VICE PROFESSIONA

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.

@) rvow vow

i ’ 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 800-LET-NAPA / NAPAonline.com @ KN OW HOW
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BUILDING A WINNING TEAM

Breaking down what you expect can
add to your bottom line.

PRODUCTS

WHAT DO YOU NEED IN
YOUR SHOP?

We have tools, catalogs, systems and
more in this month’s roundup of products.

OPERATIONS

WHEN IS IT TIME TO EXPAND?

Maybe the status quo is OK for your shop.
Maybe not.

PARASITIC
BATTEHY

YAADVANSTAR

AUTO

| ATE) -
KEEPING TIRES IN |
CHECK GLOBALLY Scan here for

Orange Electronic exports its mg’;:g';:;ccé"g;f;
TPMS products worldwide. ge-

TECHNOLOGY ONLINE EXCLUSIVE

DSO 101 A LOOK AT TAIWAN’S
Blow the dust off that scope AFTERMARKET

and unlock its diagnostic power More companies serve the
for your shop. U.S. than you might realize.
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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 starters and alternators 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.
*Excludes CORE deposit.

Mercedes-Benz
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Breaking down what you expect
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from employees is just the start
of getting better numbers. CALENDAR

Q+A

II 4 Matt Curry, CEO
Curry’s Auto, The

Hybrid Shop

This shop recognized a
need for hybrid service and teamed up
with some of the best.

9 The Trainer

Reading a wiring
diagram
This month in The Trainer, our monthly
how-to video series, we help you
improve your ability to read and
understand a wiring schematic and/or
wiring diagram.

ONLINE VIDEO KNOW-HOW

MotorAge.com/video

Molor/ge
[ TRAINING —_

Upcoming
Webinars & Archives

Check out our technical and transmission
webinars for the remainder of 2013.

MotorAge.com/webinars

JUST >:=]
SCAN IT EL—

WATCH THE TRAINER ON
YOUR MOBILE PHONE!

Read new
e b technical content
Wﬂfﬁm for general repair
and specialty
shops.

MotorAge.com/POWERTRAINPRO

The Trainer
video series
Let’s walk through a simple diagnosis
with a wiring diagram.
MotorAge.com/sep13trainer

Check out past videos

MMH A from Pete Meier and

your manufacturers.
MotorAge.com/AfterHours

MIKE ROWE & A GAP PRIUS COMPONENTS
/gap /priusid

FOLLOW Check out new tech tips every day on our social networks!
0 Twitter: @pete_meier, @Motor_Age, @ATSGcompany

US. ( { Facebook: Pete Meier, Tschanen Brandyberry

- Workshop: Peter, CarGirl, BWrench, jatonymartin and more!

-:Ik'- SEARCHAUTOPARTS.COM 1



DRIVABILITY
THE FOURTH STATE

BY BERNIE THOMPSON | CONTRIBUTING EDITOR

3 Gaining a universal insight into the
diagnosis of automotive ignition systems.

SCOPE & SCAN

TRYING NEW WAYS
OF LOOKING AT OLD
PROBLEMS

BY “G” JERRY TRUGLIA | CONTRIBUTING EDITOR

7 This month, we offer a buffet of tech
stories and tips to fill your plate.
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Talk shop (and tech) in the AutoPro Workshop!

Join FREE TODAY at Workshop.Search-AutoParts.com to discuss:
» A two-minute alignment check ® Changing vehicle fleets
» ‘Valve by wire’ technology

ELECTRICAL

PARASITIC
BATTERY
DRAIN

BY MICHAEL MILLER |
CONTRIBUTOR EDITOR

UNDERHOOD
DSO 101

BY PETE MEIER | TECHNICAL EDITOR

5 Blow the dust off of that scope and
unlock its diagnostic power.

UNDERCAR

DIAGNOSING BMW
DMTL/LDP EVAP
SYSTEM

BY “G” JERRY TRUGLIA | CONTRIBUTING EDITOR

E Frustration can give way to elation once
you speak the lingo of the BMW EVAP.

MOTOR AGE GARAGE

HOW FOREIGN IS
DOMESTIC?

BY ALBIN MOORE | CONTRIBUTING EDITOR

78Is there really that much difference
between makes?

Making a tough job
a little easier to tackle.

» Suffering from ‘Dad Syndrome’ in your shop?
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Standard Phillips CrystalVision Ultra

COLLISION AVOIDANCE

When you install Phillips Lighting Capsules from CARQUEST, you help customers to see further
down the road, even on the darkest of nights or in challenging road conditions. Helping to make

the journey safer for drivers and others who share the road is just part of our vision.

Over 230,000,000 vehicles covered; Asian, European or Domestic.

Great people, great products, great prices!s"

N
CARQUEST AUTO PARTS
| | e

CARQUEST.com




Search AutoParts.com

SPECIALTY PARTS

THE STATUS GQUO OR TIME
TO EXPAND?

BY BRIAN CANNING | CONTRIBUTOR

IIBMoving to a second location is a big
decision. Be prepared for the challenge.

e

KEEPING TIRES IN CHECK

BY TSCHANEN BRANDYBERRY | MANAGING EDITOR

Orange Electronic is expanding its facility

and continuing to offer TPMS solutions in
the U.S. Read more on this Taiwanese
company in one part from our recent trip.

PRODUCTS

STORAGE WALL
SYSTEM

8 Lista International
offers the Lista
Storage Wall

System, a flexible

storage system
that combines
modular drawers,
shelves and
roll-out trays.

N
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PAINT & REFINISH

Transmission
fluids

Looking for new equipment? Check out our
website for offerings from top companies.

ORGANIZATIONS /
ASSOCIATIONS

AIMING FOR QUALITY

BY CHRIS “CHUBBY” FREDERICK | CONTRIBUTOR

2 When it comes to being the best shop, is
productivity or efficiency more important?

KEEPING EMPLOYEES
IN THE LOOP

BY TIM ROSS | CONTRIBUTOR

2 Your marketing plan can succeed only if
your staff knows what they are to offer.

GREELEY’S PROGENY

BY ROBERT BRAVENDER | CONTRIBUTOR

3 What one man envisioned centuries ago
is coming true still with this shop.

AMI TO HONOR 20TH CLASS
OF GRADS IN 2014

The prestigious AAM designation will be
presented in a ceremony in Detroit. No
graduation ceremony is planned for 2013.

MITCHELL 1 NAMES WISC.
YOUNG MAN TOP STUDENT

Kevin Borchert was honored as the
Automotive Technology Outstanding
Student for 2013.

NASTF CHOOSES ATE AS SITE
OF SPRING MEETING
The spring meeting will precede ASA
Northwest’s training event, and will bring
techs and OEM reps together.
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WEAR PROTECTION

GT-1 HiGH MILEAGE
i SYNTHETIEBLEND
Tauns

SUPERIOR WEAR PROTECTION, PROVEN [N NEW YORK TAXIS.

Giveyourcustomersanoilthat’s proventowork harderin fighti'ng wear: Kendall®GT-1® with exclusive Liguid
Titanium®protectionadditive. The proof: agrueling 100,000-mile testagainstaleading brand of conventional
oil in New York City taxis. The result: Kendall outperformed the leading brand in wear protection by an
outstanding 63%. Want more proof? View our engine teardown video or call Phil Sontag at 832.765.2149.

Kendall

LONG LIVE THE ENGINE.
WATCH VIDEO n © 2013 Phillips 66 Company. Phillips 66, Kendall, GT-1, SealMax, the Two Finger logo, Liquid Titanium, Long Live the Engine
at KendallMotorOil.com and their respective logos are registered trademarks of Phillips 66 Company in the U.S.A. and other countries. T3-KEN-18050



TRENDING

INDUSTRY NEWS,
NOTES AND HAPPENINGS

ONLINE COVERAGE

LEARN MORE: MotorAge.com IS LIPDATED CONTINUALLY

[31'}1:§INDUSTRY NEWS
SEA
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THERE’S MIORE
ONLINE:

CHRYSLER RETURNS TO ASRW

Chrysler Group LLC, through its
Mopar brand, will exhibit in
ASRW’s new OEM Rotunda area.
» MOTORAGE.COM/CHRYSLERASRW

INGERSOLL RAND
CELEBRATES MILESTONE

Ingersoll Rand is celebrating the

10th anniversary of its top-selling

2135Ti Y2-inch Titanium
Impactool.
»» MOTORAGE.COM/IRMILESTONE

MITCHELL 1 SETS TRAINING
Mitchell 1 will host 2013’s final
Shop Management System
Training Workshop, Oct. 3-5.
»» MOTORAGE.COM/MITCHTTRAINING

UNI-SELECT TAPS LEADERS
Uni-Select appointed Brent
Windom as president and COO
for its U.S. automotive business
effective July 31.

» AFTERMARKETBUSINESS.COM/USLEAD

PROGRAM GROUP
RESTRUCTURES

Uni-Select Inc. is restructuring its

U.S. operations by eliminating
approximately 600 jobs and
closing 48 stores and several
distribution centers.

» AFTERMARKETBUSINESS.COM/UNISEL

MAKING SOME ELBOW ROOM

After buying his dream shop, this
owner was surprised to hear lack
of space was its biggest problem.

» ABRN.COM/ELBOWROOM

LEADERS DISCUSS ISSUES
AT ABRN ROUNDTABLE

ABRN convened a panel of
representatives from a variety of
backgrounds to discuss key
issuesin collision repair industry
» ABRN.COM/ROUNDTABLE

THOUSANDS OF ARCHIVED
G MEY ]
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TORIES BY KEYWORD

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

Orange Chairman and CEO Aliber Hsu explains his
company’s offerings during a media briefing.

INTERNATIONAL BUSINESS

Keeping tires in check

TAICHUNG CITY, Taiwan — Orange Electronic serves
TPMS needs around the globe, specifically in the United
States, all from a modest three-floor facility.

But the company is growing, with more TPMS needs
to meet as more regulations are being adopted world-
wide. Chairman and CEO Aliber Hsu is focusing on
getting the message of a need for regulations out, and
the safety service Orange’s TPMS sensors can provide.

“This is a necessary part,” he notes, adding that it is
not something that just the rich can afford to want. It
is something that everyone needs to promote vehicle
safety, better fuel economy and a cleaner environment.
“This is a great time for us to focus.”

Orange TPMS sensors and “trigger” relearn tools are
available in the United States at NAPA and AutoZone.

The CEO touts two aspects that set his company
apart. First is a wireless design that overcomes two
problems — getting the signal out from under the tire
and keeping the signal up with the speed of the vehi-
cle. Second is a tool that will copy the ID number of a
wheel’s current TPMS sensor so that a technician can
paste it onto the coding of a replacement sensor.

This makes training easier for technicians. Hsu adds
that his company has worked with the Tire Industry
Association (TIA) on providing training for techs.

You can read more about this Taiwan company and
others at MotorAge.com/Taiwan.

— Tschanen Brandyberry, managing editor

Photo: Tschanen Brandyberry
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INDUSTRY WEEK

AMI TO HONOR
20TH CLASS OF
GRADS IN 2014

The Automotive
Management Institute
(AMI) will honor its
20th class of Accredited
Automotive Managers
(AAMs) during Industry
Week 2014, set for July
29 to Aug. 2, at the Cobo
Center in Detroit.

The prestigious AAM
is awarded to automotive
service professionals after
they successfully complete
course work and earn 120
credits of management
education. Graduates are
recognized during a formal
cap and gown ceremony,
and more than 1,700 indi-
viduals have earned the
AAM designation with
approximately 100 new
graduates each year.

Industry Week 2014
will co-locate several
of the industry’'s key
events, including the
International Autobody

[AMI] CONTINUES / PAGE 8

Discussion is on-going in
MotorAge.com forums



SOUND-REDUCING TECHNOLOGY

NAPA Premium Brake Pads are engineered with Quiet Friction Formulations. That’s fancy talk
for brakes that stay quiet. Plus, every pad has built-in KNOW HOW. That means a smooth pedal

feel for maximum control, and OE Matched Designs for a proper fit. Sound good? Visit your local
NAPA AUTO PARTS Store today.

FrE— @ vourow




[AmI]
GONTINUED FROM PAGE &
Congress & Exposition (NACE), the

Congress of Automotive Repair and
Service (CARS), the Inter-Industry

tunity to take in everything Industry
Week will offer, including a premier
trade show, meetings, conferences,
networking and education essential
to their business success.”

Conference on Auto Collision Repair “Many events are p|am]ed

(I-CAR) Conference, and the Collision
Industry Conference (CIC) Meeting.
“Many events are planned for
Industry Week 2014, giving our new
graduates an exciting forum dur-
ing which to be honored,” said AMI

for Industry Week 2014,
giving our new graduates an
exciting forum during which
to be honored,” — Toni Slaton

As a result of the anticipated
size and scope of the new Industry
Week, AMI will not hold a gradua-
tion ceremony during the upcoming
Automotive Service and Repair Week
(ASRW) in October in Las Vegas. It
will, however, offer more than 41
AMI-approved classes during ASRW,
giving students an opportunity to earn
credits toward the AAM and poten-
tially graduate in July 2014.

For more information about the
Institute, its curriculum, or EXCEL,
contact AMI at (800) 272-7467 ext.
129, or visit the AMI website at www.

Executive Director Toni Slaton, AAM.
“Graduates will also have the oppor-

MITGHELL 1 NAMES

WISCONSIN YOUNG MAN

TOP STUDENT IN 2013

Kevin Borchert from Racine, Wis., was recently named the
2013 Mitchell 1 Automotive Technology Outstanding Student
during the North American Council of Automotive Teachers

(NACAT) conference in Quebec City, Quebec,
Canada. Each year, Mitchell 1 recognizes one U.S.
or Canadian high school senior for outstanding
achievement in automotive technology and auto
shop repair scholastics. Borchert received a $2,500
scholarship, a check for $500 and roundtrip airfare
and accommodations for himself and a guest to
attend the NACAT conference.

“Mitchell 1 is proud to recognize Kevin Borchert
for his outstanding achievement and strong dedi-
cation to pursuing educational excellence in the
automotive technology field,” said Nick DiVerde,

Borchert

amionline.org.

we know he will one day accomplish his dreams.”

To be eligible for the scholarship, applicants must be a
current student majoring in automotive technology/auto
shop repair course work and must meet the following cri-
teria: be nominated by his/her NACAT instructor, maintain
a minimum overall 3.0 GPA, have plans to attend (or already
be enrolled in) an accredited college or university, and be a
U.S. or Canadian citizen.

Borchert graduated from Case High School in Racine,
Wis., in May 2012. He is currently enrolled in the automo-
tive technician associate degree program at the
Milwaukee Area Technical College and is expect-
ed to finish in October 2014. His ultimate career
goal is to work as a professional technician at an
aftermarket repair facility that installs and repairs
performance equipment.

As an avid automobile enthusiast, Borchert tries
to attend as many car shows as possible and espe-
cially likes vintage muscle cars. He also enjoys
watching drag racing, road racing, NASCAR, Indy
Car, truck pulls and tractor pulls. “I have been a

car nut since I was three years old. I can’'t remem-

senior marketing director, Mitchell 1. “With Kevin's drive
and enthusiasm for making a difference in the aftermarket,

NASTF chooses ATE
as site of spring
meeting

NASTF and the Automotive Service
Association Northwest (ASA
Northwest) is pleased to announce
that the NASTF Spring 2014 General
Meeting is set to precede the
Automotive Training Expo (ATE) on
the afternoon of Thursday, March 20,
2014, near the SeattleTacoma airport
in Washington.

“The NASTF Board of Directors
was very excited to accept the invita-
tion from ASA Northwest, the event

N
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producer of ATE, to bring our Spring
2014 General Meeting to technicians
in the Northwestern U.S.,” explained
Skip Potter, NASTF executive director.
“NASTF wants to be where the techs
are; and ATE is a perfect opportunity
for us.”

“ASA Northwest is looking forward
to supporting NASTF at the 2014
Automotive Training Expo (ATE). ATE
is the West Coast’s largest automotive
training venue, being held March 21
to 23, 2014, at the Doubletree Hilton
Seattle Airport. We had almost 900
industry professionals at ATE 2013
with a record number of shop owners,
managers, service advisors, techni-

ber a time in my life when engines and performance automo-
biles have not occupied my entire existence,” said Borchert.

cians, and auto instructors from high
schools and colleges who attend-
ed three days of management and
technical training,” said Jeff Lovell,
president/executive director of ASA
Northwest. Additional details can be
found at www.atetrainingexpo.com.

NASTF General Meetings provide a
rare opportunity for aftermarket tech-
nicians and shop owners to interact
directly with key service operations
managers employed by the original
equipment manufacturer (OEM) auto-
makers. The NASTF General Meeting
Planning Committee expects to release
the Spring 2014 agenda and registra-
tion information in December.
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CHIP FOOSE IS THE AUTHORITY IN HOT
ROD DESIGN AND BUILDING. And when
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YOU WANT TO KNOW

IF THE PART'S IN STOCK,

HOW MUCH IT COSTS,

AND WHEN IT'S GONNA GET THERE.

L e LR L e

ary: (2 %)
Per Unit List Price: *18.00 25-Oct-13 % "‘g!*;o am Per Unit List Price: $21.00
Shop Net Price: *15.30 11:00 am Shop Net Price: *17.85
e 570 BO) i iy 12:00 pm e $2E T
Extended Net Price: *30.60 please contact us at 555 1.9 pm Extanded Net Frice: 2.3
Core Value: *0.00 300 m
. 4:00 pm
5:00 pm

AVAILABILIT,

AVAILABILITY: Available

Available

We get it. You want the best part for a Toyota, but you've got to know when
and how much.

Well, now you can. In addition to tools that can help you find and order the
right VIN-based parts, now you can see if it's in stock, schedule the delivery,
even see your shop’s net price from your participating Toyota Dealer.”

Now you're thinking: “Cool!”
ToyotaPartsAndService.com

@ TOYOTA (]

W *Programs and information subject to dealer participation. rE
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e 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
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EXPERT OPINION, INPUT FROM

THE FIELD, FORUM COMMENTS,
& SOCIAL MEDIA

ASE GUIDES

SPONSORED BY [2d¢rated

MSURVEY: Technician A says a
pink-colored transmission fluid is
evidence of overfilling and that the
pink color is caused by aeration of the
fluid. Technician B says pink-colored
transmission fluid is caused by coolant
mixing with the transmission fluid due
to a leak in the transmission cooler.
Who is correct?

A. Technician A
B. Technician B
C.Both Aand B
D. Neither A nor B

Visit MotorAge.com/sep13survey
to answer the question and register
for our monthly drawing from
Federated Auto Parts.

FROM THE
B8LOG @
SrPHeRe

Building a winning team
to better your bottom line

Breaking down what you expect is just the start of getting better numbers.

BY BOB SPITZ | WORKSHOP MEMBER
was talking with a shop owner
and he said to me, “I am having a
hard time getting my crew, espe-

cially my service writer, to understand

what I want. How do I get employees
to be on the same page as me?”
Employee management is the
trickiest part of a business. The reason
most employees go off on a different
direction from the owner is a lack of
understanding of what you the owner
is trying to accomplish. There is no
agreement. Telling people what you
want done and how to do things only
works when the understanding is

already established. In other words,
when the employee gets how their job
is related to the overall plan. ...

One of your biggest barriers to
training people is if the person you
are attempting to train feels there is
nothing to learn; they already know it
all. You have to know how to handle
this kind of person, and better yet
know how to spot this kind of person
before you hire them. You also need to
know how to motive people to attend
training. There are many ways of
doing this, but beware of the person
whom you can not motivate. ...

You have to break it all down.

The only thing you ever have in an

BECOME A BLOGGER\_

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

(o

Slx-A-Flat used for butt Tech Tip: Fuses Th

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

Mudlick Mail/Ackworth, Ga.
A call to action

Your customers are inundated with a slew
of mail daily and standing out in the crowd
isn't easy. Crafting a compelling call to
action is critical. If you're not sure what a
call to action is, it’s the message that urges

a customer to come into your shop.

Don’t make them think too hard. Your mes-
sage should be clear and concise. Con-
sider these calls to action. The more direct
you are, the more likely your customers are
to respond favorably.

Distinguish yourself. You know what sets
you apart from every other shop like yours
on the planet, so say it.

Use action words. Words like call, buy, sell
and visit are all things your customers can
do. “Perhaps you could,” is a request, not
an actionable statement.

N
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Creativity can play a very strong role in your
call to action. Clever tends to win out, so
if you can come up with something that
solves an important problem, you're going
to hit the winning equation.

Don't forget to add urgency. You need to
convince your visitors to act quickly. If they
don't feel the need to act right away, you
may lose them.

Junius/Alabama
What will the market bear?

About 30 years ago, when | was doing
some work at my dad’s VW shop, | walked
in a parts house | didn’t usually patronize.
| had graduated from high school one year
behind this guy, so | figured he'd treat me
right. | asked for a set of points for a '67
VW Bug. When the parts guy threw that set
of points on the counter and told me they
were $3.11 | said, “Steve, you're getting rich

on these. And
besides that the
rubbing block on this
set of points is plastic —
good griefl”

He huffed at my remark a n d
puffed that he didn’t make more than 15
percent on anything he sold. “Well, if that’s
the case, you're buying them from the
wrong place. | can buy a brand new set
of OEM Bosch points for 65 cents at the
BAP/GEON parts house in Dothan!” He
sputtered and stammered and then said
something very telling:

“That guy is ruining the parts business
for everybody! He's selling those points
for what | pay for them!” | found myself
wondering if he knew he had just blown
that 15 percent remark into the “lies and
deceptions” column. | never went back to
that parts store again.

Won't Blo

Patar




Twice the inventory!

At Eastern, we've doubled our manufacturing and
warehouse facilities to better meet all your converter needs.

Thanks to our customers, Eastern Catalytic ~ Our Direct-fit converters are engineered

is growing. We now have over three and built to match OE quality and

football fields worth of converter inventory  dimensions. Eastern also offers Federal
and manufacturing. More than ever, you EPA and CARB coverage, and we're

can trust Eastern to provide the most prepared for new 2013 CARB regulations in
robust selection of Manifold, Direct-fit, California, New York and Maine.

and Universal converters available.

See the full Eastern line at:
www.easterncatalytic.com

EASTERN
CATALYTIC

World Class Catalytic Converters

www.easterncatalytic.com

In USA and Canada: (800) 553-7199 » Worldwide: (001) 215-702-3600 ® Fax: 215-702-3606 ® info@easterncatalytic.com
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POWERTRAIN

GROWING THE TRANSMISSION INDUSTRY THROUGH
COLLABORATION, EDUCATION AND DIVERSIFICATION

MOTOR AGE AND THE AUTOMATIC TRANSMISSION SERVICE REPAIR GROUP, (ATSG), HAVE
JOINED FORCES TO OFFER SHOPS GREATER POWERTRAIN INSIGHT THAN EVER BEFORE!

>> A MONTHLY POWERTRAIN PRO COLUMN >> REGULAR POWERTRAIN PRO NEWSLETTERS
IN MOTOR AGE OFFERING FIRST CLASS REPAIR IN AN-EASY TO READ FORMAT, DELIVERED RIGHT
INFORMATION. TO YOUR EMAIL IN-BOX.

>> MOTOR AGE POWERTRAIN PRO SUPPLEMENTS  >> FREE POWERTRAIN WEBINARS
DEDICATED EXCLUSIVELY TO TRANSMISSION YOU CAN VIEW FROM THE COMFORT OF
INFORMATION, TRAINING AND PRODUCTS. YOUR SHOP OR HOME.

9 TRANSMISSION-CENTERED CONTENT, SPEARHEADED
_ MortorAge POWERTRAIN 7277 gy wayNe COLONNA - PRESIDENT GF ATSG!
POWERTRAIN PRO: a y“' :

THE ATSG TRAINING COMMITMENT

THE TOP TECHS IN AUTOMOTIVE e A team of diagnostic experts at the shops’ disposal
TRANSMISSION — THE LEADERS © Support remanufactured installations

* Reduce comebacks
IN'THE FIELD! HERE ARE JUST ¢ Troubleshoot R & R and Transability issues quickly
SOME OF THE RESOURCES: e Webinar training

GET ACCESS TO VITAL REPAIR INFORMATION
WHEREVER YOU SEE THE ZowerriAi 77777 BRAND.

Sign up for the POWERTRAIN PRO newsletter today at: (O30
www.MotorAge.com/PTPFlash 1=y

or just scan the QR Tag with your smartphone
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@ 8:00 PM

Get familiar with
the DCT450/470

Join us for a look at this new transmission and
learn how to properly service it.

employee is willingness. In the case
of a service writer, break down all
the hats they are wearing and take
one hat and work out step-by-step
what you want them to know and do
regarding that position.

»® Molor4ge TOP VIDEOS

MOST WATCHED VIDED

¢ PAGE

QA

: PAGE

THE

TRAINER

There are many tools you must
have and know how to use when you
train people. You have to be willing to
go over points time and again. Most
people learn through repetition. Read
more at MotorAge.com/buildateam. ZZ

’ 3

Tim Davison
Chumbley's Auto Ci
Indianola, lowa
Internet-savvy
customers

SEARCH OUR ARCHIVES OF OVER
800 ONLINE VIDEOS

MotorAge.com/
savvycustomers

%Zz—afﬁfzgf/

10 WATCH NOW
m
Great resource gets better E E
Recent improvements to iATN have
taken a great resource and made it even -——

better. iATN’s Scott Brown fills us in.
MotorAge.com/greatresource
More on ASE’s G1 test

Still have questions on the ASE G1
certification that launched this year? This

[=]
sch 1T B )))

Scan the QR Code with

video can answer them for you.
MotorAge.com/g1linfo

Get found now

People search before they buy! You need

relevant content to be found.

MotorAge.com/getfound

your smartphone’s camera,
or go to: MotorAge.com
and enter the

[sawvycustomers]

T0 GET THE FREE APP:
FROM YOUR PHONE'S BROWSER,
6O TO:

WWW.SCANLINE.COM

comments from
MotorAge’s online communities

Each month, we scan the Workshop, the Motor Age Facebook page and
our Twitter feeds to see what you're saying. Comment today to be heard.

Fred Donaldson via Facebook:
Always great to hear of
young adults with goals,
and working towards them!

things thru a little bit more.

Thanks again to both of you
for the good work that you

are doing.

1Commett:

This was a really good
video with both of you
expressing good things to
consider. | have been using
highlighters on schemat-
ics for a long time now, but
by George | went to your
website and ordered your
material “The Wiring Dia-
gram Color Code Legend
Poster and Marker Set”
anyway. The chart may help
others to see it and think

the community—
join the discussion

David Chiffens via Facebook:
(Technician pay) still is way
too low for most techs.
John Pawczuk via Facebook:
Our dishwasher's electronic
panel quit functioning. |
used the eraser trick on the
connections inside the door
and it worked like a charm!

Troy Peco via Facebook:
One of my students was at
this event for automotive

service and it was great to
see all these future automo-
tive technicians. A great
organization and a great
tool for showing America
the area it needs to spend
more money on education.

AutoMobile:

Dealerships post adds all
the time, especially ones
like Ford who now require
factory certifieds to perform
any warranty work. It may
do you well to do the same.
Then instate a mentorship
for the kids out of school
with those experienced
techs you hire.

MotorAge.com/Community

KEEPING MATT
TIRES IN CHECK GURRY VIDEOD
TAIWAN AFTERMARKET THE HYBRID SHOP CEO PETE MEIER
One example of This shop owner is Reading a wiring
Taiwan'’s exports. expanding service. diagram

E: MotorAge.com |S LIPDATED COP

EI\I'I'ER WEBCASTS

OCTOBER 2013
Get Familiar with the
DCT450/470 Transmission

Produced in cooperation with ATSG.

NOVEMBER 2013

Electrical Testing Techniques
Produced in cooperation with TST.
FROM THE ARCHIVES

Cooling System Service and

Testing
Produced in cooperation with TST.

FROM THE ARCHIVES
Reading Wiring Diagrams
Produced in cooperation with ATSG.

31NA3IHDS 1SVO9IM €L0¢ i

Building a winning team
In this first recording in the series “Building a
Winning Team,” Bob Spitz and Steve Ek of EK
Automotive discuss the importance of attitude
and tone in building a true team of profession-
als in your shop.

Tips for improving processes

First of the series — Tips on handling the cus-
tomer from the phone call through the initial
estimate process.

HEV TV: Hybrid A/C
AR&D’s Dr. Mark Quarto hosts segments on
HEV-TV on YouTube. In this, he shows the dif-
ferences between an electric hybrid compres-
sor and a conventional design.

SWYJO0dd ONIWVIILS

SEPT. 18
8 Steps to a More Profitable
Auto Repair Shop

Bloomington, Minn.

SEPT. 20-22

ASA-IL CAN Conference
Exhibits and management and technical
training.

OCT. 16-18

ASRW - NACE and CARS
Mandalay Bay, Las Vegas

NOV. 5-7

AAPEX

Las Vegas

dVANITVI AJLSNANI €L0¢

N
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MATT
CURRY

CEO AND PRESIDENT, CURRY’S AUTO
SERVICE AND THE HYBRID SHOP

THIS PAST TOP SHOP RECOGNIZED A NEED
FOR HYBRID SERVICE AND TEAMED UP WITH

SOME OF THE BEST.

BY JAMES E. GUYETTE | NEWS CORRESPONDENT

amed the 2010 Motor Age Top
Shop, Curry’s Auto Service in
the Washington, D.C. area has
partnered with Automotive
Research and Design (AR&D)
to form a new joint venture for hybrid
vehicles called The Hybrid Shop.

The company is assembling a nation-
wide aftermarket dealer network. CEO
and President Matt Curry talked about
the program, in which he partnered with
Motor Age contributor Dr. Mark Quarto.

IMIA: What are the basics of your

Hybrid Shop battery repair program?
MC: We are offering The Hybrid Shop
as a “fractional franchise,” meaning
it's a business within a business. We
are establishing a network of top-
end auto repair shops across North
America with professionally trained
and educated technicians to perform
diagnostics, maintenance and repair
of all hybrid vehicles. We offer a pro-
prietary training program provided by
AR&D and by Dr. Mark Quarto, a Ph.D.,
EE with 28 years of hybrid vehicle
experience working as a lead technolo-
gist for GM. We also offer proprietary
equipment that allows our dealers
to “condition” hybrid batteries as an
alternative to replacing them, saving
our customers thousands of dollars

NG
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and our system is much better for the
environment as it produces no waste.
Through our exclusive system, we can
restore up to 95 percent of a battery’s
original power, energy and capacity.

IMA: What types of expertise does
your team bring to this initiative?
MC: Dr. Mark Quarto is one of the coun-
try’s foremost experts on hybrid vehi-
cle technology. Chris Quarto is CEO of
AR&D and has a MS degree and worked
in corporate America and international-
ly for over 30 years in M&A, operations
and other areas. My CMO, Judi Curry
and I are serial entrepreneurs, have
10 auto repair shops in the Northern
Virginia, D.C. area. We were named top
shop by Motor Age Magazine in 2010
and Best of Northern Virginia by the
readers of Northern Virginia Magazine.
Curry’s Auto Service made the Inc. 5000
Fastest Growing Companies three years
in a row and the Washington Business
Journal's Fastest 50 DC companies two
years in a row. Judi and I deliver the
branding and marketing expertise to
The Hybrid Shop.

MA: What services are offered?

MC: Consumers who own hybrid vehi-
cles can save thousands of dollars by
having their hybrid batteries recondi-

scit 1T & )))

Scan this QR Code to read
the whole interview on
your smartphone. Or visit
MotorAge.com/curryhybrid
GET A FREE SCAN TOOL

APP AT.
www.scanlife.com

tioned when the warranty is up instead
of purchasing a new battery. Before con-
ditioning the battery, The Hybrid Shop
technicians will perform a comprehen-
sive state-of-health check to determine
if the battery needs to be serviced. If
so, the $499 charge will be applied
toward battery conditioning. The Hybrid
Shop at Curry’s Auto Services offers a
12-month/12,000-mile warranty.

IVIA: How do you become a dealer?
MC: We are trying to get an elite
network of dealers throughout North
America. The cost is $50,000, which
includes four days of onsite training,
one five-day SAE class, one battery Gen
3 charge discharge unit, ongoing mar-
keting, operational, technical and sales
support, POS kit and ongoing Internet
marketing solutions. Our dealers get an
exclusive territory in their area. IZ
Photo: Mark Curry



THE BEST SERVICE CENTER PROGRAM IN THE NATION

c E R T, F , E D Elevate your service center fo a national level in today’s challenging

market. The Certified Auto Repair program is a nationwide network of

independently owned service centers using proven benefits fo grow
and market their business.
- SST

Your Competitve Advantage

To find out more about

Certified Auto Repair go to
www.cerfifiedautorepaircenters.com.
Click on Contact and we’ll provide you
with membership requirements and a
local contact to present the complete
Certified Auto Repair program.

v WTOREPHR

'fd CERTIFIED | }\
' AVTOREPAR ,\

Our Nationwide
\NurrﬂﬂfY covers yoy,

pive.0Y0Y with confidence. Nof Westingey

BENEFITS INCLUDE: CERTIFIED

AUTO REPAIR

* Optional 24 month/24,000 mile nationwide warranty  « Expedited local labor claims

* Standard 12 month/12,000 mile nationwide warranty

* Optional 12 month/12,000 mile nationwide * Electronic ordering rebates
Commercial Vehicle warranty
* Technician and shop management training
* 24/7 roadside assistance
* A network of over 30,000 warranty repair

* Nationwide tire warranty facilities to take care of your customer

* Flat tire protection

e Also available TRCUE&WE'ERIR

CALL 1-866-578-5997
AUTO PARTS EXT. 10808 FOR DETAILS
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read it on MlotorAge.com
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MAKING THE MOVE TO A SECOND LOGATION
IS A BIG DECISION. MAKE SURE YOU'RE
PREPARED TO TAKE ON THE CHALLENGE.

BY BRIAN CANNING | CONTRIBUTOR

the greatest and most obvious ways that
the “American Dream” manifests itself
is for some courageous man or woman to

indicators like sales, sales growth, profitability, production,
retention and car count trends are strong and moving in the
right direction, expansion is something I definitely would
consider. And just as obviously, if those indicators are not
where they should be or are trending in directions other than
where they should be, I would not consider expansion, or at
least not until we have our first house in order.

Owning and running a business can be very rewarding, but
it also can be a huge challenge. Not all, but a very large major-
ity of the shop owners I have known and worked with over the
years tend to work in their business not on it and spend little
or no time developing business plans. They tend to show up

cast caution to the wind, go out on their own and start a new
business. Never mind that after five years in most industries,
half of these brave souls are out of business. The fact remains
that the other half are surviving and maybe even thriving,
contributing to the U.S. economy and employing millions upon
millions of U.S. workers.

Small business truly is the engine that drives the U.S. econ-
omy and the automotive repair industry can be very proud of
its contribution to this. An important consideration for many
shop owners who survive those first five years is when or if
we should look to expand.

The answer to that question is very complex. Certainly
if your current shop is thriving and those key performance

N
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to work early, work late and spend little or no time planning
their next moves or monitoring and managing their business
performance. They are embedded in the day-to-day running

of their business
and most typical-
JUST
SCAN IT Q)))
Scan this QR Code to read about

ly do not have the
time (or inclina-
tion) to take care
exit and expansion planning on
your smartphone. Or visit
MotorAge.com/exitplan

of the business
of the business.

GET A FREE SCAN TOOL APP AT:
www.scanlife.com
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I only mention
this because as
challenging and

Photo: ThinkStock
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DID YOU KNOW?
GET PAID MORE
ASE CERTIFIED - G

MOTORJAGEJTRAINING
OFFERS THE MOST COMPLETE AND EXTENSIVE
ASE TRAINING SERIES AVAILABLE ANYWHERE!

GET THE MATERIALS YOU NEED TO PASS ALL OF
YOUR ASE GERTIFICATION TESTS -

Testing Months: January, February, April, May, July, August, October, November
Off Months: March, June, September, December

..YOU PASS OR DONT PAY!
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“IF WE ARE BOTH BUSY, PRODUCTIVE, PROFITABLE AND HAVE A GREAT STAFF IN
OUR EXISTING OPERATION, WOULDN'T IT BEREASONABLE TO EXPECT WE COULD
ACHIEVE SIMILAR THINGS IN A NEW OPERATION? MAYBE, MAYBE NOT.”

BRIAN CANNING [CONTRIBUTOR]

complex as running one
shop is, running two or
more shops is more
complex. If you have
thoughts of expan-
sion, you need to
remember this.

I have a great for-
mer client who owns
and operates a premier
multi-store tire and automo-
tive repair business centered around
Charlotte, N.C. This company is first
class in everything it does and somehow
operates a dozen or so beautiful, mod-
ern, high-end facilities while retaining
a genuine family owned business atmo-
sphere. They are a very visible fixture in
the community. Expansion for them is a
science, with a time-tested strategy that
relies on an intense market survey, pre-
cise planning and flawless execution.
There are no half-cocked, ego-driven
decisions being made here; they go at
expansion with their eyes wide open
and very aware of market potential long
before they break ground.

Expansion for them is nothing more
or less than their corporate evolution,
having started out on this journey back
in the early 1960s. Each of their stores
is a profit center in and of itself and
as they have grown and prospered,
they have developed a process toward
expansion that allows them to go into
a market with reasonable expectations
for a return on investment.

They have a very structured and dis-
ciplined approach to expansion, backed
up by 50-plus years of experience, that
has seen them go from being a very
small fish in a very big pond to being a
very big fish in a pond that is seeming
to shrink. I have no doubt that as long
as this incredible business owner would
choose to grow and expand; he will do
so successfully and very much to the
benefit of his customers, his would be
customers and his many staff members.

I have another former client and
friend who operates a high end

Read more
on one shop’s story
of growing from one
location to multiple
in planned steps
MotorAge.com/
radairgrowth

European shop in Spokane,
Wash. I would tell you
honestly that this is
the best run stand-
alone shop I have
ever seen or been
associated with,
enjoying high sales,
high profitability
and strong reliable
car count week after
week, month after month
and year after year. Their
secret, in this very tough sector

of the automotive repair market, is pro-
viding their customers with incredible
customer service every time they are in.

This is a shop that reasonably could
look at expansion, with great pros-
pects for success, but that has instead
put major effort into making its exist-
ing shop as good as it can possibly be
and not seriously looked at expansion.
It has explored opening an oil service
facility across the street and even
opened a detail shop as an extension
and enhancement to their existing
business, but expansion just has not
been a priority.

I have no doubt that if this incred-
ible owner decided to branch out and
expand beyond his one existing facility,
he would be successful but there is a
lot to be said for making your existing
operation as good as it can be. Certainly
his customers have benefited from his
efforts along these lines, as have his
staff and community. Thirty-five years of
practice have made them nearly perfect.

Both of these former clients are suc-
cessful, both are dedicated to their
customers and both are very profitable.
One designed his business with expan-
sion in mind and is very structured and
methodical in those efforts. The other
works very hard to make his one shop
as good as it could possibly be, with
continuing and ongoing efforts to per-
fect the business. His net operating
profit, productivity, customer satisfac-
tion and retention all underscore the
quality of his effort. For one, expansion
is part of the game plan. For the other,
it is certainly a possibility, just not yet.

Over the years, I have seen and
worked with any number of shop own-
ers who wanted to expand. Every one
of these owners had their own reasons
for wanting to expand; some very sound
business reasons, some little more than
ego but in every case you start with
where we are today with our existing
operation and explore the risks and
opportunities presented by expansion.

If we are profit starved now, there
is little reason to believe that adding
a second or third location will alleviate
that strain. If we have trouble staff-
ing our existing shop or suffer unac-
ceptably low car count in our current
operation, why would there be a dif-
ferent expectation in our new shop?
By the very same token, if we are both
busy, productive, profitable and have
a great staff in our existing operation,
wouldn't it be reasonable to expect we
could achieve similar things in a new
operation? Maybe, maybe not.

According to University of Tennessee
research, as of 2012, the top three rea-
sons for start-up business failure were
incompetence, unbalanced experience
or lack of management experience, and
a lack of experience in lines of goods
and services sold. These accounted for
87 percent of start-up failures.

The same research showed that the
leading management mistakes were
going into business for the wrong
reasons, poor advice from family and
friends, being in the wrong place at the
wrong time, getting worn-out and/or
underestimating the time requirements,
family pressure on time and money com-
mitments, pride, lack of market aware-
ness, falling in love with the product/
business (lost objectivity), a lack of
financial responsibility and awareness
and a lack of a clear focus.

The specific pitfalls in these many
failures were emotional pricing (way
too low or way too high), living too high
for the business, nonpayment of taxes,
no knowledge of pricing, lack of plan-
ning (duh!), no knowledge of financing,
no experience in record-keeping, poor
credit granting practices, expansion
too rapid, inadequate borrowing prac-
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tices, carrying inadequate inventory,
no knowledge of suppliers and a final
big one, a wasted advertising budget.
None of these goes away or is dimin-
ished by expansion, and if anything,
they are magnified. You do not want to
be one of these statistics.

“A great many automotive
repair shops survive and
even prosper hecause the
owner is there and focused...
If you were to expand, who
would be the new you?”

A great many automotive repair
shops survive and even prosper
because the owner is there and focused
on the details of the day to day, but,
with expansion comes the need to
delegate and rely on others to get the
job done. If you were to expand, who
would be the new you?

it

Several important considerations
before committing to expansion:

= What are the current and mid-term
economic trends in your market area

= What is the state of business in
your current shop (sales, profits, pro-
ductivity, staffing)?

= Who will be the new you when we
add that second or third location?

= Why now?

= What are the driving reasons
behind your expansion?

= What is a reasonable return on your
investment in time, energy and money
expended?

= What is the benefit of expansion?

= What are the risks associated with
expansion?

= Are you gambling everything (your
current shop, your future livelihood) on
expansion?

You need to consider all of this before
you think about expansion, but if you
have the answers and account for them
in your planning, expansion might be
the right decision. Don't let your ego
skew your answers to these important
questions.

America’s promise is in the oppor-
tunity that is out there for all of us.
Expansion can be a huge opportunity
and it can also be a huge risk.

Take an honest and critical look before
you take that leap and to have a plan
and a road map for your journey. You
are likely to make a misstep from time
to time and get lost from time to time,
but a plan and a road map will keep you
on task and keep you on course. Make
your American reality even be better
than your American dream. Expansion
might be a path worth exploring. Z

BRIAN
CANNING

.ﬁj CONTRIBUTOR

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.

Z=7 Email Brian at brimarc@hotmail.com

THE WORLD'S TOP
TECHNICIANS ARE ON iATN

Over 70,000 members from over 150 countries
Sharing over 1.5 million years of experience
Using iATN's Knawledge Base of 3+ million records

.. on the road to success ..

for the future ...

AMI courses have had a huge
impact on the way I operate

. my tool of choice
empowering ...

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

www.iatn.net/join
International Automotive Technicians’ Network
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FREE AIRTEX APP LETS YOU SCAN
THE VIN FOR INSTANT INFORMATION
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Product Search >

VIN Scan >

Airtex TV >

: . Resource Downloads >

Download the new Airtex Fuel Delivery Systems free VIN - —— - -
- Call FREE Tech Support >

Scan App today. It uses your smartphone’s camera to scan e —
About Airtex >

the VIN and takes you to a wealth of product information like
technical specifications and where to buy.

The new Airtex VIN Scan App is full of user-friendly resources
like Airtex downloads, videos, and free tech support. Just

AirtexProducts.com

scan the VIN and go. It's all part of Airtex's commitment to == s
exceptional quality and unmatched customer support. =
N /
airtexproducts.com
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© 2013 Airtex Products, LP ;
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# Available on the

| . App Store = . Fuel Delivery Systems
Exceptional Quality. Unmatched Support.




ENGINE MANAGEMENT HEATING & COOLING DIESEL TRAINING & DIAGNQOSTICS

High standards.
Selow the surface.

They may look the same, but all parts are not created equal.

Delphi fuel pumps deliver fast-pressure rise for quick engine starts
and feature internal guide rod springs and an integrated OE fuel
vapor pressure sensor. What does that mean? Reliable fuel pumps
you, and your customers, can trust. Providing you with the benefit
of more than 100 years of OE heritage, we are the company that
makes the parts cars are born with.

IT'S WHAT'S UNDERNEATH THAT SETS DELPHI APART

Delphi Fuel Module // A Increased Terminal Size and Enhanced
Connectors Eliminate excessive electrical resistance, improve heat dissipation
and boost current flow capacity; B OF Fuel Vapor Pressure Sensor Confirms to
ECM the EVAP emissions system is performing to specifications; € Fill Limit Vent
Valve Vents fuel tank and shuts off tank fill nozzle; D Integrated Fuel Pressure
Regulator Maintains pressure at fuel rail; E High Durability Gold Compound
Fuel Level Sensor Improved long-term sensor integrity; F Delphi’s Patented
Gen IV Turbine Pump Better pumping through less energy use and withstands
today’s harsh alcohol fuel blends.

LEARN MORE
delphi.com/am Scan this code to see a demonstration
vou ) Find us! of a fqel pump rglay test using thg new
@3 DelphiAutoParts Delphi Diagnostics scan tool, or visit
©2013 Delphi Automotive Systems, LLC. All rights reserved. i youtube.com/DelphiAutoParts




Bt

Innovation for the Real World




HOW DO YOUR NUMBERS LINE UP?

AIMING FOR QUALITY

BY CHRIS “CHUBBY” FREDERICK | CONTRIBUTOR

of us

start-

ed in
the automotive repair business, we had
a dream we were trying to achieve. It
might have been spending more time
with the family or with our hobbies. It
might have been to earn more money
to provide a better life, or we simply
felt we could do it better than most.
Whatever your dream was, the No.
1 dream wrecker I have witnessed
in my 40-some years watching shop
owners has been on the labor side of
the business.

If you can succeed with productiv-
ity and efficiency, you will be much
closer to your dreams coming true.
This month, let’s listen to a lesson from
our instructor on this subject, Randy
Somers, while he explains to owners
and service managers how to improve
the labor side of your shop.

Many of us in the automotive profes-
sion have multiple names to describe

N
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virtually the same thing. For instance,
a customer could have a check engine
light on or a drivability concern and we
could perform an engine diagnostic or a
checkout, an engine analysis or a test;
we might even “pull codes.” Some of
you might remember when we would
scope the car. These terms used in dif-
ferent ways essentially mean the same
thing to us. Productivity and efficiency
are terms that frequently are used in
different situations to describe the
same thing.

Many shop owners measure produc-
tivity of techs something like this: “My
techs seem busy all day.” Busy doesn’t
always equate to being productive.
Sometimes efficiency is expressed in
these terms: “My tech is very efficient;
he cleans all his tools after every job.”
While that could be one interpretation
of efficiency, it isn't the definition we
are using here. Productivity, or lack of
it, is an issue many people face in the
day-to-day world of owning a shop.

SHOP MANAGEMENT | BES

Over the years, I have heard owners
saying things like “I don’t know what’s
wrong, everyone seems to be busy and
nobody is goofing off. We must need
more cars.”

In order to be profitable and offer
customers great service with the
WOW factor, a shop needs to be truly
productive and efficient. Here are a
few simple steps to follow to get you
well on your way.

First we must define the terms. To me,
technician efficiency is measured in this
way: If I give a technician a one-hour
job that he or she does in one-half hour,
then that tech is 200 percent efficient.
My experience in automotive is that
most technicians are efficient. When
you give them a one-hour job, they are
usually done in one hour, sometimes
even less. Productivity is a measure of
how many of those efficient jobs get
stacked on top of each other in an eight-
hour day to make eight hours of labor
sales or more. Keeping that thought in
mind, we should always be 100 percent
productive or more than 100 percent if
our technicians are more than 100 per-
cent efficient. So why aren't we?

The second step is to determine
where we are in terms of productivity
versus where we should be in produc-
tivity, which is different again from
where we could be. To measure your
overall team productivity, you need to

scin 1T B )))

Scan this QR Code to get more on
your smartphone. Or visit
MotorAge.com/ ProfitMatters313

GET A FREE SCAN TOOL APP AT:
* www.scanlife.com
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These Two Guys
are the Talk

Federated Car Care Center

members, Kevin Byrd and

Willie B, are talking education and
training again this year in “TechTalk™
by Federated Auto Parts” tech tips.

These informative feature segments
are airing on every episode of

“Two Guys Garage” and focus on the
problem-solving parts from Federated’s
manufacturing partners as well as
time-saving installation techniques.

New episodes are now airing
on GAC Network so check
www.federatedautoparts.com
for air dates and times.
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“ISIT HARDER TO MAKE A GOOD PROFIT ON PARTS OR LABOR? ANSWER: LABOR.
IT MOVES, TAKES DAYS OFF, GETS SICK AND HAS A CELL PHONE.”

CHRIS “CHUBBY” FREDERICK [ATI CEQ]

take the total labor hours produced in
any given time period divided by the
total hours of floor time or actual clock
hours worked in the same time period.
If I have 90 hours of billed labor in a
week and my techs have 120 hours of
actual time worked (3 techs x 40 hours),
I would be 75 percent productive.

The third step would be to determine
what a realistic and achievable goal for
productivity is. Being 75 percent pro-
ductive, is that a good number or not? I
can tell you that it is above the industry
average. Is 75 percent a good number
or not though, that is a different ques-
tion altogether. I would never shoot for
the average. No one ever wakes up in
the morning and says “Wow, I hope I
have an average day today.”

People usually don't fail because they
set the bar too high; but because they
set the bar low and achieve their goal.
In order to know if 75 percent produc-
tive is good or not, you need to know
what you are capable of producing. In
the above example, it would be easy to
say that if my techs work 120 hours then
I'would expect 120 hours. If I set the bar
high, I might even expect 120 percent
productivity or 144 hours of labor in a
120-hour week. This is achievable but
probably not sustainable.

I think that 90 percent is a good tar-
get for productivity. It is realistic, attain-
able and sustainable. Once we reach 90
percent productivity, I would recom-
mend adding another tech and making

Visit MotorAge.com
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SEARCH THOUSANDS OF RESOURCES
TO HELP YOU WORK SMARTER

them 90 percent productive as well. If
we agree that 90 percent productivity
is a good target or goal, we have to ask
ourselves, 90 percent of what? Ninety
percent of 120 hours of floor time would
be 108 hours produced. That works if
we assume all techs are capable of pro-
ducing 40 hours in a 40-hour week.

Is a typical A level technician capa-
ble of producing 40 hours in a 40-hour
week? I think so. Is a typical B level tech-
nician capable of producing 40 hours of
labor in a 40-hour week? I think so. Is a
general service tech capable of 40 hours
in a 40-hour week? Ehhh. Maybe 20 is a
more realistic number in this example.
So do I really have the capability to pro-
duce 120 hours in 120 hours worked, or
am I staffed to produce 100 hours in a
120-hour week? If that is the case, then
that would make 90 percent productiv-
ity 90 hours billed, not 108.

The last step will be to figure out exact-
ly where the problem lies if your techni-
cians aren't at least 90 percent produc-
tive. It is easy to blame “those dang
technicians” when productivity is low.
The problem is that — as the above
definition shows — efficiency is more

ATI IS ON THE MOVE!

Our life-changing 1-Day Workshops are coming to a city near you!

In September we'll be visiting. ..

MI Dover, DE

Tulsa, 0K
and MANY MORE venues all around

the US and Canada! Spots are limited, so
sign up online at http://bit.ly/atibootcamps

before time runs out!

Minneapolis, MN
South Bend, IN

Chris “Chubby”
Frederick, CEO

of a technician issue, not productivity.
Low productivity is more a front coun-
ter function than a technician concern.

So now it’s “those dang service writ-
ers’ fault.” While that might be satis-
fying to say from time to time, it isn’t
always true either. In order to fix pro-
ductivity, we need to determine what
is stopping us from being productive.
Let’s examine some of the many things
that get in the way of productivity.

Technician efficiency could be a
cause of low productivity, so what
hinders efficiency in technicians?
Technician skill level could stand in the
way of our being productive. Are we
dispatching the correct skill level work
to the correctly skilled technicians?
Do we have a training issue or even a
retraining issue? Are technicians being
pulled on and off of vehicles and that
prevents them from being productive?
It can make your head spin trying to
decipher all the reasons that could pre-
vent us from being both efficient and
productive.

In order to be productive and efficient
we need to define, measure and manage.
In order to get on the road to productivity
and profitability, we first need to mea-
sure in order to manage. The productivity
worksheet is the first step on that road.
Go to www.ationlinetraining.com/2013-9
and print it out. Fill in your technicians’
times for one week, and follow the sug-
gestions for managing your way to the
life of your dreams. Remember this is a
limited time offer. ZZ

o

CHRIS “CHUBBY”
s FREDERICK
CONTRIBUTOR

Chris “Chubby” Frederick is the CEQ and founder of
the Automotive Training Institute. ATI’s 108 associates
train and coach more than 1,150 shop owners every
week across North America to drive profits and dreams
home to their families. Our associates love helping
shop owners who have had 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 our
ATl Instructor and Coach Randy Somers.

Z=7 E-mail Chubby at cfrederick@autotraining.net
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Work With the Best!

Keep it Genuine.

From headlights to tail lights,
body parts to engine parts and
lubricants, there is no substitute
for genuine. And the only way
to assure that you are getting
genuine Kia parts, backed by the
Kia warranty*, is to order them
from your Authorized Kia Dealer.

CALIFORNIA

The Kia Depot
Santa Ana

(888) 859-6573

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

CONNECTICUT

Kia of Stamford

Stamford

(203) 883-8888

Fax (203) 883-8889
jgentillo@stamfordkia.com
www.kiapartsamerica.com

KENTUCKY

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

NORTH CAROLINA

SOUTH CAROLINA

Gerry Wood Kia
Salisbury

(704) 216-2688

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

Rogers Kia

Shelby

(704) 406-8191

Fax (704) 471-2542
wearls@rogersnc.com
Rogerskia.com

Genuine Parts

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

*Contact an Authorized Kia Dealer for details.
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DISC BRAKE PAD

Remaoval Procedure
1. Inspect the fiuid level in the brake master cyinder reservor.

Top Lookups

1. alternator
¥ the brake fluid level is michwary between the masamum-Aull point and the minimum allowabie level, no
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8. disc brake pad
Remnove the brake caliper lower guice pin bolt {1
6. fual tank modube
7. anging cooling system
B heater core
9. brake systom
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= 2001 Chevrolet Tahoe 5.3

8 SureTrack™

Powerful. Intelligent. Simple.

For more information:
Call us: 800-896-3126 | Visit: www.mitchelll.com
Or find your local Mitchell 1 sales representative:

www.mitchellrep.com

© 2013 Mitchell Repair Information Company, LLC.
All Rights Reserved. Mitchell 19 is a registered trademark used herein under license.

Tip - PO101

Experience-based Repair Information
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KEEPING EMPLOYEES

IN THE

BY TIM ROSS | CONTRIBUTOR

try to redeem a cou-

pon at a restaurant and

encounter a server com-
pletely in the dark about the offer? Even
when all ends well, that situation often
can leave you with a bad impression
of the employee, the establishment's
management or sometimes both.
Unfortunately, it's not all that unusual
for business owners in a variety of
industries to fail to inform their employ-

N
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ees about their marketing efforts.

I help shop owners execute market-
ing campaigns on a daily basis, and I
find that very few involve their staffs in
the planning process. Instead, employ-
ees typically find out about new offers
and promotions after a marketing
program already has been launched.
There are serious ramifications to
this approach. Your customers might
receive poor service. Uninformed

il -*f-’”lll

employees could make your business
appear disorganized and less credible.

ENGE]  scinnE )

Scan this QR Code to get more on

your smartphone. Or visit
MotorAge.com/marketing

GET A FREE SCAN TOOL APP AT:
www.scanlife.com

Photo: ThinkStock
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Employee morale also might suffer
because your staff could end up feel-
ing neglected and out of the loop.

The simple solution to these prob-
lems is to engage your employees
in marketing efforts from the very
beginning. Having staff buy in from
the start will help you maximize the
effectiveness of your advertising and
marketing campaigns.

My suggestion is to create a com-
munications plan to inform your
employees about your marketing
program. When developing your plan
you'll need to answer the following
questions:

= What is the best way to spread
the word about your plans?

= What are the goals of your mar-
keting campaign?

= How will you prepare staff to
respond to leads and business gener-
ated by your campaign?

Determining which vehicle to use to
communicate information about your
promotions can be a challenge. While

some employees read their emails
religiously, others might check their
inboxes infrequently. Newsletters
are nice, but there’s also no guaran-
tee they'll get read. I prefer a personal
touch and recommend hosting weekly
staff meetings where you can share
vital information about your market-
ing efforts and other key initiatives.
Make these meetings mandatory and
try to schedule them at a time when
the majority of your staff can attend.

These forums offer the opportu-
nity not only to disseminate informa-
tion verbally, but also to show your
employees the marketing pieces you'll
be using, so they can become more
familiar with what offers are being
advertised. Make sure you also keep
copies of your most recent flyers, post-
cards or other materials at the front
counter or posted somewhere where
employees can easily access them.

If staff meetings aren’t feasible
because of time or scheduling con-
straints, consider utilizing another
vehicle that will provide the most con-
venience for employees. Maybe hav-
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ing managers pass along information
on a one-on-one basis would be more
effective in some cases. Some compa-
nies also have developed intranets or
microsites where employees can find
updates and crucial information about
new programs.

Simply informing your staff about
an offer or promotion isn’t enough.
Employees need to understand what
you expect your offers and promo-
tions to accomplish. That means
you'll need to have the goals for your
campaign clearly outlined. Your staff,
particularly your front counter person-
nel, will need to know if your aim is
to attract new clients, drive sales or
increase brand awareness.

For example, if your goal is expand
the audience of customers who receive
your offers and updates, you'll need
your front desk staff to make it a pri-
ority to obtain email addresses from
customers. To drive sales, you could
lure customers in with a discounted
oil change and then have your front

—

The fastest Genuine
Volkswagen Parts
delivery by law.

With Genuine VW Parts, you'll get timely
delivery on over 170,000 OEM parts.

The right part, with the right fit, right away
means no more costly, time-consuming
installs. We’'ll ensure your order is fast and
accurate—maximizing your efficiency
and your profits.

Have a nice day.

Call your Volkswagen dealer today
or visit VWParts.com.

Parts
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desk managers promote a free vehi-
cle inspection that could reveal other
needed repairs. Walk your employees
through the logic behind the offer and
the anticipated end result.

How many times have you heard
coaches of professional sports teams
blame losses on poor preparation?
Even with the most talented players
and a clever game planning, teams
can fall prey to failure without prac-
tice. The same holds true in business.

You might have a great marketing
plan and a wonderful staff, but if your
team hasn't received the right train-
ing, the chances of success are slim.
Having an ongoing training program
helps prepare employees to handle
the inquiries and potential sales calls
that might be generated by your cam-
paign. Your program should equip
employees with solid phone skills and
offer guidance about how to not only
respond to leads, but also how to turn
those leads into sales.

ML

You also should teach technicians
how to prioritize jobs if your offers
result in an on onslaught of new
business. Instead of fixing cars based
on the order those cars arrived, they
should service automobiles based on
when they need to be delivered. That
might mean placing a longer repair
job on hold to take care of an oil
change, but that strategy will allow
your shop to service more cars in a
more efficient fashion.

It's also key to train your employ-
ees on the right questions to ask.
Tracking the success of your cam-
paigns can be tricky, but with prac-
tice, your employees can help elimi-
nate some of the guesswork. For
example, some customers come in
for service but don’t bring a postcard
with them. In those cases, it’s crucial
for employees to ask how a customer
heard about your shop.

It's also important to prepare your
employees for potential issues that
might arise. It's not unusual for cus-
tomers to try to take advantage of

offers that don't apply to their vehi-
cle (i.e. an import owner attempting
to use an offer geared for domestic
cars), but if employees are trained to
handle those situations, the better
the chance for a positive outcome.
Finally, don’t forget to ask your
staff about feedback on your market-
ing efforts. Because they are on the
front lines, they can offer valuable
information about which offers were
most popular, what kind of custom-
ers you attracted and how to improve
future marketing programs. ZZ

TIM ROSS

CONTRIBUTOR

Tim Ross s president of Mudlick Mail, a provider of direct
mail services for the automotive service industry. He has
been with Mudlick Mail since 2008.

#=7 Contact Tim in our Workshop at Mudlick Mail

LET'S COMPARE APPLES TO APPLES

Mudlick Mail offers the complete package. Other direct
mail companies charge individually for services like
market analysis, design, list services and call tracking.
Our all-inclusive program is the most effective
direct mail program on the market!

THE AUTOMOTIVE DIRECT MAIL EXPERTS

855.552.8623

mudlickmail.com/compare

Proven Success With Mudlick Mail

Mudlick Mail’s direct mail program has helped grow my business by over
20% in the first year we started the program, as well as helped us open

and grow our second store to over $1MM in sales in just over a year’s time.

- Aaron Clements, C & C Automotive, Augusta, GA
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Ten years ago, Ingersoll Rand launched
the 2135TiMAX 1/2" air Impactool™ Today, it’s still
making an impact as the top-selling Impactool in
the world. A lightweight, durable titanium hammer

case helps the 2135TiMAX deliver the best

)

power-to-weight ratio in its class. Celebrate

the 10th anniversary of Titanium with this

limited-edition package. Includes:
= ——t - Tool

- Flashlight
Contact your Ingersoll Rand dealer to learn more. . Decal

Win one of
two weekend trips to the races in $25 gift certificate for
Daytona Beach, Florida, happening exclusive racing
February 21-24, 2014! merchandise!

Sweepstake registration open 08,/01,/13 - 11,/30/13. No purchase necessary. Void where prohibited.
Visit TITANIUM10.com for more details. © 2013 Ingersoll-Rand Company

POWER

1,100 ft-Ib of nut-busting
torque from a tool weighing
less than 4 pounds — that's
the best power-to-weight
ratio in its class.

CONTROL

Feather-touch trigger, wider
range of power regulator
settings in forward, always max
power in reverse, patented one-
hand forward/reverse control.

RELIABILITY

FREE 2-year limited warranty
with tool registration.

Find a Registration Code in the box of your new 10th Anniversary
Titanium 2135TiMAX Impactool and head to TITANIUM10.com to enter!
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A snapshot of one of the industry’s leading shops
ADVANGED AUTO PRO’S / GREELEY, COLO.

Greeley’s

Progeny

What one man envisioned centuries ago is coming

true still with this shop.

BY ROBERT BRAVENDER | CONTRIBUTOR

orace Greeley was a master communicator. A leg-

endary newspaper editor of the 19th Century and an

ardent abolitionist, he founded the New York Tribune

(published until 1966), arguably coined the phrase
“Go west young man” (he might have cribbed it from someone
else) and was famous enough to have a city in Colorado named
for him (along with cities in three other states).

Located on the plains of northern
Colorado, Greeley also is home to Ad-
vanced Auto Pro’s Inc., a repair shop
Rick Bilger founded in 1994. One of his
ancestors might have listened to ol’
Horace, because his family has a long
history in the area and the industry,
the latter going back to his grandfa-
ther. Bilger himself started working on
cars when he was 13 and opened his
own shop when he was 21 — and
promptly failed.

“I shouldn't have been my own ac-
countant,” he admits. So Bilger went
to work at area dealerships for the next
10 years before making another try in
1994, this time with success.

"It matters what you call success,”
he cautions. “Somebody making a living
in a lean-to was not what I was after.”

N

32 SEPTEMBER 2013 MotorAge.Com - [

Like the town's namesake, Bilger
had come to value communication.
Based on past experiences at dealers,
he needed to create a clear conduit be-
tween himself and his customers.

“It seemed like every other day there
was somebody screaming at someone
at the counter,” Bilger recalls. “Some-
times I would walk up front and hear
a service advisor explaining a repair
that I was doing, and it would make
me cringe; it wasn't even what I told
them. That's not what I wanted.”

Now there’s always discussion with
the staff on how to explain things,
without getting too technical.

“We’'ve never been ones that
wouldn'’t bring the customer back into
the shop and show them exactly what's
been going on, answer any questions

SHOP MANAGEMENT | BEST P

Advanced Auto Pro’s Inc.

Shop name

Rick Bilger

Owner

Greeley, Colo.

Location

4,980 square feet

Shop size

$1.1 million

Annual gross revenue

BBB, ASE Blue Seal, AAA, AYES

Shop affiliations

they have,” says Bilger. “If you asked

any of the people who work for me what

Photos: Advanced Auto Pro’s



INSIDER TIP TechSmart® Driveshaft
Center Support Bearing

Oswaldo Lorenzana, Tolimas Auto Center

OSWALDO'
ADVICE

‘What I like about the
TechSmart®driveshaft center
support bearing is that if
allows me to replace only the
part that failed. And to be
sure that it goes smoothly,
reuse the original boot!”

"When you remove the old part, make
sure you don’t damage or throw
away the old boot. Install the new
center support bearing as directed.”

*When you put the new support
bearing on, reinstall the

old boot.”

“Since you can’t buy a new boot
separately, instead of having

a small repair, you end up
having to replace the entire
driveshaft. That's a $1300 job

at my shop!”

Oswaldo is TechSmart - Are You TechSmart?

Learn more about Oswaldo and tell us what makes you TechSmart.
Go to www.facebook.com/TechSmartParts
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PART ===

k& There are a ot of TechSmart®parts | like.

But one of my go-fos is the TechSmart®
Fuel Level Sensor. 99

“The part is easy to get.
I can’t keep my
cusfomers, my techs
and my bays waiting.”

Level Sensors

“TechSmart® Fuel
are built to last.”

*I save money for my
customers by just
replacing the part that
fails, instead of the entire
fuel pump assembly"

TechSmart® Fuel

Level Sensor

Sensors available for-GM,
Infiniti, Nissan; Cars and "~~~
Light Trucks

©2013 TechSmart®
7520010
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Master L1 Technician Marc DuBois makes sure the customer knows what was
done on this vehicle by carefully documenting all of his observations.

our shop is about, it’s communications.
That’s all we talk about.”

The advent of digital photography
and videos certainly has helped in this
respect, and just recently the company
subscribed to a service that allows
them to send photos to customers via
their phones.

“Then they can call us back and
discuss (the problem),” explains Bilger.
“Again, that's something new and ex-
citing, but it also fits right into what
we've been trying to do all along. The
last couple of years have been amaz-
ing. It really augments our approach.
Every time I find something that can
more easily and clearly explain what

4

Service Manager Steve Lapp works
to make sure all of the written com-
munications with customers are clear
and easy to understand.

we're recommending to our customers,
it just flows right in.”

Of course such technology can be
a double-edged sword. With print de-
clining in some areas and broadcast
not always bringing the people in, right
now marketing strategies are up for
grabs. Shifting paradigms appear to
point to the Internet, but no one seems
to have mastered it yet.

“Not that the Internet isn't useful or
unnecessary, it's just so hard to grasp,”
Bilger concludes. “You almost have to
do a little bit of everything and track,
track, track, because it's a moving tar-
get. There's just so many ways of get-
ting that information on the Internet.”

Case in point: Several years ago Bilg-
er was on Colorado’s ASA board and was
privy to one of its panel studies. “We had
a little cross section of people, and we
asked them how they chose their last
shop. There was a lady who was about
60; a professional man about 40-some;
and a young woman in her 20s, also a
professional. The older lady definitely
said that she found hers with the phone
book; the professional said he Googled
it; the one that got me was the young
woman — she used the GPS on her phone.
That really was shocking to me.”

It used to be simple: one phone book,;
one, maybe two newspapers; a local ra-
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dio station; and of course direct mail,
though Bilger still relies on the latter.

“I'm still getting results better than
the phone book. Every year the phone
book gets less and less reliable, but I
won't get out it completely, because I
only track return on investment and
I'm getting new customers who are
spending money, and it's more than
the amount than I'm putting out,” he
says. “I don’t really care as long as that
return on investment is working.”

However once his shop gets a cus-
tomer in the door, there’s the still-re-
liable reward program for loyalty. As
a member of their Car Care Club, cli-
ents get $500 worth of service and
discounts for only $89.95. Another level
of service is a VIP club where, accord-
ing the shop's publicity, “our best cli-
ents can budget for car maintenance
and repairs by prepaying monthly for
service and receiving up to a 20 per-
cent discount on all repairs.”

“We sort of created the program
from scratch, but with ideas from other
shop owners around the country,” Bilg-
er reports. “Ireally do try to get ahold
of people who are like-minded. If I can
get an idea, I will certainly implement
it, no doubt about that.”

Echoing some of the ideas of Gree-
ley himself, Bilger and Advanced Auto
Pros are perhaps part of the publisher’s
cultural legacy.

“(The industry’'s) way more trans-
parent now,” Bilger discloses. “You
might as well open up the front door,
because you have to be very aware of
answering every question and making
sure people feel good about what
they're doing, because they're going
to complain very publicly if you don't
— which I've always been fine with
doing, and I think that is why we have
remained viable.” ZZ
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Robert Bravender graduated from the University of
Memphis with a bachelor’s degree in film and video pro-
duction. 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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There typically are 100 windings in the secondary coil for every single winding in the primary.

GAINING A UNIVERSAL INSIGHT INTO THE DIAGNOSIS OF AUTOMOTIVE IGNITION SYSTEMS.
3 BERNIE THOMPSON | CONTRIBUTING EDITOR

id you know that a fourth state

of matter powers the spark

ignition internal combustion

engine (ICE) and it can be

used for engine diagnosis as
well? So one might ask, what is this
fourth state of matter any way? We
commonly think of matter existing in
three states: solids, liquids or gases,
but there is another state called plasma.
Plasma, while the most common state
of matter in the universe, is sparse here
on Earth.

Creation of plasma on earth requires
high levels of naturally occurring or
man-made energy, and this plasma is
the result of heating a gas in which the
particles become charged and the mol-
ecules or atoms are ionized. An ion is
an atom that has lost or gained an elec-
tron, thus changing it from a neutrally
charged particle to a charged particle.
When a gas is super heated, large num-
bers of ions are formed, which forms
plasma. Because of the large number
of charge carriers present, it becomes
electrically conductive. Plasma has
unique properties that differ from sol-
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ids, liquids or gases, and therefore it
is considered to be a distinct state of
matter.

In the spark ignition internal com-
bustion engine, the plasma becomes
a major player in igniting the air/fuel
charge within the combustion cham-
ber. It does this not by electric flow
through the hydrocarbons, but by the
intense heat from the plasma. This heat
puts enough thermal pressure on the
hydrocarbons that the hydrocarbon
chains break, thus igniting the air/fuel
charge. Because plasma can be cre-
ated naturally or by man, the question
at hand is how is plasma produced in
the combustion chamber?

This plasma is not naturally occurring,
but is man-made, and it is produced by
the step-up transformer known in the
automotive industry as the ignition
coil. The step-up transformer uses the
principle of electromagnetic induction,
which occurs when a magnetic field is
changing, moving or varying across a
conductor. This change in the magnetic
field will create a potential or voltage
within the conductor. This potential is

caused by the changing magnetic field
forcing electrons of the conductor to
move from one atom to another atom;
thus creating a difference between pos-
itively and negatively charged atoms.
This difference is potential or voltage.
The step-up transformer uses a low-
voltage, high-current pole to create a
high-voltage, low-current pole. This
is done by using two different coils or
windings of wire. The first coil is the
primary; the second coil is the second-
ary as shown in Figure 1. The primary
is wound around a core for magnetic
amplification. In newer transformers,
this core will be made of many plates
of a ferrous metal, usually a soft iron,
layered or laminated together. This
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“THE PRIMARY WINDING USES LARGER DIAMETER WIRE WITH FEWER WINDINGS.

THIS ALLOWS THE PRIMARY TO HAVE A VERY LOW RESISTANCE VALUE. THE

SECONDARY USES SMALL DIAMETER WIRE WITH MANY MORE WINDINGS, WHICH
ALLOWS THE SECONDARY TO HAVE A HIGH RESISTANCE VALUE.”

BERNIE THOMPSON [CONTRIBUTING EDITOR]

gives better amplification than a solid
core. The primary winding uses larger
diameter wire with fewer windings.
This allows the primary to have a very
low resistance value. The secondary
uses small diameter wire with many
more windings, which allows the sec-
ondary to have a high resistance value.
The automotive coil usually is wound
approximately 1 to 100, in other words,
for every 1 winding of the primary the
secondary has 100 windings. The pri-
mary winding usually has 1 to 4 ohms
of resistance, whereas the secondary
winding usually has 8,000 ohms to
16,000 ohms of resistance.

The waveform that is produced on an
oscilloscope from the automotive step-
up transformer is shown in Figures 2
and 3 where the primary and the sec-
ondary are electromagnetically coupled
so anything that affects either winding

2= Elgnition - Automotive Test Solutions, Inc.
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is mirrored in the other winding. The
automotive step-up transformer works
by controlling the primary circuit by
either completing the primary circuit or
opening the primary circuit. Once this
circuit is completed as seen at point
C, Figure 2, current flows through the
primary conductor that in turn creates
a magnetic field around the conduc-
tor, and the laminated soft iron core
amplifies this magnetic field. As the
current increases, the magnetic field
also increases.

Because the secondary winding is
wound very close to the primary wind-
ing, the magnetic field from the primary
winding moves or changes through
the secondary winding. This changing
of the magnetic field through the sec-
ondary winding induces voltage in the
secondary winding as can been seen
as ringing as seen at point B, Figure 3.
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The primary capture shown at top is nearly a perfect mirror image of the same

coil’s secondary capture.
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The primary winding has ringing as
well, but the current flowing through
the primary circuit dampens this ring-
ing. The primary winding will continue
to build the magnetic field around itself
until the primary winding is saturated
as can be seen at point E. This satura-
tion point is dependent on a combina-
tion of the wire diameter, the number of
turns, the distance between the turns
and the applied voltage to the circuit.

Once the primary winding is satu-
rated, the current path is broken by
the points or ignition module, as can
be seen at point F. Because the stored
magnetic energy in the primary wind-
ing is the same as the electric poten-
tial and the electric current flow is shut
off by opening the circuit, the primary
magnetic field now falls back into the
primary conductor in order to try to
maintain the current flow within the
conductor. Because the electric circuit
is open due to the points or ignition
module, the current path for the col-
lapsing primary magnetic field would
not be present.

This, in turn, would slow down the
collapsing magnetic field and would
not allow very much electromagnetic
induction to take place because the
faster the magnetic field changes, the
more electromagnetic induction takes
place. In order to allow a current path
to be established for the collapsing pri-
mary magnetic field, an alternate cir-
cuit through the condenser or capacitor
is used.

The condenser or capacitor allows
the primary circuit to be completed if
the electrical field is moving rapidly.
The primary magnetic field being
allowed to collapse through the con-
denser or capacitor at a fast rate allows
this magnetic field to fall rapidly across
the secondary winding, which creates
electromagnetic induction in the sec-
ondary winding. This induced voltage
puts electrical pressure on the electrons
within the secondary winding, which
causes the electrons to move. The volt-
age is amplified, because there are a
greater number of secondary wind-
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Understanding the physical process of getting electricity to cross an open spark
plug gap can speed up any drivability diagnosis.

ings than the primary winding. This
allows the vehicle's 12-volt battery to
be amplified and produce up to 50,000
volts from the step-up transformer.
The step-up transformer produces a
high energy state of greater than 20,000
volts and contains it within the trans-
former. However this high energy state
will want to move to a lower energy state
outside of the transformer. A conductor,
such as an ignition wire that connects
the secondary winding to the spark
plug, is used The high energy pushes
the electrons down the ignition wire to
the spark plug where there is an open
circuit present between the spark plug
electrodes. This high voltage produced
from the step-up transformer will push
low energy into the gap of the spark plug
electrodes known as a corona discharge.
The corona discharge is an electrical
path that is not strong enough to form
a conductive region and yet is not high
enough to cause electrical breakdown
or arcing. This corona will allow elec-
trons to start to flow across the spark
plug electrodes. This forms early ioniza-
tion of the spark plug electrodes. As the
energy across the spark plug electrodes
increases, electrical breakdown occurs
as seen at point G. The electrical break-
down is the energy that is required to
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overcome the overall resistance within
the secondary circuit, which should be
approximately 10,000 to 20,000 volts.
During breakdown, the electrons are

HOW2 KNOW HOW | PRO TIPS & TEGHNIQUES

ripped off of the atoms that are within
the spark plug electrodes. These atoms
and molecules are accelerated by the
electric field and start to hit each other.
These molecular hits or collisions create
energy exchanges that produce heat. As
the areas where the electrons are flow-
ing across the spark plug electrodes
have greater numbers of collisions,
each collision generates heat so the heat
intensifies with a greater current flow.

At some point, the gas (nitrogen, oxy-
gen and hydrocarbons) across the spark
plug electrodes is super heated and a
plasma channel is produced. Plasma is
a super heated ionized gas containing
about equal numbers of positive ions
and electrons. The plasma is conduc-
tive so that when the plasma is created
the resistance across the spark plug
electrodes is reduced as seen at point
H. The creation of the plasma channel
is the difference of point G where break-
down occurred, and point H where the
breakdown was super heated creating
plasma, which is conductive and lowers
the resistance. It is important to note on
an oscilloscope that the voltage chang-
es show resistance changes occurring
within a circuit.

When diagnosing the engine using
point G of the ignition waveform, it
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A lack of fuel alters the composition of the plasma channel.
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can be very hard to
determine whether
there is a problem,
due to point G's
normal range mov-
ing between 10,000
volts and 20,000
volts. If the point
at G is greater than
20,000 volts, this indi-
cates there is a problem
with the resistance of the
secondary circuit. A much better
indicator of a problem than point G is
the point of plasma at H. This point will
be very steady and should be between
1,500 volts and 2,000 volts depending on
the size of the spark plug gap.

Because the plasma is created by
the number of ion collisions, which is
proportional to the amount of current
flowing, resistance is the only thing
that will move this point up or down. If
the resistance moves up and the current
goes down the resulting smaller plasma
channel is less conductive, whereas if
the resistance moves down and the cur-
rent moves up, the larger plasma chan-
nel is more conductive.

Ringing will occur after the point of
plasma, which is where the vertical fire
line and the horizontal burn line meet.
The ringing is the energy changing
between electrical energy and magnetic
energy. Just like when a bell is struck,
the ringing from the bell is loud when
first struck and diminishes. The harder
it is to ionize the spark plug electrodes,
the larger this ringing will be. Point I is
the plasma channel (what is referred to
in the automotive industry as burn time)
that was established during breakdown.

Tthe gases that were contained with-
in the combustion chamber are what
results in the plasma. In other words,
the plasma will contain atmospheric
gas, which is approximately 79 percent
nitrogen, 21 percent oxygen and other
gases which can be present including
hydrocarbons (gasoline), exhaust gases
(EGR) and positive crankcase ventila-
tion (PCV) gases. The conductivity of
the plasma will change depending on
what gases are contained within the
plasma channel. This means that the
voltage shown on the oscilloscope of
the burn line will be proportional to the
resistance of the plasma channel.

The point at J is where the plasma is
breaking down. Because the plasma is

N
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composed of an equal
number of positive
ions and electrons,
when the elec-
tron flow starts to
decrease due to a
limited reservoir
contained in the
step-up transformer,
the positive ions and
electrons become unbal-
anced allowing the plasma
channel to break down. This break
down changes the conductivity within
the plasma and creates more resistance,
which causes an increase in voltage.

The point at K indicates the amount
of energy that still is remaining in the
step-up transformer. The first negative
oscillation is the most important one and
this point should be about -1,000 volts
to -2,000 volts. At the point the electron
flow ends across the spark plug elec-
trodes, the energy that did not leave the
transformer must be dissipated.

The step-up transformer accom-
plishes this by ringing the energy. This
ringing or oscillation is caused by the
change in energy between electrical
and magnetic, which the step-up trans-
former is very good at creating. The
larger the voltage change and the more
oscillations within the ringing, the more
energy is left in the ignition coil. If there
are no rings, the energy of the ignition
coil was totally dissipated. This ringing
can be used to see how much energy
was used or not used during the ignition
coil discharge.

Now let us analyze the ignition wave-
forms that are seen in Figures 4 and 5.
This engine ran with an intermittent
misfire and Figure 4 shows where there
was not a misfire present and Figure
5 shows where a misfire occurred.
In Figure 4, the ignition waveform is
normal. The breakdown voltage is at
8,000 volts, the point of plasma is at
1,500 volts, the burn time is over 2ms,
and the energy left in the coil is -1,000
volts. Now let us analyze the waveform
in Figure 5, which indicates that the
breakdown voltage is over 10,000 volts,
the point of plasma is at 4,500 volts, the
burn time is about .6ms, and the energy
left in the coil is -1,500 volts.

When analyzing ignition waveforms
it is very important to check the Time
to Tail. The Time to Tail shows the time
the transformer had to discharge the
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energy and how much energy was still
remaining in the transformer. In this
case the burn time is only .6ms and the
energy remaining in the transformer
is only -1,500 volts. With only .6ms of
time to discharge the energy that was
contained in the transformer, it would
not have enough time to dissipate the
energy to -1,500 volts.

If the spark had ionized across the
spark plug electrodes with only .6ms
of burn time, the energy left within the
transformer would be over -5,000 volts.
There are physical conditions that
determine how much energy can travel
through the plasma channel created
across the sparkplug electrodes. If the
time that the transformer has to ionize
the spark plug electrodes is limited, then
the amount of energy dissipated in this
time is limited, so a large amount of the
energy will remain in the transformer.
This energy will have to be dissipated
with the ringing of the transformer.

“The step up transformer
accomplishes this by ringing
the energy. This ringing
or oscillation is caused
by the change in energy
between electrical and
magnetic, which the step up
transformer is very good at
creating”

If the burn time is limited and the
energy that is still remaining in the
transformer is low, then the spark did
not go across the spark plug electrodes
but went elsewhere. It is necessary to
check the point of plasma in order to
determine where the spark went.

Because the plasma is at 4,500
volts, this indicates that the spark
did not ionize, but took a carbon path.
Carbon is a conductor that changes
the resistance. This is why the point
of plasma is so high, and the energy
contained within the transformer is
totally drained. How the burn volt-
age is formed will show what type of
material the carbon trace is on. As can
be seen in Figure 5, the carbon trace
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is down the side of the spark plug
between the D and the E.

When a carbon trace has been made
on the spark plug, the spark plug boot
will have a carbon path as well. The
carbon trace in the spark plug boot will
look like a squiggly light gray line which
indicates that the spark plug and spark
plug boot will need to be replaced.

Now let us analyze the ignition
waveforms in Figures 6 and 7. This
engine ran with an intermittent misfire.
Figure 6 shows where there was not
a misfire present and Figure 7 shows
where a misfire occurred. In Figures 6
and 7, the throttle is snapped to about
50 percent in order to load the ignition
system. With more air volume in the
combustion chamber, more pressure
can be produced and it is far harder to
ionize a gas that is under pressure. This
loads the ignition discharge in order to
locate problem areas.

In Figure 6, the ignition waveform
is normal with a snapped throttle
opening. The breakdown voltage is at
10,000 volts, the point of plasma is at
1,500 volts, the burn time is 1.2ms, and

the energy left in the coil is -1,700 volts.
Now let us analyze the waveform in
Figure 7 which shows the breakdown
voltage over 14,000 volts, the point of
plasma is at 1,800 volts, the burn time
is about .bms, and the energy left in the
coil is -8,500 volts. The Time to Tail is
.bms of burn time and the energy left in
the transformer is -8,500 volts. The point
of plasma is 1,800 volts. This shows that
the spark did ionize across the spark
plug electrodes; however, the burn time
voltage increases rapidly to 17,000 volts.

Because the plasma channel sets this
voltage, a high resistance is indicated.
This resistance is created by what the
composition of the plasma gas is. In this
case, it shows a lack of hydrocarbons
contained within the plasma channel.
This lean air/ fuel charge changes the
plasma composition, which, with the
lack of carbon, creates low conductance
within the plasma channel and creating
a high burn voltage.

With this additional resistance, the
transformer could not discharge the
energy contained within it and there-
fore, the energy had to be dissipated

by the transformer. This is indicated by
the negative going tail, which is quite
high at -8.5k volts. This intermittent
misfire was diagnosed as caused by
dirty fuel injectors that resulted in low
levels of fuel in the air/gas mixture.

The vast amounts of intergalactic
plasma in the universe are not very
important to you when repairing a
vehicle in your bay. However, the fourth
state of matter within the combustion
chamber is. With this understanding, a
very fast and accurate diagnosis can be
made in your service bay. IZ
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'‘BATTERY

Placing the voltmeter leads across to two exposed legs of the fuse allows you to measure the voltage drop.

A voltage reading here indicates that there is current flowing in the circuit.

MAKING A TOUGH JOB A LITTLE EASIER TO TACKLE.
BY MICHAEL MILLER | CONTRIBUTING EDITOR

et’'s face it, parasitic battery
drains suck, and I'm not only
referring to voltage. Locating the
source of the draw also can suck
up a lot of time. A couple of
decades ago, a test light and a fuse
puller were pretty much all that was
required to track down a problematic
circuit that was causing a continuous
amperage draw on a vehicle’s battery.
Now with the technological evolution
of automotive electronics and its encom-
passed networks, the archaic methods
previously used to detect parasitic
draws can derail your diagnostics
before you even get started. While
diagnosing parasitic draws probably
never will be on your list of favorite
work orders, encompassing the tech-
niques here hopefully will make nar-
rowing them down a more efficient
process.
Not too long ago when a customer
had a concern about their vehicle's
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battery going dead after sitting over-
night or after a few days, the first step
was to disconnect one of the battery
cables and install a test light in series
between the cable and the battery post.
The glow emitted from the filament
was relative to the amount of current
being consumed by the vehicle's elec-
trical system. Common causes were
glove box lights remaining on or stick-
ing brake light switches. Tracking them
down was as simple as going to the
fuse box (don't forget to trip the door
ajar switch so the dome light doesn't
stay on) and pulling fuses one by one,
until the test light glow diminished.
Then finding out what circuits were
powered by that fuse and eliminating
them one by one.

Just by doing the first step, discon-
necting the battery cable, on a modern
vehicle can completely nullify your
diagnostics. On most vehicles, remov-
ing battery power from modules on a
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network reboots them and that may
have even fixed the problem without
you knowing it, not to mention erased
clues that could have helped with your
diagnostics.

Start with the Source

Sometimes when looking for the source
of the parasitic draw, we overlook the
source of voltage itself: the battery.
Uncountable hours have been wasted
without first testing the battery. First,
the battery needs to be adequately
charged. Too low of a voltage might
cause modules to flake out and your
test results will be inaccurate. Also,
don’t forget to measure for any drain
caused by corrosion on top of the bat-
tery, referred to as case drain. Because
the corrosion is conductive, it creates

Photos: Michael Miller
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an electrical path for current to flow
from the negative post to the positive
post. To check, place the negative end
of a digital multimeter (DMM) on the
negative post of the battery and place
the positive lead on the case of the bat-
tery. If your meter reads even half a volt,
the battery needs to be cleaned. Also,
while you're at the battery, don’t for-
get to measure voltage drop between
the battery post and its respective

The top of the battery case
itself can be a cause of
the parasitic drain due to
corrosion. Here there was
nearly 8 volts constantly
draining the battery.

One the best ways to prevent
loss of power when installing
an DMM in series with the
battery cable.

By supplying power at the
DLC, you avoid the acrobatics
required to try and hold

the jump box clamps on

the battery terminal and
clamp while simultaneously
installing an ammeter in
series between the two.

N
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terminal while starting
the engine. Too much
resistance here can
prevent a battery
from charging prop-
erly, not to men-
tion increase the
amount of current
needed to start the
vehicle.

Not Just for Check
Engine Lights

The first step I do when checking for
parasitic draws, at least if the battery
has not been completely drained since
it was brought in, is attach a scan tool
and checking for codes. I'm not looking
for powertrain codes, but I don't dis-
miss any that are present as they also
might be a clue. I am looking for Loss
of Communication or UXXXX codes.
The reason is a large amount of mod-
ules have their own power and ground
circuits, but rely on another module or
an ignition switch input signal to wake
up or power down.

When a module stays awake and
keeps talking, also known as a bab-
bling node, it also will keep sending
out state-of-health messages to other
modules. When other modules are
powered down and do not respond,
the babbling node module sets Loss
of Communication codes for the mod-
ules it is looking to receive messages
from but didn't. Depending on what
type of network and which module is
the babbling node, several modules
might stay awake and create a large
parasitic draw.

When the bus is still active, there
usually will be a draw of 1 amp or
more. A tip to keep in mind is that
on most vehicles modules will power
down more quickly when the vehicle
is put in the locked position with the
key removed, rather than just turning
off the ignition and closing the doors.
Also keep in mind that some modules
will stay awake when the key is in the
ignition, or in the case of a proximity
key, even when it is near the vehicle.

Testing Without
Disconnecting the Battery
There are a couple of methods described
in a previous Motor Age The Trainer
video (May 2013) on how to avoid los-
ing power to a vehicle while installing

Watch more training
on how to use current
as a diagnostic tool
in your work.
MotorAge.com/
currenttool
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a DMM in series with the
negative battery cable
and post. Attaching a
jump box to the cor-
responding battery
cables and discon-
necting the nega-
tive cable while
installing a digital
ammeter in series
is one way. The only
problem is you need to be
careful about knocking off the
jumper box clamp while removing the
cable from the battery. Some manufac-
turers recommend trying to hold a mul-
timeter probe on the negative battery
terminal and the other on the negative
battery post while removing the clamp
while maintaining continuous contact
with the probes.

I think this sounds more like a chal-
lenge on a reality game show than a
diagnostic procedure as you need three
sets of hands to accomplish this suc-
cessfully. My favorite method is using
an OBDII connector with a power point
adaptor that plugs into the outlet on
the jump box. They are fairly inexpen-
sive (most are available for less than
$17), and you don't have worry about
knocking off the clamp while trying to
remove the battery cable and install-
ing the ammeter. There also are jump
boxes available designed specifically
for saving computer memory with the
OBDII connector made to it. Forget
about using the old 9-volt battery-style
memory saver that plugs into the ciga-
rette lighter. It's power is not sufficient
for modern vehicles and many mod-
ules “Keep Alive” power feeds are not
shared by the same circuits.

What About Using

an Amp Clamp?

That would negate removing the bat-
tery cables at all. In my experience,
low amp probes have too small of a jaw
opening to fit around a battery cable.
The amp clamps that do fit around the
cable seem to be too unstable and the
readings that were displayed were not
accurate when compared to the same
vehicle while using an ammeter in
series with the negative battery cable.

Getting Started
After the computer memory saver
method has been put into place, dis-
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connect the negative battery cable
and install the black lead DMM lead
to the negative battery post and the
red lead to the negative battery cable.
Depending on your meter, it is usually
a good idea to set the readings to amps
first, and then switch to milliamps after
you determine the current draw is not
too large. While it is best to check man-
ufacturer specifications for the vehicle
you are working on, most manufactures
allow up to a 50mA normal draw.

Another item to keep in mind is the
time required for modules to power
down. While some turn off with the
ignition switch position signal, oth-
ers remained powered up for varying
lengths of time. Some manufacturers
recommend waiting 20 minutes, while
another recommends waiting up to one
hour. This is another area where it is
best to consult service information for
appropriate times.

As a side note, if your meter has an
“Auto-Off” feature that times out and
shuts off the meter, make sure you dis-
able it or you will be starting over from
the beginning. Open all doors/trunks/
hoods/liftgates and trip the switches so
they appear closed to the module(s) in
charge of monitoring them. This makes
it much easier to access multiple fuse
boxes, modules and components with-
out disturbing the sleeping bus.

During the interview with the cus-
tomer, have your service consultant ask
some specific questions that might help
you to focus on smaller or specific areas
that might be the cause of the parasitic
drain. Some questions to ask are:

= How many hours does the vehicle
remain parked before the battery is dis-
charged?

= How often is the vehicle used?

= How many miles was the vehicle
driven before the vehicle was shut off?

= Was the vehicle locked or unlocked
when parked?

= Where any activities taking place
before shutting off the vehicle, such
as watching a DVD, charging a cell
phone, using the auxiliary port, using
a Bluetooth device or using the naviga-
tion system.

= Has there been any recent work
performed or accessories installed?
(Aftermarket alarms and stereos are
common sources of key off battery
drains.)

N
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The ammeter is installed in
series between the negative
battery post and the negative

battery terminal.

|
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When beginning your
diagnosis, a good place to
start is a visual inspection
for aftermarket accessory
installations such as alarms
and stereos.
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These Acupuncture Probes
available from AES wave (05-
762) make measuring voltage
drop across the top of a fuse
an easy task because of their
fine point.

\
\

Using Voltage Drop

Another way to track down the offend-
ing circuit is by performing a voltage
drop test across a fuse. Keep in mind
that each type of fuse will have differ-
ent resistances, so it is best to consult
the fuse manufacturers’ specifications
for cold resistances. A fuse’s resistance
is going to be measured in milliohms
(0.001 ohms). Keep this in mind when
using Ohm'’s Law to determine the
amperage draw on the circuit. A set
of backprobes attached to the end of a



NO STRESS TPMS.

STOP TURNING DOWN TPMS JOBS AND REGAIN LOST PROFITS
WITH AUTEL'S LINE OF TPMS SERVICE & DIAGNOSTIC TOOLS

|

MHA ADEEY

I = ] h

BOOTH # 31268 BOOTH # 1267

extremely

POWERFUL, YET'AFFORDABLE, FOR ALL MAKES AND MODELS

The MaxiTPMS® series is the next generation of tire pressure monitoring system tools that can:

- Perform Sensor Decoding & Activation - Quickly Write New Sensor I.D.’s to Vehicle ECU’s
- Quickly Diagnose TPMS System Faults - Read TPMS Live Data
- Receive & Test Key Fob Frequencies - Diagnose Enhanced OBD2 Codes...and Much More!

W il | v AUTEL



INTRODUCING THE

$250

100% PARTS & LA

SAY GOODBYE TO BRAKE NOISE
WITH NRS EQUIPPED PADS

NRS™ equipped Brake Pads are
manufactured using a mechanical
bonding system completely
eliminating edge lift and the
safety concerns and performance
associated with it. NRS™ BRAKE
PADS WILL NOT FAIL!

Any brake pads manufactured
with NRS™ are now eligible for
NUCAP’s industry first 100% Brake

Pad Performance Guarantee. If
you ever experience edge lift or

rest jacking with a set of NRS™
equipped brake pads NUCAP
will reimburse you $250.

P-

NRS™ GUARANTEES
SECURE BOND FOR THE

LIFE OF THE PAD

For program details or to submit a guarantee
claim visit www.nucap.com/guarantee

Sl k

l

0

)

(left) Here is the reading taken on a Mini 15 amp fuse when the dome
light was turned on. (Right) The same reading in milliamps is found
when using an ammeter installed in series between the negative
battery terminal and clamp as when using voltage drop across the

fuse and Ohm’s Law.

meter works best to get on to the two
exposed legs of the fuse.

On J-Case type fuses, you will need
to pop off the clear protective cap to
access the fuse legs for testing. The the-
ory is that if a fuse is showing a voltage
drop, current must be flowing across
it. Therefore, that is very likely the cir-
cuit that is running the battery down.
Keep in mind when measuring voltage
drop across fuses that the type of fuse
and the manufacturer will change the
resistance factor. For example, a 20
amp rated Mini Fuse has a cold resis-
tance of 3.21 milliohms (0.00321 ohms)
and a standard 20 amp ATO Blade fuse
has a cold resistance of 3.38 milliohms
(0.00338 ohms). A 20 amp Maxi Fuse
has a cold resistance of 3.10 milliohms
(0.0031 ohms), while a 20 amp J-Case
fuse has a cold resistance value of 4.29
milliohms (0.00429 ohms).

Here's an example to clarify a bit. An
ammeter is installed in series with the
negative battery cable. After waiting
for the modules to power down, a read-
ing of 10mA is observed on the amme-
ter. Reaching through the window and
turning on the dome light, a reading
of 611 mA (0.611 Amps) is displayed.
This method involved disconnecting
the battery and installing an ammeter
between the battery terminal and cable
clamp. A 15 Amp Mini-fuse protects the
power feed to the dome light.

According to the chart, the cold
resistance of the fuse is 4.58 milliohms.
Placing the voltmeter leads across the
top of the fuse shows a voltage drop of
2.8 millivolts. Using Ohm'’s Law (volts/
ohms = amps), I can fill in the fields and
come up with 0.0028 volts / 0.00458
ohms = 0.611 amps, which is the same
amperage that was measured when

N
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disconnecting the battery cable and
installing an ammeter. There occasion-
ally will be a slight variation between
the numbers on the ammeter and the
results of using the voltage drop across
the fuse depending on the accuracy of
the DMM and the manufacturer of the
fuse. However, it should not exceed
1/100th of an amp.

For simplicity’s sake, a less cluttered
math equation can be used since volts,
amps and ohms are generally all in
“milli” or thousandths of their respec-
tive value when dealing with parasitic
draws. So the same equation would
look like this: 2.8mV / 4.58mohms =
.611A (611mA).

Divide and Conquer

So now you have narrowed down the
offending circuit, but what do you do
when the fuse powers more than a
single circuit or component? Divide
and conquer. Combining the method
of checking voltage drop across a fuse
and separating each leg of the circuit,
a draw can be more precisely isolated.
Locate the splice point in the circuit
powered by the fuse with the exces-

In situations like this, when
two or more wires are
powered by the same fuse,
you need to isolate which one
is the problem.
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sive voltage drop. Cut each leg coming
from the splice and install another fuse
of the same amperage rating.

I have a couple of inline fuse hold-
ers available for a few dollars each
at a local parts store that I install at
the splice in the circuit temporarily
to determine which one of the legs is
staying awake and also, which compo-
nent is causing the battery drain. This
method also can be used when there is
an excessive load in a system causing

a fuse to blow. Instead of unplugging
multiple components one at a time and
test driving to see which ones are not
causing the fuse to blow, the offend-
ing circuit can be narrowed down in
one step. By separating each leg, and
installing an individual fuse on each,
only the one that has the overcurrent
will blow.

However while looking for a para-
sitic draw, it gives you an opportunity
to narrow the possibilities and stop
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By installing an inline fuse
holder in series with each

leg of the circuit, you can
use the voltage drop method
to determine which leg to
follow. This also works great
when tracking down a short
which blows a fuse as the
specific leg with the defective
component or shorted wire
can be isolated.

trying to unplug everything powered
by a particular fuse. There is really no
easy method to try to keep the circuit
powered up when doing this, unfortu-
nately in this case, power will need to
be removed and the process of waiting
for modules to time out will have to be
repeated.

Conclusion

Another area we cannot overlook when
dealing with battery drains is Technical
Service Bulletins (TSBs). Checking
before delving headfirst can save you
hours of frustration.

Hopefully some of these techniques
will come in handy the next time your
routed a vehicle that has a complaint
about the battery going dead after sit-
ting for a short period. The automotive
technology we encounter on a daily
basis has evolved drastically over the
last decade, so it only stands to reason
that the approaches we take to repair-
ing them must also. ZZ

MICHAEL MILLER
CONTRIBUTING
EDITOR

Michael Miller lives and works in Las Vegas. He is an ASE
certified World Class Technician with more than 50 current
certifications. He holds a degree in mechanical engineering
and is currently completing a second degree in automotive
technology.

Z=7 E-mail mmiller7290@gmail.com
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Connecting your scope to most circuits is no different than connecting your DVOM, but you’ll get a lot

more information from the scope.

BLOW THE DUST OFF OF THAT SCOPE AND UNLOCK ITS
DIAGNOSTIC POWER.

BY PETE MEIER | TECHNICAL EDITOR

very month, we produce short

(15 to 30 minute) videos on a

variety of technical topics. Our

June video focused on basic uses

of the digital storage oscillo-
scope (DSO) in an attempt to encour-
age those of you who have one gath-
ering dust in a corner of your shop to
break it out and use it. Judging by the
response, many of you are doing just
that and have asked us for more scope-
related information. Rest assured, we
will be adding more material to our
video library soon.

In the meantime, I thought it appro-
priate to offer a print primer on scopes
and their use as a diagnostic tool. I'm
Nno power user, just an average guy like
the rest of you, and if I can make use of
this time saving diagnostic tool, I know
you can too.

Why Use a Scope?
The very first scope I ever used was
one of those big box engine analyzers

N
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you might recall from the mid-1970s. It
was an analog scope, using a cathode-
ray tube display, and the neon green
trace you saw on its screen was in real-
time with no capacity to store the infor-
mation for later viewing or analysis. It
typically was used to check secondary
ignition patterns and had some neat
features. You could show all eight cyl-
inders at the same time in series (the
parade pattern), stack them on top of
one another (the raster pattern) or look
at one cylinder at a time. This made
spotting anomalies in the patterns easy
to do and techs with even a rudimen-
tary amount of training could pick out
problems in the ignition system after a
few minutes of viewing.

In the early 1980s, the DSO was born.
This new style of scope used an ana-
log to digital converter (ADC) to con-
vert the real-time analog input signal
to a digital form that could be stored
indefinitely with no degradation in
the quality of the signal attributes and

) JUsT [] )))
E F—I E Scan tﬁi[s:glli\lﬂge to read more

on your smartphone on using a
scope to test battery/starting/
charging systems. Or visit
MotorAge.com/testhattery

GET A FREE SCAN TOOL APP AT:
www.scanlife.com

later displayed on a variety of screens.
Fluke was (and still is) a popular choice
for early automotive techs that began
experimenting with the use of these
scopes as a diagnostic tool.

Some of the distinct advantages
offered by the early DSOs were the abil-
ity to freeze a capture on the screen, to
store that image in a permanent library
either in the tool or on a personal PC
and the ability to share that image with
other techs. And with the birth of the
International Automotive Technicians
Forum on something new called the
“Internet,” experimenters were able
to share their notes with others around
the world and not just with those in
their hometown.

The majority of the DSOs offered
for sale as automotive tools today are
more than capable enough of captur-
ing the signals you want and display

Photos: Pete Meier
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them with a resolution that almost mir-
rors on the older analog displays. And
with the accessories that have been
adapted and developed for automo-
tive diagnostics, our scopes can rise
to nearly any diagnostic challenge you
care to throw at it.

Want to monitor current in a circuit
over time, looking for that intermittent
cause of the battery drain you've been
trying to nail down for the last month?
A scope can do that. Want to be sure an
input sensor signal is reliable? A scope
can do that. Want to see if transmission
line pressure changes in synch with the
variable commands received by the lin-
ear solenoid controlling it? A scope can
do that. All that, and a whole lot more.

Basic Settings

Today’s DSOs are available in a variety
of platforms: handheld independent
units, as an accessory module built in to
your scan tool platform and as PC-based
platforms that use a USB interface. No
matter the platform, they all perform a
similar task and differ primarily in how
the basic settings are adjusted.

Scopes take an input signal and trace
it over time, producing a graph of that
changing signal that allows you to see
much more than you can using a multi-
meter or scan tool. There are two axes
— one vertical and one horizontal — the
DSO uses to plot that signal for view-
ing, and you can adjust both of them
to suit the type of signal you are trying
to view. Each axis is divided into units,
the value of which is determined by the
user, just like the graphs we made in
junior high math class.

For the sake of remaining on the
same page, let’s start using the lingo
of the scope user. When two scope
users are comparing notes, they refer
to the signal they’ve established on the
screen as a capture. If that capture is
displayed to show just the portion rel-
evant to the system we are monitoring,
the screen view is called a waveform
or pattern. For example, I can capture
several seconds of a cam sensor signal
on my screen. A complete cycle of the
cam sensor signal displayed, though,
would be the sensor’'s waveform.

The vertical axis is the voltage scale
and the horizontal axis is the time scale,
each having divisions of measurement.
The total time displayed on the screen
is referred to as a sweep. For example,

N
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These older scope models are
still found on sites like eBay
and at very reasonable prices.

This old UEI scope was the
first scope | ever personally
owned and was a very
capable tool.

Make a habit of setting up
your scope every morning and
connecting to as many “known
good” cars as you can. If you
grab your DVOM, stop and
grab the scope instead.

if you've set the time divisions to one
second each and there are 10 divisions
On your scope’s screen, scope users
would call that a single 10-second
sweep. Your scope’s settings control
for both of the axis might be based on
divisions or sweep or both.

The voltage scale typically should
be set to allow your captured signal to
take up most, but not all, of the screen.
If you're measuring a Throttle Position
Sensor (TPS) signal, for example, with
a range of 0.0 to 5.0 volts, adjust your
scope to 0.10 volt per division (with
the typical 10 divisions that gives you
a range of 0 to 10 volts) or choose the
sweep that best fits (-10 to +10 volts
on my Pico).
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(Left) The injector (green) was used as a reference for this fuel pressure (blue) capture. Notice that the pressure
drops are uniform. How many cylinders does the engine have? (Right) You can see from the little window how much
I’'ve zoomed in on the saved pattern. This is excessive AC ripple, and the reason for the failed battery.

The time scale is where the real
power of a scope comes into play. With
many of the newer DSOs, it is possible
to set up sweeps that last minutes, even
hours. The user then has the option to
use the Zoom features on the tool to
expand the capture and look at the same
data in microseconds with almost no
loss in resolution. Personally, I've never
come close to exceeding the capabilities
of a scope and I tend to prefer to adjust
my time settings to allow me to view
the signal I'm trying to capture in real-
time. I'll start with a sweep larger than
I expect I'll need and then make adjust-
ments to the time divisions until the
waveform is set the way I want.

Another setting you'll need to mas-
ter on your scope is the trigger setting.
The trigger is the set point you estab-
lish that tells the scope when to start
tracing the waveform on the screen.
Some adjustments you can make to
your trigger point include the time it
starts on the screen, the voltage level
that needs to be achieved, and whether

that voltage level should be detected as
the signal voltage rises or falls. Using a
trigger allows you to set up the scope to
capture a signal anomaly (scope users
call that a glitch) or stabilize a running
pattern on the screen for easier viewing
and comparison.

Blow the Dust Off

There’s no better way to learn how
to use a scope than to actually drag it
out of your toolbox and use it on every
“known good” car that comes into your
bay. In our video, we show you how
to use it to conduct a battery/starting/
charging system test and that ‘s a good
thing for a few reasons. One, it gives
you the motivation to turn it on every
morning when you come into work so
it's ready when you are. Two, perform-
ing this simple test will be of real value
to both you and your customer, so it's
not a waste of time. And three, it pro-
vides you with practice in setting up
and using the controls on your particu-
lar scope. For more information on this

test, check out the June video in the
AutoPro Workshop or the Motor Age
YouTube channel. You can also read
a great article by Albin Moore on the
topic online at MotorAge.com.

And while we aren’t going to go into
that test in detail here, I do want you
to start learning your scope by con-
necting channel one to the battery the
same way you would if you were going
to measure its voltage using your mul-
timeter (DMM).

Wait a minute? What's a channel?

Another powerful aspect of the scope
is its ability to trace more than one sig-
nal at a time. Each input is a channel,
and there are scopes offering anywhere
from one to as many as eight channels.

For a long time, I relied on two, but
I must admit I like the fact that I have
four now. The advantage is being able
to compare apples to apples by moni-
toring multiple, but similar, signals
at the same time. An ignition system
immediately comes to mind. It also
can be an advantage when you want

13.41 volts

— mmw

5.65 volts

t

(Left) In this image, notice first where | have the trigger (yellow diamond highlighted). | also can check

in-rush voltage and charging voltage. Add a high current clamp to a second channel and perform this
simple test on every car you bring in. (Right) Compare this to the “known bad” image. Same amount of zoom
on the voltage pattern but in this case, the AC ripple is under spec and OK.
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This is the trigger, or the set point I’'ve established telling the scope

when to start drawing the trace.

to compare one signal to another or see Set your voltage divisions based
if they are in synch as would be the on the test you are making. The bat-
case with a Crankshaft Position Sensor  tery voltage shouldn't exceed 20 volts,
(CKP) and a Camshaft Position Sensor  should it? Or go less than 0.0 volt? Set
(CMP). A third use is for “if/then” test-  your scope accordingly.
ing. For example, if the Engine Control Adjusting the time divisions is next.
Module (ECM) completes the ground  Adjust your scope to record a 20 second
path for the fuel pump relay, does cur-  sweep. If you have to set your scope’s
rent flow through the pump circuit? time scale by divisions, simply divide
I'm sure you can see more diagnostic ~ the number of divisions into 20. For
possibilities. example, my Pico has 10 divisions, so
Back to the battery. Most voltage I'll select a time base that will be close
measurements you’'ll make with your  to two seconds each from its dropdown
scope will have you connect in the same  menu. The scope module built into the
way you would if you had chosen to use Snap-on Verus®, on the other hand,
your DMM instead. In fact, there will be allows you to select the time scale base
cases where the DMM is enough to get by total sweep time.
the job done but if you make a habit of As a quick side note, both have
using your scope instead (atleast during  accessory menus that change the
the first few months), you'll see where scaling on the voltage scale to corre-
using the scope allowed you to see spond with a variety of accessories
something that you would have missed  like pressure transducers and current
with the meter alone. clamps. If you're scope doesn't have
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<@ Voltage scale Time scale

There are two axes on a scope: time and voltage. Both can be set by the
user to view nearly any electrical signal you want. With accessories, you

can also view current, temperature and pressure changes.
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this feature, or you're
using an acces-
sory that doesn’t
match up with the
scale choice, just
remember that
all of the avail-
able accessories
are converting their
inputs to a voltage
signal your scope can
read and there should
be a chart offered with that
accessory telling the end user what
the “xxxx” (pressure, temperature,
current) to voltage relationship is.

For this battery test, I want to set
the trigger to start capturing the bat-
tery voltage input after I've reached
in and started the car and I want it
to stop after the single sweep is com-
pleted. I do this on the Pico by select-
ing a single trigger starting one time
division in from the beginning of the
screen. Now to set the voltage level of
the trigger.

I want the scope to begin its cap-
ture just after I turn the key on but
before I actually start the car. What
happens to battery voltage when you
turn the key on? It drops, right? So I'm
going to choose a voltage mark that is
less than OCV but more than what I
expect the voltage to drop to on start-
up. Then I'm going to use the scope’s
trigger settings to tell the scope to
look at OCV and start its trace when it
sees that level drop to the marker I've
established.

Make sense?

Now I'll start the scope and then
start the car. Once enough time has
passed for the scope to complete it's
capture, I'll shut the car off and take
a look at the pattern on the screen.
From this first capture, I can check bat-
ter OCV, system in-rush voltage and
charging system voltage. Do you have
a similar pattern on your scope?

There is more to see.

Using the Zoom function, I'm going
to take a closer look at the charging
system voltage portion of the pattern.
By zooming in from a two second per
division time base to a 10 millisecond
per division time base, I'll be able to
see the condition of the alternator’s
diodes. This waveform is the A/C
ripple that you've probably measured
with electronic testers in the past. If

Read more
about other creative
ways you can use a
scope in performing

diagnostics

MotorAge.com/
creativescope

you can’t zoom in with

your scope, simply
readjust your time
settings.

Add a high current
amp clamp to a sec-
ond channel to mea-
sure starter current

draw and charging

amperage. You'll get
good practice with your
scope while providing a valu-
able service to your customer.

Additional Daily Tests

Any test you make with your digital
voltmeter can be made with your scope.
Lead placement is the same for any volt-
age test you want to make. The power of
the scope is the ability to see the chang-
es in voltage as the component operates
in a way you'll never see with a meter
alone. This takes voltage drop testing
to a whole new level. Imagine looking
at the voltage drop over a groundside
module driver? Or being able to actually
measure how long it takes for a driver to
turn on or off?

CAUTION: Be sure to know the volt-
age input limits of your scope. Some
circuits (injector and primary ignition,
for example) can produce flyback volt-
ages that can harm your tool.

With accessories, you can expand
your scope’s (and your own.) diagnos-
tic capabilities. Check the pressure drop
across the fuel injectors with a pressure
transducer. Inspect the electrical health
of a fuel pump in seconds with a low
amp clamp. The uses of a scope are only
limited by the imagination of its user.
Yes, there is a learning curve to becom-
ing proficient with it. Yes, it will take
some investment of time and training.

Didn't every skill you've mastered
so far? T

PETE
MEIER

TECHNICAL EDITOR

Pete Meier is an ASE certified Master Technician and
sponsoring member of iATN. He has over 35 years practi-
cal experience as a technician and educator, covering a
wide variety of makes and models. His primary goal is to
bring working techs the information they need.

Z=7 Email Pete at pmeier@advanstar.com

N

':k" SEARCHAUTOPARTS.COM 63

SMONROEF

SHOCKS & STRUTS

YOU'LL BE

BY THE SALES
RESULTS!

Give your customers"

anincentive to buy"
SWiththe Monroe
‘S ockiober” Fall

Consumer,Promotion!

Contact your local Monroe
representative or visit
www.IMONr0e.com

for promotion details.

This is a mail-in offer. Restrictions apply.
Offer may not be combined with any other
discount, offer or rebate.

Cards are issued by J.P. Morgan Chase Bank, N.A.
pursuantto a license from Visa U.S.A. Inc.

Cards are accepted anywhere Visa Debit is accepted.
Certain fees may apply with the use of your Visa Card.

PROMOTION VALID:
EPTEMBER 1
TOBER 31, 20

©2013 Tenneco




TECHNOLOGY
3 UNDERCAR

HOW2 KNOW HOW | PRO TIPS & TECHNIQUES

DIAGNOSING
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DMTL / LDP EVAP

FRUSTRATION CAN GIVE WAY TO ELATION ONGE YOU SPEAK
THE LINGO OF BMW EVAP.

BY “G” JERRY TRUGLIA | CONTRIBUTING EDITOR

ot everyone understands EVAP
systems, especially if they have
to diagnose and repair one on
a BMW. We understand that
you might have some anticipa-
tion about working on different EVAP
systems since manufacturers use so
many different parts and names for
their components. Be assured that in
this article we will provide a solid over-
view of the different systems that will
make your diagnostic routine easier.
Because there are only three types of
evaporative emissions (EVAP) systems
used, it won't be that difficult to under-
stand. The three systems are vacuum,
pressure and natural vacuum and are
defined by the method used for leak
detection. In the following paragraphs
we will provide a brief description of
each before we move specifically into
the BMW Diagnostic Module Tank
Leakage (DMTL)/Leak Detection Pump
(LDP) EVAP system.
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Before we move on to the system
descriptions, we need to address the
common misnomer that an EVAP prob-
lem is “just a gas cap.” According to
SAE paper No. 1999-01-1463 the gas
cap is to blame only a quarter of the
time for an EVAP diagnostic trouble
code (DTC). So, if you are in the habit
of sending motorists with an EVAP-
related DTC on their way after a quick
twist of the fuel cap, expect that they
will come back with the same problem
they originally showed up with. Better
to learn how to pin-point the real cause
of EVAP issues.

EVAP System Theory

Because we are limited to the length of
this article we are going to cover only
generic principals of EVAP systems.
The following will provide EVAP theory
essentials, so that you know enough to
be able to make educated judgments
during your diagnosis.

scin 1T B )))

Scan this QR Code to watch on
your smartphone a video on basic
EVAP testing. Or visit
MotorAge.com/evaptest

GET A FREE SCAN TOOL APP AT.
www.scanlife.com

The EVAP system prevents hydro-
carbon (HC) vapors from the fuel
system from escaping into the atmo-
sphere. On a vehicle with its engine off,
the fuel in the tank starts to evaporate.
Vapors travel through the vent hoses/
tubes to be stored in the charcoal canis-
ter. When the engine is started, vapors
are drawn/sucked into the intake and
burned during combustion.

Most systems consist of a purge sole-
noid, charcoal canister, pressure/vacu-
um gas cap, fuel tank pressure (FTP)
sensor and vent solenoid or valve. Any
problem with these or associated parts
(fuel filler neck, gas tank, associated
rubber lines, etc.) will prevent proper
operation of the EVAP system.

EVAP steadily has grown more com-
plicated now that vehicles are mandat-
ed to have ever more efficient systems
that prevent fuel vapors escaping to

Photos: “G” Jerry Truglia
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the atmosphere. The demands placed
on the EVAP system have increased in
an effort to reduce HC vapors.

The Engine Control Module (ECM)
is in charge of both the operation and
testing of the EVAP system. It checks
the system’s ability to purge HC vapors
that are stored in the charcoal canis-
ter, and checks the system for leaks
as small as 0.010 inch up to 0.040 inch.
These tests fall under the “non-contin-
uous” monitors, meaning that the sys-
tem is tested only once during a given
drive cycle. Codes set are “two trip”
codes, meaning that faults discovered
must be confirmed before the ECM
commands the Malfunction Indicator
Lamp (MIL) on.

In addition, many EVAP monitors
have very specific enabling criteria
that can make it difficult to run a moni-
tor manually. This includes factors like
how long the car has been idle (cold
soak time), the amount of fuel in the
tank (usually needs to be between Y
and % full), and others that you should
be aware of when troubleshooting

EVAP system problems.
Because Mode $06 has
a listing of the spe-
cific tests used by
the ECM, it can be a
helpful tool in your
troubleshooting of
intermittent EVAP
faults and for veri-
fication of the final
repair.

Here are a few other
EVAP system basics to
remember when you begin your
testing:

= The Canister Purge Valve is nor-
mally CLOSED.

= The Canister Vent Valve is nor-
mally OPEN and needs to be closed for
leak testing. Global OBDII Mode 8 will
perform this function on some models,
and you might be able to use your scan
tool's bi-directional features for those
that don't.

= The service port Schrader valve has
reverse threads (on systems that use
service ports).

Read more
on some general
BMW service tips
that can save you time
during your day.
MotorAge.com/
bmwtips

HOW2 KNOW HOW | PRO TIPS & TEGHNIQUES

= Fuel soaked charcoal
canisters equal a bad
liquid fuel separator.
There are differ-
ent names for this
component but it
still has to do the
same job, allowing
only fuel vapors to
enter the charcoal
canister. If the canis-
ter becomes fuel soaked
you will need to blow out the
lines in a well-ventilated area with
an inert gas (not air) besides replacing
the liquid fuel separator and charcoal
canister.
= Line and hoses are the No. 1 areas
that need to be checked for leaks.
= Vent and purge solenoids need
to be energized to the open/closed or
closed/open positions at least 10 times.
We have experienced that just simply
testing the solenoids by open and clos-
ing them a couple of times might pre-
vent you from finding a defective valve
that is sticking mid-way. Try using your

The EVAP system on this BMW shares similarities with the Chrysler LDP system. This car came in with code
set for a major leak.

N
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TANK LEAKAGE DIAGNOSIS

TANK LEAK
DIAGNOSIS

TEST STATUS

. Function test of fuel tank leak diagnosis module
completed successfully: no leak detected.

Diagnosis Completed.

SCREEN
CAPTURE

A capable scan tool is a must for the proper diagnosis of today’s

complex vehicle systems.

scan tools bi-directional control or use
a Power Probe to exercise the valve to
uncover one that sticks.

The Three EVAP Systems

EVAP systems can be distinguished by
how the ECM performs the leak test.
It is interesting to note that many sys-
tems use some form of vacuum decay
method for self-tests, while most of us
tend to use some form of pressure test
for our troubleshooting. As with other
systems, EVAP leaks might be missed
relying on pressure testing alone.

The first one we’ll overview are
systems that use engine vacuum as
the source vacuum for testing system
integrity. GM, Ford and many imports
use measurements from sensors giv-
ing feedback concerning the vapor
management or purge control valve,
solenoid-operated canister vent and
fuel tank pressure sensor. They self-
test in the following order:

1. Purge valve is closed and the can-
ister vent valve is open. No engine vac-
uum is reaching the canister and with
the canister vent open system pressure
equals atmospheric pressure.

2. Purge valve is opened and the
canister vent is closed. This should
increase EVAP system pressure by 6
to 8 inches of water.

3. Purge valve and canister vent
remain closed while the PCM monitors
how long the system retains sufficient
vacuum.

Next is an overview of how the

N
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Chrysler Leak Detection Pump (LDP)
EVAP system works and how to test
it. This information is very similar to the
BMW system that uses a DMTL.

The purge solenoid is normally
closed, grounded by the PCM. The feed
side comes from a Key On Engine Off
(KOEO) fused circuit. The PCM energiz-
es the solenoid to purge fuel vapors from
the canister and to lower tank pressure.
The LDP’s vent valve is incorporated in
the unit and is normally open. It supplies
air to the charcoal canister.

The PCM checks for EVAP leaks
first by de-energizing the Purge sole-
noid (normally closed), and then rapidly

HOW2 KNOW HOW | PRO TIPS & TEGHNIQUES

cycling the LDP solenoid and watching
the LDP switch. Once pressure (7.5 in
HO0) is built up in the system, the dia-
phragm will be seated upwards against
spring pressure. The PCM knows this
since it is monitoring the LDP switch.
So, the PCM compares LDP switch posi-
tion against LDP solenoid cycling time
to determine if leakage is present.

When manually checking for leak,
the vent valve must be closed. Closing
of the vent valve requires that the
LDP solenoid be energized and that a
vacuum source be applied to the LDP
solenoid. This will enable the LDP dia-
phragm to stroke upwards, thereby
allowing the vent valve spring to close
the vent valve.

If the pump runs a short time before
reaching pressure it is assumed that
there is a blockage and only part of the
system is pressurized.

Now let’s take a look at a system that
uses a strategy called “natural vacuum
leak detection.”

Ford Engine Off Natural Vacuum
(EONV) uses similar components to
what it used on conventional engine
vacuum systems. The difference is
that instead of using engine vacuum,
natural vacuum (or pressure) created
inside the fuel system is used to test
the system for leaks, after the engine
is shut down.

Here's how it works.

1. When the engine is shut down and
the ignition is switched off, the canister
vent remains open to allow tank and

Notice the location of the charcoal canister. It wouldn’t be too hard to
accidentally damage it if you weren’t careful lifting the vehicle.
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Locating leaks in system lines and connections is much easier when
you use one of the several capable testers on the market designed for

the task.

atmospheric pressures to equalize. This
is no different than other EVAP systems.

The PCM monitors system pressure
via the Fuel Tank Pressure Transducer
(FTPT). If the EVAP system pressure
is 1.5 inHg or more, the PCM assumes
that fuel in the system is generating a

lot of fuel vapor pressure and very vola-
tile. The PCM knows that excess pres-
sure (volatile fuel) makes the test unre-
liable and aborts the test. Remember,
the canister vent is open. If the system
can generate a positive pressure with
the vent open, it’s assumed that the

HOW2 KNOW HOW | PRO TIPS & TEGHNIQUES

fuel is very volatile, creating pressure
faster than the system can vent it.

2. The canister vent closes. Since
the Vapor Management Valve (VMV)
or purge valve is already closed, the
system should be sealed. The micro-
processor continues to look at feedback
from the Fuel Tank Pressure sensor. If
the EVAP system is leak-free, pressure
should change. EVAP system pressure
is monitored. If the system has a leak,
pressure will change very little or not at
all. If a large enough change in pressure
is measured (either a positive pressure
or vacuum), it is assumed that the sys-
tem is leak-free, and the test passes.
The amount of change required for a
pass depends in part on ambient tem-
perature and fuel level.

3. If a positive pressure is recorded,
but it is not high enough for a pass, the
first test is repeated. The canister vent
opens again to vent excess pressure
from the system.

BMW DMTL System

Now with the three system explana-
tions out of the way let's move on to the
BMW DMTL/LDP system. Since BMWs
don’t have many problems with EVAP
other than a few gas cap and DMTL/
LDP problems it not that difficult of a

Leaking gas caps make up only about 23 percent of the total causes for system leaks. Leave it alone until
you’ve verified it’s the problem.
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Photos: (Top) “G” Jerry Truglia; (Bottom) Pete Meier
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diagnosis or repair. It's always a good
idea to check for Technical Service
Bulletins (TSBs) and check resources
such as AllData, Identifix and iATN.

“When manually checking
for leaks, the vent valve
must be closed. Closing
of the vent valve requires
that the LDP solenoid
be energized and that a
vacuum source be applied to
the LDP solenoid.”

BMW started using the DMTL/LDP
back in 1998 so it's far from being a
new EVAP system. The components
in the system includes the purge valve,
liquid vapor separator/rollover valve,

charcoal canister, fuel tank, ORVR (On-
Board Refueling Vapor Recovery), gas
cap, DMTL/LDP that includes a vent
valve and filter. The system utilizes the
DMTL/LDP to vent the fuel through its
internal vent solenoid and also is used
to pressurize the system while check-
ing for leaks. The DMTL/LDP contains a
spring loaded diaphragm which moves
up and down by a solenoid that con-
trols engine vacuum. When the DMTL/
LDP is in this mode, the diaphragm pro-
duces a small amount of air pressure
that is used to test for leaks.

The next step is the normally open
vent solenoid is closed so the pump
can generate the proper pressure
along with keeping the purge closed.
As you can see there is nothing dif-
ferent from the other systems that we
presented before in this article. The
pump works by pulling in filtered air
and then pumps the air through the
charcoal canister.

If the filter is clogged, the system
will not be able to achieve the proper
pressure and a DTC will ensue. For the
system to achieve a good pressure, the
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DME (BMW's term for the ECM) pulses
a vacuum controlled solenoid as the
pump is operating. The DME moni-
tors the diaphragm movement via the
DMTL/LDP reed valve's feedback and
compares it to stored DME vacuum
solenoid frequency.

As the pump operates, the frequency
of the diaphragm will slow down while
the DME monitors the reed valve signal.
The diagnosis of the system is moni-
tored by the DME when it activates the
DMTL and looks for the following:

1. The DMTL is activated as air is
pumped through a restrictor orifice
0.3937 inch = 1.0 mm (0.040 inch leak)
or 0.01969 inch = 0.5 mm (0.020 inch
leak) that causes the pump motor to
draw a specific amount of amperage.

2. Next the solenoid valve is ener-
gized which seals the system, deliver-
ing air pressure to the complete EVAP
system. *Note: This is an important
step. Changes in amperage readings
are used for EVAP system diagnostics.

3. Large leak in the system is diag-
nosed when there is no amperage
draw.

4. Small leak in the system is diag-
nosed when the amperage draw is the
same as the orifice size.

5. No leak is when the amperage is
higher than the specific range of the
restrictor orifice size.

6. All of the above test results for
amperage draw are checked in 45 to
270 seconds. A reminder once again
that the BMW EVAP system is not all
that different from the Chrysler LDP
system. This same basic information
can be used for all LDP pumps.

I hope that after reading this article,
you'll have a better understanding of
EVAP systems in general and feel more
confident in diagnosing and repairing
all the EVAP system problems you
might come across. ZZ

G. JERRY TRUGLIA
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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DIAGNOSTIC TECHNIGUES YOU CAN USE TODAY

TRYING NEW WAYS

PROBLEMS

THIS MONTH, WE OFFER A BUFFET OF TECH STORIES AND TIPS TO FILL YOUR PLATE.

BY “6” JERRY TRUGLIA | CONTRIBUTING EDITOR

ver wish you could actually see
if there was a restriction in a
radiator or condenser? You can,
if you use a thermal imaging
camera.

The one we've been playing with
lately is from General Tool and
Instruments. Of the thermal imaging
equipment on the market, this tool falls
right in the middle of price range and
features, and will do nearly anything
you ask of it in the service bay. Take a
look at the A/C condenser image I took
below on the right.

In this image, you actually can see
the flow paths through the coils as a
bright yellow. Compare that color to

the scale you see at the right of the
image to get an idea of how hot it
actually is. This is with the compres-
sor on, so heated refrigerant from the
evaporator is now entering the con-
denser to pass that heat load on to the
outside air. Flow restrictions would be
seen as darker areas in the flow path.
(Note: The dark area running horizon-
tally across the image is part of the
power steering cooler on this car and
not an indication of a problem in the
condenser.)

There is a learning curve to using
thermal imaging as a diagnostic tool,
but just imagine the possibilities! How
much easier would it be to identify a
misfiring cylinder, a dragging brake or
failed hub bearing, just to name a few?

OF LOOKING AT OLD

Contributing editor Tony Martin
recently wrote an excellent feature
on thermal imaging for the May 2013
issue. Check out MotorAge.com to
read it if you haven't already.

Weak Spark?

When we're diagnosing the cause of
a weak spark, we often look at a few
general, but common, issues like worn
secondary wires or bad spark plugs.
But have you ever found a weak spark
caused by a bad switch?

By switch, I mean driver, the elec-
tronic switch typically found in an igni-
tion control module or engine control
module, depending on which type
of control governs the current flow
through the primary windings of the

The coil must turn off
"cleanly”...less than 100
microseconds. If not, the
magnetic field in the primary
collapses too slowly to fully
energize the secondary, and
spark energy will be weak.

(Left) This is the magnified view of the primary coil’s current pattern, which is used to measure exactly how

long it took to turn the current off. Too long of results in a weak spark usually is caused by a failed driver in the
control module in charge. (Right) The thermal imaging camera captures the heat flowing from the condenser with
the compressor engaged and can aid in locating restrictions to refrigerant flow.
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Using an on-car brake lathe is
one way to ensure that the pads
ride true to the rotor surface.

ignition coil. A weak or faulty driver
that does not turn of the circuit cleanly
and quickly causes the magnetic field
to collapse inefficiently, producing a
weaker spark than normal.

You can see this in the current ramp
of the ignition primary coil. Simply use
your scope’s zoom function to blow up
the ramp’s turn off and measure the
time it took for the ramp to start it’s
downward slope to the point it actu-
ally completed it. Anything over 100
microseconds indicates a problem
with the driver.

Brake Comebacks

By Craig Truglia, TST member
Most likely after purchasing new rotors
from your local part store you have
seen a label that states, “No machin-
ing required,” or the rotor is “finished
and balanced.” Do you believe when
you read those labels that it's OK to
just install the rotor and continue on
with the brake job? Only if you want
to do the job again.

Always clean the rotor mounting
surface and perform a rotor run out
test to make sure the installed rotor
passes specifications. If the rotor/
mounting surface is not correct and
run out exceeds the specifications, it
will allow the rotor to pass through the
new brake pads unevenly. This results
in wear on some areas of the rotor as
the inner and outer pads lightly come
into contact with it. Soon, the abnormal
wear begins to result in brake squeal

Visit MotorAge.com

(41'111;§ SCOPE & SCAN

SEARCH THOUSANDS OF RESOURCES
TO HELP YOU WORK SMARTER
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and shortly thereafter your customer
might experience the dreaded “pedal
pulsation of doom.”

One way to make sure that the rotor
runs true to the caliper and pads is to
perform the resurfacing using an on-
car brake lathe. But no matter how
you choose to machine worn rotors,
don't forget to clean the new surface
by using hot soapy water. Wiping the
surface clean with a paper towel or
very clean rag should follow.

You might be wondering why we
did not suggest using brake clean after
machining. Studies have shown that
the aerosol propellant (a refrigerant)
in brake cleaner can cause small metal
particles to freeze to the rotor surface
groves. The frozen metal particles can
cause a hot spot to develop that results
in rotor surface problems along with
unusual brake pad wear. On the other
hand, hot water opens up the rotor’s
surface and makes it easier to brush
those small particles away.

A brake job is not complete with-
out cleaning all the brake hardware
and lubricating the pins and contact
points. To complete a professional
job, make sure to properly bleed the
brake system and then take the car
out to seat the new pads to the fresh-
ly machined and cleaned rotor. The
“30/30/30" rule is the easiest way to
bed in new pads. Make 30 full stops
using moderate pressure from 30 mph,
allowing at least 30 seconds between
each stop to avoid overheating the
friction material. Remember that the
vehicle is a 3,000-pound missile that
has to stop when the driver says so.
Cutting corners to save a few bucks
is no way to perform a brake job, and
it's never a good idea to compromise
quality and safety.

For more on how to perform a profes-
sional brake service and reduce your
comebacks in the process, watch the
Motor Age/TST webinar (sponsored
by Wagner Brakes) in the AutoPro
Workshop or either YouTube channel.

BMW'’s VANOS Tips

By Pierre Respaut,

TST vice president

This 1994 BMW 325i came in with a
complaint of a loud rattling noise from
the engine along with an occasional
power loss. While test driving the
vehicle, I noticed a slight misfire when

HOW2 KNOW HOW | PRO TIPS & TEGHNIQUES

the engine was cold but didn’t hear any
strange noises. Once the engine was
at operating temperature I started to
notice a small rattle that was coming
from the front upper timing chain area.

A corresponding timing retard on
the front bank of cylinders was also
noticed while monitoring the scan
data. After the engine was running
for a while, I stated to hear a loud rat-
tle that developed in the same area.
Now it was becoming obvious that
there was a problem with the VANOS
(BMW's variable valve timing system)
unit. I removed the valve cover to
inspect the area where the noise was
coming from.

There was a big mess along with
gummy deposits from an engine that
was obviously neglected. After clean-
ing away some of the sludge, I noticed
gear scoring on the engagement gear
where it exits the unit. There also was
slight wear on the thrust washers from
the intake cam chain sprocket. I contin-
ued to clean the gummy deposits and
replaced the VANOS unit, thrust wash-
er and related gasket. The engine now
ran quiet with no timing intervention.

The bottom line here is, when
you have a performance complaint
without symptoms, look for a sticky
VANOS. The VANOS assembly is sen-
sitive to lubrication problems. Tell
your customers to make sure they
change their oil regularly and use the
correct oil and filter.

If you are going to take this repair
job on you will need some special tools.
The flywheel will need to be locked at
TDC using a rod that inserts through
the block under the started motor — that
is hidden by the fuel filter. The cams
will need to be locked by a jig tool as
well as the intake cam gear that has
to be turned fully clockwise before the
VANOS unit is inserted. ZZ

G. JERRY TRUGLIA
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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HOW FOREIGN IS
DOMESTIG?

IS THERE REALLY THAT MUCH DIFFERENGE BETWEEN MAKES?

BY ALBIN MOORE | CONTRIBUTING EDITOR

can remember back in the late 1960s, my wife and | were taking a cross-country trip in our
Toyota car. | needed a little service on the car, so | stopped at a small independent shop. | was
told they didn’t work on any of that “import junk.”

Opening the hood of my Toyota
wasn't much different than opening the
hood of my Ford pickup. Both engines
had a distributor with ignition points,
both engines had a carburetor sitting
on top of them, there was a mechanical
fuel pump on the side of each engine
and a manual transmission fastened

2000 FORD F250
Vehicle Year/Make/Model

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

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

6-SPEED MANUAL
Transmission

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

350,000

Mileage

THE ENGINE WILL NOT START
IN COLD WEATHER AND
LACKS POWER

Vehicle complaint

N
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between the engine and differential,
which was mounted in the rear of the
vehicle. Was the problem the animos-
ity of the import vehicle coming to the
shop, since yes, it was different than
the Ford vehicles because it used a
totally different set of tools to turn the
nuts and bolts that held it together?
Maybe the problem with the Toyota
was this was some kind of new kid on
the block and it was just plain different.
Or was it the starting of the technol-
ogy change that was scaring the shop
owner away from bringing my Toyota
into the shop?

Any time I am in a different part of
the country, I like to drive around to
see what the area is like and espe-
cially to check out other auto repair
shops. Many times I see “foreign and
domestic” on the sign along with the
shop name. What does this mean? Is
it saying that the shop is not afraid of
any vehicle coming to the shop no mat-
ter its origin? Does it mean the shop
is properly equipped to work on any
vehicle on the road, no matter if it was
built in North America, Asia or Europe,
or is it just saying, “Bring it in and we’ll
give it a shot?” Twenty years ago I
would take in heavy trucks, cars, light
trucks, tractors and farm machinery,
without ever the thought of being prop-
erly equipped to complete the repair to
the machine. Today, I am a little more
selective on the jobs I take. There are

some jobs that I just don't feel qualified
to attempt. Maybe this was because 20
years ago things were simpler. There
were no computers involved in most of
the things that came to my shop, and
the problems that I fixed were purely
mechanical or electrical in nature.
Whatever the reason was, today I have
no problem turning some jobs away
from the shop, since today I am not
equipped to work on everything.
Quite often I read articles where
shop owners are advised to special-
ize in one or a few different makes of
vehicles. I have known over the years
several different shop owners that
did this and were very successful. I
also remember working with my wife
while organizing training events in
our local area. My wife spent a lot of
time on the phone calling the differ-
ent shops and telling them about the
training. At times I would get a kick
out of the excuses that were used to
not attend the training. The best one
that sticks in my mind was, “We only
work on Ford vehicles in our shop and

scit 1T & )))

Scan this QR Code to watch a
training video on diesel service on
. your smartphone. Or visit

E pr " MotorAge.com/dieselneeds
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www.scanlife.com
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our tech knows every-
thing there is to know
about Ford vehicles.”
The class that was
being offered was
a class on Mazda
fuel systems. I
thought this rather
comical, since this
shop worked on a
lot of Mazda vehi-
cles. Thinking back,
three or four years later
this shop was out of business.
Technology kept marching on and left
this shop behind.

So what does all this have to do with
domestic vehicles? The domestic vehi-
cle of today has components that are
manufactured in many different coun-
tries. Some of the domestic branded
vehicles are not even assembled in
North America. On the flip side, many

Learn how to
perform this simple
test for a leaking
head gasket
on today’s vehicles.
MotorAge.com/
gaskettest

of the import vehicles

have parts that are

made in many differ-
ent countries, but
many of these vehi-
cles are assembled
in factories right
here in the U.S. and
Canada.

Looking back sev-
eral years, I guess my
view of the “domestic
vehicle” has changed. On

the outside the vehicle of today
is truly a global vehicle no matter
where they are built. But on the inside,
things can be a lot different. For most
shops this is where the kink is. With
so many different types of electronic
systems on the different makes of
vehicles, the cost of letting everything
with wheels come through the doors
can be quite daunting.

HOW2 KNOW HOW | PRO TIPS & TEGHNIQUES

No matter the vehicle origin, is it
profitable to stay up-to-date with both
tooling and training to do everything
on all vehicles? If we stick with the
emission related end of the vehicle,
most problems can be taken care of
with global OBDII technology. But
once we step over the line to body con-
trol, anti-lock brakes and airbag work,
we delve into a whole new world of
adventure. Very few of these systems
are common between makes, and
some are not even common between
different models and years of the vehi-
cle. Is it profitable to tool up for com-
plete coverage for these types of jobs?

My shop is remotely located in small
town America, one of those small, out
of the way sleepy towns where farm
tractors are as common on Main Street
as are cars. I have been in business
here for 20 years and have seen many
changes to our industry. Along with
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Labscope test of the glow plugs, battery condition and relative compression. Because this is a hard start cold and the engine
has a misfire, the technician needs to know if the glow plugs are working, the batteries are capable of supplying the needed
power to the starter and if there are any cylinders with low compression. A current probe is hooked to the power wire of the

glow plug relay, another current probe is hooked to a negative battery cable and voltage leads are hooked to the posts on one
battery. When the key was turned on the glow plug current shows over 190 amps, when the starter is turned on, the inrush volt-
age at the battery did not drop below 8.5 volts and the current pulses from each cylinder coming to compression are relatively
the same. This test narrows the problem down to a fuel injector problem.
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This is a 1999 Nissan Quest with 149,000 miles, automatic transmission and
powered with the 3.3 V6 engine. The complaint is engine overheat.

these changes I have had to make
many changes to be able to stay in
business, including in the diagnostic
tooling and training departments. The
world of problem diagnosis fascinates
me, so I have moved my business in
that direction. Electrical and drivabil-
ity problem analysis is what I love to
do. This work brings all kinds of prob-
lems to the shop, some foreign, some
domestic. The last few weeks have
seen Ford (Mazda), Mercury (Nissan),
Pontiac (Toyota) and Chevrolet (Isuzu),
all with problems, all needing some
problem analysis before any more
work can be done.

First the Ford
The first problem vehicle is a 2000 F250
powered with the 7.3 Powerstroke die-
sel engine. The complaint is the engine
will not start in cold weather if the
electric engine heater is not plugged in
and the engine does not have as much
power as it used to have. Looking at
the odometer, I found it had 349,000
miles registered.

When I start on a problem like this,
I first want to know if the batteries are
producing enough power to turn the
engine fast enough, if the glow plugs
working properly and if the fuel injec-
tors capable of injecting fuel into the
combustion chambers. The first test is
to hook up a scan tool, pull any stored

N
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codes that might be present and then
do the Key On Engine Off (KOEO) elec-
trical injector buzz test. This will verify
the electrical integrity of the injectors,
the capability of the injector driver
module to pulse the injectors and by

HOW2 KNOW HOW | PRO TIPS & TEGHNIQUES

listening, the technician can hear the
injectors being operated.

The next test is to verify proper glow
plug operation, relative compression
and proper cranking voltage. By hook-
ing a current probe around the power
feed wire to the glow plug relay, a high
amp current probe around one negative
battery cable and hooking a voltage
probe to one battery, these three things
can be tested with a labscope all at the
same time. With this one simple test, I
will have enough information to either
stop here or move on.

When the key is turned on and the
glow plugs come on, I want to see
180 to 192 amps of current draw to
the glow plugs. When the engine is
cranked, I will look at the minimum
inrush voltage (the lowest voltage
when the starter contacts close). This
inrush voltage should not fall below
8.5 volts (see related article www.
motorage.com/magscope). The rela-
tive compression test will tell me if
the engine has any cylinders with low
compression. The KOEO electrical
buzz test found injectors Nos. 1, 5 and
8 did not buzz. Because there were no
electrical circuit codes stored, this tells
me that three of the fuel injectors have

: o

The engine has an overheating problem and will push coolant from the radiator
to the overflow bottle. Testing the cooling system with the blue block tester fluid
found no air bubbles and the blue fluid did not turn yellow. The rubber glove is
fastened around the radiator filler neck, the engine started and ran. After about 5
minutes with the engine at 2,500 rpm, the glove quickly inflated. | have found this
is one of several great ways to get to the bottom of a combustion leak problem.
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The combustion leak problem is
caused by the failed head gaskets.
One cylinder on each head had the
fire rings broken in the head gaskets.
This engine had been rebuilt three
years ago and still had all of the heat
tabs intact. The heat tabs proved the
engine had not been run hot enough
to boil the coolant. There was no cyl-
inder head warpage, only the fire ring
damage to the head gaskets.

a problem with the hydraulic part of
the injector.

Now to test the glow plugs and bat-
teries. With the labscope hooked to the
glow plug feed wire, one battery nega-
tive cable and battery voltage, the key
is turned to the run position for a few
seconds, then the engine cranked.
The glow plug and battery test proved
out fine. Now I have a good direction
about the low power and hard start
problem, I suspect this engine needs
a set of fuel injectors.

There is one more test that needs to
be done: the cylinder contribution test.
The engine was started and brought
up to operating temperature and the
scan tool was used to perform the
cylinder contribution test. This test
stored a diagnostic trouble code (DTC)
for cylinder 8 contribution. While the
engine was running, there is an audi-
ble misfire from one cylinder.

The results of the testing found
there were no problems with the bat-
teries or the glow plugs. The hard
start problem is caused by the hydrau-
lic portion of the fuel injectors being
stuck and not allowing the injectors
to work. By having the electric engine
heater plugged in, the injectors will
stay warm and the engine will start.
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There is a Ford term for this problem.
This is known as “stiction,” and was
fixed with eight new fuel injectors.

The Nissan Next

The next vehicle is a 1999 Nissan
Quest (this same vehicle could be
badged as a Mercury Villager). The
odometer shows 149,000 miles, the
engine is the 3.3 liter V6 with an
automatic transmission. This vehicle
came to the shop with an overheat-
ing problem. When the vehicle was
driven to the shop, the electric cool-
ing fans were running on high speed
and blowing cold air through the radia-
tor. Removing the radiator cap found
the radiator full of coolant. Reaching
into the passenger compartment, I
could feel the heater blowing warm
air. Checking the coolant temp gauge
found the needle was in the “hot”
position.

“When | start on a problem
like this, | first want to
know if the batteries are
producing enough power
to turn the engine fast
enough, if the glow plugs
working properly and if
the fuel injectors capable
of injecting fuel into the
combustion chambers.”

This tells me that the water pump is
pumping coolant, but it is not circulat-
ing through the radiator. The problem
lies with the stuck thermostat. The
thermostat was removed and tested
and found to be stuck in the closed
position. (I always love it when I am
able to find the problem this easy.)
A new thermostat was fitted to the
engine and an airlift tool was used to
vacuum fill the cooling system. The
engine was started and brought to
operating temperature and then the
cooling system tested for combustion
gasses. This is something that I do on
any engine that has been overheated.

HOW2 KNOW HOW | PRO TIPS & TEGHNIQUES

In this case, I used the blue block tes-
ter fluid with no problems found. Keep
in mind that any test we do is telling
us only the condition of the problem
at the time of testing. The vehicle was
test-driven and the engine stayed cool
during the test drive. During the test
drive, though, the heater quit putting
out hot air. Something is still wrong.
I have fixed one problem, but I don't
think I have fixed the root problem.

Back at the shop with the engine
idling, the coolant temperature was
still climbing to “hot” unless the engine
speed was increased to 2,500 rpm.
Another combustion leakage test was
performed. This time I used one of my
more “high tech” methods: the balloon
test. I fastened a latex glove around the
radiator filler neck and then started the
engine. After running the engine at
2,500 rpm for about five minutes, the
glove began to inflate quickly and fill
with coolant. The engine has a combus-
tion leak into the cooling system that
will only happen once in a while.

The test with the blue block tester
fluid missed the problem, but by using
the rubber glove, trapping everything
in the cooling system and exercising a
little patience, I caught the problem as
it happened. The cylinder heads were
removed from the engine to find dam-
age to the fire rings on some of the
cylinders. During the tear down pro-
cess, I also noticed the cylinder head
bolts were not very tight. Because this
engine is a rebuilt engine with only
30,000 miles, I wonder if the cylinder
heads were installed properly.

Two problem vehicles, one domestic
and one “foreign.” Well, the foreign car
might just as well have been a domes-
tic all things considered. Perhaps we
should reconsider our use of the word
“foreign,” instead using it to describe
cars we are as of yet unfamiliar with.
Time for a little training? 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.
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WAGNER BRAKE ANNOUNCES LOW-COPPER
CERAMIC FRICTION BREAKTHROUGH

s a result of recent environmental legislation, global
vehicle manufacturers are rapidly introducing highly
advanced low-copper ceramic friction formulations to
their next-generation vehicle platforms. This transition
will affect virtually every North American automotive service
business, including yours.
And by choosing Wagner” Brake Products, you can be ready today.

The Case Against Copper

Copper has long been a primary friction modifier within
ceramic formulations. Due to its environmental impact,
however, it must be phased out of OF and replacement brake
pads and shoes. This challenge affects service providers in all
markets due to leading OEMs’ choice to convert to low-copper
technology as quickly as possible on vehicles to be sold in North
America.

As the No. 1 supplier of global friction to OE manufacturers
and the aftermarket, Wagner Brake Products has led the
industry in developing proprietary low-copper ceramic
formulations that meet the new environmental requirements
while delivering across-the-board improvements in NVH
control, performance, fade resistance and dusting. In fact, the
Wagner Brake brand’s new OE21™ low-copper formulations
have redefined ceramic friction science, which means new
opportunity for your business.

Available immediately in Wagner ThermoQuiet® Ceramic™"
brake pads, the Wagner OE21 formulations represent an eco-
friendly, low-copper solution that establishes a new industry
benchmark for brake performance and customer satisfaction. In
short, they’re the right choice for superior customer loyalty...
right now.

Wagner’s Best Formulations Ever

It began as a drive to develop more eco-friendly ceramic
friction formulations. It resulted in the best brake pads ever
produced by Wagner Brake Products.

The goal of Wagner Brake’s global R&D team was to develop
a full portfolio of application-specific low-copper formulations
that would outperform even the best current Wagner ceramic
technologies. To meet this challenge, they developed a
sophisticated tribological “fingerprinting” process to isolate and
analyze the performance of each material within conventional
ceramic friction formulations. Once they mapped the dynamic
characteristics of copper in a full range of operating conditions,
they screened some 1,500 new raw materials to find the ideal
low-copper combinations for a full range of OE and replacement
applications.

Quieter. Better Performance. Reduced Fade.

The company’s proprietary new OE21 formulations feature

a complex matrix of materials that replicate the functions of
copper while improving overall brake pad performance in each
of five key areas: NVH control; stopping power; fade resistance;
wear characteristics; and dusting.

Extensive OE-based testing has shown that the OE21
formulations outperform existing Wagner ceramic materials by
providing 35 percent quieter braking, 15 percent more stopping
power and up to 40 percent better fade performance.

In fact, this low-copper technology has been so successful
that a number of OE manufacturers are replacing conventional
ceramic formulations with the new low-copper materials in
2015 models to be sold throughout North America.

Available Today!
The new Wagner OE21 formulations are available for more
than 95 percent of automotive ceramic applications, so your
business can immediately offer the advantages of OE21
low-copper technology to virtually any customer simply by
installing Wagner ThermoQuiet Ceramic™" brake pads.
Learn more about these exciting new formulations and
Wagner ThermoQuiet Ceramic™" brake pads by contacting
your Wagner Brake Products supplier or visiting
www.WagnerBrake.com.

WAGNER

BRAKE PRODUCTS

A Stop Ahead.”

www.WagnerBrake.com
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TOOLBOX

TOOLS, PARTS AND

RESOURCES FOR EVERY & TECHNOLOGIES TO HELP YOU WORK SMARTER
the latest products v sormomas

ENGINE-PROTECTING

MOTOR OIL

Champion Oil has formulated a SAE 30 grade “Purpose-Built” motor oil specially designed to reduce
the potential of engine failure during hard break-in. The formulation is based on the performance
achievements of Champion current PowerShield Engine Assembly Lube & Oil Booster product. This
technology contains high levels of zincthiophosphates, in combination with Champion’s TVS (Thermal
: wam Viscosity Stabilizer), which extends oil film capacity for proper ring seating, the manufacturer states.
\ SHIELD This product is field tested and suitable for use in all high-performance and racing-type engines, espe-
cially those using flat tappet and/or roller cams operating at high rpms and requiring high-pressure
(stiff) valve springs. Champion SAE 30 PowerShield Break-In Motor Oil part No. 4270 is available in
12-quart case lots, 5-gallon pails or 55-gallon drums.

www.championbrands.com
Champion Brands LLC

w

STORAGE WALL SYSTEM

Lista International Corporation offers the Lista Storage Wall System, a flexible storage sys-
tem that combines modular drawers, shelves and roll-out trays. The Storage Wall System
provides high cubic density storage, can utilize all available ceiling height and is available T
in two different depths. This unique storage solution is ideal for maintaining an organized __ LI ——
and smooth-running parts department in automotive dealerships, the company states. The —_————
Storage Wall System’s unique combination of drawers, shelves and roll-out trays optimizes
storage space by allowing large, medium and small items to be stored together.

www.listaintl.com
Lista International Corporation

w

ALIGNMENT AUDIT SYSTEM

With the new John Bean Alignment Audit System, service technicians or advisors can conduct fast
and easy wheel alignment audits with complete color-coded reports in approximately 60 seconds.
The easy-to-read, customer-focused reports increase shop productivity and ease the sales process,
according to the company. The John Bean system uses live, computerized 3D modeling and high-
resolution cameras, coupled with an extensive database of vehicle information to provide fast and
accurate alignment audits under an array of working conditions. The AC400 Touchless Alignment
Wheel Clamps offer accurate and repeatable results without touching the rim. This lightweight and
durable patented design eliminates the opportunity for wheel damage while offering ease of use and
increased productivity. Because the John Bean Alignment Audit System does not need a lift, service
technicians or advisors can perform alignment audits outside of the alignment bay, leaving the bay
free to conduct other revenue generating services.

www.snaponequipment.com
Snap-on

w

TPMS REPLACEMENT PARTS CATALOG

Continental Commercial Vehicles & Aftermarket has released its new VDO 2013 TPMS Replacement 113
Parts Program catalog. This new catalog has been significantly expanded to include the latest

application validations for the VDO REDI-Sensor Multi-Application TPMS Sensor line, which now

provides coverage for more than 85 percent of all vehicles in North America with just three sensor

SKUs, the manufacturer reports. The overall VDO TPMS Replacement Parts Program also has been

expanded with additional coverage of OE sensors and service kits for a wider range of domestic,

European and Asian vehicles.

www.continental-corporation.com Ve
Continental Corporation

N

86 SEPTEMBER 2013 MotorAge.Com - -



the IatES't prOdUCts & TECHNOLOGIES TO HELP YOU WORK SMARTER & KEEP YOUR SHOP PROFITABLE

LED
RETRACTABLE
WORK LIGHT
CcOoOMBO

The Eastwood Company
has launched a new SMD
LED retractable work light
flashlight combo — two
powerful lights in one.
SMD, otherwise known
as Surface Mount LED,

is the next level of LED
lighting. Unlike traditional
LEDs that are in epoxy
enclosures, SMD LEDs
are mounted directly on
the circuit board. This
provides a powerful light
with a wider viewing
angle, according to the
company. The Eastwood
work light features 30 powerful SMD LEDs that emit more than
200 lumens and are two-times more powerful than the same count
regular LEDs. Featuring a retractable body, the user can control the
amount of light with a simple sliding action.

210 LUMENS! |

30+1
SURFACE-MOUNT LED
RETRACTABLE
'WORKLIGHT COMBO

www.eastwood.com
Eastwood

TRANSMISSION FLUIDS

CRP Automotive offers a wide range of Pentosin OE-quality
transmission fluids to cover a wide range of European vehicles,
including popular makes such as Audi, BMW, Jaguar, Land
Rover, Porsche, Volkswagen and Volvo. The Pentosin transmis-
sion fluid line is formulated on a fully synthetic base oil technol-
ogy and incorporates special anti-wear chemistry and friction
modifiers to deliver safe and stable friction performance in
various types of transmissions — manual, automatic and double
clutch, the manufacturer reports.

www.crpindustries.com
CRP Industries Inc.

\ll\’l DUCTOR® 11

FLAMELESS HEAT SYSTEM

MD-700 Kit Includes:
NEW impact resistant case
3 Basic Work Coils
Instruction Manual
Operates on 110v/10amp

Fast removal of frozen, corroded and bonded
frozen nuts and bolts, steering components,
exhaust manifold bolts, 02 sensors, bearings,
free locking compounds, gears and more!

877-934-9238
www.thelnductor.com/nutz-off
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SILICONE-BASED

BRAKE FLUID

Champion Brands is now offering to pri-
vate label customers DOT 5 and DOT 5.1

in addition to traditional North American
designations of automotive hydraulic brake
fluids, the company states. DOT 5 denotes
a particular mixture of chemicals imparting
specified ranges of boiling point. DOT 5 is a
silicone-based brake fluid, which contains
at least 70 percent by weight of a diorgano
polysiloxane. Unlike polyethylene glycol
based fluids, it is hydrophobic. An advantage over other forms of
brake fluid is that silicone has a more stable viscosity index over a
wider temperature range. Another property is that it does not dam-
age paint. Using DOT 5 in a DOT 3 or DOT 4 system without prop-
er flushing will cause damage to the seals and cause brake failure.
DOT 5-brake fluid is not compatible with anti-lock brake systems.

www.championbrands.com
Champion Brands, LLC

SEALING
COMPONENTS
FOR BRAKES
ContiTech Vibration
Control has expand-
ed its range of seal-
ing components for
brakes. The com-
pany manufactures
micro composite
parts for technologies like compact ABS systems, for example.
Composite microparts are of particular importance in the realm
of active brake management. The trend to light-weight engineer-
ing in the auto industry makes compact systems a necessity, the
company says. In keeping with this development, ABS blocks
are being constructed to be more and more lightweight as well.
Alongside their use in ABS systems, compact seals are also
employed in engine management, electronic control devices and
brake power simulators in electric vehicles.

e —

www.contitech-usa.com
ContiTech

MULTI-MEDIA
INSPECTION
CAMERAS

ACDelco has two new 6V alkaline
battery multi-media inspection
cameras that allow service pro-
fessions to easily identify and
document issues, download the
information to their computer and
allow supervisors or customers to
view the findings. ACDelco says
the ARZ6055 (shown) offers these features: records and plays back
images and audio/video, 4GB SD memory card (included) records up
to 42,800 pictures or two hours of video, USB port for images and
video output and three-inch (320 by 240 pixels) LCD screen.

www.acdelco.com
ACDelco

N
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CONMMERCIAL
JUMP STARTER
Clore Automotive pres-
ents the FMB1224, a
commercial jump starter
with 12- and 24-volt
jump starting capabil-
ity, from SOLAR. This
rugged, powerful unit
provides endless jump
starts for commercial fleets and construction equipment. The
FMB1224 delivers the instant raw power of 1800 CCA in 12-volt
mode and 900 CCA in 24-volt mode. It’s the perfect unit for per-
manent installation on a service vehicle, featuring 16-foot long
cable leads made of 4/0 cable, heavy-duty clamps to penetrate
battery corrosion, an alternator harness for vehicle-powered
recharging and three installed Group 31 batteries, according to
the company. The FMB1224 features an enhanced 3-channel
charging system. The new charging system charges each battery
independently to ensure a complete charge for each battery dur-
ing every charging cycle. In addition, the new charging system
features charge settings for both flooded acid and AGM batteries.

www.cloreautomotive.com
Clore Automotive

SPARK PLUG STARTER SET

The spark plug starter set

is used to start and remove -
spark plugs in deeply

recessed holes. The 9-inch
flexible shaft allows techni-

cians to obtain the desired [ —
angle to accurately install

most spark plugs, without cross threading. 3/8-inch square drive
with strong neodymium magnet to hold the spark plug in the sock-
et during installation and removal. Can also be used as a magnetic
pickup tool with a weight capacity of 1.56 Ibs. The set includes
four spark plug sockets, 9/16-inch, 5/8-inch, 3/4-inch and 13/16-
inch, the manufacturer reports.

www.lislecorp.com
Lisle Corp.

LIQUID TUNE-UP
PACKAGE

The Penray Companies, Inc. has
introduced Penray Plus Liquid
Tune-Up, a package of chemicals
designed to work in harmony to
restore vehicle engines to optimal
performance and efficiency, they
company states. Penray Plus Liquid
Tune-Up is an integrated package containing specially-blended,
made-in-the USA chemicals and designed as a three-step process
to fortify the three key fluids in today’s vehicles the fuel, the lubri-
cating oil and the engine coolant. Optimizing the fuel, lubrication
and cooling systems will help extract the best performance and
efficiency from your engine, while offering protection for vital sys-
tems that will impact service life and resale value.

www.penray.com
Penray
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GYROSCOPIC
SCREWDRIVER

DEWALT introduces its new 8V
MAX Gyroscopic Screwdriver. The
8V MAX Gyroscopic Screwdriver
(DCF680) includes gyroscopic
technology often found in elec-
tronic devices that has now been
integrated into a professional-grade
8V MAX* screwdriver, the company
says. The variable speed control sets the DCF680 gyroscopic
screwdriver apart from traditional stick screwdrivers and makes
applications easy, and the adjustable two-position handle allows
for operation in either in-line or pistol grip. The tool is powered
by an 8V MAX* lithium ion battery that provides the performance
required by end users to complete jobsite applications.

M5 owners can take advan-

tage of the performance

gains and sound quality CORSA is known for while still enjoy-

ing comfortable, drone-free highway cruising, the maker states.
CORSA’s new BMW F10 M5 exhaust system utilizes the company’s
Reflective Sound Cancellation (RSC) technology to deliver a whis-
per-quiet note at cruising speeds, yet retains CORSA'’s bold, crisp
high-performance sound during harder acceleration. This exhaust
system is fashioned out of premium 3-inch diameter stainless

steel pipes and terminates in a dual rear exit consisting of twin,
Pro-Series 4-inch tips. The Pro-Series tips are available in either a
polished (part #14934) or black finish (part No. 14934BLK).

www.dewalt.com/us/core
Dewalt Industrial Tool Co.

BMW EXHAUST
CORSA Performance
Exhausts makes available its
dual exit, axle-back exhaust
system for the 2012-2013
BMW F10 M5. Now BMW F10

www.corsaperformance.com
CORSA Performance

UNIVERSAL

TOW EYE

Steck Manufacturing Co. has
released a tool to enable tech-
nicians to safely load disabled
foreign and some domestic
vehicles on roll back wreck-
ers and frame racks, without
causing damage. |-Bolt is a 2-by-1 2-inch loop connected to a
7-inch long steel shaft with unique gripping teeth that lock into
the threaded holes on the front or rear of the vehicle. Insert the
|-Bolt into the threaded hole, ideally behind the nut or the back of
the hole, engage the gripping teeth by turning the loop clockwise
(while holding the knurled 1 34-inch knob) until the teeth engage
behind the nut or in the threaded hole. I-Bolt is able to fit threaded
holes having diameters of ¥z inch up to 1 % inch. This unique
design provides a universal hook up solution for the 200-pllus
vehicles identified in the Towing and Service Manual from AAA.

www.steckmfg.com
Steck Manufacturing Co.

TORQUEFLITE
TRANSMISSION
Chrysler’s all-new 8-speed
TorqueFlite transmission
features a hydrodynami-
cally cooled, high-efficien-
cy modular design that
reduces weight over the
existing Chrysler 5- and 6-speed automatics while producing more
rear-wheel-torque, the manufacturer reports. Named TorqueFlite,
after the previous “bulletproof” automatics made famous by the
Mopar musclecars of the 1960s and '70s, the new 8-speed auto-
matics were designed to be easily modified to fit all current RWD
and AWD Chrysler applications, be it behind the new Pentastart
V6, the existing 5.7L, 6.4L and the upcoming supercharged 6.2L
Hemis, and the “stump-pulling” Cummins turbo diesel.

www.jiffy-tite.com
Jiffy-Tite

FUNNEL FOR OBSTRUCTED

FUEL SYSTEMS

Rislone has created a series of solutions for vehicle
owners with obstructed fuel systems. Rislone
Gasoline Fuel System Treatment and the company’s
super-concentrated line of fuel additives all come
equipped with capless-compatible packaging. For
users who find themselves in emergency situations
or want to use up old bottles, Rislone introduces
the EZ Nozzle Funnel. When inserted into the fuel
filler neck, the EZ Nozzle Funnel opens any obstruc-
tions, according to the company. It features a wide,
asymmetrical mouth that makes it simple for users to cleanly empty
any bottle or gas can into the fuel tank. The funnel is less than eight
inches long, so it can be easily stored within the vehicle. In addition
to fuel additives, it can be used with engine oil, power steering fluid
and other fluids needed for routine maintenance.

www.barsproducts.com
Bar’s Products

CV JOINT

The RCV Performance Ultimate Series 30
CV joint provides unsurpassed strength and
reliability for high stress off road applica-
tions. The CV joint is used by Championship
winning Pro4 teams, and is race prepped
and ready to go. The joint is ideal for use on
rock crawlers, buggies, sand rails and other
IFS applications. The Ultimate Series 30 CV joint is manufactured
with a size 30 RCV housing and features a bearing cage and inner
race made with 300M alloy steel for high strength, shock resistance
and durability, the company says. An isotropic finishing process is
used on the housing, bearing cage and race for reduced friction.
Plunging versions of the joint are available with up to 28° of articula-
tion. Non-plunging versions with up to 40° of articulation are also
offered. The CV joints are available in 35, 40 and 47 spline counts,
and can also be configured to your requirements. Housings receive
Black Oxide coating as standard, and optional nickel plating is avail-
able for extra corrosion resistance.

www.rcvperformance.com
RCV Performance

N
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GMIB EXPANDS FAN
CLUTCH PRODUCT
OFFERING

As the world’s leading manufacturer
of automotive products, GMB has
expanded its offering to include fan
clutches. Product specs include
reduced fan noise and vibration dur-
ing acceleration or cruising; greater life expectancy and maxi-
mized engine performance/efficiency; and a 10 to 20 percent
reduction in fuel consumption due to minimum air flow required
for cooling. GMB also offers water pumps, universal joints, fuel
pumps and wheel hub assemblies.

GMB

WORLDPAC BRAKES
RESOURCES ROTORS, PADS &
CALIPERS

WORLD BRAKE RESOURCES (WBR) is
a complete braking solution for Asian,
Domestic and European vehicles.
Products include WBR brake rotors with
Run True™ Technology for exceptional
braking performance, WBR Dual-Technology 100 percent cop-
per free metallic brake pads with high heat formulation, WBR
Dual-Technology ceramic brake pads with low noise and low dust
formulation, and WBR Premium and Premium OptiSelect calipers
remanufactured to match exact OE specification. All WBR prod-
ucts offer professional quality with proven performance and are
available exclusively at WORLDPAC. www.wbrautoparts.com

WORLDPAC

GABRIEL'S
READYMOUNT ALMOST
200 SKUS DEEP

Choose Gabriel Premium
ReadyMount for the best selec-
tion of fully loaded struts. With
almost 200 SKUs, 40 of which
are first-to-market, Gabriel’'s
ReadyMount line is one of the
broadest available. And all new
Premium ReadyMount designs are precision engineered to OE
specifications, component- and unit-tested, then fit- and ride-
tested to ensure quality, durability and performance. Check out
the full line at www.Gabriel.com.

Gabriel

HUNTER
ANNOUNCES NEW
GENERATION SWING
AIR JACKS

Hunter’s RX16 lift rack is
now shipping with new gen-
eration 9,000-pound swing
air jacks. The new genera-
tion jacks make vehicle ser-
vice easier and safer with
lower clearance height, a 6-inch wider reach and many other pro-
ductivity improving features. The new jacks also are compatible
with older RX16, L44X and P44X rack models capable of accept-
ing 9,000-pound jacks.

Hunter Engineering

N
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MORE STORAGE

FOR MINI-DUCTOR 1

IN NEW CASE

Using patented Invisible Heat® to quickly
release previously hard to remove parts
that are corroded or bonded in place, the
Mini-Ductor Il can heat a 2-inch nut red
hot in seconds. Plugging into 110V, 15
amps, it is much faster and safer to use than a naked flame, as
the heat is localized on the frozen part. The Mini-Ductor Il can be
used on all undercar areas including body mount bolts, tie rod
ends, control arm ends, ball joints, wishbone bolts, brake lines,
stabilizer bars and more.

Induction Innovations Inc.

DENSO WIPER BLADES
DENSO's First Time Fit Wiper Blade
program offers a wide range of wiper
blades to meet your needs. The pro-
gram offers conventional, beam and
designer styles, allowing a direct
replacement of your original equip-
ment blades. DENSO’s wiper blades
provide quiet, streak-free performance
with its durable design. Quick and easy
installation makes replacing your wiper
blades a snap. Bottom line — DENSO
First Time Fit Wiper Blades deliver the
engineering, quality and performance that makes them the best
choice when it’s time to see clearly.

Denso

INNOVA PRO 31603

The Innova PRO 31603 expert
diagnostic tool allows techni-
cians to quickly retrieve and
view vital information in order to
diagnose OBDII, ABS and SRS
issues so they can complete
more repairs more efficiently.
Shop management software
reports manage vehicle diag-
nostics and RepairSqutions® is
available. For more information,
visit www.pro.innova.com.

Innova

MOVING TARGETS
HAS NEW
PROMOTIONS

Moving Targets offers five
Targeted Neighborhood
Promotions: Moving Targets
New-Resident Direct

Mail Service; Birthday
Connections Neighborhood
Mail Service; Loyal Rewards
Do-It-For-Me Email, Text
Club, and Social Media Marketing Services. Each service is 100
percent turnkey — they do all the work for you! Call 800-926-2451
or visit www.movingtargets.com.

Moving Targets
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MOVERAS
TRANSMISSIONS
Moveras Transmissions avail-
able from Advance Auto Parts
Professional are manufactured
in a world-class facility to
deliver the strong and clean
transmissions customers
need. Moveras builds to OE
standards for virtually every
automatic vehicle on the road. For the latest promotions on
Moveras products, visit AdvanceCommercial.com/seasons or
call your local Advance delivery store.

Advance Auto Parts

NEW TECHNOLOGY SOLUTIONS
NUCAP continues to deliver innovative
technology solutions to the automotive
aftermarket with its NRS mechanical attach-
ment system for brake pad backing plates.
“Research shows that the adhesive (glue)
bonded brake pad backing plate is a leading cause of most pre-
mature braking system noise, vibration and wearout issues, and
an accident waiting to happen,” according to Jayson Keever VP
Global Marketing NUCAP Industries. “Our NRS technology was
developed to help our customers eliminate brake system come-
backs and warranty returns.” Said Keever, “Pads manufactured
with our NRS Mechanical Bond, last up to 30 percent longer, by
avoiding the most common causes of pad failures — like rust jack-
ing, edge lift and friction material delamination. They will not fail.”
Nucap

NEW MIRRORS
FEATURE SIGNAL
LIGHTS

DEPO introduces 335-
5409L/R3EFH1, the
side view mirrors for
Chevrolet Silverado/
GMC Sierra 07-10
with signal lights. With
knowledge and experience in auto lamp industry, DEPO has
redesigned the internal components of the signal light and
applied for a patent. In addition, the appearance of the signal
light on the mirror surface is changed to DEPO logo. Please
see more information on www.maxzone.com.

4

Maxzone

ALL-IN-ONE BRAKE
PAD KITS

Magneti Marelli Offered by
Mopar® all-in-one brake
pad kits come complete
with stainless steel hard-
ware for easier installation
and less vehicle downtime,
while making brakes quiet
and extending their lifetime by reducing premature 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

AUTOMOTIVE PRODUCTS GUIDE

DENSO CABIN AIR FILTERS
The First Time Fit Cabin Air Filter pro-
gram offers the quality engineering and
performance you expect from DENSO.
There are 190 part numbers that cover
more than 117 million vehicles for a full
range of domestic and import applica-
tions. OE specified media types include
Electrostatic and Charcoal. DENSO'’s Electrostatically-charged
particulate filters capture ultra fine particles such as diesel pol-
lutants, soot and pollen. Our charcoal filters feature a multi-layer
filter structure embedded with activated charcoal that removes
odors and captures harmful particles.

Denso

FEDERATED OFFERS
PREMIUM BRAKING
PERFORMANCE FOR
TODAY’S VEHICLES
Federated Auto Parts has devel-
oped 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 perform-
ing 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 ultimate performance.

Federated Auto Parts

THE ULTIMATE
IMPORT WIRE
Intermotor® Import Wire
Sets are unrivaled for qual-
ity, coverage and original
match. No one provides
more extras like factory-
installed separator clips,
anchors, protective loom
and trays to keep wires
sorted properly and safely.
Intermotor wire sets install
with ease for exceptional power, performance and extra-long ser-
vice life. Visit www.Intermotorlmport.com.

Intermotor/SMP

THE ENVIROSHIELD™
CABIN AIR FILTER

A cabin air filter is a purification filter
designed to remove the microscopic
dust, allergens, pollutants and other
particles that can come into the pas-
senger cabin of a vehicle through its
air vents. Besides making a vehicle’s
interior unpleasant and unhealthy, a
dirty, dusty, clogged cabin air filter
can have a negative impact on the
performance of a vehicle’s defroster,
heating and AC systems. Learn more
at NAPAFilters.com.

o FICiHo il

NAPA

-:Ik'- SEARCHAUTOPARTS.COM 91



That describes our new way of handling your inquiries about advertisements and
product releases. You may go to www.motorage.com/readerservice and fill out a
short form and we’ll send your request immediately (electronically) and directly to the
respective manufacturers who have the information you want.

# IT'S QUICK!
v IT'S EASY!
2 IT'S DIRECT !

AD INDEX

You may also check the items you are interested in and fax the sheet to us at
(416) 620-9790 to get more information on the products of interest.
Like we said — quick, easy, direct.

ADVERTISING AND EDITORIAL
PRODUCT INDEX

NAME

ADVERTISER INDEX
ADVANCE AUTO PARTS PROFESSIONAL....
AlURTTEX PRODUCTS..
AUTOENGINUITY ..
AUTOMOTIVE DISTRIBUTION NETWORK.
AUTOMOTIVE MGMT. INSTITUTE ....
AUTOMOTIVE TRAINING INSTITUTE
AUTOZONE INC. ...

DELPHI PRODUCT & SVC.
DENSO PRODUCTS AND SERVICES AM

NUCAP INDUSTRIES........
O’REILLY AUTO PARTS.
PHILLIPS 66 LUBRICANTS ..
TECH SMART/SMP..............
TENNECO AUTOMOTIVE BLDG
TOYOTA MOTOR SALES USA...
TRANSTAR INDUSTRIES INC. ..
VOLKSWAGEN OF AMERICA
WD 40 CO........

WORLDPAC

EDITORIAL PRODUCTS
Champion Brands LLC....
Lista International Corp. .
Snap-on
Continental Corporation ....

I O O O eI

INFO
WWW.MOTORAGE.COM/READERSERVICE

SUBSCRIBER NUMBER FROM LABEL
JOB TITLE

COMPANY NAME

ADDRESS

CITY
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N
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Eastwood
CRP Industries Inc.
Champion Brands LLC.. .
ContiTech..... .88

BIG ASS FANS.. CORSA Performance....... .
CARQUEST CORP Steck Manufacturing Co .89
CHRYSLER GROUP LLC... Jiffy-Tite ........... .89

Bar’s Products ..

EXXON MOBIL.........cooovivnnn
FEDERAL MOGUL CORP..
FEDERATED AUTO PARTS ...... .23
L e ;
. 54 v

HANLEY WOOD.............. 83 BORLDPAC.... " 90
HENNESSY INDUSTRIES.. 5 Gabriel " 90
HOMAK MANUFACTURING... 69 |nova " 90
INDUCTION INNOVATIONS INC. 87 Huntor Eneiein " 90
INGERSOLL RAND CO............ 31 Moving Ta?gets g 90
:NN8%%\&5%%%%8?&8?R%ARE/E{ICOA g? Advance Auto Parts Professional.. .91
INTERMOTOR/SP......... 157 NESO ... -
ﬁlYAB’\/AA(,\)ATSRF'{g AASMCES%%A " 77 Federated Auto Parts .91
MAHLE CLEVITE INC....... 67 :
MAXZONE VEHICLE LIGHTING COR .61
MERCEDES BENZ USA.... CV2
MOVING TARGETS

.73
MUDLICK MAIL .30  ARTICLES.....
NAPA oo Keeping tires in check
NGK SPARK PLUGS (USA) INC. AMI to honor 20th class of grads in 2014

Mitchell 1 names Wisc. young man top student in 2013..
NASTF chooses ATE as site of spring meeting
Building a winning team to better your bottom line...
Best of the blogs, videos and discussions................
Q&A with Matt Curry, Curry’s Auto Service and The Hybrid Shop
Management Feature: Status quo or time to expand? .
Profit Matters: Aiming for quality
Marketing: Keeping employees in the loop 28
Shop Profile: Greeley’s PrOgENY ........vvvreirririiieieieieeieseen s

Drivability: The fourth state ..
Electrical: Parasitic battery drain..
Underhood: DSO 101
Undercar: Diagnosis BMW DMTL/LDP EVAP systems..
Scope & Scan: Trying new ways of looking at old problems
Motor Age Garage: How foreign is domestic?
The Trainer: Reading a wiring diagram.....

FAX NUMBER: (416) 620-37380

STATE/PROVINCE

ZIP/POSTAL CODE

IS THIS YOUR HOME ADDRESS? ] yes []no
PHONE

FAX

E-MAIL




CYLINDER HEADS

New and Remanufactured

MANUFACTURING COMPANY % 5 % !
800.443.7730 « Pittsburgh, PA

Over 200 Part Numbers
L . Available

ks it or :i.
SF Aluminum
WHOLESALE PRICED HEAD GASKET SETS

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 S157.00 gip

2.4 DOHC...ooo $315.00 j‘gl‘é'g \?’;"a’ﬁ\fﬁc “““ ggggg 1.6/1.8/2.0 DOKC........$445.00
S9NG MAGNUN....... S170.00. 7 | 8 OHV VORTEC.... 22000 TOYOTA

5.2/5.9V-8 MAGNUM....$195.00 2.2 CAMRY ..o $340.00
FORD JEEP

ARG 260,00 37 V-6 SOHC.c.corcc $340.00 YW

3:0 V5 0HV $1 95:00 4.0 STRAIGHT 6 LATE ...$315.00 1.8 TURBO DOHC........... $685.00
PTG 317500 47 V-BSOHC........ $315.00 FACTORY

4.6/5.4 SOHC.............. $315.00 DIRECT PRICING

CALL 800-443-7730 TODAY!

PARTS & ACCESSORIES

EXHAUST & INTAKE
MANIFOLDS

49 State direct replacement manifold converter

'STEVENS

Specialty Engine Parts

We also stock
@ Oil Pans
@ Timing Covers
& Harmon

ADVERTISE TODAY!

¥ MARKETPLACE

PARTS & ACCESSORIES

TuKbo’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

-
( ‘, }M/Tllto Staffing.com

PRODUCTS

www.TimsTurbos.com J B LR LIRS

m TimTurbos@aol.com 703-241-7411

TURBOCHARGER REBUILDING
Performance Turbosé

Gas & Diesel
On-Line

8 Coil On Plug Sale h
Part# SMP# NAPA# Application Each 8 pak

DG508 FD503 IC369 4.6L, 5.4L, 6.8L 1997-6  $23.95 19.95

DG511 FD508 1IC617 4.6, 5.4L 6.8L 2005-9 $28.95 24.95

DG512 UF-537 IC558 4.6/54L DOHC97-04 $31.95 27.95

DG515 FD506 1C518 3.9L Ford T-bird (05-02) $24.95 21.95

DG500 FD502 1C386 3.0L Ford 1999-8 $28.95 24.95
Free Shipping on any § pack

Sherco Auto Supply 800-548-6229
Call for Catalog or Order @ http://www.autosupply.ws
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MARKETPLACE

SERVICE REMINDERS

Free Imprint! ¢ Free samples! ¢ No Setup Fees!

Free Shipping if paid by credit card!

NEXT OIL NEXT
CHANGE DUE SERVICE
We Appreciate Your Business
YOUR NAME HERE YOUR NAME HERE
Your To

PN# 1690A

XT OIL CHANGE DUE

PN# 05-2005 PN# 1690C

™ NEXT

Al SERVICE

WE CARE ABOUT
CLEAN AIR

YOUB
Your To

ving the Motor

EMBE| PN# 05-2001 PN# 05-2008

Sen
Ve
M

OIL CHANGE STICKERS /500

Many more products to choose from on our website!

www.PartsQueen.com

REPAIR ORDER PRO Repeating

Affordable desktop estimating &
invoicing for all repair shops. an ad

*Easy to use
sFree trial download* or disc
sFree technical help & upgrades

to new computers H H
sIntegrated reporting & It wi " be

& income management.
+Pay just $240 for unlimited use

No ‘contracts or monthly bills seen and
#\ehicle history, stock jobs &

e remembered!
SWAN RIVER SOFTWARE
sales@shesmylittle.com « 866.584.5556

http://www.shesmylittle.com/*

for Web Exclusives i‘l.l!i Advertising
Opportunities Go tiour Websites
www.searchautoparts.com
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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




TOOLS & EQUIPMENT

ORIGINAL HUB MASTER (e e S Tnder Loa

REAR + FRONT + AWD EUROPEAN VEHICLES™ .

*Some Asian and
Domestic as well!

The original "HUB MASTER" in service since 1979 and demanded
the World over by race car teams, professional technicians,
car clubs and serious automotive enthusiasts. Applicable
to wheel bearing/hub assemblies where power is being
directly applied to that wheel from the engine.
Vehicles that require the HUB MASTER are equipped
with an independent suspension and a Singular Solid
Roller Bearing at that wheel. The HUB MASTER is not
applicable to solid/live axles or trapped bearing/hub assemblies.

wol #: B 90 (Master Kit Shown)
which comes complete w/ blow mold case.

« w "‘:&“0*
THIS EXCLUSIVE DESIGN IS THE ONLY ONE OF ITS KIND FEATURING: 5“*0“1\)
Exclusive self-centering design which tracks arrow-straight under load. W ¢O M
oV

U0 AL

0}
oV
o3 S
waet

g\
ns

Easy R&R of rear wheel drive European vehicles.

Wide application range of front wheel drive vehicles.

Available as vehicle specific sub-kits (non master kit).

Complete and very easy to follow instructions. WWW.SIRTOOLS.COM
Fully open-ended, the HUB MASTER is upgradeable to the ever changing vehicle market.

PORTABLE STRUT MASTER >

RELIABLE + ADJUSTABLE + IMPACT WRENCH' COMPATIBLE!

This Coil Spring Compressor Only Weighs 20Lbs. et
& is Stronger Than Most Work-Station Models! & -
Oliver Sir Concept e C—
Launched 2006 ¢ poriable for "On-The-Car* Use! —
® Impact Wrench Compatiblel® S
STOUT HINGED ARMS! o Fully Adjustoble fo ‘;,.,-!!"""/
Many Coll Styles & Shapes! i
@ Exclusive Coll Safety Locks! - -y
View All Features & @ Completely Reliable! -
Specifications @
www.sirtools.com COIL CONFORMING
NO-SLIP JAWS!
Tool #: ST 9050 ~
Comes Complete With a Custom Blow Mold Storage Case!

EXCLUSIVE COIL
SAFETY LOCK!

cin TAA o
SIR 1VVLS |
1-800-845-4542
ASK YOUR TOOL DEALER!

Optional Bench Vise ' J
Tool #: ST 9050-BV ' ¥
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[THE TRAINER]

READING A WIRING DIAGRAM

LET'S WALK YOU THROUGH A SIMPLE DIAGNOSIS.

BY PETE MEIER

Technical Editor

As we've shared with you over the
years, there are three areas you need
(at a minimum) to be assured of suc-
cess when tackling an electrical diag-
nosis. The first is a solid understanding
of electrical fundamentals. You need to
be comfortable in your knowledge of
what voltage, resistance and current
are and the relationship among them.
We covered those as the main topic
of The Trainer video we posted in May
2013.

The second “must have” is compe-
tence in a variety of electrical testing
techniques, starting with the under-
standing of what your digital multimeter
(DMM) can and can't do. You should
know how to perform a static resistance
test, static voltage test, dynamic current
tests and absolutely be confident in
your ability to perform and understand a
voltage drop test. We've covered these
topics and more in videos and archived
webinars that you'll find in the AutoPro
Workshop and on our YouTube channel.

Third on the list is the ability to read
and understand a wiring schematic
and/or wiring diagram. These are more
than just the electrical road map that
tells you what components are a part
of the circuit you are troubleshooting.
They also are instrumental in helping
you understand how the circuit works
and are vital to organizing your diag-
nostic strategy.

A peek at in-cylinder
pressure tests
MotorAge.com/aug13trainer

N

K

Do cat codes equal
cat failure?
MotorAge.com/jul13trainer

___________ = UNDERHOOD

| FUSE BLOCK

| RIGHT FRONT

| OF ENGNE
COMPARTMENT,

e | ABOVE BATTERY)

1 TURN SIGNAL/

| HAZARD SWITCH
|

4

1 INFLATABLE

| RESTRAINT

| STEERING
WHEEL MODULE

coiL

=z

=z

~Lradr/o
[ .

e

HORN
SWITCH

156575

HORN |
RELAY

contrq‘;al

HORN
140 RIGHT
JAMP)

MotorAge.com/sep13trainer

In this edition of The Trainer, we'll
focus on the third. We'll show you how
to identify the circuit elements (source,
load, control(s), circuit protection and
path) and, based on that information,
how to decide on what type of tests
you'll need to perform. Then we'll walk
you through a simple circuit diagno-
sis and show you how to put all this
“theory” to use.

Past episodes of The Trainer are
available in our Workshop, www.work
shop.search-autoparts.com. For the
last several years, we have put together
these how-to videos to help technicians
of all levels better their service skills.
Check out the past videos on diagnos-
tics, drivability, undercar service, elec-
trical problems, tires and more.

Let’s say hello
to Mr. DSO

MotorAge.com/junel3trainer

And if you have a topic you'd like us
to cover to help training in your shop,
just let us know. We're always open to
readers’ suggestions. IZ

scit 11 B )))
ric

i
O
Scan this QR Code to watch this

video on your smartphone. Or visit
MotorAge.com/sep13trainer

GET A FREE SCAN TOOL APP AT:
WWW.SCANLIFE.COM

\WATCH THE HOW2 VIDEO NOW

Electrical need-to-
know foundations

MotorAge.com/may13trainer



Tony Stewart will be the first to tell you he couldn’t do it without his pit crew. NASCAR®
is a team sport, and Mobil 1" is a crucial player. Like over half of all NASCAR drivers,
Tony Stewart chooses Mobil 1 technology to help him win races. Who's on your team?
See more at facebook.com/mobil1

o bl I “ Official Motor Oil of

MANY CHAMPIONS. ONE OIL. II‘Y /
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