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windows can suffer.

SALES STAFF

Midwest/Western/Northern California

Chuck Steinke, Regional Sales Manager

Tel: (630) 369-0752

Fax: (630) 369-3755

csteinke@advanstar.com

Eastern/Southern States

Paul A. Ropski, Regional Sales Manager

Tel: (312) 566-9885

Fax: (312) 566-9884

propski@advanstar.com

Ohio/Michigan/Southern California

Lisa Mend, Regional Sales Manager

Tel: (773) 866-1514

Fax: (773) 866-1314

lmend@advanstar.com

U.K., Denmark, Norway, 

Sweden, Finland

Alastair Swift, ASA Media

4 Jersey Lane

St. Albans, Herts AL4 9AB   UK

Tel: +44 (0) 1727-765542

Fax: +44 (0) 1727-752408

alastair@asa-media.com

Germany, Austria, 

Switzerland, Netherlands

Friedrich K. Anacker, 

IMP InterMedia Partners GmbH

In der Fleute 46

D-42389 Wuppertal, Germany

Tel: 011 49 202 27169 0

Fax: 011 49 202 27169 20

fanacker@intermediapartners.de

Inside Sales/Classifi ed Sales/Recruitment

Keith Havemann, Sales Representative 

Tel: (310) 857-7634

Fax: (310) 943-1465

khavemann@advanstar.com

List Rental Sales

Carissa Simmerman

csimmerman@advanstar.com

(440) 891-2655

Permissions/International Licensing

Maureen Cannon

(440) 891-2742

Reprint Services

877-652-5295 ext. 121/ bkolb@wrightsmedia.com

Outside US, UK, direct dial:  281-419-5725. Ext. 121

Chief Executive Offi cer

Joe Loggia

Chief Executive Offi cer Fashion Group, 

Executive Vice-President

Tom Florio

Executive Vice-President, Chief Administrative 

Offi cer & Chief Financial Offi cer

Tom Ehardt

Executive Vice-President

Georgiann DeCenzo

Executive Vice-President

Chris DeMoulin

Executive Vice-President

Ron Wall

Executive Vice-President, Business Systems

Rebecca Evangelou

Executive Vice-President, Human Resources

Julie Molleston

Sr Vice-President

Tracy Harris

Vice-President, Media Operations

Francis Heid

Vice-President, Legal

Michael Bernstein

Vice-President, Electronic Information 

Technology

J Vaughn

BY MARK DEKOSTER | CONTRIBUTING EDITOR

32
 Using the wrong fl uid can lead to drivability 
problems, accelerated wear on vital engine 
components and even catastrophic failure.

UNDERHOOD

THE IMPORTANCE OF 

FLUID CHOICE

POWERTRAIN PRO COLUMN

KOREA VS. JAPAN
BY WAYNE COLONNA | 
POWERTRAIN PRO PUBLISHER

24
 There is some history that 
runs between the two 
countries, even more so when 
you compare transmissions.

Talk shop (and tech) in the AutoPro Workshop!

Join FREE TODAY at Workshop.Search-AutoParts.com to discuss:

➽ The 40/20/20 rule ➽ Basics of employee management

➽ An alternative to HFO1234yf ➽ Help with scan tools

ATSG TECHNICAL TRAINING

STUCK GOING FORWARD
BY WAYNE COLONNA |
POWERTRAIN PRO PUBLISHER

36 When a transmission won’t shift properly, 
it makes trying to fi x a problem even more 

diffi cult.



©2013 WD-40 Company

CHIP FOOSE IS THE AUTHORITY IN HOT 

ROD DESIGN AND BUILDING. And when 

he needs to cut through rust fast, he 

trusts WD-40® Specialist® Rust Release 

Penetrant. It works 50% faster than the 

leading competitor. Plus, it’s specifically 

formulated with a protective barrier that 

keeps rust from returning.

Visit us at www.WD40Specialist.com/fast



6  NOVEMBER 2013  MotorAge.Com  

OPERAT IONS

TRENDING

PRODUCTS

Motor Age (Print ISSN: 1520-9385, 

D igi ta l ISSN: 1558-2892) is 

published monthly, by Advanstar 

Communications Inc., 131 W. 1st 

Street, Duluth, MN 55802-2065. 

Periodicals postage paid at Duluth, 

MN 55806 and additional mailing 

of f ices. POSTMASTER: Send 

address changes to Motor Age, P.O. 

Box 6019, Duluth, MN 55806-6019. 

Please address subscription mail to 

Motor Age, 131 W. 1st Street, 

Duluth, MN 55802-2065. Canadian 

G.T.S. number: R-124213133RT001. 

Publicat ions Mail Agreement 

N umber  4 0 612 6 0 8 .  R e t u r n 

Undeliverable Canadian Addresses 

to: IMEX Global Solutions PO Box 

25542 London, ON N6C 6B2 

CANADA One-year rates for non-

qualifi ed subscriptions: U.S. $70.00; 

C a n a d a / M e x i c o  $ 1 0 6 . 0 0 ; 

International surface $106.00. For 

information please call (866) 529-

2922 (Domestic inquiries); (218) 

740-6395 (Canadian/Foreign). 

Printed in the U.S.A.

© 2 0 1 3  A d v a n s t a r 

Communications Inc. All rights 

r e s e r v e d .  N o  p a r t  o f  t h i s 

publication may be reproduced or 

transmitted in any form or by any 

means, electronic or mechanical 

including by photocopy, recording, 

or information storage and retrieval 

without permission in writing from 

the publisher. Authorization to 

photocopy items for internal /

educational or personal use, or the 

internal/educational or personal use 

of specific clients is granted by 

Advanstar Communications Inc. for 

libraries and other users registered 

with the Copyright Clearance 

Center, 222 Rosewood Dr. Danvers, 

MA 01923, 978-750-8400 fax 

978-646-8700 or visit http://www.

copyright.com online. For uses 

beyond those listed above, please 

direct your writ ten request to 

Permission Dept. fax 440-756-

52 5 5 o r  ema i l :  mcannon@

advanstar.com.

Advanstar Communications Inc. 

provides certain customer contact 

data (such as customers’ names, 

addresses, phone numbers, and 

e-mail addresses) to third parties 

who wish to promote relevant 

products, services, and other 

oppor tunit ies that may be of 

interest to you. If you do not want 

Advanstar Communications Inc. to 

make your contact information 

available to third par t ies for 

marketing purposes, simply call 

toll-free 866-529-2922 between 

the hours of 7:30 a.m. and 5 p.m. 

CST and a customer service 

representative will assist you in 

r e m o v i n g  y o u r  n a m e f r o m 

Advanstar’s lists. Outside the U.S., 

please phone 218-740-6477.

Motor Age does not verify any 

c la ims or o ther in fo rmat ion 

a p p e a r i n g  i n  a n y  o f  t h e 

advertisements contained in the 

publicat ion, and cannot take 

responsibility for any losses or other 

damages incurred by readers in 

reliance of such content.

While every precaution is taken to 

ensure the accuracy of the ad index, 

i t s  c o r r e c t n e s s  c a n n o t  b e 

guaranteed, and the publisher 

waives all responsibility for errors 

and omissions

AD DEADLINES:

 Insertion orders–1st of month 

preceding issue date.

Ad materials–5th of month 

preceding issue date.

To subscribe, call toll-free 888-

527-7008. Outside the U.S. call 

218-740-6477.

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

READING LABEL LESSONS
BY TSCHANEN BRANDYBERRY | MANAGING EDITOR

8 
Kevin McCartney opened the ASRW 2013 
Mechanical Forum with a look at the 

importance of reading today’s motor oil 
labels and how to do it better.

ADVANCE TO BUY GENERAL 
PARTS INTERNATIONAL

8 
Advance Auto Parts and GPI have 
entered into an agreement for Advance to 

buy the distributor for $2 billion.

AUTOSHOP SOLUTIONS 

LAUNCHES AUTOSHOP MAIL

10 
The latest marketing tool from Autoshop 
Solutions incorporates direct mail and 

an online campaign.

NAPA CENTER EARNS 5-STAR 

SCORE IN GOING GREEN

10 
I-70 Auto Service has achieved a 5-star 
rating in the Green Garage Challenge 

Program. 
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The resources employees would have 
access to outweigh your fears about 

losing their focus.
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BY CHRIS “CHUBBY” FREDERICK | CONTRIBUTOR
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There are many ways you could cook that 
potato. Decide what you want fi rst, then 

make your plan — just like in the shop.

SHOP PROFILE

ACTING AS THE NEGOTIATOR

BY ROBERT BRAVENDER | CONTRIBUTOR

20 
By being forced into the role of 
bookkeeper, this owner’s eyes opened 

wider than he ever imagined.
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ASRW

Reading label lessons

Walking through how to read today’s oil labels and 

decipher what chemicals truly are best for your cus-

tomers’ engines, Kevin McCartney says almost is like 

going through the five stages of grief. 

You’ll start with denial and by the end, be bargaining 

to just find out what oil to use, he jokingly told ASRW 

2013 attendees during the event’s opening session and 

Mechanical Forum. In condensing his four-plus hour 

class into one hour, McCartney, owner of Automotive 

Support Services, started off “The Hidden Liability and 

Opportunities in Fluids and Lubricants” with a case study 

of a low-mileage Nissan transmission with a known good 

service record that was serviced for a regular customer. 

You have to become good at reading product sheets 

and labels, McCartney explains. ILSAC does not define 

its standard as a single engine requirement; it’s an 

umbrella. Therefore, you have to learn to interpret what 

the product sheet and labels are saying.  

For example, a brand will say, there are 32 areas and 

we’ll call the ones we passed engine protections of the 

standard and the ones we failed, we’ll call something 

else, he adds. But is it really approved? An example label 

McCartney shared claims only to meet the engine pro-

tection requirements of ILSAC. The same claim often 

was made about GM 4718M. Such products typically fail 

viscosity, fuel efficiency or SAPS limits that compromise 

oil life, deposits, cooling and even engine protection. 

— Tschanen Brandyberry, managing editor

THERE’S MORE 
ONLINE:

FEDERATED TOYS FOR TOTS 
CAMPAIGN IN FULL SWING

Several Federated members have 
begun collecting toys and hosting 
events for Toys for Tots.

»» MOTORAGE.COM/FEDERATEDTOYS

NORTHWOOD AUTO SHOW 
CRUISES THROUGH 50 YEARS

The three-day event provided an 
opportunity for 60,000 visitors to 
see 500-plus product offerings.

»» MOTORAGE.COM/AUTOSHOW

FEDERAL-MOGUL, WAGNER 
LEAD SHIFT IN BRAKING

More than 1 million new 2014 
vehicles will be equipped with 
Eco-Friction™ pads.

»» MOTORAGE.COM/BRAKESHIFT

TIMKEN TO CREATE TWO 
STAND-ALONE COMPANIES

The company is pursuing a 
separation of its steel and bearings 
and power transmission businesses.

»» AFTERMARKETBUSINESS.COM/TIMKEN2

GM ROLLS OUT NEW 
PARTS INITIATIVE

The initiative will increase 
inventories of select parts at 
dealer service departments.

»» AFTERMARKETBUSINESS.COM/GMPARTS

THE RISKS OF 
RECONDITIONED WHEELS

Risks of failure and potential for 
serious property damage, injury 
and even death are real and 
signifi cant for repairers.

»» ABRN.COM/RECONDITIONEDWHEELS

CAPA TOPS 60 MILLION 
CERTIFIED PARTS

The Certifi ed Automotive Parts 
Association has certifi ed nearly 
62 million parts as of September.

»» ABRN.COM/CAPA60MILLION

BREAKING NEWS

ACQUISITIONS

ADVANCE TO 

BUY GENERAL 

PARTS

Advance Auto Parts has 

entered into a definitive 

agreement to acquire 

General Parts International 

Inc., (GPII), a privately held 

distributor and supplier of 

OE and aftermarket replace-

ment products for com-

mercial markets operating 

under the CARQUEST and 

WORLDPAC brands, in an 

all-cash transaction with an 

enterprise value of $2.04 bil-

lion. The boards of directors 

for both companies have 

approved the transaction, 

which is expected to close 

in late 2013 or early 2014.

The deal will create the 

largest automotive after-

market parts provider in 

North America, with annual 

sales of more than $9.2 bil-

lion and more than 70,000 

employees. The combined 

financial profile allows for 

an all-cash transaction and 

supports Advance’s com-

INDUSTRY NEWS [Advance] CONTINUES / PAGE 10
Discussion is on-going in 

MotorAge.com forums

Photo: Tschanen Brandyberry

Kevin McCartney leads the ASRW 2013 Mechanical 

Forum with a lesson on reading motor oil labels.
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TRENDING Ô INDUSTRY NEWS

mitment to maintain its investment 

grade rating. Advance notes the acqui-

sition will accelerate its growth strategy 

and enhance shareholder value.

Darren Jackson, CEO of Advance 

Auto Parts, said O. Temple Sloan III, 

president of General Parts International, 

will continue as president of GPII, 

reporting to Jackson and is expected to 

join the Advance Auto Parts Board of 

Directors. The combined company will 

be headquartered in Roanoke, Va., and 

will maintain a presence in Raleigh, N.C.

“This transformational transac-

tion provides a compelling strategic 

opportunity for Advance to expand our 

geographic presence and commercial 

capabilities to better serve customers,” 

Jackson says. “The addition of 1,246 

company operated stores and 1,418 

independently owned CARQUEST 

locations provides us with an imme-

diate platform and scale across North 

America, full market coverage and the 

opportunity to position ourselves as 

the market leader in the commercial 

business. We believe the combination 

of the two companies is a great fit and 

the synergy of GPII’s assets with our 

capabilities will allow us to capitalize 

on market opportunities that will create 

value for our shareholders and provide 

even better service to our customers.”

Sloan adds, “We are excited to bring 

together two highly complementary 

automotive aftermarket companies. 

The combination with Advance Auto 

Parts is the next logical step in our com-

pany’s evolution. Advance’s retail pres-

ence, strong capability infrastructure 

and acquisition integration experience 

combined with GPII’s leadership in the 

commercial, independent and import 

segments creates a powerful platform 

to drive profitable growth.”

AUTOSHOP SOLUTIONS 
LAUNCHES ITS NEW 
AUTOSHOP MAIL
Autoshop Solutions Inc. announced the launch of its latest 

marketing tool for the automotive industry: Autoshop Mail. 

Autoshop Mail takes direct mail to the next level by combin-

ing postcard mailings with an online marketing campaign, 

creating an easy user experience for the customer, and driv-

ing more traffic for the shop owner, the company reports.

The Autoshop Mail direct mail program sends out post-

cards, equipped with phone tracking numbers for accurate 

ROI measuring. It then takes direct mail marketing a step 

further by integrating it with an online marketing campaign. 

Customers and new leads who receive the postcards are 

directed to a mobile-compatible landing page on the shop’s 

website for more information. Then, utilizing the Google 

Display Network, ads matching the shops direct mail post-

card and branding will follow the new lead around the inter-

net, helping the auto shop business stay top-of-mind and 

easily accessible for further engagement.

“This is going to revolutionize direct mail for automo-

tive shops around the country,” Danny Sanchez, CEO of 

Autoshop Solutions, explained. “Autoshop Mail is not just 

postcards with a tracking number, it’s an entire marketing 

program that is trackable from start to finish.”

The Autoshop Mail program is designed to be convenient 

and effective for both the auto shop owner, and the potential 

new customer.

“Rolling out this integrated program to our customers 

is truly exciting,” Margaret Klemmer, VP Operations of 

Autoshop Solutions, said. “We take the branding and design 

from our client’s website and create a postcard, landing page 

and set of display ads that all match with the same branding, 

marketing message and offer.”

Autoshop Mail is the newest addition to the suite of mar-

keting tools offered by Autoshop Solutions. For more infor-

mation on Autoshop Mail, visit www.autoshopsolutions.

com/mail.

NAPA center earns 
5-star score

I-70 Auto Service has achieved 

a 5-star rating under the Green 

Garage Challenge program. I-70, 

through NAPA’s new GreenCareSM

Certification program, has commit-

ted to fight climate change that will 

enhance the company’s value and help 

preserve the environment for future 

generations. 

“I-70 Auto Service is pleased to join 

the fight against climate change,” said 

Joe Sevart, owner. “Through the official 

EPA climate rating program, we can 

demonstrate our commitment to the 

environment and measure our efforts 

to reduce the risks of global warming.” 

He notes in the past year, “we have 

saved more than 4,000 pounds of 

Greenhouse Gas emissions by reducing 

our energy usage and material consump-

tion while increasing our service efficien-

cy by more than 30 percent per hour.” 

“The new NAPA AutoCare GreenCare 

program allows us to offer industry lead-

ing solutions and green sustainability 

support to our AutoCare centers in one 

package. In turn, our members can feel 

secure that they have credible evidence 

of an environmentally sound operation to 

help their business be more profitable,” 

said Bret Robyck, vice president NAPA 

AutoCare. “We’re making it easier for 

NAPA AutoCare Centers to become 

Green Certified and promote their Green 

initiatives in the marketplace.” 

“This transformational 
transaction provides a 
compelling strategic 
opportunity for Advance 
to expand our geographic 
presence and commercial 
capabilities to better serve 
customers,”  

— Darren Jackson, Advance CEO

[Advance] 
CONTINUED FROM PAGE 8



A POWER PLANT FOR YOUR CAR
These days, car batteries need more than starting power, and the NAPA Legend Premium AGM 

takes power to a whole new level. Whether it’s taking charge of power-hungry electronics, 

stop-and-go traffi  c, or brutal weather, the NAPA Legend Premium AGM gives you twice the 

endurance of conventional designs. So insist on the battery with the power of KNOW HOW. 

Visit your local NAPA AUTO PARTS Store today.
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SPONSORED BY

?
QUESTION 
OF THE 
MONTH

BY KEVIN S. MCCARTNEY | WORKSHOP MEMBER

E
arly this year the California 

Bureau of Automotive Repair 

(CA-BAR) announced a new 

“Wallet Flushing” program. The pro-

gram focuses on the inappropriate 

promotion of products and services 

to consumers. The primary target is 

the misrepresentation of flushes and 

supplements. CA-BAR emphasizes 

that they don’t care what products 

and services a shop sells as long as 

the shop represents those products 

and services honestly.

In the past, I’ve spoken out loudly 

against CA-BAR actions and poli-

cies. But I can find no fault in forcing 

shops to be honest about the prod-

ucts and services they recommend 

and sell. CA-BAR is charged with 

monitoring and enforcing honesty 

and communication in the automotive 

repair industry. Effective enforcement 

of that goal is good for honest shops. 

So, why do you think shop owners, 

industry associations and chemical 

suppliers are fighting to stop this 

program?

This is not just a California issue. 

Virtually every state has an agency 

charged with enforcement of fair and 

honest business practices. Most have 

separate agencies or divisions for 

You might be fl ushing 
more than just fl uids

Motor oil invoicing and you; what you need to know and consider.

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

5SURVEY: Technician A says that the 
pH level of the coolant in the customer’s 
radiator is a good indication of the 
condition of the coolant inhibitor package. 
Technician B says a DVOM (digital 
voltmeter) can be used to accurately test 
coolant condition. Who is correct?

A. Tech A
B. Tech B
C. Both A and B
D. Neither A nor B

Go to MotorAge.com/nov13survey to 
answer this question and register for 
our monthly giveaway from our sponsor, 
Federated Auto Parts.

BECOME A BLOGGER
MotorAge.com/BestBlogs.com

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

Junius/Alabama

Cheap parts = our enemy

I was backing my 1995 Taurus out of the 
driveway one Saturday morning several 
years ago, when a loud thump sounded 
from under the hood accompanied by a 
gaggle of illuminated warning indicators 
and an immediate loss of power steering 
assist. A peek under the hood revealed 
a broken belt tensioner, but the car had 
180,000 miles on the clock, so it didn’t owe 
me anything.  

Around the corner at the local mass-fran-
chise parts house, I paid $80 for a replace-
ment belt tensioner. It was a brand I recog-
nized and looked OK, but the price was, I 
thought, a bit high. I paid the extra money 
because I needed the car that weekend. 
A few thousand miles later, the tensioner 
failed in such a way that the pulley was 
out of line with the other belt wheels and 

the 3.0L started tossing its serpentine belt 
every few days. I threw the $80 aftermarket 
tensioner in the trash and paid $55 for an 
OEM replacement at the Ford dealership. 
This experience hasn’t been unique — I’ve 
seen it many times before. 

On more than a few occasions, when I’ve 
replaced a thermostat that was opening too 
cold, the replacement part opened even 
colder, and on today’s emission-friendly 
engines, 210 degrees is a good tempera-
ture, but 170 degrees isn’t. Not only does 
a perpetually cool engine prevent the emis-
sions system from doing its job correctly, it 
promotes engine wear. Water is created in 
the combustion chamber, and as some of 
that vapor blows by the rings on a cooler-
running engine, it tends to combine with 
sulphur in the lube oil to form sulfuric acid, 
which isn’t good for the innards of any 
powerplant. In those cases where the fi rst 
new thermostat didn’t warm things up, I’d 

fi nally get a good 
one after a couple 
of tries. It’s more than 
just annoying if the ther-
mostat replacement is a 
tough job.

AAGEditor/Ohio

The do’s of hand hygiene

GOJO Industries, Inc. share tips for effective 
skin car protocols that you can implement in 
your shop and in daily life. Common sense 
though they may be, it is helpful to remem-
ber these important dos and don’ts!

Condition skin often. Before and after work 
and after each washing. Wash hands regu-
larly. Wash with the right kind of cleaner. Use 
the mildest yet effective cleaner to remove 
soils. Keep tools clean to help keep hands 
clean. Wear PPE, including gloves, when-
ever possible.
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automotive businesses. They must 

respond to consumer complaints and 

consumers are increasingly aware 

of Wallet Flushing. The number of 

websites and blogs discussing Wallet 

Flushing has increased dramatically 

during the past six months. And, 

many of those websites, blogs and 

posts belong to the most respectable 

shop owners and technicians in the 

industry. Read more at MotorAge.

com/walletflushing. 

garym:
How many shops charge 
at least $150 and up 
depending on the type of 
repair? I’ll bet not many, 
less  than ½ of 1 percent. 
Until this industry changes 
and charges a fair price to 
compensate the qualifi ed 
techs properly then this 
drama will continue.

eallenboggs:
I take training all the time 
(TST-G Truglia/Automotive 
Training Group/Carquest 
Technical Institute/BWD/
SMP through O’Reilly Auto 

Parts). What I see is the 
people in the classes have 
gray hair like me for the 
most part and are near 
retirement. Where are the 
guys who are going to take 
our place?  

1Commett:
The simple nice things that 
people will do, often have 
had the most profound ef-
fects on me as well.   

mulhernsauto:
What a great idea for 
independent shop owners, 
to band together and form 
a mutual support group. I 

don’t see much availability 
in the automotive repair 
industry for such oppor-
tunities to a shop owner. I 
know that there are several 
private companies who 
offer management specifi c 
training and support, but 
their master plan seems to 
conform everyone into their 
exact mold. 

David Ballard via Facebook:
I was lucky enough to take 
classes in automotive, 
drafting, and agriculture. 
It was these classes that 
paved my path to where I 
am today.

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.

Looking for good techs

NASTF Executive Director Skip Potter 
explains how NASTF provides very real 
benefi ts to the automotive service pro. 

MotorAge.com/goodtechs

Twenty Group success

Stu Zurcher, president of the Strategic 
Alliance Group, talks of the concept for a 
Twenty Group for tire dealers.  

MotorAge.com/20success

Why Delphi?

Delphi probably is best known for its fuel 
management program. But why should 
you choose Delphi? 

MotorAge.com/whydelphi

C.A.N. Conference 

highlights 

SEARCH OUR ARCHIVES OF OVER 
800 ONLINE VIDEOS

MotorAge.com/

canhighlights

Breaking down marketing
Tim Ross, president of Mudlick Mail, talk-
ed with Motor Age about current marketing 
trends. If you’re a shop looking into adjusting or 
bettering your marketing plan, check out what 
Tim has to say. He also addresses how you can 
make sure a marketing plan isn’t just a fad and 
ways to get your whole staff involved.

What you’re doing right
A short video clip from the “How to Increase 
Your Profi ts” seminar with Mike Lee talking 
about what auto shop owners are doing right 
in their shops.

NAPA at C.A.N.
Just one of several videos Technical Editor 
Pete Meier shot while he attended the recent 
C.A.N. Conference, hosted by ASA-Illinois.

NOV. 5-7
AAPEX/SEMA
Las Vegas.

JAN. 15-18
MACS Worldwide 
2014 Training Event
New Orleans

MARCH 3-9
VISION HiTech Training and Expo
Kansas City, Mo.

MARCH 21-23
ASA-Northwest Automotive 
Training Expo
The NASTF spring meeting also will take place 
at the same time in SeaTac, Wash.

NOVEMBER 2013
Electrical Testing Techniques
Produced in cooperation with TST.

DECEMBER 2013
General Transmission 
Diagnostic Tips
Produced in cooperation with ATSG.

FROM THE ARCHIVES
Cooling System Service & Testing
Produced in cooperation with TST.

FROM THE ARCHIVES
The Pros and Cons of 
Rebuilding Continuously Variable 
Transmissions
Produced in cooperation with ATSG.

DECEMBER 5TH 2013 
@ 8:00 PM

Transmission 
Diagnostic Tips
While some fi xes are transmission-specifi c, 
some diagnostic tips can help anywhere. 
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of sight, out of mind?
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Learn about the Ford 
Atlas Concept.
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Ô DRIVABILITY
COMMUNITY

Ô Q&A

E
ric Peterson, Ford’s F-150 

Marketing Manager, hangs out 

with Motor Age technical editor 

Pete Meier to talk about the Ford 

Atlas Concept. This million dol-

lar platform hosts a variety of new 

technology, from improved aerodynam-

ics to ease of use features like dynamic 

hitch alignment.

MA: This is the “birthplace” of 

ideas where you decide what to 

bring to market. Tell me about the 

history of the Ford F-Series.

EP: The history is 65 years of building 

trucks and knowing what customers 

want out of pickup trucks. Because 

of that heritage, we have a team that 

really knows what customers want 

and need out of a pickup truck. The 

thing about a pickup truck is you pick 

it because you need to do some type 

of work, whether it’s towing your boat 

back and forth to the lake, you have a 

landscaping company or you’re doing 

construction. … It’s also have more 

trucks on the road with 250,000 miles 

on them and leveraging that. That’s 

how you get into sales leadership of 

36 years. It’s a continual evolution of 

listening to the customer and finding 

out what they need and what they 

want and being able to deliver that.

MA: How does the Atlas utilize 

other technologies available?

EP: There’s a lot of technology that’s 

already in place, so if you’re design-

ing a next-generation truck you really 

should leverage that technology wher-

ever you can. So active grill shudders 

make a ton of sense. When you’re at 

highway speeds, they close up. One 

of the biggest negative factors in fuel 

economy is drag, is poor aerodynam-

ics. So active grill shudders in the front 

make a ton of sense, but some other 

things as well make a lot of sense, like 

an air dam that lowers at highway 

speeds so when you’re going slow, 

it’s up. … It’s a nod that every bit of 

the truck is important to fuel economy. 

Every bit is important to styling, so 

you have to make it work in harmo-

ny, and that’s what the Atlas does in 

smart technology meets great design.

MA: The EcoBoost engine has 

received rave reviews, but now 

we’re touting the next generation.

EP: The thing with EcoBoost, and 

it is next generation in and of itself, 

when we brought EcoBoost into the 

lineup for the 2011 model year, there 

was a little bit of hand-wringing in 

the industry. We were very confident 

with what we were doing. But for a 

long time, there was no replacement 

for displacement. Through looking 

at things differently and leveraging 

diesel technology, basically turbo-

charging, we were able to bring 

class-leading torque, class-leading 

towing for an engine that still was a 

V6 that got you 22 mpg on the high-

way. People hadn’t seen something 

like that before. The question would 

be does it stand up, does it work and 

we really tried to answer that before 

we launched it. Customers were con-

fident in it. 

The thinking with the concept is 

while you can’t really open the hood 

to take a look at it even if we had it 

live and in person here, we’re going 

to continue to evolve EcoBoost and 

the thinking is that in the future we 

could make it smarter, make it tough-

er, make it more durable. 

THERE IS A LOT OF WORK THAT GOES INTO A 
CONCEPT VEHICLE BEFORE YOU EVER CAN 
LOOK UNDER THE HOOD.

BY PETE MEIER  |  TECHNICAL EDITOR

ERIC 
PETERSON
F-150 MARKETING MANAGER, 
FORD MOTOR CO.

Photos: Pete Meier

Scan this QR Code to 
watch the entire interview 
on your smartphone. Or 
visit MotorAge.com/atlas

GET A FREE SCAN TOOL 
APP AT:
www.scanlife.com
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THOUGH I think the automotive repair industry 

has decidedly not made the most of 

broadband Internet services, I strongly 

believe the future of training, troubleshooting and diagnostics 

is very much tied to the use of the Internet.

In a previous career where I daily talked to shop owners 

and service managers across the country, I always was sur-

prised how often I ran into shops that had dial-up Internet 

connections. The truth is about a third of all U.S. shops do 

not have any Internet connection. In this era of e-commerce, 

webinars and mobile technology, it is hard to imagine trying 

to run something as complicated as an automotive repair shop 

without the Internet. There are businesses trying to make it 

happen, though these shops are working with a handicap in 

an industry that is as changeable as automotive repair.

In this day and age, I do not know of anything that has revo-

lutionized shop operations like the Internet and mobile tech-

nology. I say this knowing the automotive repair industry has 

been far too slow and much less imaginative in general than 

many other industries. But I would not want to think about 

creating estimates or ordering parts without the Internet, and 

certainly would not want to consider diagnostics and trou-

bleshooting without the many online resources available out 

there today. Maybe you feel 100 percent comfortable with your 

techs’ broad knowledge and their ability to handle anything 

and everything that would come in the door. But with defer-

ence to their ability, the Internet gives me access to knowl-

edge and experience way beyond my four walls.

There is no doubt that bringing the Internet into your shop 

or expanding access to it could be a distraction to your tech-

nicians, but just 

understand that 

it is already there 

in the form of that 

smartphone your 

techs carry every-

where they go. 

And in the same 

way you need to 

provide oversight 

THE RESOURCES EMPLOYEES WOULD HAVE 
ACCESS TO OUTWEIGH YOUR FEARS ABOUT 
LOSING THEIR FOCUS. 
BY BRIAN CANNING | CONTRIBUTOR

Ô MANAGEMENT

Scan this QR Code to read on 
your smartphone about how the 
Internet is for more than 
fantasy football. Or visit 
MotorAge.com/fantasyfb

GET A FREE SCAN TOOL APP AT:
www.scanlife.com
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and set standards for the 

use of cellphones in 

your shop, you need 

to do those same 

things with Internet 

access at worksta-

tions in your shop. 

It is only a problem 

if you let it become 

a problem and fail to 

provide guidance. 

Online Resources 

and Techs

I know in that previous life I referred to, 

three of our big initiatives were selling 

maintenance, selling diagnostics and 

identifying service trends in the indus-

try. We worked hard to educate and 

reeducate our technicians to approach 

these areas in new and different ways. 

All three of these represent areas where 

we, as an industry, miss out and where 

we could do a much better job. 

We partnered with Identifix, though 

there are similar companies that could 

have been great partners in this effort. 

Identifix is a group of automotive peo-

ple who have taken their (and all of our) 

real world experience and made it avail-

able in an accessible, user-friendly for-

mat that allows me, as a technician, to 

troubleshoot, diagnose and recommend 

based on the experience of the thou-

sands upon thousands of technicians 

that routinely use the service. Nobody 

knows everything, but sometimes our 

expectations of a technician would seem 

to put an awful lot of weight on his or 

her shoulders. 

An Internet-accessible service allows 

a technician to know what manufacturer 

specific maintenance services to recom-

mend, to identify applicable Technical 

Service Bulletins (TSBs) and to better 

troubleshoot and diagnose performance 

problems based on the experience of 

technicians from across the U.S., Canada 

and Central America. That’s a lot of 

experience that would only be available 

to our technicians with Internet access. 

Identifix started out as an auto repair 

hotline offering live technical assistance 

to professional shop owners 

and technicians seeking 

a trusted second opin-

ion and additional 

expertise on vari-

ous vehicle issues. 

T h e s e  h o t l i n e 

interactions have 

enabled them to 

compile an exclusive 

database of shortcut 

tests and confirmed fixes 

that have been document-

ed and made available to tech-

nicians standing in shops just like yours. 

The Internet has every opportunity to 

be a distraction and to be abused, but 

it also has untapped potential to make 

you, your shop and your techs better.

ALLDATA, a name that is very famil-

iar to us of the automotive repair world, 

quite simply would not exist without 

the Internet. They are a huge, ready and 

available resource waiting for you and  

your technicians to log in.

With ALLDATA Repair, according 

to the company, you get online access 

that instantly provides unedited manu-

facturer information you need to deliver 

accurate repairs, including TSBs and 

recalls, complete OE wiring diagrams, 

diagnostic trouble code (DTC) descrip-

tions, tests and procedure, component 

locations, Mode 6 data including PIDs, 

TIDs, CIDs and scaling, parts and labor 

integration information, TPMS reset pro-

cedures and more.

In addition to these two compa-

nies, the International Automotive 

Technicians Network (iATN), provides 

countless resources for your technicians. 

They can join forums with other techs, 

sharing information, solutions and ask-

ing questions of their own. It features 

a database of hundreds of thousands 

of vehicle fixes, a waveform library and 

OEM, industry and government resourc-

es. You can check it out at www.iatn.net.

Another important resource available 

is online training. In years past, training 

was both expensive and inconvenient, 

requiring our technicians to be out of 

the shop, often for days at a time. Now 

there are untold online training courses 

available, frequently broken into smaller 

modules, allowing for much more flex-

ibility in getting our technicians trained. 

Besides the many manufacturers that 

offer timely and relevant training, there 

are broad and in depth training programs 

available from I-CAR, AutoShop 101 and 

CARQUEST Technical Institute (CTI). 

Training has undergone a revolution in 

recent years and whether you are trying 

to stay current on emerging technology 

or want to study for an upcoming ASE 

test, the Internet offers unlimited access 

to what is out there and what you need 

to know to stay current and relevant in 

today’s automotive repair world.

The best argument for Internet access 

out in your shop is the revolutionary 

changes that have taken place on our 

counters. From parts ordering, to cus-

tomer relationship management and 

marketing, the front end operation is 

barely recognizable from what it was 10 

or 15 years ago. Customers often arrive at 

our counter as the result of an automated 

service reminder on their cellphone. 

We now are able to communicate and 

interact with customers in ways that 

would have been unthinkable a few 

short years ago. Instead of describing 

the condition of their brakes to them, we 

now routinely send digital photographs 

of that wasted rotor or a video of the 

leak in their radiator. Why should you 

and your service advisors have all the 

fun. Access to all the resources that the 

Internet has to offer makes a good tech 

great and a great tech phenomenal. 

“MAYBE YOU FEEL 100 PERCENT COMFORTABLE WITH YOUR TECHS’ BROAD 

KNOWLEDGE AND THEIR ABILITY TO HANDLE EVERYTHING THAT WOULD COME 

IN THE DOOR. BUT WITH DEFERENCE TO THEIR ABILITY, THE INTERNET GIVES ME 

ACCESS TO KNOWLEDGE AND EXPERIENCE WAY BEYOND MY FOUR WALLS,”

BRIAN CANNING  [CONTRIBUTOR]

According to a
recent study, about
one-third of shops 

don’t use the Internet 
for their vehicle repairs. 

MotorAge.com/
internetuse

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 fl eet operation and headed a large multi-
state sales territory for an independent manufacturer 
of automotive parts.

  Email Brian at brimarc@hotmail.com

BRIAN
CANNING
CONTRIBUTOR
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Ô PROFIT MATTERS HOW DO YOUR NUMBERS LINE UP?
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IF YOU have been in business 

more than 10 years, 

you are well aware 

of how hard it can be to keep growing 

your customer base. Our most success-

ful clients spend a great amount of time 

focusing on growing their customer 

base in the hopes of simply stabilizing 

car count for their people. Last month, 

I overheard George Zeeks, who is our 

coaches’ team leader, explain to a 

group of shop owners the basics of how 

to grow their shops. Many of us want 

to skip the basics or we never learned 

them in the first place, so let’s hear 

what George had to say.

Try to remember the first time you 

bought a potato at the store. Everyone 

cooks them, so it has to be easy, right? 

The major problem is that they don’t 

come with instructions. You can search 

Google or YouTube for what you need 

to know about cooking potatoes, but 

what if you didn’t have that, or at least 

not as much information? Opening a 

new shop or trying to get yours to grow 

can be just as challenging.

So, as for that potato, you can grill 

it, fry it, boil it or bake it. Do you leave 

the skin on or off? My favorite is to core 

the center and insert cheese. Wrap the 

potato in bacon and, oh, remember to 

cut a small groove to put some butter 

in and then wrap in foil and cook on 

the grill. How do I know that? Trial and 

error. How do you run your shop? For 

many of you, it’s the same way.

Working In It or On It?

I get it, you’re a pro. You’ve been work-

ing on cars for years and doing your 

friends’ and neighbors’ cars for even 

longer. It’s a huge difference when 

you actually open your own shop. Now 

there’s no one paying you; you have to 

pay yourself. There are a ton of things 

you’re just not prepared for. 

You’re probably better off not know-

ing how to turn a wrench. How many 

times have we been sucked into finding 

the lug nut key when a basic-level tech 

can’t find it? The worst thing that you 

can do is go and find it for them. Now 

we have a $50 head doing a $10 head 

job. You’re not an owner anymore; 

you’re an entry-level helper. Do you 

think that a master chef is back there 

peeling the potatoes? There is no guide 

to help you know what you should do 

on a day-to-day level, so let me give you 

some tips.

You might be in a hurry to be suc-

cessful, so you might want to micro-

wave the potato. How and how long? 

The same thing applies to running your 

shop. The first thing to consider is what 

kind of shop you have and what kind do 

you want to have? 

WANT TO GROW YOUR 
AUTO SHOP? COOK A 
POTATO FIRST
THERE ARE MANY WAYS YOU COULD COOK THAT POTATO. DECIDE WHAT YOU WANT FIRST, 
THEN MAKE YOUR PLAN — JUST LIKE IN THE SHOP.
BY CHRIS “CHUBBY” FREDERICK | CONTRIBUTOR

Scan this QR Code to get more on 
your smartphone. Or visit 
MotorAge.com/Profi tMatters1113

GET A FREE SCAN TOOL APP AT:
www.scanlife.com
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Take a step back and watch the 

behaviors that are going on in your 

shop. Regardless of what you want 

the shop to be, the reality of what your 

shop has become is demonstrated by 

your staff’s behavior. Take a step back 

and watch your crew in action. Do the 

behaviors you see reflect the values 

and culture that you wanted? There is a 

huge difference between a repair shop, 

a franchise, a quick lube, etc.

Follow a Daily Checklist 

A huge thing to consider is what you 

are supposed to be doing each day to 

make your shop a success. Most of you 

have an idea, but the biggest prob-

lem is that you don’t know what you 

don’t know. Again, those of you who 

know how to turn a wrench will, inevi-

tably, get sucked back into the shop. 

It’s something that you know and are 

comfortable with, but it’s not what is 

going to make you profitable. 

You need to know what you have to 

do each day, day in and day out, to be a 

successful shop. You don’t make much 

profit for just french fries, and almost 

anyone can do that. Unless you make 

the absolutely best french fries in town, 

then you are at the top of the heap. But 

if you want to be a shop that oper-

ates on a higher level, then you have 

to know what successful shop owners 

do, day after day, to get to that higher 

level and stay there.

I’m sorry. I forgot that some of you 

want the quick, easy and painless solu-

tion to the problem. You may want to 

microwave the potato. Well, it can be 

done, but you have to know how to do 

that, too. The major problem is that 

there is no easy, quick way to run your 

shop. It’s hard work, and it might be 

hard to swallow for some of you. I get 

that you want to give great service and 

make all of your customers raving fans, 

but that takes hard work and a daily 

discipline that can be difficult for some. 

The problem is not the hard work — 

all of you work hard — it’s the things 

you must do that are outside of your 

comfort zone. I can give you some of the 

answers here, with more in the attach-

ment you can request. But you might 

not like all of the things you need to do 

each day to be that shop that people 

know is one of the best. I have a cli-

ent who was one of Motor Age’s top 10 

last year, and I can tell you that it didn’t 

come easy, but the rewards are great.

One of the most basic things is to rec-

oncile the daily receipts in your point 

of sale system. That’s like washing the 

potato before you cook it. It might seem 

basic, but some shops don’t do it. Next, 

make sure you fix the problem that the 

customer came in for. I get it, it’s basic, 

but a lot of shops still have a problem 

with that. A potato that’s overcooked or 

undercooked is tough to eat. You only 

get the credit if it’s cooked properly, 

just like fixing the customer’s problem. 

Another basic question that comes 

up is, are the margins right? Did you 

charge enough for the parts, and did 

you sell enough labor to keep all of the 

technicians busy and make a profit? Do 

you know what your labor inventory is? 

That goes back to knowing what type of 

potato we want to cook for our guests. 

If you are not using all of your labor 

inventory and not reaching your shop 

potential, then you are not maxing out 

what your shop can do. That results in 

lost profits and unsatisfied customers.

The Money Is in the Math

Do you even know what you expect 

from each day’s production? If you 

don’t know the math, then you are 

doomed to guess. The money is in the 

math, and those of you who don’t want 

to learn it are doomed to mediocrity.

Another question boils down to are 

your customers happy? Do you know? Is 

it just a feeling, or do you have a consis-

tent, repeatable process that will mea-

sure the experience that you provide?

If you want a checklist that will give 

you the guidelines to enable you to pro-

vide a profitable and satisfying customer 

experience, go to www.ationlinetraining.

com/2013-11 to get a copy of our Leader’s 

Operational Checklist. This is a limited 

time offer. After all, at the end of the 

meal, they don’t remember how hard you 

worked, just the experience they had. 

“WHAT KEEPS MOST SHOP OWNERS FROM GROWING EVERY YEAR? THEY ARE TOO 

INVOLVED WITH FIXING CARS AND CAN’T SPEND ENOUGH TIME ON GROWING 

THEIR BUSINESS,”

CHRIS “CHUBBY” FREDERICK  [ATI CEO]

CHRIS “CHUBBY” 
FREDERICK
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Chris “Chubby” Frederick is the CEO 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 profi ts and dreams home 
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in some cases looking for a lifeline. This month’s article 
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“Bookkeeping was something I re-

ally ignored for a long time, and I’ve 

been into it for about two and half 

months now,” Garcia admits. “And 

brother, you ever feel really ashamed? 

Thank God it was in the hands of some-

one who gave a (darn). It’s been tough 

for me, but it has been an eye opener. 

This entire process will behoove the 

whole company.”

By combing through budget minutia, 

Garcia has discovered hidden savings. 

Take his contract with the company that 

supplies and maintains the shop’s uni-

forms, towels and rags. “We’ve been 

doing Quick Books since January of 

2003,” says Garcia. “We’d been doing 

business with this uniform company 

four years prior to that. So I went back 

to that date, I looked at how much mon-

ey we spent with them, I looked at the 

cost trend. One of the things that really 

opened my eyes is that I’d let a couple 

guys go and the bill actually went up. 

What the heck was going on?”

Turns out the company had charged 

more because some uniforms were em-

broidered. “I said, ‘OK, you charged 

me full retail price for uniforms that 

(we’ve) had for three and half years,’” 

Garcia reasoned. “‘Can’t you get your 

ROI (return on investment) out of that 

and give me full retail on those things?’” 

He also asked them to reconsider 

what they charged in towels, since the 

company used a formula that out of 200 

towels supplied each week, his shop 

would lose or destroy 25 towels at 40 

cents a towel.

“Long story short,” says Garcia, “I 

got my bill negotiated down about $200 

a month.” 

It was mostly little things, like area 

rugs. “We have three (generic) gray 

mats and one logo mat, and (the carpet 

Acting as the 

Negotiator
By being forced into the role of bookkeeper, this 
owner’s eyes opened wider than he ever imagined.

BY ROBERT BRAVENDER  |  CONTRIBUTOR

Y
ou might call what Bill Garcia experienced an epiphany 
or eureka moment. With the loss of his bookkeeper, the 
owner of Bill’s Quality Auto Care in Simi Valley, Calif., a 
Motor Age Top 10 shop in 2012, decided to look 

through the books himself. What he found wasn’t shocking — his 
bookkeeper was good — but it was surprising.

A snapshot of one of the industry’s leading shops
BILL’S QUALITY AUTO CARE / SIMI VALLEY, CALIF.

AT A GLANCE

Bill’s Quality Auto Care
Shop name

Bill Garcia
Owner

Simi Valley, Calif.
Location

1
Number of locations

20
Years in business

11
Total number of employees

4
Number of technicians

6,000 square feet
Shop size

12
Number of bays

90
Average vehicles per week

$430
Average weekly repair ticket

$2 million
Annual gross revenue

AAA
Shop affi liations

WATCH FOR 2013 WINNERS & 
2014 CONTEST RULES  

MOTORAGE.COM/TOPSHOPS



Tony Stewart will be the fi rst 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

© 2013 Exxon Mobil Corporation. Mobil, Mobil 1 and the 1 Icon are trademarks or registered trademarks of Exxon Mobil Corporation or one of its subsidiaries.
™2013 Stewart-Haas Racing. NASCAR® is a registered trademark of The National Association for Stock Car Auto Racing, Inc. Other trademarks shown are property of their respective owners. 

A champion. His crew. Their oil. 
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cleaner) charged me almost as much 

for the one logo mat as the three grays,” 

reports Garcia. “Do they clean differ-

ently? Things like that added up to over 

$50 a week. I’m paying $11.34 a week 

for this logo mat, times 52 weeks, that’s 

a $600 floor mat. I’ve had that thing for 

four years; that’s a $2,358.72 floor mat. 

You can’t give me a little love on this? 

Your ROI on this hasn’t been good? I 

get it; everybody wants to make a prof-

it, but tell you what, bill me full retail 

for the floor mat and then charge me 

laundry like you do the grey ones.” 

It’s hard to argue with such logic, 

and Garcia seems to revel in it. “I re-

fuse to hire another bookkeeper until 

we nail this down,” he explains, “So 

I’m kind of going through my trial by 

fire here. I can hire somebody to help 

compile it, but I’m going to do it myself. 

It’s like when you don’t want to go to 

the gym and get on the treadmill for 

an hour; you’ll find any excuse not to 

do it. But when you do it, you never re-

gret it. I don’t carry a briefcase right 

now, I carry a banker’s box, a cardboard 

file box. The guys at the shop are mak-

ing fun of me.”

But as Garcia points out, since Bill’s 

Quality Auto Care operates on profit 

sharing, this benefits everyone. “Every 

time I find a spare buck, everybody 

wins,” he says, like dropping an un-

used phone from his cell plan. “When 

I start looking over the books, I have a 

whole list of things; what my payoff 

time is on certain pieces of big equip-

ment, what can be renegotiated.”

Garcia advises all business owners 

to at least take an occasional look at 

the books. “Most of the time I’m so 

busy dealing with the day to day. I don’t 

sell work — I barely know how to use 

my shop managing program — but I 

go out and see what the techs are do-

ing. I look for classes for them. I run to 

the cylinder head shop, on and on. But 

now that I’m buried in the bookkeep-

ing, after I’m done I say, ‘I’m glad I did 

that, I’m tired; I need a beer!’” 

This March 3 marked 20 years in 

business. “When I first opened, I had 

my checkbook and my little solar pow-

ered calculator,” recalls Garcia. “That’s 

how I did everything in my 712-sq.-ft., 

single-bay shop in the middle of no-

where. Now we do about $2 million a 

year. We have families to support, we’re 

members of the community. We’re very 

proud of all that but when you look at 

all your duties and responsibilities you 

say, man I’ve got to do this right.”

For example, how to better commu-

nicate with the client. “That’s what 

makes our job never ending,” he con-

cedes. Bill’s has a shuttle, which Gar-

cia has had occasion to drive. “You 

learn so much. People say incredible 

things when they’re riding. I’ve come 

back and said, ‘Forget that tune-up; 

this lady has major drivability symp-

toms.’ When I hire a shuttle driver, I 

tell them a lot of times they have more 

face time with these people than any-

body. The impressions they give or get 

are very important. Sometimes I’ll do 

it. I’ll have some of my service advisors 

do it, but it’s a key position.” 

So Garcia will continue to micro 

manage, at least for now. “But once I 

get good at this,” he gleefully asserts, 

“I can’t wait to hire someone else to 

shuffle papers!” 

ROBERT 
BRAVENDER
CONTRIBUTOR

Robert Bravender graduated from the University of 
Memphis with a bachelor’s degree in film and video 
production. He has edited magazines and produced 
shows for numerous channels, including “Motorhead 
Garage” with longtime how-to guys Sam Memmolo and 
Dave Bowman.

  Email Robert at rbravender@comcast.net
A MEMBER OF THE AFFINIA FAMILY OF BRANDS: 

WIX, ECOLAST, RAYBESTOS CHASSIS, NAKATA, MCQUAY-NORRIS, FILTRON 

     YOUR 
INTERNATIONAL 

HOUSE OF CHASSIS

OE-MATCHED FORM, FIT AND 
FUNCTION FOR IMPORTS
Raybestos® import chassis part designs 
match the applied science of today’s Asian 
and European carmakers for original ride 
quality and steering performance. Every 
installation is worry free thanks to the 
industry’s best parts and labor guarantee. 
Visit RaybestosChassis.com 
or call 800-323-3022 
for more information.

CHASSIS
IMPORT

2007 BMW 328i
P/N 507-1418
Control Arm*

2009 Hyundai Sonata
P/N 505-1350
Ball Joint*

2001 Volvo V70
P/N 401-2290
Tie Rod*

2011 Toyota Camry
P/N 507-1884
Control Arm*

2006 Mini Cooper S
P/N 520-1416
Rear Strut Mount Kit*

A view of the alignment rack and shop 
bays at Bill’s Quality Auto Care.

Even owner Bill Garcia has taken a 
turn driving the courtesy shuttle.



ADVANCED TECHNOLOGY GUARANTEES THE BEST POSSIBLE PART FOR THE APPLICATION 
When you need low friction on one end of an idler arm and high load capability on the other, choose a Raybestos® Professional 
Grade® chassis part that matches the specific technology of that vehicle. The Advanced Technology double-duty design 
provides the smartest, most application-specific undercar solution … and with the best parts and labor guarantee in the 
industry… you can install the choice in chassis™ with 100% confidence. 
Visit RaybestosChassis.com or call 800-323-3022 for more information.

APPLICATION SPECIFIC
2005 Chevy Astro
Raybestos Idler Arm
P/N 450-1102 *

Use your smart phone 
and connect to: 
RaybestosChassis.com

HIGH LOAD CAPACITY
One Piece Metal Bearing Design

Zero Side-to-Side Endplay

SMOOTH STEERING
Low-Friction Synthetic Bearing Design
Improved Returnability

    ONE PART TOUGH GUY... 
ONE PART SMOOTH OPERATOR

* Visit www.RaybestosChassis.com for full application listing.

AVAILABLE AT
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FORD SENSORS

Some vehicles have 

a DTR sensor that 

looks like identical 

to the past MLPS. 

/dtrdiagnosis

WALLET FLUSH

How can you protect 

your shop as “wallet 

fl ushing” comes to a 

vocal discussion? 

/walletfl ush

FREE WEBINAR

Get an inside look at 

the DCT450 and 

DCT470 in this free 

webinar.

/dctwebinar 
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BEING neighboring coun-

tries, Korea and 

Japan have man-

aged to enjoy a close relationship from 

ancient history to present day. As a 

result, similarities can be observed in 

both their development and econom-

ic growth. This little piece of history 

becomes interesting when we consider 

the similarities seen with transmissions 

being used in Mitsubishi, Hyundai and 

Kia vehicles. Perhaps I should re-phrase 

this to say, it is interesting to know the 

similarities, but very essential to know 

the differences.

Let’s consider the front wheel drive 

five speed transmission (Figure 1). 

With this transmission being in three 

different car manufacturers, more than 

several different names have been des-

ignated to identify this transmission. 

You will see names like the F5A5A, 

the F5A51, A5HF1 or the A5GF1 for 

this unit. These transmissions can be 

found here in North America in the 

Mitsubishi Eclipse and Galant, Hyundai 

XG300/350, Sonata, Santa Fe, Azera 

and Entourage as well as Kia Amanti, 

Sedona and Sorento. 

To break this down a bit more, this 

five speed transmission can have six 

or seven solenoids on the valve body 

(Figure 2). All Mitsubishi applications 

using this transmission will have six 

solenoids. Only Hyundai and Kia can 

this transmission have six or seven sole-

noids (If you see a unit with only five 

solenoids, this is the previous 4 speed 

version called the F4A40/50 series trans-

mission as seen in Figure 3).

There are a couple of ways to know if 

the Korean applications are fitted with 

six or seven solenoids. One way is to 

look at the solenoid case connector. If 

there are 10 terminals it is a six-sole-

noid arrangement. If there are 12 ter-

minals (Figure 4), it is a seven-solenoid 

arrangement. 

Another method is to look at the iden-

tification number etched into the case 

(Figure 5). If the first digit is the letter 

Q, it is a six-solenoid arrangement. If 

it is a U or a V, it is a seven-solenoid 

arrangement. The U typically is a 3.333 

overall gear ratio transmission (third 

digit: K) while the V is typically a 3.311 

(third digit: J). The first digit letter also 

identifies the name of the transmission. 

The Q means it is the F5A51 transmis-

sion. The U is the A5HF1 and the V is 

the A5GF1. The second digit in the iden-

tification number indicates the year. The 

Korea vs. Japan
THERE IS SOME HISTORY THAT RUNS BETWEEN THE TWO COUNTRIES, 
EVEN MORE SO WHEN YOU COMPARE TRANSMISSIONS IN VEHICLES 
FROM THE DIFFERENT LOCATIONS.

BY WAYNE COLONNA | POWERTRAIN PRO PUBLISHER

GET MORE NEWS WEEKLY

SIGN UP TO RECEIVE THE POWERTRAIN 
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www.MotorAge.com/ptpfl ash

WAYNE COLONNA

is President of the Automatic Transmission 
Service Group (ATSG) in Cutler Bay, Fla., 
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transmission training around the globe.

Figure 1
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example shown in Figure 

5 is a 2006 A5HF1 3.333 

ratio transmission. 

Now knowing 

that Hyundai and 

Kia could have six 

or seven solenoids, 

why the extra 

solenoid and what 

effect does this dif-

ference make with the 

operation of this trans-

mission? This is a good 

question to ask and is essential 

to know the answer if you would like 

to diagnose this transmission correctly.

To begin to answer this question, 

let’s first identify the six solenoids 

used in both configurations. Looking 

at Figure 6, beginning on the top left 

side of the valve body is the Overdrive 

Solenoid (OD). Next down is the Low/

Reverse (LR), and below that the 

Reduction Brake (RB) solenoid. Top 

right is the Underdrive (UD), then the 

2nd Brake (2B), and below that the 

Torque Converter Clutch or Damper 

Clutch Control (TCC/DCC) solenoid. 

These six solenoids are responsible for 

both shift sequencing and shift feel. 

The seventh solenoid that was added, 

which is located at the bottom left side 

of the valve body, is called the Variable 

Force Solenoid (VFS). This solenoid is 

used for finer line pressure control as 

well as allowing for lower 

line pressure to occur 

during idle. With six 

solenoid valve bod-

ies, approximately 

130 psi is seen in 

gear at an idle, while 

approximately 60 psi 

is seen with units 

using the added VF 

solenoid. This added 

strategy offers improved 

fuel economy, as there is less 

effort for the engine to turn a pump 

with 60 psi as opposed to 130. 

The addition of this VFS for the pur-

pose of fuel economy was not the only 

change that took place. The compo-

nents used to make the 3-4 and 4-5 shift 

also have changed. The clutch applica-

tion chart provided in Figure 7 is for the 

six-solenoid valve body configuration. 

There are three components to observe 

in this chart: the 2nd Clutch, the Direct 

Clutch and the Reduction Band. 

The 2nd Clutch is applied for 2nd 

and 5th; the Direct Clutch is applied 

for 4th and 5th while the Reduction 

Band is on for every gear except 4th 

and 5th. Compare this to the applica-

tion chart provided in Figure 8 for the 

seven-solenoid configuration. Notice 

that the 2nd Clutch is used for 2nd, 4th 

and 5th. They added the responsibility 

of 4th gear to this clutch. Meanwhile, 

the Direct Clutch is applied for 5th gear 

only now, while the Reduction Band is 

on for every gear except 5th. 

These are notable differences to 

take into consideration when diagnos-

ing any shift concerns from 3rd to 4th 

and 4th to 5th. The Reduction Band 

and Direct Clutch would be areas of 

concern for a flare 3-4 shift with a six-

solenoid set up. These same compo-

nents (should they malfunction) will 

cause a 4 to 5 flare on the shift with 

seven-solenoid style units in case you 

are wondering, a flared shift means to 

have an engine spin up during a transi-

tion from one gear to another. 

Because the computer shifts the 

transmission through all the gear via 

solenoids, logically then, shift sole-

noid commands would have had to 

change as well. And they had. Figure 

9 provides a solenoid application chart 

for the six-solenoid VB. Figure 10 for 

the seven-solenoid VB. This too is 

important to know in the diagnostic 

process as solenoids and their associ-

ated valves in the valve body can cause 

flared or harsh shift transitions should 

they malfunction.

Hyundai produced an informative 

bulletin regarding shift issues. It is 

bulletin 08-AT-003 entitled AT Harsh/

Delayed Up-Shift/Downshift. It offers 

the following diagnostic steps to 

resolve these shift issues:

Figure 2 Figure 3



*Contact an Authorized Kia Dealer for details.

,FFQ�,JBT�(FOVJOF�
,FFQ�ZPVS�CVTJOFTT�HSPXJOH�

$"-*'03/*"

The Kia Depot
Santa Ana
(888) 859-6573
Fax (714) 560-4124
parts@kiacarparts.net
www.kiacarparts.net

$0//&$5*$65

Kia of Stamford
Stamford
(203) 883-8888
Fax (203) 883-8889
jgentillo@stamfordkia.com
www.kiapartsamerica.com

,&/56$,:

The Kia Store on Preston
Louisville
(502) 962-3261
Fax (502) 962-3239
Largest Kia Parts Dealer 
in KY
Next Day Delivery

."44"$)64&554

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

/035)�$"30-*/"

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
 

4065)�$"30-*/"

Best Kia
Easley
(864) 312-4049
Fax (864) 312-4061
Bestkia.com

8"4)*/(50/

Performance Kia
Everett
(425) 609-5622
Fax (425) 609-5661
parts@performanceKia.com

*OTUBMMJOH�(FOVJOF�,JB�1BSUT�DBO�IFMQ�LFFQ�ZPVS�DVTUPNFST�TBUJTGJFE�

BOE�ZPVS�,JB�TFSWJDF�CVTJOFTT�HSPXJOH��5IF�POMZ�XBZ�UP�BTTVSF�UIBU�

ZPV�BSF�HFUUJOH�(FOVJOF�,JB�1BSUT�CBDLFE�CZ�UIF�,JB�8BSSBOUZ�

JT�UP�PSEFS�UIFN�GSPN�ZPVS�MPDBM�BVUIPSJ[FE�,JB�EFBMFS�

$POUBDU�ZPVS�MPDBM�,JB�EFBMFS�UPEBZ�GPS�BTTJTUBODF�

BOE�EFMJWFSZ�PG�UIF�QBSUT�ZPV�OFFE�

XXX�LJBHFOVJOFQBSUT�DPN



28  NOVEMBER 2013  MotorAge.Com  

POWERTRAIN PRO Ô PTP COLUMN

1. Check the ATF level when the 

engine is idling in “N.” Adjust the ATF 

level as needed.

2. Reset and relearn the adaptive 

values. 

3. Compare to a similar model and 

year vehicle. If the shift delay is longer 

than the comparison vehicle, continue 

with the diagnosis.

4. Attach the GDS and check for 

Diagnostic Trouble Codes in both the 

“Engine” and “Automatic Transaxle” 

menu. If DTCs are found, repair accord-

ing to the appropriate TSB or shop 

manual. 

Fluid level is the first check to be 

made, followed by resetting adapts. 

These two points are critical and 

should not be overlooked. It is impor-

tant to note that the TFT sensor needs 

to be functioning correctly to obtain a 

proper fluid level. There can be issues 

with the sensor, which will be covered 

later in this article. 

Some aftermarket scan tools are not 

able to reset transmission adapts for 

2006 and later vehicles. This forces the 

use of and OE tool to perform this pro-

cedure. To bypass this step could send 

you off on a wild goose chase. It’s bet-

ter to shoot it the first time.

Many of us do not have the luxury 

of being able to compare to a similar 

model and year vehicle. Sure would be 

nice if it could be done, but most of the 

times, the problem at hand cannot be 

passed off as “normal operation.” 

The next step is to see if there are 

codes and, if so, they should be taken 

care of accordingly. But, if there are no 

codes, this bulletin goes on to explain 

how to use their OE tool to review cap-

tured data and measure the time length 

of a solenoid for a specific shift. Using 

the 1-2 shift as an example it says: 

Read the 2nd solenoid elapsed time 

at the top right of the screen. If the 

1-2 shift requires more than 2.0 sec-

onds, exchange a PCM or TCM from 

a properly operating vehicle and fol-

Figure 4

Figure 5

Figure 6

Step your customers up to an ODYSSEY® battery with 99.99% pure lead, 
compression packed plates to deliver twice the overall starting power and three 
times the life of conventional design batteries. Plus a spill-proof, vibration-proof 
AGM design that charges faster and more completely than ordinary batteries. 
To fi nd your nearest source, visit www.odysseybattery.com.

YOUR AVERAGE 
4-YEAR OLD CAR IS STILL 

USING 40-YEAR OLD 
BATTERY TECHNOLOGY.

SERIESTM

© 2013 EnerSys. All rights reserved. Trademarks and logos are the property of EnerSys and its affi liates unless otherwise noted. 
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FOLLOW ALONG WEEKLY WITH OUR PTP EMAILS  MotorAge.com/ptpfl ash 

low TSB 06-40-005, “Reset and Relearn 

Adaptive Values”:

t�*G�UIF�DPOEJUJPO�JT�JNQSPWFE�SFQMBDF�

the PCM or TCM

t�*G�UIF�DPOEJUJPO� JT�OPU� JNQSPWFE�

replace the transaxle.

Whether or not you have a PCM or 

TCM to replace as a donor, there are a 

couple of informative points provided 

in this diagnostic procedure. First, it is 

possible to have a malfunctioning com-

puter causing these shift complaints. 

Secondly, the elapsed time allowed for 

a solenoid to make a shift should not 

exceed two seconds with a good oper-

ating computer. This can be very help-

ful, as shift complaints are very common 

with these units and there is a multiplic-

ity of reasons. So if you can rule out a 

bad PCM/TCM as soon as possible, you 

know you are into the unit.

As mentioned previously, the sole-

noid case connector differs between 

these two style transmissions. When 

the Variable Force Solenoid (VFS) was 

added, this required two extra ter-

minals to be added to the connector 

causing the original 10 pin configura-

tion to go to 12. The computer pro-

vides power and ground to this sole-

noid independently from all the oth-

ers. All the other solenoids share the 

same power via a relay and are con-

trolled by the computer on the ground 

side. What is unique about the power 

supply to these solenoids is that once 

the relay closes, the power is supplied 

to three of the solenoids through one 

terminal and three solenoids through 

a different terminal. 

Figure 11 provides a view of the 

10 way case connector for the six-

solenoid valve body arrangement. To 

conduct a resistance check on the UD, 

2nd and OD solenoids, the common 

Figure 7 Figure 8
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terminal is 9, whereas terminal 10 is 

the common terminal for the L/R, TCC 

and Reduction Band Solenoid. These 

are the two split power supply termi-

nals from the relay.

Figure 12 provides a view of the 

12-way case connector for the seven-

solenoid valve body arrangement. To 

conduct a resistance check on the UD, 

2nd and OD solenoids the common ter-

minal is 5, whereas terminal 6 is the 

common terminal for the L/R, TCC and 

Reduction Band Solenoid. These are 

the two split power supply terminals 

from the relay. You also can see that 

the Variable Force Solenoid has its 

own independent circuit through ter-

minals 7 and 8. Terminal 7 is the high 

side while terminal 8 is the low side.

One other item to mention is the 

transmission fluid temperature sen-

sor (Figure 13), which happens to be 

terminals 1 and 2 in both configura-

tions. Terminal 1 is the signal wire 

with terminal 2 being the ground 

side. This temperature sensor, or the 

internal wiring harness that plugs 

into the sensor, is known to fail. It can 

produce codes P0711 (Rationality), 

P0712 (Circuit Low) and P0713 (Circuit 

High). This sensor will affect shift and 

TCC scheduling as well as shift feel. 

Correct TFT readings are also needed 

to ensure correct fluid levels as the 

level needs to be checked between 

158-176° F.

Using the resistance specifications 

provided in Figure 11 from the case 

connector, checking the sensor at the 

case connector and then again directly 

on the sensor itself will usually locate 

the problem. The sensor itself can be 

purchased separately for between $16 

and $20, part No. 46386-3A050. The 

wiring harness is a bit more expen-

sive. It can be purchased for between 

$160 and $200 dollars. The part num-

ber is 46308-3A550. 

Figure 13

Figure 11

Figure 12

Figure 9 Figure 10
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D
oes this sound familiar? 

Consumer: “What oil belongs 

in my car?” 

“Expert” response: “Doesn’t 

make any difference. Just put 

the cheapest stuff you can find.” Or, “I 

know your car calls for 0W-20 but that’s 

too thin. Put straight 40 weight in it.” 

It’s bad thing when the “expert” is 

Uncle Joe, the shade tree genius; it’s 

close to criminal when the “expert” is 

one of us in the industry. Once upon a 

time, you could get away with putting 

just about any fluid in a vehicle. Today, 

put the wrong oil in an engine and you 

might cut its life down to a few weeks. 

That goes for all of the other fluids 

in a vehicle. Put the wrong oil in a CVT 

transaxle and you won’t get out of the 

parking lot. The wrong coolant or cool-

ant blend and the heat exchangers 

might begin leaking within hours. 

Using the incorrect brake fluid could 

result in an accident and legal liabil-

ity. Wrong transmission fluid can lead 

to poor shifting or worse regardless 

whether it’s an automatic or manual 

box. Power steering fluid can change 

the life of the steering box. It can also 

effect the braking system on vehicles 

with hydro-boost. 

Use the wrong oil in an A/C system, 

especially the high-voltage units in a 

hybrid, and you could end up replac-

ing every A/C component on the car 

to correct the mistake. Things have 

changed a lot.

Unfortunately, this is a topic that 

gets people’s dander up, so let me start 

with one statement that is as close to 

an absolutely true, inarguable state-

ment, as we can in this business, and 

then we can move on: There is only 

one way to ensure that you are using 

the correct fluids for your customers. 

Use only fluids that are recommended 

and approved by the manufacturer. 

What is arguable is whether there 

are better products than the factory 

recommended and approved. Can you 

find and use fluids that are better than 

OE? The answer is a definitive, yes, 

no and maybe. Though I’m still not 

sure one can have a rational discus-

sion about DexCool, the question is 

answered by knowing what the manu-

facturer requires and then doing some 

real research into products. 

We all have seen the statement by 

an OE saying that not using a certain 

fluid might result in the warranty being 

denied. A disclaimer to this statement: 

Under the Magnuson-Moss Warranty 

Act, a manufacturer cannot force you 

to buy or use a specific name-brand 

product to maintain a warranty. What 

USING THE WRONG FLUID CAN LEAD TO DRIVABILITY 
PROBLEMS, ACCELERATED WEAR ON VITAL ENGINE 

COMPONENTS, EVEN CATASTROPHIC FAILURE.
BY MARK DEKOSTER | CONTRIBUTING EDITOR

Scan this QR Code to watch on 
your smartphone a webinar on 
testing coolant. Or visit 
MotorAge.com/testcoolant

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

JUST 
SCAN IT 

If there were only one for motor oil or other fl uids, the choice it would be easy.

FLUID
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they can require is that 

fluids and components 

used must meet their 

standards or they 

might be able to 

deny a warranty 

claim. 

Each manufac-

turer wil l  have 

specific specifica-

tions for fluids. If you 

want to use something 

else, your task is to deter-

mine what makes an oil meet 

dexos1™ specifications, for example, 

and then see if you can find one that 

has equal to or better than those speci-

fications, if it is not GM approved. 

Keep in mind that a manufacturer 

of fluids might advertise that its fluids 

exceed manufacturer’s specifications. 

Laws related to what and how they 

can advertise are somewhat loose. 

Which specifications do they exceed? 

Also complicating the process is 

when a manufacturer revises specifi-

cations of product and then does not 

grandfather them to previous models. 

Here’s an example. When I worked 

for Ford, I was in new model training 

for the 6.0l PowerStroke. Engineers 

from Navistar did part of the train-

ing. As they discussed the coolant 

requirements for this engine, they 

talked about the benefit of using the 

new MotorCraft Premium Gold cool-

ant. It had all of the additives for a 

diesel already in it. It was the factory 

fill, and both Navistar and 

Ford recommended and 

approved it.

I asked them if 

we could recom-

mend that tech-

nicians use this 

new coolant in the 

7.3l engines. Their 

response was, “No.” 

When I pressed them 

to explain why, one of 

them simply stated that 

they had not tested that cool-

ant on those engines and so they did 

not know if the chemical mix in that 

coolant was compatible with the mate-

rials in the 7.3l engines.

In reality would MotorCraft Premium 

Gold work in those engines? Yes, how-

ever the real question is for how long 

would it work? Does Ford recommend 

it yet? No, it does not.

I know many of you will want to 

email me and tell me that you have 

successfully used this or that, and I 

believe you. I’m here to tell you that it 

only takes a small amount of time on 

the web to find out that using fluids 

other than specified sooner or later 

will have an effect. I can give story 

after story from just my experience 

with Ford of technicians who related 

the tales of woe from people who used 

the wrong fluids in their vehicles. Oil 

filters blown off at startup due to 

wrong weight, variable cam timing 

mechanisms unable to move due to 

sludge. Was that sludge from lack of 

maintenance or non-approved oil? 

Let me illustrate clearly the value of 

using the correct fluid in your vehicle 

and in your customer’s vehicles. In this 

case oil.

I owned a 2002 Ford Focus and put 

200,000 miles on it before passing it 

on to my sister-in-law. I work 66 miles 

from my home, so I am filling up every 

other day and can keep track of fuel 

economy easily. I had an oil change at a 

local Ford Dealer. At my next fill-up two 

days later suddenly my fuel economy 

was down from 30 to 26 mpg. Again 

two days after that, still at 26 mpg. I 

got my IDS out and looked at numbers, 

no codes, fuel trims normal, MAF fre-

quency were it belonged. 

The problem? They put the wrong oil 

in my car. I don’t know what it was, but 

as soon as I went to Motorcraft Semi-

Synthetic 5W-20 (recommended and 

approved) my fuel economy went back 

to 30 mpg.

I recently was talking with some-

one and told them this story and they 

related their experience. This person 

had purchased a Honda with around 

200,000 on it. It got very poor fuel 

economy. Talking with the previous 

owner that person had used a much 

thicker oil than recommended. The 

new owner has been using the correct 

grade of oil and now is getting five to 

six miles per gallon better than when 

he bought it. Yes the other “worked,” 

but at what real cost?

Read more 
power steering tips

from CARDONE featuring
Two Guys Garage in our 

Workshop at 
MotorAge.com/

cardonetips

The Motorcraft Premium Gold 

coolant we speak of above.

The Castrol Product in the center I can use without worry in a GM 

vehicle. It is dexos approved.
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Why It’s Important Today

Why the need for this concern today 

as opposed to yesterday? Take a look 

at engine specifications from engines 

in the 1960s, ’70s and ’80s and then 

look at a modern modular engine. 

Typical engine tolerances today are 

in the .01-.02mm range. Now if those 

numbers don’t mean much to you 

because you learned English num-

bers let’s convert: .02mm rounded 

up is .0008 inch. That is not a typo. 

Two hundredths of a millimeter is less 

than one thousandth of an inch.

Trying push a 40 weight oil through 

a space that was engineered for 20 

weight simply might reduce fuel 

economy, or it might cause engine 

damage. It might not exhibit any con-

cerns for miles, or it might not get out 

of your parking lot. 

At this point some of you are still 

saying that, “OEs buy oil in bulk at 

the cheapest price and lowest quality 

they can find to make it work.” When 

I was still working for Ford, I had 

access to some of the internal engi-

neering sites on the Ford Intranet. I 

have two documents, which I can-

not share copies of, that discuss this 

point. 

One was the spec sheet for bid for 

oil companies to provide oil for factory 

fill. At the time of the document’s cre-

ation Ford was anticipating the new 

ILSAC GF3 spec. They created specs 

for the 5W-20 oil that matched the 

anticipated GF3, in some case making 

the match the minimum requirement. 

An oil company was free to bid at the 

minimum requirements or exceed 

those requirements if they wanted to 

provide the factory fill.

In reality this same process goes on 

for all fluids in OE vehicles.

So the next question to answer is 

if you want to use a different brand 

how do you decide what will or won’t 

work? With oil it would be wonder-

fully simple if all you had to do was go 

to the American Petroleum Institute 

(API) service classification list and 

choose your substitute oil by pick-

ing the latest classification and then 

the appropriate weight. Now that’s a 

good place to start but there are still 

cautions to concern yourself with as I 

described above.

You also need to be concerned 

wi th  In ternat iona l  Lubr icant 

Standardization and Approval 

Committee (ILSAC) standards and 

ACEA, which is the European 

A u t o m o b i l e  M a n u f a c t u r e r s ’ 

Association. An oil might meet API 

Service Classification SN but might 

not meet ILSAC G5. Likewise, an oil 

might meet an API and ILSAC clas-

sification but not ACEA. ACEA clas-

sifications are letters with numbers 

such as A1, A2, etc. ACEA has letter 

designations for different engines, 

going A to E. 

What you will need to do is to 

search out the specification sheet for 

the recommended approved fluid that 

you wish to change. You might need 

to pull the Material Safety Data Sheets 

(MSDS) sheets as well. You then com-

pare what the fluid is to the fluid you 

want to use in its place. As you do 

this you will find out some interest-

ing things. For example. Let’s look at 

a spec sheet for a couple of Castrol 

Edge products. 

Castrol Edge with Syntech Power 

Technology

Viscosity at 

100oC in cSt 

using ASTM 

D445 

standards 

0W-30 5W-30

12.21 10.70

Castrol Edge with Titanium Fluid 

Strength Technology

Viscosity 

at 100oC in 

cSt using 

ASTM D445 

standards:

5W-20 5W-30

9.1 9.8

Castrol Edge with Syntech 0w-30 is 

substantially thicker at 100C than their 

5w-30. In fact the 0w-30 is almost a 

0w-40 oil. Castrol Edge with Titanium 

is a “thick” 20 and “thin” 30. Look at 

the chart below for viscosity for the 

different weight classifications.

Weight
Viscosity cS at 

100°C

20 5.60-9.29

30 9.30-12.49

40 12.50-16.29

You cannot simply use just the vis-

cosity rating to make your choice. That 

is not saying that either of these is a 

“bad” oil. Knowing whether the oil you 

want to use is thick or thin is simply 

one of the things you need to know 

before you make a change. 

But There Are More Fluids 

Than Just Motor Oil

Coolant has the same issues. There 

basically are three types in common 

use today. In and of themselves they 

are not really compatible. Therefore is 

there such a thing as a universal cool-

ant? I was convinced that there wasn’t 

for many years. In 2012, I was one of 

a number of trainers who was invited 

to Prestone’s headquarters and given 

a tour, training, and a chance ask the 

questions of the chemists who make 

their products. 

After the training, I have come to 

the conclusion that yes, there are cool-

ants that are top-off compatible with 

OE coolant. But how can that be? I 

have to admit that having a chemist 

who holds multiple patents from dif-

ferent countries tell me that a product 

can be created that is chemically com-

patible and then show how they test 

the product to confirm compatibility 

Ford has clearly shown you 

what weight of oil to use, no 

mystery here.

Wait a minute, why is there 

pink coolant in this 2012 Ford 

Focus?



FIND MORE ARTICLES ABOUT UNDEHOOD SERVICE  MotorAge.com/underhood 

   
SEARCHAUTOPARTS.COM  35

is pretty compelling. You still need to 

check the specs.

Like our discussion of oil above, 

coolant has standards set by the OE, 

and these can be compared to the 

aftermarket product and a decision 

can be made. Also, as our discussion 

above suggests, correct maintenance, 

inspection by owners and technicians 

are critical factors in making sure that 

coolant stays coolant and not a reac-

tive sludge that eats water pumps and 

heater cores for lunch. 

In my research and observation, the 

main cause of early cooling system fail-

ure is incorrect servicing. Whether it is 

the tech doing a service who doesn’t 

check the level and acidity to trying 

to change out coolant without using 

the tools needed to get 100 percent 

of the old out. To the owner, dump-

ing something in themselves, proper 

maintenance is the key to long life of 

even long life coolants.

Perhaps the No. 1 cause of cooling 

system damage over time comes from 

a system that is not full and has air in 

it. CO2 and O2 will react with the cool-

ant and will begin to create an ooze 

that might result in electrolysis, cavi-

tation, or blockage. That’s a broken 

vehicle that might need hundreds to 

thousands of dollars of repairs. 

Brake fluid, power steering fluid, 

transmission fluid and rear axle fluid, 

every single one of these fluids has an 

OE specification ,and every single one, 

like oil and coolant, have aftermarket 

products that claim to be better than 

what came from the factory. Some of 

them are and some of them aren’t. 

Pretty much all of today’s vehicles 

are easily capable of two hundred 

thousand miles of mostly trouble free 

operation. As I said above the “easi-

est” way to help your customers is to 

use fluids that are approved by the 

OEM. Finding fluids that are better 

than OE requirements requires you 

to put in some serious research and 

to continue to stay up on changes in 

fluid specifications and OE recommen-

dations. Even if you choose to use OE 

approved, you still have work to do to 

keep current. 

At this point in the this piece I could 

start laying out how to read the API 

Starburst, discuss the ILSAC and 

ACEA specs in some sort of a graph, 

but the teacher in me won’t let me. 

Oil requirements change too fast 

and too often for me to do that. You 

need to learn how to do it for yourself. 

I have laid out a case for your need 

to be:

t�7JHJMBOU�JO�LFFQJOH�VQ�XJUI�DIBOH�

es in requirements by the OEMs.

t�.PWF�CFZPOE�KVTU�MPPLJOH�BU�MJTUFE�

viscosity ratings.

t�.PWF�CFZPOE�BEWFSUJTJOH�DMBJNT��

How do you go about trying to find 

non-approved fluids that are better 

than or even simply meet OE require-

ments? You will need to familiarize 

yourself with the organizations that 

certify fluids. You will need to learn 

enough about terms like viscosity, 

high temperature/high shear viscos-

ity, pour point, centiStokes and other 

specifications for the fluids you want 

to use. 

1. Throw out your old attitudes 

about thicker vs. thinner oil, impor-

tance of color of coolant (it’s not a 

valid check), etc.

2. Get over the attitude that “It 

worked for me in the past, it will in 

the future.” 

3. Find the OE’s requirements for 

the fluid.

4. Look for TSBs related to changes 

in recommended fluid applications.

5. Find the specifications for the 

fluid you are considering.

6. Compare the specifications and 

make your determination.

Those first six steps are the easy 

part. After finishing those, you will 

need to:

1. Educate your employees to prop-

erly inspect and service vehicles.

2. Educate your customers of the 

needs of today’s vehicles including

a. interval inspections. 

b. unique fluid requirements.

There are a number of places on 

the Internet to help you become 

acquainted with and perform your 

research. One of these is Bob the 

Oil Guy (www.bobistheoilguy.com), 

while another good resource is to 

become a sponsoring member of iATN 

(www.iatn.net) and search the forum 

archives. Of course, there are also 

articles that have been in Motor Age

over the years that you can look up 

as well. Again, let me caution you to 

keep in mind when articles were writ-

ten. This stuff changes all the time; 

what was true three years ago likely 

is outdated and wrong today. 

It is a challenge and just another 

example of why being in the automo-

tive repair industry is not for the faint 

of heart. Making sure your customers 

get the best products in their vehicles 

requires you to be a detective, stu-

dent, educator and diplomat. 

“How do you go about trying to 
fi nd non-approved fl uids that 
are better than or even simply 
meet OE requirements?
You will need to familiarize 
yourself with the 
organizations that certify 
fl uids. ”

MARK
DEKOSTER
CONTRIBUTING 
EDITOROR

Mark DeKoster has been fi xing or teaching people how to fi x 
cars for over 30 years. He has been a tech, trainer for Snap-
on and Ford Motor Company, and currently is an associate 
professor at Ferris State University. He is the lead instructor 
in The Automotive Management Degree Program.

  E-mail Mark at mark.dekoster@gmail.com

This oil meets ILSAC G5, ACEA 

A1/B1, and API SN.  It still may 

not meet the requirements of 

the vehicle you’re working on.
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Figure 3
Ô ATSG TRAINING
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I
f you are not aware, Honda and 

Acura transmissions do not shift 

properly while on a lift with the 

wheels off the ground. In fact, many 

shops have lost time and money 

thinking there is a transmission prob-

lem when there is not. The transmis-

sion exhibits erratic shifts conditions 

that otherwise would not occur if driv-

en on the road. The transmission would 

be removed needlessly numerous times, 

and computers would be changed to 

no avail. All this time, had the tech 

driven it on the road, the transmission 

would have operated flawlessly. 

Recently, a 2003 Honda CRV with 

an MCVA transmission was rebuilt 

and installed into the vehicle. The tech 

knew not to drive the transmission on 

the lift, so he filled the unit with all four 

wheels on the ground. When he placed 

the selector lever into reverse to back 

off the lift, he had no movement. So he 

placed the selector lever back into Park 

and checked the level. It was full. He 

tried it again and still no reverse. This 

time the MIL illuminated. After plac-

ing the transmission back into Park, he 

checked for codes and pulled P0780, a 

mechanical problem in the hydraulic 

control system. 

Honda suggests to record all freeze 

data as well as to review general trou-

bleshooting information before trouble-

shooting. In other words, get your head 

around the basics before overshooting 

WHEN A TRANSMISSION WON’T SHIFT PROPERLY, 
IT MAKES TRYING TO FIX A PROBLEM EVEN MORE DIFFICULT.

BY WAYNE COLONNA | POWERTRAIN PRO PUBLISHER

Figure 1
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the troubleshooting process. It then 

says to obtain seven replacement sole-

noids, the three pressure control sole-

noids A, B and C and four shift sole-

noids, A, B, C and E (Figure 1). 

The first set of solenoids to replace 

is all three of the pressure control sole-

noids. It then says to erase the code by 

pulling the No. 6 ECU 15 amp fuse from 

the underhood fuse/relay box for more 

than 10 seconds. Afterward, drive the 

vehicle forward for several minutes. Do 

this six times, and if code P0780 returns, 

change all the shift solenoids. 

Well, these three pressure control 

solenoids were replaced, yet they still 

had no reverse and P0780 returned. So, 

all four shift solenoids were replaced. 

Can you suppose what happened? Of 

course, no reverse. This time, however, 

the selector lever was placed into drive 

and it engaged. They then placed the 

selector lever into reverse and it moved. 

When the vehicle was driven, it shift-

ed badly. Code P0780 remained, yet 

codes P0715 and P0720 also emerged. 

These are codes for problems with 

the mainshaft and countershaft speed 

sensor signals. What a mess. But the 

problem is that the speed sensors acci-

dently were cross-connected, as seen 

in Figure 2. The harness with the black 

connector is plugging into the main-

shaft speed sensor, while harness with 

the blue connector is plugging into the 

countershaft speed sensor. Figure 3 

shows the correct plug in. 

A tip here is to view these signals in 

a scan tool while in park or neutral. The 

mainshaft sensor should have a read-

ing, while the countershaft should read 

0 as seen in Figure 4. If the mainshaft 

reads 0 while the countershaft has a 

high rpm reading, the sensors are cross 

connected. The computer will prevent 

a reverse engagement deliberately as 

it thinks the vehicle is moving forward 

at the time of engagement. 

If the selector lever is placed into 

Drive, with the foot on the brake, both 

sensors will now read 0 (providing the 

clutch can hold). With 0 readings on 

both sensors, a reverse engagement 

will occur from the drive position. 

This error can take place on other 

transmissions as well, so it serves as a 

good example and can be picked up on 

right away. Like Honda’s first sugges-

tion in the diagnosis of the P0780 code, 

get your head around the basics before 

overshooting the troubleshooting pro-

cess. The best thing is to properly hook 

up the wires the first time. 

Figure 2

Figure 4
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C
hanges in gas-powered 

engines have been the norm 

each year since Nikolaus Otto 

patented his internal combus-

tion engines in the late 1800s. 

This past decade has seen automotive 

technology changing at an exponential 

rate. One change that often misses 

the attention of most of us involved in 

drivability diagnostics is the fuel itself. 

Crude Oil: Where It All Begins

Crude oil starts out as a substance made 

up almost entirely of hydrocarbons. 

Furnaces sitting next to fractionating 

towers heat the crude to more than 

700°F. The hydrocarbons begin to boil 

as the lighter components vaporize. As 

these lighter vapors rise, they condense 

on tray-like platforms at various heights.  

As engines have become more refined, 

so has the process of refining crude oil. 

A process called cracking was developed 

to break longer carbon string molecules 

into the shorter six to 10 carbon mol-

ecules found in gasoline. Cracking uti-

lizes high temperatures and pressures to 

accomplish this method of getting more 

gasoline out of a barrel of oil. The process 

raised the octane level as well.

Octane — Then and Now

Gasoline actually is a pretty compli-

cated liquid fuel. Since 1995, the EPA 

has required all gasoline sold to have 

detergents blended in. Other additives 

include anti-icing agents, anti-oxidants, 

anti-wear agents, metal deactivators, 

corrosion inhibitors and oil soluble dyes 

to identify grades. The bulk of gasoline 

can be brought down to two basic con-

cepts: octane and heptane. 

Octane is an eight-carbon molecule 

defined as the fuel’s ability to resist 

knock. Knock is the irregular ignition 

of the air/fuel mixture in the cylin-

TODAY’S AUTOMOTIVE FUELS COME IN A VARIETY 
OF BLENDS. USING THE WRONG ONE CAN WREAK HAVOC 
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der. Normal combustion 

begins with the spark 

plug’s spark event and 

spreads out in a uni-

form manner. During 

knock/detonation, 

hot spots of carbon 

in the cylinder can 

become other sourc-

es of ignition, which 

in turn cause irregular 

flame fronts. The end 

result is a cylinder pres-

sure (and temperature) that 

spikes up to the levels that result in 

damage to combustion chamber com-

ponents, such as pistons, valves and 

spark plugs. In a compression ignited 

(CI) diesel engine, the valves and pis-

tons are designed for a more explosive 

combustion process, but that’s not the 

case in the average spark ignited (SI) 

gas engine. 

Another negative effect of detonation 

comes with the expanding gasses want-

ing to send a rising piston back down 

instead of allowing it to achieve Top 

Dead Center (TDC) and have a power 

stroke that actually produces power. On 

top of that, one of the major contributors 

to smog — oxides of nitrogen (NOx) — is 

produced when detonation occurs.

The other major concept of gasoline, 

heptane, is a seven-carbon molecule 

that ignites very easily — just the oppo-

site of octane. In the 1920s, chemists 

developed a scale that rated octane 

at 100 and heptane at 0. We still use 

that scale. For example, if you select 87 

octane at the pump you are getting 87 

percent octane and 13 percent heptane 

along with a few other chemicals with 

varying carbon lengths. 

Octane enhancers have been around 

since the early 1920s with the most 

time honored being tetraethyl lead from 

where we got the slogan “fill it up with 

Ethyl” and the term “leaded” fuel. The 

lead would attach to the molecules of 

gasoline and help resist knock. It also 

was a good lubricatant for valve seats. 

By the early 1970s, lead was discov-

ered to be a health hazard. Lead poison-

ing of catalytic converters by the mid-

70s and oxygen sensors by the early-

80s brought leaded fuel to a near nov-

elty with an ultimate EPA total ban by 

1995. Although more advanced forms of 

cracking and reformulation in the refine-

ment process helped to raise gasoline’s 

octane ratings, something 

had to replace lead as an 

octane booster. 

Methyl tertiary 

butyl ether (MTBE) 

did the trick but 

became an envi-

ronmental problem. 

Not only is it a car-

cinogenic, it mixes 

so well with water. 

Leaks in underground 

fuel tanks can contami-

nate drinking water wells 

miles away. This has led to a planned 

phase-out of MTBE along with billions 

of dollars in lawsuits and cleanup costs. 

Twenty-five states have banned the 

use of MTBE. Ethanol has proven to be 

a suitable alternative. Many industry 

insiders are saying E-15 might become 

the new MTBE. 

Though the differences in fuel have 

become minimal in recent years, octane 

behavior can be varied. Do you recall 

seeing those R + M / 2 stickers on the 

fuel pump? It’s the formula chemists 

use to determine actual octane of gaso-

line and is an average of two methods 

of testing octane. The Research Octane 

Number (RON) method (R for short) 

measures the octane of the fuel in a test 

engine with a variable compression 

ratio under controlled conditions. The 

Motor Octane Number (MON) method 

(M for short) is a more precise method 

that is tested in an engine under a load 

with variable ignition timing. MON will 

run eight to 10 points lower than RON. 

Which Octane to Recommend?

When considering which octane to use, 

advise your customers to purchase the 

octane required by the owner’s manual. 

Compression ratios, variable valve tim-

ing, engine temperatures and other 

factors dictate what octane an engine 

requires. If 92 octane is more expensive 
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than 87, would it make sense that it 

would burn better, contain more energy 

or get better mileage? The answer is a 

qualified no. On the contrary, all things 

equal, using a higher octane fuel than 

required simply wastes money. 

I’ll qualify “all things equal.” Fuel sold 

at higher altitudes, Denver for example, 

runs a point or two below fuel sold at 

lower altitudes for each grade. The rea-

son is at higher altitudes, the air/fuel 

mixture will not burn as rapidly (less 

dense air), therefore knock is less of an 

issue. If the detergents are at the same 

level between regular and premium 

grade fuel (usually premium grades 

have more detergents), the engine’s car-

bon deposits are minimal, the engine’s 

cooling system is working to specs and 

the OEM properly developed the spark 

curves and knock sensor hardware/soft-

ware, then an engine will not get any 

more power or economy with premium 

fuel compared to regular. 

However, if one of those variables is 

making the engine move towards the 

detonation threshold causing the PCM 

to reduce power/economy with igni-

tion timing retardation, you might see 

increased performance and economy 

with premium fuel. On the other hand, 

if the vehicle’s spark timing strategy 

is designed for accommodating mul-

tiple octanes, you certainly will see an 

improvement with premium fuel. 

How does that work? Ford is an 

example of one OEM that doesn’t set 

a spark curve in stone and backs it off 

when knock is detected. Some Ford 

engines will increase spark advance 

up to the level of a knock threshold and 

then back it back a tad. Put in 87 octane 

and you will get a spark curve that com-

plements that. Put in 92 octane and you 

get a more enhanced spark curve. 

Not all fuel is created equal. The 

engine in your customer’s car might run 

slightly better on one of those combina-

tions than another. It’s rare, but it hap-

pens. Most of the time the difference is 

a placebo effect (only in their mind), but 

who are we to argue with a customer 

who likes XYZ fuel? If premium won’t do 

it, there are plenty of aftermarket addi-

tives that enhance octane. 

My recommendation is to emphasize 

the “easy does it” approach to all fuel 

additives. While there are some good 

additives we swear by, not every single 

one of them is beneficial. Some are just 

plain harmful, many are warranty kill-

ers and most are horribly damaging if 

overused. Octane booster might contain 

Toluene, alcohol or any number of chem-

icals that can swell elastomers, emulsify 

fuel tank plating (creating rust and lead 

poisoning of cats and oxygen sensors 

from the tern plating) and cause corro-

sion throughout the fuel system. 

Top Tier Explained 

Audi, BWM, GM, Honda, Mercedes-

Benz, Toyota and Volkswagen rec-

ommend top-tier detergent gasoline. 

Those OEMs have stated a common 

belief that the EPA minimum deter-

gent requirements don’t go far enough 

to keep engines clean. The past 18 

years of EPA-mandated detergent 

requirements have seen a slow but 

sure decrease in many fuel companies’ 

detergent concentrations by up to 50 

percent in some cases.

Detergents are changing as well. 

Consider the early 1990s before the 

chemical detergent Techron coming 

into the market. Fuel injectors were 

becoming clogged, so fuel retailers put 

in detergents to clean up the injectors. 

The trouble with that was some of the 

detergents being used in part caused 

deposits to form on the backs of the 

intake valves on PFI and SFI engines. 

There were other sources of valve 

deposits — namely condensed (and 

carbonized) crankcase vapors and EGR. 

These deposits were hard when the 

engine was warm, but soft enough on 

a cold engine to absorb some of the fuel 

mixture (like a sponge) on cold starts. 

This resulted in hard cold starts, rough/

hesitating engines when cold and stall-

ing issues. 

Now we have Gas Direct Injection 

(GDI) engines that don’t use an injec-

tor pointed at an intake valve; rather 

it situates the injector directly in the 

cylinder. The cleanest fuel in the world 

might not keep valves clean in an 

engine with GDI. The valves still will 

get some residual fuel spray inside the 

engine along with the EGR and PCV 

deposits. Early adaptations of GDI have 

encountered numerous complaints of 

fuel economy and performance deg-

radation. This condition can occur as 

early as a few thousand miles after 

leaving the dealer’s showroom floor. 

Diagnosing Valve Deposits

If you suspect severe valve deposits you 

have two diagnostic options. The first 

option is a peek with a bore scope. Prices 

on these handy little jewels have come 

down into affordable ranges in the past 

few years. Your second option would be 

a little less intrusive but requires a little 

research if you haven’t done it before – 

Volumetric Efficiency (VE) testing. 

Google the procedure; all you need is 

a scan tool and a VE calculator which 

can be found on-line or included in 

ATS’s E-Scan. The E-Scan is a PC based 

scan tool that performs several unique 

Ever had a customer add the wrong 
fuel to the tank?

E85 might be cheaper, but odds are 
you’ll use more of it. E85 has less 
energy per gallon than gasoline and 
requires a richer air/fuel ratio.
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drivability tests including VE testing. If 

your VE is confirmed to be lower than 

specified due to mechanical conditions, 

it might be time to turn some wrenches 

to have a look at the intake valves. They 

might have enough carbon on them to 

impede the engine’s ability to breath. 

More recent engine adaptations of GDI 

have seen redesigned PCV systems, 

internal EGR via variable valve timing 

and more careful injection timing to pre-

vent sticky intake valve deposits. 

Oxygenates

The Clean Air Act of 1990 further 

changed the composition of gasoline, 

requiring up to 65 different blends for 

various regional considerations such 

as air pollution levels and seasonal 

conditions. Five separate EPA regula-

tions outline specific requirements for 

motor gasoline: (1) limitations on lead-

based antiknock agents, (2) mandated 

detergent additives, (3) limitations on 

the Reid Vapor Pressure, (4) mandated 

oxygen content and (5) the content of 

reformulated gasoline (RFG). 

The two most common oxygenates 

are methyl tertiary butyl ether (MTBE) 

and ethanol. In order to achieve a 2.7 

percent required baseline, refiners or 

distributors must either blend in 15 

percent MTBE, derived from natural 

gas, or 8 percent Ethanol, derived from 

renewable feedstocks such as corn sto-

ver or cellulose. With MTBE almost put 

out to pasture (as mentioned previous-

ly) that leaves ethanol in either ETBE 

form (Ethyl Tertiary Butyl Ether) or E-10 

(gasohol) as the popular oxygenate for 

regions requiring oxygenated fuel. 

Alcohol

Alcohol in the tank of a stock vehicle not 

designed as a flex fuel vehicle is a disas-

ter. That’s why OEMs for years have lim-

ited the alcohol in non-flex fuel vehicles 

to 10 percent ethanol (alcohol produced 

from grain) and 5 percent methanol. 

Ethanol is powerful, too, just not as 

powerful. Gallon for gallon, gasoline pro-

vides, on average (numbers vary with 

seasonal RVP changes), about 125,000 

BTUs of energy. E-85 (85 percent etha-

nol/15 percent gasoline) only provides 

80,000 BTUs of energy. That means it 

could take you 1.5 gallons of fuel to go 

the same distance 1 gallon of gasoline 

will take you. On the plus side, every 

gallon of ethanol produced reduces 
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American’s dependence on foreign oil, 

helps farmers and reduces air pollution. 

Even more important than economy, 

if the fuel system hasn’t been designed 

for alcohol various elastomers can fail 

along with internal tern (lead solder) 

plating in tanks that are of the old steel 

design. Fuel pump failures are common. 

Current pump gas is limited to E-10 

but in the works are plans to plunge 

the nation into the world of E-15. That 

extra 5 percent ethanol content doesn’t 

sound like much but it does make a 

difference. Vehicles built prior to 2001 

are likely to have problems of alcohol 

induced damage to their fuel systems 

and are exempting from using E-15. 

Owners of historic cars and motorcycles 

are naturally up in arms over the move. 

The president and CEO of the American 

Automobile Association (AAA) Robert 

Darbelnet made news speaking out 

about the problems of E-15 last fall.

We’ve all had this scenario in our 

shops, asking the customer, “Why did 

you pump E-85 in your non-flex fuel vehi-

cle?” The truthful answers? “It’s cheap-

er.” “I thought it wouldn’t hurt.” “It was 

an accident.” Sometimes we don’t get 

truthful answers. Sometimes the tanker 

refueling the retailer screws up. Diesel 

goes in the gasoline in-ground tank or 

E-85 goes in the 87 octane tank. How can 

you tell if your customer’s non-flex fuel 

vehicle has been dosed with E-85? The 

answer might be simpler than you think. 

Contaminated Fuel Diagnosis 

The wrong fuel won’t burn well or at all 

in an engine. Period. Your sense of smell 

is your quickest test. Next is your scan 

tool. Fuel trim numbers will be positive 

(if the engine even runs), indicating 

there needs to be more fuel due to the 

fact (in this scenario) the fuel in the rail 

isn’t allowing for good combustion. Lean 

codes might be present. The engine 

might have enough fuel trim adaptation 

to actually run decent or could lean out 

so much at wide open throttle (WOT) 

that something bad happens inside the 

cylinder. Some flex fuel vehicles use a 

sensor in the fuel line that monitors the 

fuel’s alcohol content. The PCM reads 

this percentage and adjusts the fuel 

injector on time to compensate for the 

less powerful fuel. 

Other flex fuel vehicles monitor fuel 

trim changes when the fuel tank’s 

sending unit indicates there has been 

fuel added. If the trim goes up and the 

only thing that happened (in the PCM’s 

mind) is fuel being added, there must be 

alcohol in the fuel. If a flex fuel vehicle 

in your shop gets a PCM re-flash, the 

old learned alcohol percentage resets to 

zero. You either need to drain the tank 

and put in straight gasoline or test the 

alcohol content yourself and reset the 

PCM to that percentage with a scan tool. 

Finally, there are tests for fuel problems. 

You could send a sample to a chemist, 

but here’s how you test for water con-

tamination and/or alcohol content.

1. Retrieve a measure of fuel from the 

effected vehicle and allow it to settle for 

15 minutes.

2. If a separation line is present there 

is water present in the fuel.

3. Pour eight units (cc, ounces, ml 

whatever unit you like) of sampled gas 

in a container accurately marked.

4. Add two units of water to the sam-

ple. Apply lid and shake. Allow to settle 

for 15 minutes.

5. If the fuel sampled is straight gaso-

line a separation line will form at the 

two-unit mark.

6. If the fuel separation line is above 

the two-unit mark, there is alcohol in the 

fuel. The difference of where the separa-

tion line should be and where it is gets 

divided by the total volume of what you 

are testing and that becomes your alco-

hol content percentage. Easy enough?

Alcohol absorbs water and alco-

hol will mix with gasoline so it almost 

appears the alcohol gets rid of the 

water. It doesn’t; it just suspends it. 

This essentially is how gas line anti-

freeze works. Comprised of isopropyl 

alcohol, the fuel line anti-freeze prevents 

water from accumulating at the bottom 

of the tank by suspending it and allow-

ing it to flow with the gasoline /alcohol 

mix to the engine to be burned. 
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Suspect alcohol in the fuel? Put your 
ohmmeter leads in it. Any reading 
indicates alcohol, since it is conduc-
tive while pure gasoline is dielectric.

Get additional additives (usually 
detergents) right at the pump.
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We can’t get them to read the owner’s 
manual, let alone the print on the gas 
cap.
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M
y dad drove a lot of different 

cars home from his garage. 

One morning in 1963, I 

remember looking down the 

long dirt road in front of our 

house at the approaching school bus, 

and I glanced over my shoulder at Dad 

while he slid behind the wheel of a long 

black car to leave for work. I still don’t 

know if that grand old boat was a 

Cadillac or a Chrysler, but I do remem-

ber the goose bumps I felt when I saw 

all four of the windows slide down into 

the doors under their own power. 

When I was 6 years old, it seemed 

more like magic or science fiction than 

reality. According to some sources I 

found online, Daimler first introduced 

electric windows in 1948, but the SAE 

timeline credits Lincoln with the first 

power windows in 1946.

My wife is a drive-through bank tell-

er, and she says one in four of her cus-

tomers have a driver side front power 

window that is inoperative; they have 

to open the car door to do business. 

Any shop owner knows there’s a big 

profit in power windows. 

The old scissor-type regulator with its 

curved rack and spiral spring were by no 

means trouble free, but they didn’t drop 

like flies the way so many of the cable 

and pulley units do nowadays, either. 

Usually all it took on those units was 

a motor or a switch. That being said, 

those units do tend to bind up as the 

door housing gets tired.The cable and 

pulley units are easier to service, and 

from the design side of things, they’re 

a lot easier for automotive engineers to 

work into a variety of door shells. 

For my purposes as a technician at 

the Ford/Jeep dealer, I’d operate the 

switch on a dead glass and watch the 

dome light or the instrument cluster 

voltmeter. If it reflected a heavy bat-

tery draw while I was trying to get the 

window to move but the window didn’t 

respond in the desired direction (down 

if it was all the way up or vice versa), 

that generally meant the switch was 

working and the circuit was complete, 

so a motor was in order. In those cases, 

removing the door panel and banging 

the inside of the door really hard some-

times will unbind the motor. 

If that doesn’t work, you simply 

can remove and reinstall the motor 

on a scissor-regulator equipped door 

would un-jam things for a temporary 

fix. But that’s all it was. Those just 

about always came back. Running one 

of those jamming scissor-types down 

all the way tends to render it inopera-

tive. I once replaced the regulator and 

the motor in one of those and the new 

one seemed to work fine for a couple of 

weeks and then jammed the same way 

FAILURE TO GO UP OR DOWN IS NOT THE ONLY FAULT 
TODAY’S POWER WINDOWS CAN SUFFER.
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the old one did, indicating a problem 

with the door itself. 

If, however, operating the switch 

doesn’t dim the dome light, then 

there’s an open circuit somewhere. 

Nowadays, almost invariably, what 

we have are cable and pulley regula-

tors with a motor that still runs, but 

the regulator it’s bolted to has become 

a tangled mass of junk. The most odi-

ous circumstances revolve around a 

window that’s down and won’t go up 

in a rainstorm or in cold weather. Like 

a bad timing belt, those failures don’t 

generally pick a good time to happen.

Troubleshooting becomes more chal-

lenging when you factor in the solid 

state one-touch-down box or body 

computer (whatever applies), though 

those little rascals are generally pretty 

reliable. Some newer vehicles (like the 

2006 Sonata) actually have one-touch 

up windows. That sounds pretty dan-

gerous, doesn’t it, sort of like a glass 

guillotine? Not so on the Sonata. Those 

windows are kind of like your garage 

door; they stop and reverse direction 

if the window opening is obstructed 

before it reaches the top of its travel, 

and there are multiple safeguards built 

into the ECU programming.

Pricing the Repairs

Motors and regulators obviously aren’t 

the only problems with power win-

dows, though they’re generally the 

most expensive repairs. I say generally, 

because some Japanese cars can have 

pretty expensive switches. At the time 

of this writing, I found that the drivers 

side switch on a 2004 Camry lists for 

$356.67 (the regulator is only $101 and 

comes separately from the motor, which 

is $280). The same switch for a 2001 

Jeep Cherokee lists for $139. A 2001 

Mazda 626 driver side switch runs just 

more than $300, but that same switch 

for a 2004 Six is only $104. Go figure. 

On a 2004 GMC Envoy without 

heated seats, the driver side switch 

is $229.83 (the driver’s window motor 

is $115). Regulators are all over the 

place, from a little more than $100 to 

well over $300 on most of the cars I 

checked. Volkswagen switches and 

regulators tend to be less expensive, 

but the window motors on a 2001 VW 

GTI are $319. 

Speaking of German cars, the win-

dow regulators, motors and switches 

on Mercedes automobiles are very rea-

sonable, usually costing only a fraction 

of what those parts sell for on Japanese 

platforms. The window regulators on 

Jaguar automobiles run from $600 to 

$700, and the motors can be about $50 

on either side of $500. This could go 

on for awhile, but you get the picture. 

Fixing the power windows on some 

cars can be more expensive than a sal-

vage yard engine for the same car.

Ford power window motors that 

drive those old spring-and-scissor 

regulators have breakaway gears that 

are prone to give out. When I operate 

The 2004 Honda Civic driver’s 

side window has an integral 

control unit and two relays 

to operate the driver side 

power window for auto 

down function. Notice the 

motor is a four-wire unit: the 

second pair of wires feeds a 

pulsed signal to the control 

unit for auto-down function. 

No initialization procedure 

is listed for this system. 

Presumably, the control 

unit simply looks for the 

pulses to stop and uses that 

interruption to stop driving 

the window when it stalls 

during downward travel. The 

power window relay in the 

instrument panel fuse box 

provides B+ voltage to all the 

window switches but only in 

the key on and start positions. 

Notice also that there are 3 

different fuses that can kill 

the power windows and the 

all-too-familiar circuit breaker 

integral to the motor.

The original regulator had 

become uncabled, as they 

usually do. This one went 

fi rst, then the right front went. 

We decided to get those two 

replaced before the other two 

failed. These regulators are 

a lot quicker and easier to 

replace than the old scissor-

and-spring type.

These two-track regulators 

can be confusing at best, so 

it’s a good idea to get the 

new one in hand and note 

the confi guration and routing 

of the cables before diving 

headfi rst into the job. Notice 

that this Dorman replacement 

(just more than $100) has a 

pigtail instead of an integral 

connector. This doesn’t hurt 

a thing, but be careful to keep 

the extra wire out of trouble.
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the switch for a particu-

lar window, hear the 

motor running but not 

moving the window 

and making that 

bumping noise, I 

know the gear is 

shot. While they 

weren’t available 

initially, nowadays, 

aftermarket gears can 

be bought at the dealer 

parts counter as well as 

at most parts houses. Further, 

the gears aren’t that expensive (about 

$20). They’re fairly easy to change, but 

the labor charge is about the same as 

replacing the motor. 

To do that on an older Ford, just yank 

the door panel, look in the general area 

where the motor is located, and you’ll 

find three center punch marks that cor-

respond with the screw heads that hold 

the motor in place. You’ll need a 3/8-

inch or larger drill bit to make a hole 

big enough to egress a 1/4-inch drive 

5/16 socket. After you drill out the 

center punch marks, just look through 

the holes and there are the bolt heads. 

Sometimes you’ll have to remove the 

door speaker to get the 

motor out. 

T h e  b u m p i n g 

and thumping that 

comes from those 

failed Ford gears 

results from the fact 

that the outer gear 

and the inner gear 

no longer are turn-

ing together. The little 

plastic pucks that marry 

the two-piece gear together 

tend to crumble, and they look as 

if they are designed to do exactly that, 

possibly in case of an overload situation, 

but I’ve never seen that in writing. The 

helical outside ring gear on the business 

end of the window motor is driven by 

a worm gear to provide the necessary 

torque to raise that heavy glass (albeit 

with that powerful spiral spring adding 

lift), and the inner pinion gear meshes 

with a curved plate that is a part of one 

side of the scissor regulator. 

We fix quite a few power window 

problems in my automotive department 

at the college. Late model GM cars have 

lots of power window problems, and at 

the dealership, it generally costs about 

This was one of two regulators 

we had to replace in a 2002 

Trail Blazer. While we ordered 

the left rear regulator, we got 

a right rear one to start with, 

and it took the parts guy at the 

local Chevy dealer three more 

attempts before he got us the 

correct one. The part number 

kept changing and what he 

kept sending wouldn’t fi t.

Moisture barriers like the one 

on this mid-90s Mitsubishi 

Montero are the fi rst thing you 

see when you pull a door panel 

on a previously untouched 

vehicle. They were made of 

special paper on older cars, but 

were upgraded to plastic about 

20 years ago. And while it’s very 

tough trying to peel one out of 

the way without destroying it, 

the barrier is really important, 

so do what you have to in order 

to seal it up again like this when 

the job is done, even if you have 

to repair the torn barrier with 

packing tape.

Read this blog
on an interesting failure
 of a Toyota Sequoia rear
hatch caused by a failed

sensor in the tailgate. 
MotorAge.com/

sequoia

HYUNDAI SONATA DRIVER 

SIDE POWER WINDOW

When driver door power window auto-
up switch is operated on the Sonata, the 
“Safety Function” is activated.

When the ECU detects the force of 100N 
(Newton Meters) during the window ris-
ing (4 mm to 25 0mm from the top of the 
opening), the window is reversed until 
300 mm (12 inches) from the top of the 
door. The Hall Effect Sensor provides 
input to the ECU on the position of the 
glass. Notice that there is a lot more to 
this power window lift unit than just the 
motor. 

When the battery has been disconnect-
ed for more than 5 minutes, the safety 
power window motor may need initial-
izing. Power window operation before 
initializing is as follows:

t�.BOVBM�6Q�%PXO�GVODUJPO�JT�BWBJMBCMF

t�"VUP�6Q�GVODUJPO�JT�OPU�BWBJMBCMF

Initializing the window motor: Start with 
the window in the full open position, 
raise the window, holding the switch 
in window, full-close position over 0.2 

second. If you don’t start in the full open 
position, this probably won’t work.

Note: If you initialize the safety power 
window with the glass jammed, safety 
function will not be available.

Fail safe mode initializes when the win-
dow is forced to move by something 
other than motor operation - the ECU 
knows from the Hall Effect switch input 
that the glass is no longer where it 
TIPVME�CF��"U�UIJT�QPJOU�UIF�&$6�FOUFST�
fail safe mode for user’s safety. In Fail 
Safe mode, the window will go down but 
it will only go up 20 millimeters at a time.
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$400 per door to replace the regula-

tor, which comes with the motor, but 

it’s a bolt-in part instead of being held 

by rivets like the Crown Victorias and 

rear door regulators on late-1990s Ford 

Explorers. For awhile, Explorers used 

the scissor-type regulators in their front 

doors and the cable and pulley units in 

rear doors. Late-90s Dodge Caravans 

have cable and pulley units, but with 

two tracks instead of one, and they can 

be a bit confusing to figure out if you 

aren’t paying attention when you snatch 

the old one.

Crown Victoria window regulators 

are the same type but are available 

from aftermarket sources (like Dorman) 

for a fraction of what it costs to replace 

a GM regulator, and Dorman is making 

more and more replacement regulators 

available all the time. One example of a 

fairly recent Dorman release would be 

the front window regulators on some 

Chevy Trail Blazers. 

If a power window regulator is riv-

eted in, there’s no good reason not to 

rivet the new one in. The plastic insula-

tors that go on either side of the door 

glass where it attaches to the regula-

tor on a Crown Victoria are available 

from Ford. The outboard insulator has 

a big metal washer built into it and the 

inboard one is all plastic. But when you 

buy a pack of each, one pack comes 

with eight pieces and the other pack 

comes with seven. I’ll never understand 

that, because they’re always replaced 

in pairs. And by the way, removing the 

glass from the door is a must when 

replacing a cable and pulley regulator.

The Other Problems

Then there are those times when we’re 

blind-sided by motors that need initial-

izing, like the rear windows on Explorer 

Sport-Tracs. Those aren’t plug and play, 

so dig out the shop manual if you have 

to replace one. We did some work on a 

2007 Toyota Avalon a few weeks back 

and found that the sunroof goes offline 

until the windows are reinitialized, 

a process that is simple once you’ve 

done it but impossible to figure out if 

you haven’t. It goes this way:

1. Operate each window from the 

respective switch. From full up, roll 

the window all the way down and then 

all the way back up. At this time, the 

driver’s door power window switch 

illumination blinks.

2. Push the driver’s door power win-

dow switch and lower the window 

halfway.

3. Pull up the driver’s door power 

window switch until the window 

closes, and continue to hold it up for 

more than one second. At this time, 

the driver’s door power window switch 

changes from blinking to constant illu-

mination.

4. Check for the proper operation of 

the one-touch open and close function 

by fully pushing the switch down once 

and fully pulling the switch up once.

5. Repeat steps two through four on 

each door’s power window switch. 

6. Check that each door’s power win-

dow switch light is on.

Dad’s Chrysler might have seemed 

like sci-fi, but today’s cars give new 

meaning to the term “Rise of the 

Machines.” 

RICHARD 
MCCUISTIAN
CONTRIBUTING 
EDITOR

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

  E-mail Richard at rwm19@mail.com

Power window switches 

generally are wired in series 

the way you see here. For 

that reason, a bad driver side 

switch in the master power 

window switch assembly can 

cause the passenger side 

window motor not to work 

from either switch. Both wires 

feeding the motor should 

show ground whenever both 

switches are at rest. If either 

wire doesn’t show ground, 

check the wires coming from 

the master switch. If they both 

show ground on the incoming 

side of the passenger switch, 

then the passenger side 

switch is faulty. If, on the 

other hand, there is no ground 

being fed to the passenger 

side switch from the master 

switch and the wires are 

good, the master switch 

is faulty. Remember now, 

if either wire is shorted to 

ground, the window will work, 

but only in one direction. I’ve 

seen that a time or two.

In a situation where the parts 

have to be ordered but the 

customer needs to drive the 

vehicle, the window usually can 

be propped up like this with a 

piece of PVC pipe cut to the 

right length and notched on the 

top end to receive the glass. 

Notice we wire-tied this one to 

the door to keep it in place.

“Ford power window motors 
that drive those old spring-
and-scissor regulators have 
breakaway gears that are 
prone to give out. When I 
operate the switch for a 
particular window, hear 
the motor running but not 
moving the window and 
making that bumping noise, 
I know the gear is shot.”
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B
arrow, Alaska, generally is rec-

ognized as the coldest spot in 

the United States. Its average 

temperature is a balmy 11.7° F 

and has a recorded best low 

temperature of -56° F. On the other 

side of the coin, the world record for 

high temperature is 134° F, and a few 

cities in California were close to break-

ing that mark during the heat waves 

experienced this past summer. And 

while this article is going to talk about 

preparing for the low side of the scale, 

many of the tips shared apply equally 

to hot or cold climates.

Let’s Start With The Battery

A battery provides electromotive 

potential via a chemical reaction, and 

that reaction slows as temperatures 

drop and increases as temperatures 

rise.  Compared to a standard tempera-

ture of 77° F, a battery that hits freezing 

will typically produce 20  percent less 

energy, and at -22° F, the capacity can 

be cut in half. 

But it’s not just the cold. According 

to a 2010 Battery Council International 

(BCI) failure mode study, even though 

batteries have become more heat toler-

ant over the last decade or so, heat still 

can have a drastic impact on the life 

of the battery. Back in 2000, a change 

of just 12° F took roughly one year off 

of the battery’s estimated lifespan. 

In 2010, it takes a 22-degree change 

to have the same impact. Overall, 

improvements in battery design have 

resulted in an average lifespan of 

roughly 55 months (compared with 

an average of 41 months during in the 

2000 study). And you might be sur-

prised to learn that batteries in the 

South are used up (with an average of 

47 months) long before their northern 

cousins (averaging 59 months). 

To help make sure your customer’s 

battery will deliver as promised, per-

form a complete battery/charging 

system test. All you need to do a com-

plete set of tests is a digital multimeter 

(DMM) and an amp clamp. 

Start by measuring the Open Circuit 

Voltage (OCV) of the battery. A fully 

charged battery with healthy elec-

trolyte should read 12.66 volts (2.11 

volts per cell). This is an indication of 

the state of charge of the battery. If 

your meter reads more than 12.8 volts, 

there is a surface charge on the bat-

tery. This also can tell us something 

about its condition. Surface charges 

higher than 13.5 volts or so can indi-

cate that water has been depleted 

from the electrolyte, due to evapora-

tion or overheating. 

NO MATTER WHERE YOU LIVE, THERE ARE STEPS YOU CAN 
TAKE TO HELP YOUR CUSTOMERS PREPARE FOR THE 

CHANGE OF SEASONS.
BY PETE MEIER | TECHNICAL EDITOR

Ô UNDERCAR

Photos: Pete Meier

Scan this QR Code to read on your 
smartphone a tech tip on servicing 
cabin air fi lters. Or visit 
MotorAge.com/airfi lterservice

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

The best way to check the coolant mixture ratio is with a refractometer. Coolant test strips rank No. 2.
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If the fluid level has 

dropped low enough 

to expose the plates 

even a little bit, 

it’s a good idea to 

replace the bat-

tery. If the plates 

a r e  s t i l l  s u b -

merged and you 

can access the cells, 

use a syringe to add 

water (distilled only, 

please) to just below the 

vent well. A reading of 12.5 

volts or less indicates a battery that is 

discharged more than 20 percent, and 

you must recharge the battery before 

proceeding with a load test. An OCV 

reading of less than 10.5 volts indi-

cates a shorted cell and the battery 

should be replaced. 

Be sure to test the battery con-

nections. Look for (and clean) termi-

nal corrosion and the battery case. 

Corrosion on the terminals usually is 

caused by outgassing of the electro-

lyte and might indicate a leak in the 

battery casing. Dirt and grease on the 

case (if it forms a path between the 

posts) can be a source of battery drain 

and accelerate the wear and tear on 

the battery. 

Perform a voltage drop test on both 

the positive side of the starter circuit 

(one lead at the positive post and one 

lead at the end of the starter cable 

where it attaches to the starter) and 

on the ground side of the same circuit 

(one lead at the negative battery post 

and the other on the starter case). Be 

sure to have an assistant crank the 

engine while you’re testing. Voltage 

drop tests must be done with the 

circuit on. Correct the cause of any 

excessive drop found.

The next step is to perform a crank-

ing voltage test. Unlike a carbon pile 

load test, this test only applies a load 

to the battery for a few seconds. With 

your DMM still connected, turn on the 

meter’s record (or MIN/MAX) feature 

and crank the engine. Repeat the pro-

cess three times, allowing the engine 

to run for a few extra seconds on the 

last cycle before turning it off. Your 

minimum reading should be above 

10.0 volts (as opposed to the 9.5 volts 

for a 15-second carbon pile load test). 

Anything less than 10.0 volts indicates 

a battery that has reduced capacity.

But before you recom-

mend a replacement, 

be sure to consider 

the battery’s tem-

p e r a t u r e  w h e n 

you tested it. If it 

didn’t meet 10.0 

volts while it was 

still in the 70s, you 

certainly are doing 

your customer a favor 

when you recommend a 

new one before the weather 

drops to the 20s. 

Now check your meter’s MAX 

recording. This is charging system 

voltage and should fall between 13.5 

and 15.0 volts. Refer to the OEM ser-

vice specifications for your specific 

vehicle, as some cars use intelligent 

charging strategies that initially 

charge at a higher rate than you may 

be used to seeing.

The last test is the battery recharge 

current test. This is where you’ll need 

an accurate amp clamp. When the 

engine is started, the battery is tempo-

rarily depleted. As soon as the engine 

begins to run, the alternator comes on 

line to replenish what was lost. Initially, 

the NET current (the total difference 

between system demand and alterna-

tor output) flowing into the battery can 

be substantial, but it should only take 

a few minutes (allow five) for a good 

battery to recover. 

The NET current flow then should 

drop to less than 10 amps (some sourc-

es say 3 amps). The lower the number, 

the better it is for the health of the 

generator. If the number remains high 

Performing routine
maintenance? Improve

what you do by watching
this free video, one of our

The Trainer features 
MotorAge.com/

oct11trainer

This alternator might be 

rated for 110 amps, but it is 

not designed to deliver high 

current for an extended time. 

Test the recharge current as 

part of your overall charging 

system analysis.

ToughOne®Absorbent Glass 

Mat (AGM) batteries provide 

superior performance in 

vehicles with multiple 

electronic devices, and are 

better equipped for today’s 

vehicles than traditional lead 

acid batteries.  

Delivered fast from Advance.

Provide your 
customers up 

to twice the 
battery life 
with AGM.
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(caused by an internal fault in the bat-

tery, typically sulfation), the generator 

can overheat and fail. 

Coolant

Coolants provide important protec-

tion for the engine and, on hybrids, 

for the high voltage electrical systems. 

Well, the water does most of the cool-

ing. The coolant is added to the water 

to enhance both boil-over and freeze 

points. In addition, inhibitors in the 

coolant protect system components 

from corrosion and erosion. With all 

the important work coolant has to do, 

don’t rely on a simple visual check of 

the coolant bottle’s fluid level alone.

We can, though, start there. Check 

both the level and condition of the cool-

ant in the reservoir. Low levels happen 

for one reason only: leakage. So if the 

level is low, be sure to determine why 

it’s low and correct the problem. Low 

coolant levels promote air in the sys-

tem, and coolant can’t protect what 

it can’t touch. Debris in the tank, too, 

can come from only one place and are 

evidence of a cooling system receiving 

less attention than it should have.

Next, check the water/coolant mix 

with (in order of preference, best to 

worst) a refractometer, test strip or 

gauge-style hydrometer. No ball-type 

hydrometers, please, and take your 

sample from the system and not the 

reservoir. A coolant mix in the 40 to 60 

percent range is considered acceptable. 

Follow up that check with a check of 

the pH, or acidity, of the coolant. The 

pH is an indication of the health of the 

inhibitors. Typically, the coolant will 

become more acidic as the inhibitors 

drop out. If the coolant passes this test 

as well, your customer’s coolant should 

be ready for the winter ahead. On the 

other hand, if the coolant is too acidic 

(or too alkaline), a coolant flush and 

refill with fresh coolant is needed to 

insure system protection.

A couple of notes on cooling system 

service for you. First, water makes up 

half of the mixture, so be sure to use 

water that meets specifications for both 

the flushing procedure and for the refill. 

There are test strips you can buy to 

check your shop’s water supply, and 

you should do it periodically to make 

sure it’s OK. But the water in your shop 

is drinking water and is not suitable for 

use when mixing up the refill. Why? It 

is oxygenated to make it taste better, 

and that same oxygen can lead to wear 

and tear in the system. For your 50/50 

mix, use distilled water or buy coolant 

that is pre-mixed from the factory. 

Second, coolant color is not indica-

tive of the type of coolant in the sys-

tem. Follow the OEM recommendations 

when selecting a replacement product. 

Third, coolant service intervals can be 

as high as 10 years or 150,000 miles 

for some makes, but that’s in a perfect 

world. Even extended life coolant can 

be worn out prematurely if the wrong 

water is used, air is prevalent in the 

system, leaks have been left alone and 

by a dozen other ways. 

Of course, check over all the under-

hood fluids as well as the condition of 

the belts and hoses while you’re under 

there. Watch our coolant service webi-

nar (on YouTube or in the AutoPro 

Workshop) to learn more about testing 

and identifying the causes of prema-

ture coolant failure.

Tires

Snow tires will be the norm in many 

parts of the country, and many driv-

ers have a set mounted and stored 

to make the swap a simple one. Or is 

it? Changing tires on late model cars 

can impact the operation of a variety 

of safety systems — antilock brakes 

(ABS), traction control (TCS) and elec-

tronic stability control (ESC) for exam-

ple. It also can impact the operation of 

the transmission with many models 

requiring you to tell the control module 

in charge what changes you made. 

(Left) Coolant test strips can be used to test coolant mixture and acidity, the two key factors you need to 

determine whether or not the system requires service. (Right) Even when it’s cold out, the air conditioning 

system has a job to do. Check the operation of both the A/C and heating systems to make sure your 

customer is ready for the winter ahead.

The battery might start the 

car fi ne while the weather is 

warm, but any weakness in 

it will be magnifi ed when the 

mercury heads south.

Photos: (LEFT) Pete Meier; (RIGHT) Robinair
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And there’s the tire pressure moni-

toring system (TPMS) to consider. Will 

you take the sensors out of the sum-

mer wheels and install them into the 

winter ones? Or will you install one 

of the aftermarket clone-able sensors 

in the winter wheels? Clone-able? 

Yes, these are sensors that can mimic 

the originals (either through direct 

programming or preprogrammed), 

allowing you to install them in a set of 

winter wheels and then simply install 

the tires on the car. The TPMS control 

module thinks it sees the same sen-

sors as it saw in the summer wheels, 

so no relearn is necessary.

Be sure you review the OEM service 

information regarding all of these pos-

sibilities before agreeing to a simple 

swap for your customer. Make sure 

you have the tools, service information 

and parts you’ll need to do this “sim-

ple” job properly. You can find all the 

resources you need, including several 

instructional videos, on our web site. 

And don’t forget to change out that 

stale air for fresh air before installing 

the winter tires. After all, they’ve been 

sitting in the corner of his garage all 

summer long.

OK, you do know I was kidding 

about that last part, right?

A Few Other Checks to Make

Now also is a good time to make sure 

the Heating and Air Conditioning 

(HVAC) system is working properly. 

On many cars, the air condition-

ing system is used in defrost mode 

(regardless of temperature selection) 

to dehumidify the air and help prevent 

the window from fogging up. Hook up 

the pressure gauges and check the 

operation of the A/C system.  

Once you’ve verified the A/C is 

blowing cold and is coming out of the 

right ducts, crank the temperature 

control down to full heat and complete 

your performance inspection there. A 

lack of heat can be caused by air in the 

cooling system, a temperature blend 

door that is not functioning or restric-

tions in the heater core flow.

Often overlooked is the cabin air 

filter. Once fitted to only higher-end 

cars, cabin air filters are the norm 

on more than 85 percent of the cars 

made since 2006. They not only keep 

the outside dirt, pollen and smog out 

of the cabin, they also help prevent 

debris from building on the evapora-

tor core. Clogged filters can reduce 

the airflow through the vents and on 

some occasions have been respon-

sible for the early demise of an A/C 

compressor.

Another overlooked item is the wiper 

blades. It seems our customers know 

full well they are worn and streaking 

the windshield, but then forget all 

about it once the weather has cleared. 

Visually inspect them for damage, then 

hit the washer function and see how 

well they clean and clear. While you’re 

focused on the wipers, make sure the 

wiper wash bottle is full of washer fluid. 

It, too, resists freezing. If all you see is 

water in the tank, advise your customer 

of the potential damage it could do to 

the washer motor. A small part but not 

always the easiest (or cheapest) to get 

to and replace.

What about the lights? Where I live, 

there is no mandatory state inspection, 

and I see more cars with brake lights 

that don’t work then I do with lights 

that are totally functional. With inclem-

ent weather, the need to see and be 

seen is vitally important to the driver’s 

safety. Make sure all the lights work, 

including the brake lights. 

Check the condition of the headlight 

lenses. Clouded lenses reduce the light 

getting to the road and the fix is easy 

to do, using any of a dozen different 

products on the market. I used to use 

No. 400 grit sandpaper (wet) to get rid 

of most of the haze, followed by a fine 

polishing compound to get rid of the 

rest. The key to a successful headlight 

reconditioning is the use of a sealant 

afterward to protect the lens from haz-

ing over again.

Your customers count on you (wheth-

er they admit or not) to keep them 

safe and to help them be ready for the 

seasons ahead. A little more focus on 

these key items can help you differen-

tiate your shop from your competitors, 

winning you more business in both the 

short- and long-term. 

PETE
MEIER
TECHNICAL EDITOR

Pete Meier is an ASE certifi ed 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.

  Email Pete at pmeier@advanstar.com

It can get hard to see in 

a snowstorm or heavy 

downpour, and clouded 

headlight lenses don’t 

help. This service is easy to 

perform and of real value to 

your customer.

Serpentine belts can look fi ne and still be worn out. Most belt 

makers offer these pocket tools to check EPDM belts for damage. 

This one is Dayco’s version.



60  NOVEMBER 2013  MotorAge.Com  

TECHNOLOGY

Ô  SCOPE & SCAN DIAGNOSTIC TECHNIQUES YOU CAN USE TODAY

BY “G” JERRY TRUGLIA | CONTRIBUTING EDITOR

D
o you shy away from custom-

ers that come to you with a 

transmission complaint? 

Today, nearly everything on 

the car is electronically con-

trolled, and the transmission is no 

exception. Sometimes, as 

POWERTRAIN PRO Publisher and 

ATSG President Wayne Colonna 

shares, problems on the drivability 

side can cause issues on the trans-

mission side, and vice versa. 

Recently, two vehicles came in 

to the Car Clinic bays (home of our 

TST webinars and the classrooms of 

ATTS) with transmission complaints. 

Let’s learn right along with lead tech 

Alex Portillo (who shares his experi-

ences here) and perhaps you’ll be less 

reluctant in the future to tackle these 

issues.

First, a 2003 Volvo S60

Before I get started telling you about 

the transmission problem, I would like 

to share my memory of this vehicle 

with you. It might be helpful informa-

tion should you experience the same 

problem. This Volvo was in about six 

months earlier with an owner com-

plaint of the instrument cluster not 

working. While performing my diag-

nosis, I found that all vehicles systems 

were Diagnostic Trouble Code (DTC) 

free, and the only problem was a clus-

ter that was dark and not working. 

With an AutoLogic scan tool 

attached, I was able to communi-

cate with the cluster, but the dash 

gauges and lights would not work. I 

also should tell you that in addition 

to the gauges and lights, this cluster 

utilizes an information display that 

was not operational. We suggested 

to the vehicle owner a new cluster 

and cluster configuration in order to 

get everything back to normal, but 

the vehicle owner declined to repair 

the vehicle. 

Moving on to why I had this Volvo 

back in my service bay, there was a 

new customer concern of a transmis-

sion shifting problem. The first thing I 

noticed was that the cluster was now 

working, but the dash information 

window had an SRS (restraint system) 

message displayed. (Remember this 

information as you read on about the 

transmission shifting problem.) My 

diagnosis started with a test drive 

along with a scan of the vehicle com-

puters to see if it would reveal any 

clues leading to the transmission shift 

problem. 

This Volvo looked like it was going 

to be difficult to diagnose, because 

the owner replaced the dash cluster 

with a used part at a different shop 

and likes to bounce from shop to 

shop, looking for the cheapest esti-

mate. (That never happens, right?) 

Suddenly I realized this problem was 

not going to be as bad as I thought, 

because the transmission expert, 

Colonna, was in the building. 

He was up here working with 

TST on a webcast called “Drivability 

BY LUCK, A TOP TRANSMISSION EXPERT WAS IN TOWN TO ADVISE THESE GUYS. 
THAT’S GREAT TIMING FOR DEALING WITH THESE TRANSMISSION PROBLEMS.

GOING TO THE 
EXPERTS

SCOPE & SCAN

Photos: “G” Jerry Truglia

Scan this QR Code to read on 
your smartphone more from “G” 
Truglia. Or visit MotorAge.com/
scopescan

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

This Volvo customer was one we 

all have: a price shopper looking 

for the lowest cost.

Whenever I’m faced with a 

diagnostic problem, I like to 

check all the modules for codes.
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Meets Transability,” so today really 

was going to be my lucky day with 

expert help in the house. (Editor’s 

note: Watch that webinar in its 

entirety on the TST YouTube chan-

nel or in the Motor Age AutoPro 

Workshop.) Because I don’t rely on 

others to diagnosis problem vehicles 

for me, I decided to proceed with my 

diagnostic game plan. Without any 

assistance, I continued on and found 

that this Volvo had the following 

problems: hard shift going into drive, 

late 2-3 shift and a loss of drive for a 

few seconds. 

I checked for Technical Service 

Bulletins (TSBs), made sure that the 

Transmission Control Module (TCM) 

had the latest flash and that there 

were no transmission or engine DTCs. 

I scanned the complete vehicle and 

located an ABS and SRS DTC, not 

thinking that I had to be concerned 

with them since they are not normally 

the cause of a transmission problem. 

My first plan of action was to perform 

a TCM adaptation, knowing that my 

previous experience for this type of 

problem was resolved by doing so. 

When I connected the AutoLogic 

scan tool to perform the TCM adapta-

tion, it did not progress as it usually 

does, and I wasn’t sure if it was work-

ing or not. While I was in the process 

of the adaptation, Colonna came out 

into the shop and asked me what was 

wrong with the Volvo. I explained the 

shifting problems and told him I was 

concerned about the adaption process 

because it displayed “Active” on the 

screen for longer than normal. He sug-

gested that I clear the DTCs from the 

ABS and SRS then try the Adaptation 

again. 

The transmission expert was right. 

In this instance, you can’t have any 

active DTCs present while perform-

ing an adaption. After I cleared the 

DTCs and message on the cluster, I 

tried the TCM adaptation again. Now 

successful, the transmission prob-

lems were resolved along with the 

SRS DTC. It was a different story for 

the ABS DTC that came back on dur-

ing the test drive. So the moral of this 

story is that any DTCs or messages 

in the instrument cluster display have 

to be repaired (for the Volvo anyway) 

before the vehicle is able to accept a 

TCM adaptation.

Next, a 2001 Dodge Dakota

While Colonna was in town, I had 

another problem vehicle, this time a 

2001 Dodge Dakota 4x4 3.9L V6 with 

a 42RE transmission. It came in with a 

complaint of a hard first shift. I started 

my diagnosis with a scan of the vehicle 

computer systems (I do this on all of 

my diags) and came up with only a rear 

oxygen sensor code PO136 (O2 Sensor 

Bank 1 Sensor 2 heater malfunction). 

Colonna, being the helpful guy he is, 

explained to me that the oxygen sen-

sors on some vehicles might share feeds 

that have a connection to the transmis-

sion. He went on with his explanation 

in more detail, saying that if there is a 

problem with one of the oxygen sensors 

it could affect transmission shifting. 

I decided to take a look at the wiring 

schematics and trace the wiring to see 

if they share any connections. 

After tracing through the wiring, 

I told Colonna I was unable to find 

any shared connection. He contin-

ued on with his explanation, telling 

me that the system internally shares 

something in common on the multi-

plex circuit. My next step at this point 

was to disconnect the oxygen sensor 

wiring and take it for a ride to see 

if the shifting problem still existed. 

Unfortunately, the shift problem was 

still present, having me second guess-

ing myself, thinking that I might have 

done something wrong. But what? 

I pulled the Dodge back in and lifted 

it up taking another visual of the trans-

mission and O2 wiring, only to find that 

the shift cable for 1st and 2nd gear was 

not connected. I guess when I replaced 

the transmission a few months earli-

er, I probably did not press the shift 

rod clip in all the way and it worked 

its way loose. I now clicked it back in 

place and took the vehicle for another 

test drive to see if the transmission 

shifted correctly.

By now you might be thinking about 

the explanation of the O2 sensor circuit 

causing the problem. Well, being the 

curious tech I am and knowing that 

Colonna knows transmissions inside 

and out, I decided to reconnect the bad 

O2 sensor wiring and go for another 

test drive. The result of this test drive 

was that the shifting problems were 

back again, confirming that there was 

a relationship between the O2 heater 

circuit and transmission. I finally fixed 

the vehicle when I replaced the O2 sen-

sor, and confirmed the repair by per-

forming a test drive and sufficient to 

complete the related O2 monitors. 

“If there is a problem with 
one of the oxygen sensors 
it could affect transmission 
shifting. I decided to 
take a look at the wiring 
schematics and trace the 
wiring to see if they share 
any connections.”

G. JERRY TRUGLIA
CONTRIBUTING 
EDITOR

G. Jerry Truglia, president of Technicians Service 
Training, has been in the auto repair business for a long 
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. 

  Email G. at gtruglia@tstseminars.org

Luckily, Wayne Colonna was in 

town when I had this Explorer to 

diagnose.

Even though this cable had 

popped off, the shifting problem 

wasn’t corrected until I fi xed the 

O2 heater code.
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COUNTRY SHOP DAY
WITH A FEW DAYS OFF WORK, ONE WRITER LOOKS AT LIFE IN THE SHOP OF AN OLD FRIEND.

Among the many vehicles waiting 

for service on the lot was an ancient 

fire truck that rolled off the line before 

WWII. One guy had just replaced the 

engine in a 2009 Jetta with a salvage 

yard unit (customer’s choice) and it ran 

just fine after the swap until it started 

knocking, so all that work would need 

to be done again.

The other country shop I visited was 

Bay Springs Auto, another busy coun-

try shop owned by Donnie, a friend of 

mine who has been in business at this 

same location for seven years. That’s 

where I spent the day working with 

and observing Matt, another one of my 

grads, who has been employed there 

for a couple of weeks. Donnie was just 

finishing up a vintage 1968 Mustang in 

which he had upgraded the powerplant 

from the original hot water six banger 

to a crisply rebuilt 289, complete with 

throttle body fuel injection and plenty 

of chrome. 

The owner had purchased that 289 

engine after having heard it run and 

had taken it home, planning to bring 

in both the car and the engine when 

it could be worked into the flow. He 

called Donnie and asked if it would 

be OK to replace the oil pan and valve 

cover gaskets and maybe clean the 

engine up a bit, and Donnie told him 

it would be fine. Two months later, 

with the beautiful freshly painted gold 

Mustang and the vintage replacement 

V8 engine finally at the shop, it turned 

out the engine was locked up. 

Upon interrogating the customer, 

Donnie discovered that while guy had 

the engine oil pan and valve covers 

off, he decided to wash everything he 

could see with dishwashing detergent 

and a water hose.  The end result was 

predictable – the engine that was run-

ning right before he bought it was now 

scrap iron in need of reconditioning. 

Well, in truth that wash job wasn’t such 

a bad thing, because he did get a fresh 

rebuild, even if it was a pricey one, and 

this cream puff of a Mustang deserved 

it. The guy even got a sequential turn 

signal kit installed. This was a beautiful 

machine when all the work was done.

Air Flow Issues 

on an Old C1500

In Bay Springs’ service bay No. 1 sat 

a faded blue 1988 Chevy pickup with 

a brand new A/C compressor installed 

but with lousy airflow into the cab. 

Another tech, Ben, removed the blow-

er for a rat’s eye look at the evapora-

tor core, which is hard to see without 

a mirror or a borescope. With Donnie’s 

Snap-on scope fired up and the probe 

peeking up through the blower hole 

into the evaporator case, it was evident 

that leaves and dust had been making 

their way into the fresh air vents for 

decades. There was probably a pound 

BY RICHARD MCCUISTIAN | CONTRIBUTING EDITOR

O
ne recent week, I visited two country shops where I’ve placed grads, and both shops 
are well-equipped and busy. Elite Automotive is a shop where you’re just as likely to 
have a Bobcat front-end loader in the service bay having the tracks replaced as you are 
to see a Chevy pickup in for a clutch job or a 2009 VW in for an engine swap.

Scan this QR Code to read on 
your smartphone blogs from 
Richard McCuistian. Or visit 
MotorAge.com/rmblogs

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

HOT PROBLEM

2007 FORD EDGE

Vehicle Year/Make/Model

3.5L V6

Engine

6F50 AUTOMATIC TRANSAXLE

Transmission

98,851

Mileage

A/C DOESN’T COOL

Vehicle complaint
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of dust and a cigar box worth of leaves 

nestled up to that heat exchanger, and 

it needed hosing. 

The good news was that the old truck 

had rubber mat in the floor instead of 

carpet, so it was parked on the slop-

ing drive where some creative water 

work was applied to clear the core and 

case of dust and leaves, with some of 

the water going out the evap drain and 

some running out of the truck’s floor-

board and off the edge of the concrete. 

The owner couldn’t care less if we got 

his rubber mat wet, he just wanted to 

cool down on these humid, 90-degree 

South Alabama days, even if it has 

been cooler in Alabama this summer 

than any in recent memory.

This truck had intermittent oil pres-

sure gauge problems (lifter clatter was 

never heard even when the gauge was 

down), and the owner opted to hire 

the shop to pop a 2-inch lighted gauge 

under the dash. Donnie opted for an 

electric one so as not to pipe oil into the 

cab. The problem with this 1988 Chevy 

V8 oil sender is that it is mounted near 

the rear exhaust runner and tends to 

fail because of the heat, and that might 

have been the root of the intermittent 

gauge anomaly. Donnie opted to fash-

ion a heat shield with a piece of tin, 

which didn’t hurt a doggone thing.

The 2001 Explorer

As the Mustang job was drawing to a 

close, the guys jerked the engine out 

of a 2001 Explorer that had the noisy 

timing chain syndrome for a partial 

rebuild. The guy wanted all the chains 

and nylons plus a total engine reseal, a 

new high volume oil pump and a fresh 

torque converter and seal, because 

they were exposed with the engine 

out anyway.

Matt set up the tools the way I had 

trained him so as to put the camshafts 

and crankshaft in time. For those who 

aren’t familiar with this platform, it 

has three timing chains, one of which 

drives a jackshaft that spins in the 

bores where the old in-block camshaft 

rides on OHV engines. This jackshaft 

MOTOR AGE GARAGE
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drives the two overhead 

cams via one chain 

on the left front and 

another on the right 

rear.  There are 

no timing marks 

on anything, and 

you need the spe-

cial tools to set the 

chains up. One tool 

locates the crank at 

No. 1 TDC, and there is a 

tool that puts each camshaft 

at the proper index before the 

cam gears are torqued, with the cam-

shaft gear holder bolted to the head 

and pegged securely into the gear that 

is being torqued. 

That being said, if you understand 

how things line up, you might get these 

shafts pretty close. But the cam gear 

retainer bolts are all torque-to-yield and 

have to go another 90 degrees after 

initial torque, thus the need for special 

tools to lock things in place during that 

torque procedure. More engines than 

ever now are being built this way, and 

special tools abound. The timing chain 

job went on the back burner for lack of 

a couple of crucial parts that were en 

route, but the parts did arrive for the 

2007 Edge A/C job.

Working on the Edge

The A/C wasn’t cooling on this 2007 

Edge, and while there were no blown 

fuses, the heavy scorch smell in the 

engine compartment pointed us to a 

partially shorted clutch coil that had 

lost its ability to magnetize but was 

producing enough heat to begin liq-

uefying the rubber parts of the clutch 

pulley. A new compressor from Ford 

runs nearly $900, but you 

can get a new after-

market unit for just 

less than $500, and 

that option was 

pursued on this 

job.

 Some A/C com-

pressors can be 

replaced in literally 

15 minutes, but this 

wasn’t one of them. 

Further, we all know it’s 

a dereliction of duty to replace 

a compressor without also replacing 

the receiver/dryer, which in this case 

was one of those long white desic-

cant socks that goes in that skinny can 

built onto the side of the condenser. 

Because the compressor failure was 

external and there were no metal par-

ticles circulating with the refrigerant, 

the decision was made to leave the 

expansion valve alone. 

I have yanked the plug and changed 

those desiccant socks quite easily on 

some other vehicles, but this Edge 

required quite a bit of work. The con-

denser has to be removed from the 

vehicle in order to access the plug 

on the bottom of the can that houses 

that desiccant cartridge, which is 

a moderately major operation that 

starts with coolant recovery. Donnie’s 

Robinair J2788 compliant machine 

does a smashing job of that, and it also 

extracted three of the four ounces of 

refrigerant oil that were in the system.

Matt delved into ALLDATA, waded 

past some confusing pictures of bolts 

that didn’t exist on this vehicle and 

figured out how to remove the fascia 

in short order.

Read more 
on what to do
and not to do

when you’re servicing 
today’s A/C systems.

MotorAge.com/
acdonts

This is a busy country shop all year around, is several miles outside the nearest 
town, but with a lot of regular customers who won’t take their cars to anybody else.

This is the Snap-On borescope 
look up through the blower motor 
hole into the evaporator case. In 
addition to these leaves, there was 
a lot of dust clog.

This 2001 4.0L Explorer engine 
requires a lot of torque-to-yield work 
on the jackshaft and camshaft bolts 
and a bevy of special tools to keep 
everything locked in and in line.

I don’t have a photo of the tool that 
locates the crankshaft at No. 1 
TDC, but the tool at the top locates 
the camshafts and the tool at the 
botom holds the gear securely dur-
ing the torque-to-yield process. 
The bolt on the right rear gear is 
left hand thread, by the way.
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Next, he drained that apple-juice-

looking gold coolant, removed the air 

cleaner and unclamped the top radia-

tor hose, bending it around and away 

from the work area. Then he set about 

to removing the fan, first disconnect-

ing the shroud-mounted fan control-

ler, then unclipping wire harnesses 

and whatnot that were attached to the 

shroud. Within a few minutes, the fan 

module was out and on the floor. 

There were two more hoses connect-

ed to the radiator: one was the lower 

radiator hose and the other the one-

inch coolant feed hose from the fill tank, 

which, on this platform, is mounted 

higher than the engine for easy bleed-

ing. Donnie demonstrated his cabled 

spring hose clamp squeezer, much to 

Matt’s amazement. (I don’t have one of 

those in my department, but I should)

He and Donnie unclipped the radia-

tor, disconnected the two plastic con-

denser line anchors from the passen-

ger side radiator tank and tilted the 

radiator back so as to unbolt the pea-

nut fittings from the condenser where 

each line was connected, and then 

they worked it out of there, bringing 

the condenser with it.

It was time to replace the desiccant 

bag by screwing the plug out of the 

bottom of the condenser with a 14 mm 

Allen bit, then he went to work fishing 

the old sock out of there with mechani-

cal fingers. Sliding the new desiccant 

bag back in was easy, but the new plug 

On the Edge, after recovering the refrigerant, the fascia had to be removed. 
The coolant the was drained and the fan and radiator/condenser package were 
removed so as to access the receiver/dryer sock. This is a TXV system, but 
there was no reason to change it for an external compressor failure.

“If you understand how 
things line up you might get 
these shafts pretty close. 
But the cam gear retainer 
bolts are all torque-to-yield 
and have to go another 
90 degrees after initial 
torque, thus the need for 
special tools to lock things 
in place during that torque 
procedure.”
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that came with it actually looked right 

but wouldn’t fit. The flange on the bot-

tom of it was too big install in the radia-

tor. So Donnie filched the O-ring off the 

new one, installed it on the old one and 

had Matt screw the plug back in.

It made sense to replace the com-

pressor while the radiator and fan were 

out of the way, and that job went like 

a song the lower of the three fasten-

ers is. However, a nut and the stud 

that the nut mates to have to come out 

before the compressor can be removed. 

The hex on the end of that compressor 

retaining stud is a 5 mm, and Donnie 

worked it out of there with his battery 

cable pliers.

The annoying thing about new com-

pressors is that some of them come 

with paperwork in the box telling you 

how much oil is in the compressor and 

some don’t. We took the plugs out of 

this one and turned the hub clockwise 

until we saw oil, then stood the com-

pressor on its nose to lube the shaft 

seal. We ate the burritos and sweet tea 

Donnie’s wife had brought us for lunch 

before stuffing everything back togeth-

er, filling it with new Motorcraft Gold 

coolant, adding 3 ounces of fresh oil 

and 1.21 pounds of R134a. Reinstalling 

the fascia and the right front tire, a cool 

test ride down the road showed 46 

degrees at the register with ambients 

in the low 90s.

With the fascia reinstalled, the Edge 

was customer-ready two hours before 

quitting time. It was a good day. 

RICHARD 
MCCUISTIAN
CONTRIBUTING EDITOR

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

  E-mail Richard at rwm19@mail.com

Flipping the radiator and con-
denser upside down, it took a 14 
mm Allen wrench to get this plastic 
filter plug out and some mechani-
cal fingers to grab the sock. The 
new plug looked right, but wouldn’t 
fit. Donnie used the new O-ring 
and the old plug. This kind of misfit 
happens a lot more than it should.

To remove the compressor, the bottom stud had to be screwed out of the 
mounting boss and removed with the compressor, which, in this case, showed 
signs of electrical coil failure. It didn’t blow the fuse, but it got plenty hot 
enough to do this, and all the customer had was a blower moving hot air.

With everything reassembled 
(new O-rings) a 50/50 coolant mix 
poured in (no special bleeding 
necessary because the fill is higher 
than the engine on this one), a vac-
uum on the HVAC and the addition 
of 3 ounces of oil (the compressor 
had an ounce and a half in it) and 
a check for leaks, the fascia was 
reinstalled. The test drive was cool 
and comfortable, and service bay 
No. 4 was ready to take on another 
job.



STARTING/CHARGING 
MAINTENANCE IN WINTER 
MONTHS

A
s winter driving approaches, vehicle owners will be 

facing failures and repairs in the key category of start-

ing/charging systems.

Starting/Charging: Batteries may be overworked 

more than ever on today’s new vehicles due to competitive 

fuel economy ratings, so it is critical to keep this vital system 

in top-performing shape.

Battery terminals corrode over time, and the electrical 

resistance that builds up is enough to impede both the charg-

ing and starting systems. A small 0.1 ohm resistance at the 

battery terminals can reduce the starter’s output by as much 

as 92 percent because of the enormous current needed. The 

power to the headlights may also reduce by up to 32 percent, 

which reduces their intensity by more than 50 percent.

So, why does this happen? Ohms law: When the current 

level is high, the voltage drop is proportionally high. For 

example, 0.1 ohm and 10A equals a 1V drop. Many charging 

and starting difficulties can be traced to corrosion or dam-

age to terminals or wiring and loose connections. Spending 

a few minutes inspecting connectivity points and cable con-

dition on your customer’s vehicle can flag problems before 

they arise.

Heavy terminal corrosion can be neutralized and cleaned 

with a wire brush terminal cleaner and a solution of baking 

soda and water. If the corrosion is extensive, you may have 

to replace the cable or crimp and solder on a new terminal. 

When terminals are clean and dry, reattach the cables and 

coat the terminals with a special-purpose battery terminal 

insulation spray.

Next, check the starter terminals. Be sure the large terminal 

on the starter solenoid is clean and corrosion-free, the starter 

cable isn’t damaged, and the connection to the starter is clean 

and corrosion-free. If current isn’t flowing freely, you can’t 

start and you can’t charge.

The battery case itself should be clean, as voltage can leak 

from the positive terminal to the battery body and then the 

ground through dust and acid that collect on the battery case. 

Use a mild baking soda solution, and completely dry the bat-

tery before installing it.

Advance Auto Parts Professional’s ToughOne AGM batter-

ies are engineered to extend life and improve the performance 

of the battery. ToughOne AGM batteries feature a reinforced 

plastic case, a unique venting system that maintains the seal, 

increased charge acceptance, and higher-density material on 

the positive grid to improve cycling. The batteries also use 

patented PowerFrame® grid technology, which eliminates 

premature failure and resists corrosion more effectively than 

other grid designs. This provides superior starting perfor-

mance over the life of the battery, with up to 70 percent better 

electrical flow than other grid technologies. 

AGM batteries are designed to easily fit today’s vehicles, 

but they do have special installation and reset requirements 

when used in start-stop vehicle systems. Be sure to check 

the manufacturer’s requirements, or call your local Advance 

delivery location to learn more about AGM battery offerings.

ADVERTISEMENT
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COMMON FUEL SYSTEM 
DIAGNOSTIC MISTAKES
Here are some common diagnostic mistakes that can cost 

you time, money and frustration.

1. Replacing without Diagnosing - Assuming 

that the fuel pump is the cause of a no start situation is the 

wrong way to start a diagnosis. Just because your neighbor’s 

car had a similar problem caused by a faulty fuel pump does not 

mean the same for you. There are thousands of components 

on a vehicle that must all work in unison for proper operation. 

2. Not Enough Juice – Just because you can hear 

the fuel pump running does not mean the pump is receiving 

proper voltage. Low voltage or poor ground can cause low 

pressure and flow. If the pressure is low at the rail, be sure to 

check the voltage at the pump to make sure it is within a 0.5 

volt of the battery. Also make sure the battery is fully charged 

as this will affect the fuel pump as well as all other systems. 

3. Jumping to conclusions – Many installers 

replace the fuel pump based on their assumptions of a par-

ticular fuel sys-

tem. Make sure 

that you under-

stand the fuel 

system before 

diagnosis, as 

there are many 

c o n f i g u r a -

tions requir-

ing different 

methods. Low 

maximum pres-

sure on a PWM 

(Pulse Width 

M o d u l a t e d ) 

system does 

not necessar-

ily mean the 

fuel pump is at 

fault. The PCM 

sends the fuel 

pump driver module a signal. The driver module using this 

information turns the pump on/off many times to create the 

correct pressure. A faulty driver module/incorrect information 

being sent to the PCM can affect the fuel pressure without a 

bad fuel pump being the cause.

4. Over & Over – If you replace any part on a vehicle 

and keep having repeated failures, more than likely there is 

something else wrong in the system. A fuel pump will only 

deliver the pressure and flow that is asked of it. Low voltage, 

fuel regulator issues, driver module problems, etc. cannot be 

repaired by replacing the fuel pump. Make sure to perform 

thorough diagnostics before replacement.  

5. Same Problem, Different Day – You replaced 

the fuel pump, but still have the same problem. At this point 

you need to start the diagnostic process over. If after replac-

ing a part you have the same symptoms then the real issue 

has not been solved. It is highly unlikely that your original 

pump and replacement pump would both fail.

6. Running on Empty – The fuel gauge on your 

dash is always on empty. Must be a bad sender right? 

Not necessarily. The sending unit is only one part of 

the system. A poor ground, faulty signal wire, inopera-

tive dash gauge or a bad buffer could be the cause. Any 

of these parts can have the same effect on the system as 

an inoperative gauge. Make sure to diagnose this sys-

tem the same as any other system…from the beginning.

7. Grounds, Grounds, Grounds – An electrical 

circuit must have a signal (power) and a return (ground) wire 

to work. You may have good voltage at the pump but don’t 

overlook the ground. A corroded or broken ground connec-

tion cannot complete the circuit. The pump will either not 

work or work inefficiently. Installing a new fuel pump into a 

system with a poor ground still won’t fix the issue.  

8. Out of Gas – Most importantly, an automobile needs 

fuel. Make sure to check if you have gas in the tank. You can 

waste a lot of time diagnosing a no start condition when the 

only problem was that it was out of gas.

9. Using the right tool for the Job – Using the 

wrong tool can provide incorrect information that will lead 

to a misdiagnosis. Make sure when checking fuel pressure 

to use a fuel pressure gauge. When checking the electrical 

circuits use a DVOM (Digital Volt Ohm Meter) versus a test 

light as it can only tell you if you have voltage, not how much 

voltage.
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R
eal answers for 

when your cus-

tomer asks, “Why 

are my wheels so 

dusty?”

And “Why is my brake 

pedal pulsating?”

These facts may surprise 

you.

First, dust. 

Wheels tend to accu-

mulate brake dust under 

normal use — some more 

than others. The difference 

can usually be attributed to 

what type of brake friction 

is being used — abrasive or 

adherent. So, what are the 

differences between abra-

sive and adherent friction 

material?

Abrasive Friction

Abrasive friction is the mechanism where abrasive par-

ticles in the pad are - in a crystalline sense - harder than 

the materials in the rotor. What this means is that as 

the abrasive pad contacts the rotor face under braking, a 

small but steady amount of rotor material is shed. Under 

normal use, therefore, abrasive friction tends to produce 

more dust, primarily due to rotor wear. This is the fric-

tion mechanism that best describes the function of Low-

Metallic formulas found more often in European vehicles 

as well as some Asian and American high performance 

applications.

Adherent Friction

Adherent friction is another type of friction mechanism, 

where the transfer of a thin layer of brake pad material 

transfers onto, and adheres to, the rotor face. Proper bed-

ding-in helps create an even transfer layer of pad material 

on the rotor. Uneven pad material transfer or pad material 

deposits will cause brake judder, which is often misidenti-

fied as “warped rotors”. This results in less wear to the 

rotor, and therefore less dusting. Most Semi-Metallic (semi-

met), Ceramic and non-asbestos organic (NAO) formulas fit 

into this category, which is most often seen on mainstream 

North American and Japanese vehicles. 

Put this info up on the wall and share with your cus-

tomers  the next time they ask about dirty wheels!

This informative data was brought to you by Centric 

Parts, North America’s Leading Brake Technology 

Company. Please visit this URL for a short video about 

this subject: www.centricparts.com/FRIQR/

For more information about Centric, please visit 

www.centricparts.com.

ANSWERING CUSTOMERS’ 
WHEEL-RELATED QUESTIONS



GENUINE Foreign Nameplate Part s
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TEN MAF SENSOR 
INSTALLATION TIPS

M
ass Air Flow (MAF) technology is highly spe-

cialized.  These sensors use tiny, sensitive 

components to carefully measure the volume 

(and sometimes temperature) of air flowing 

into the intake manifold. This information is 

delivered to the ECM to calculate fuel delivery. 

MAF Sensor analysis has shown that many failures 

are the result of an external problem. Before installing 

a new unit, make every effort to determine why the 

original unit failed. Shorted wiring, failed connections or 

contaminated air flow must be corrected, and the engine 

must be properly tuned. If all necessary repairs are not 

applied, the replacement unit could fail or not perform as 

expected. However, applying the tips below in addition 

to following the vehicle’s service manual should help 

make sure each MAF sensor installation is a success. 

1. Check for trouble codes. The vehicle may 

have problems that prevent the sensor from proper oper-

ation. Repair or correct these as required.

2. Inspect the wiring and connectors.
This can be easily overlooked, but a faulty or damaged 

wire or connector could cause annoying, intermittent 

problems.

3. Verify reference voltage and grounds. 

Typically the ECM supplies a regulated reference voltage 

to the sensor. If not present, check the ECM operation. In 

addition to performing ground continuity checks, it’s rec-

ommended to perform voltage drop tests on all grounds.

4. Be sure to eliminate any vacuum leaks 
downstream of the MAF sensor. If not cor-

rected, this will introduce unmetered air into the system, 

resulting in a drivability issue and most likely an illumi-

nated check engine light. Inspect the air inlet duct and 

connections. Also check for loose clamps, duct cracks or 

other damage.

5. Check airways for contamination/
obstruction. A dirty MAF sensor will not respond as 

quickly to air flow changes as a clean sensor. It’s recom-

mended to replace the air filter with an O.E. approved unit 

when you replace the MAF sensor. Note: Some poor quality 

paper filters shed material and can coat the sensor element 

with fibers restricting performance.

6. Check for oil-impregnated air filters.
If excessive oil is applied or if the filter is improperly ser-

viced, it is possible for oil residue to build up on the MAF 

sensor element and hinder operation.

7. Inspect the electrical connector weath-
er seal condition. If a weather seal is used on the 

electrical connector, be sure it is transferred to the replace-

ment unit. Inspect for damage and install on the connector 

properly to ensure water intrusion protection.

8. Prevent static discharge and voltage 
surges. Protect the replacement unit from static elec-

tricity discharge. Be sure to disconnect the battery ground 

cable before unplugging the MAF sensor. NOTE: Provide 

keep-alive power to avoid loss of adaptive strategies and 

settings in other modules.

9. Check for proper operation using a 
diagnostic scanner (if applicable). Verify 

sensor data and check for vehicle trouble codes.

10. Always follow the vehicle’s service 
manual for specific diagnostics and com-
plete installation instructions. Be sure to use 

proper tools, techniques and safety procedures when ser-

vicing the vehicle.

CARDONE Industries

5501 Whitaker Ave.

Philadelphia, PA 19124

www.cardone.com
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T
PMS is all about safety and it’s a complex subject. 

Today, repair shops and professional installers are 

constantly dealing with application confusion, inven-

tory needs, parts proliferation and a misunderstand-

ing of TPMS fundamentals and terminology. Our job 

at Continental is to simplify the matter and help you to have 

a successful and profitable TPMS service. That’s why we 

developed the VDO REDI-Sensor Multi-Application TPMS 

Sensor and are supporting it with a series of step-by-step 

instructional videos.

Whether it’s a complete sensor replacement or just a 

sensor service, these videos will show you the proper pro-

cedures for ensuring that both the sensor and the entire 

TPMS system are functioning properly, and can continue to 

deliver the safety protection intended by the manufacturer 

and expected by the vehicle owner.

These helpful videos will show you how to do the job 

right the first and every time, avoid troublesome short 

cuts and eliminate profit robbing comebacks and customer 

complaints. The entire series has received the Car Care 

Council’s recognition for “Best 2013 Training Materials.”

VDO REDI-SENSOR TPMS TRAINING SERIES:
No. 1: Vehicle Relearn vs. Sensor Programming –

Explains the differences between a traditional TPMS vehicle 

relearn procedure and the new sensor programming pro-

cedure required by some ‘universal’ and ‘programmable’ 

TPMS sensors.

No. 2: Valve Stem Replacement – Shows proper valve 

stem removal and replacement procedure for TPMS sen-

sors, featuring the VDO REDI-Sensor Multi-Application 

Sensor.

No. 3: OBDII Relearn – Guides through the TPMS instal-

lation and OBDII relearn procedure for many Asian brands 

such as Nissan, Toyota, Lexus, Scion, Honda and Hyundai 

vehicles. Vehicle: 2010 Honda Accord.

No. 4: Magnet Trigger Sensor Relearn – Installation and 

relearn procedure for vehicles with OEM magnet trigger 

sensors, including Ford, Chrysler, Mitsubishi and some GM 

and Isuzu models. Vehicle: 2005 Ford Expedition.

No. 5: GM Key Fob Relearn – Installation and guide 

through the Key Fob TPMS relearn procedure for many GM 

vehicles. Vehicle: 2008 Chevrolet Malibu.

No. 6: Ford Push Start Relearn – Installation and relearn 

process for Ford vehicles with a push button start. Vehicle: 

2013 Ford Flex.

No. 7: Camaro Relearn – Installation and relearn proce-

dure for the Chevy Camaro and other GM vehicles that fea-

ture the driver information center controls on the turn signal 

arm. Vehicle: 2012 Chevrolet Camaro.

No. 8: Chrysler OBDII Relearn – Installation and OBDII 

relearn procedure for many Chrysler, Mazda and European 

vehicles that are otherwise auto-learn by driving. Vehicle: 

2008 Dodge Caliber.

VDO REDI-Sensor is a multi-application TPMS sensor 

that covers over 85 percent of all vehicles in North America 

with only three sensor SKUs and replaces over 140 OE sen-

sors.  REDI-Sensor is designed to follow standard OE vehicle 

relearn procedures and works with all major TPMS scan 

tools, including those from ATEQ, Bartec, OTC / SPX, K-Tool 

(T.I.P.S.) and Snap-on. 

All of the REDI-Sensor TPMS Training videos can be seen 

on YouTube at http://www.youtube.com/user/redisensor

and at www.redi-sensor.com.

VDO - A Trademark of the Continental Corporation

SIMPLIFY YOUR TPMS SERVICE 
WITH GOOD TRAINING

ADVERTISEMENT
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Find your 

application

online:

VDO: coverage, quality  
and peace of mind
When you choose VDO, you can be confident you’ve made the right 

call. VDO door system components are ready-to-install, right out of 

the box, restoring original equipment function and performance. The 

right parts, the first time, every time. That’s peace of mind. That’s VDO.

For more information, call: 800-569-5066 

or email: salessupport-us@vdo.com

Power Window Motors and Gear Kits  |  Power Window Regulators

Power Window Motor and Regulator Assemblies  |  Door Lock Actuators

Over 1,300 parts 

for imports and 

domestics.
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ONE-STOP SHOPPING, A TIME-
SAVER FOR THIS INDEPENDENT 
REPAIR FACILITY
Two Cars, One Order

Even regular customers will throw you a curve ball now and 

then. Recently, a long-term customer brought a 2007 Chrysler 

sedan in for service. Unexpectedly, they had a 1998 Honda 

Accord towed in at the same time. Sitting static for just over 

two years, it needed all fluids changed, a battery, front brakes 

and an AC compressor, yet seemed in good enough shape for 

the customer’s teenage driver. They asked me to make it safe 

and reliable. After calling my local Chrysler dealer for Mopar®

parts, my counter person asked what else I was working on. 

I told him about the Honda, lamenting the lost time I’d spend 

chasing parts for that one. 

Magneti Marelli, In Stock Now

That’s when he told me about Magneti Marelli Offered by 

Mopar parts. It turns out that my reliable Mopar dealer now 

offers a very complete line of service, maintenance and 

replacement parts for all makes and models. The upshot is 

that I could order everything I need for the 2007 Chrysler and 

the 1998 Honda Accord in the same phone call and in the 

same order. Everything was here for both cars in 35 minutes. 

Correct Applications, Perfect Fit

I was able to get high-quality front brake pads with an instal-

lation kit, a battery and an AC compressor for the Honda.  All 

of the Magneti Marelli components fit perfectly and in no time 

the old Honda was running perfectly, stopping true, with air 

conditioning blowing frosty cold.

Competitive Pricing, Happy Customers

When I added up the order, I was surprised that the 

Magneti Marelli total for Honda items was cheaper from 

my Mopar dealer than from my local imported car parts 

distributor. I can’t even imagine what the tab would have 

been at the Honda dealer. My customer is happy and satis-

fied with a freshly serviced sedan and a newly rejuvenated 

older import, while I’m delighted with the hassle-free time-

savings of one-stop shopping to get competitively priced 

parts for a 2007 Chrysler and a 1998 Honda in the same 

phone call and on the same order. 

If your shop regularly services a diverse array of 

makes and models, ask your Mopar dealer about Magneti 

Marelli. Like me, you’ll be glad you did.

Call your local Chrysler Group LLC dealer to order parts.

magnetimarelli-aftermarket.us

moparrepairconnection.com



I
n the 1970s, EPA regulations were designed to reduce 

air pollution. They were the catalyst for the develop-

ment of engine control systems, which helped reduce 

exhaust gas emissions, improve fuel economy and 

optimize engine performance. These new engine con-

trol systems became possible with the development of the 

first oxygen sensor introduced in 1979. This early sensor 

type had either one or two wires and because it is not self-

heated, could take several minutes to reach its operating 

temperature of 600° F. Stringent emissions requirements 

led to the invention of a more efficient type of sensor, the 

“heated oxygen sensor”. These three, four, and five wire 

sensors are heated by a separate circuit and can reach 

proper operating temperatures in 30 to 60 seconds.  

The oxygen sensor is made with a zirconia (zirconium 

dioxide) element and platinum electrodes, and generates a 

voltage signal based on the amount of oxygen in the exhaust 

compared to the atmospheric oxygen.  With one electrode 

located within the exhaust flow and the other electrode 

exposed to the atmosphere, the sensor reports the exhaust 

oxygen level, to the vehicle’s Engine Control Unit (ECU), 

when operating temperature is reached (600° F). The ECU 

can determine if the air/fuel is rich or lean and adjusts the 

fuel mixture accordingly. A rich mixture consumes nearly all 

the oxygen, so the voltage signal is high, in the range of 0.6 

– 1.0 volts. A lean mixture has more available oxygen after 

combustion than a rich mixture, so the voltage signal is low, 

0.4 – 0.1 volts. At the stoichiometric air/fuel ratio (14.7:1), 

oxygen sensor voltage output is approximately 0.45 volts.

Air/Fuel Sensor Offers More Accurate 

Readings

In 1997, DENSO introduced its patented air/fuel sensor to 

the market. This new A/F sensor utilizes an advanced detec-

tion circuit and gold plated terminals for excellent signal 

strength and conductivity when operating at 1,200° F. This 

allows the ECU to more accurately calculate the exact air/

fuel ratio.

Symptoms of a Failed Oxygen Sensor

Many drivers don’t even know their vehicles have a bad 

oxygen sensor until they fail a smog test or a vehicle check 

engine light illuminates. Often, when an oxygen sensor is 

not functioning efficiently, it will leave signs that it needs 

replacing. If your customer is experiencing poor gas mileage 

or poor engine performance, they may have a faulty oxygen 

sensor. It’s always a good idea to check the oxygen sensor 

during tune-ups or other maintenance service to be sure it’s 

operating efficiently.

Oxygen Sensor Installation Tips

When removing or replacing an oxygen sensor, it’s impor-

tant to use the correct tools. Special deep-well O2 sockets 

are recommended to prevent damage to the harness and 

connector. Before installation, be sure anti-seize has been 

applied to the threads. (Disregard for flange type sensor.) 

A new oxygen sensor should be installed by hand, making 

sure it is not cross-threaded, and then torqued to manu-

facturers specifications. (For flange type sensor, use new 

gasket included with sensor.)

DENSO First Time Fit
®

 Oxygen Sensors

As a world leader in automotive component manufactur-

ing, DENSO offers a complete full line aftermarket program. 

Every sensor is precision-built for exact replacement and is 

100 percent checked for high temperature signal output, air 

tightness, continuity, and heat resistance.

DENSO First Time Fit … gives you the right part and the 

right fit … the first time.

For more information, visit www.densoautoparts.com.

AN OXYGEN SENSOR OVERVIEW
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W
ith increasing public concern about air quality 

and traffic related contaminants cabin air filters 

have become a more important necessity.  First 

implemented in northern Europe in the late 

eighties, the products were particle filters that 

protected passengers from pollen and dust. The concerns 

soon expanded to include odors and other particles like die-

sel soot or gaseous substances like sulphur dioxide, nitrous 

oxides, or hydrogen sulphide. The industry soon reacted 

with adsorptive filter systems using activated carbon as the 

removal mechanism in many grades and to achieve perfor-

mance characteristics.   

Almost all vehicles sold in the North America today have 

a cabin air filter of some sort, however many owners are 

not aware that they even have one. If they are aware, they 

were not clearly informed as to why it should be changed, 

therefore it generally was not replaced.  This can lead to 

filtration blockage, decrease in electrostatic efficiency, 

reduced odor removal, and it can  become a source for 

breeding bacteria and other allergens, just to name a few.

Another concern could be additional stress put on the 

HVAC system due to airflow restriction. So the next time 

you are having problems with a vehicle air conditioner not 

cooling, be sure to consider if the cabin air filter needs to 

be replaced. 

Depending on the driving conditions, most vehicle 

manufactures recommend replacement of a “Pollen cabin 

air filter” every two years, and changing a “Carbon cabin 

air filter” every year.  Using the vehicle owner’s manual 

would be one of the best ways to determine the cabin air 

filter type for the vehicle.  If the vehicle owner’s manual 

calls for a Pollen type filter and you chose to upgrade, 

when available, it would be advisable to note the change 

in the owner’s manual.

As a world leader in automotive component manufactur-

ing and a tier-one supplier, DENSO offers a quality after-

market program. DENSO First Time Fit® cabin air filters 

are manufactured and tested to the strictest OE standards 

for unparalleled performance. Each component is precision-

built for exact replacement … and a first time fit.

For more information or a distributor near you, visit 

www.densocaf.com.

AN OVERVIEW OF CABIN
AIR FILTER

ADVERTISEMENT
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DENSO cabin air fi lters are the smart, easy way to protect your customers from pollutants and pollen, and keep their A/C working 

at peak effi  ciency. DENSO charcoal and electrostatic cabin air fi lters utilize multiple layers that can capture pollutants down to 

.001 micron. And First Time Fit® means you can drop it in and go on with your work – no wrestling required. Now, doesn’t that 

make you breathe a little easier?

DENSO Cabin Air Filters. Breathe Easy.

WE LIVE AND BREATHE OE

DENSOEnvironmental

Scan with your 
smartphone to 

learn more
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Check out our full line of First Time Fit® replacement parts     1-888-96-DENSO    densocaf.com 
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By Charlie Pantano, Eastern Catalytic

N
ow that New York and Maine have enacted the same 

aftermarket catalytic converter legislation as the 

state of California, other states are expected to fol-

low. As a result, knowing which catalytic converter 

to install in the customer’s vehicle and making sure 

the one you picked is legal and fits properly can be a tricky 

affair. You can’t always tell just by looking at the VIN or year, 

make and model of the vehicle. The best way to do the job 

right and stay within the letter of the law is to know what 

to look for.

CARB converter labeling

According to CARB requirements, every new CARB-compliant 

replacement converter must display a certification stamp or 

label on the converter shell that includes the CARB Executive 

Order approval number, the part number, date of manufac-

ture, and proper installation direction. This is the only way 

you can be sure that you are installing the CARB-compliant 

converter on a vehicle that requires it. 

CARB vs. Federal – how do you know?

Before you service a converter, you must determine whether 

the vehicle was manufactured to CARB or Federal specifi-

cations. Check the vehicle’s emissions system label, which 

can be found on the front radiator support, the strut tower 

plate, or under the engine hood. If the vehicle is California 

Emissions Certified, the label will reference “California,” 

“CARB,” or “ARB.”

Next, you must determine the “Engine Family Number”, 

which can also be called the “Engine Family Code,” “Test 

Group,” or “Group Number.” The number can be found on 

the Emissions Control Information Label. It is vital to know 

this number when selecting a replacement converter. If the 

label is missing, contact the OE dealer to get the “Engine 

Family Number.”

F o r  m o r e  i n f o r -

m a t i o n  a b o u t  N Y 

Emissions Standards, 

contact the New York 

S t a t e  D e p a r t m e n t 

o f  E n v i r o n m e n t a l 

Conservation Division of 

Air Resources / Bureau of 

Mobile Sources at: (518) 

402-8292.

Informative videos and technical tips on emissions iden-

tification and other catalytic converter service topics can be 

found in the Education section of the Eastern Catalytic web-

site at www.easterncatalytic.com.

Charles Pantano is the Certification Program Manager at Eastern 

Catalytic, a leading innovator and world-class manufacturer of 

catalytic converters. Eastern offers a full range of catalytic con-

verters for universal, direct-fit, manifold, diesel, and heavy-duty 

applications.

HOW DO YOU IDENTIFY
A CARB-COMPLIANT CONVERTER?
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Catalytic Converter requirements are changing. 

Converter regulations are getting more complex all  

the time. You need the right products and expert advice 

when it comes to CARB and Federal applications. 

You need Eastern Catalytic!

Our CARB coverage includes Universal and Direct-fit 

for OBD II and pre-OBD II. Like all our converters, our 

ECO CARB Converters are designed to fit right and work 

right, first time, every time.

With broad CARB coverage, rock-solid construction, 

and expert advice, Eastern is the right choice for you 

and your customer!

Eastern is ready for CA, NY, ME,  
federally regulated states,  
and the world!
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WHY AGM BATTERIES NOW?

C
hanging forces in the aftermarket battery industry 

today have created new demand and sales oppor-

tunities for AGM products. AGM’s innovation and 

technology is a response to market demands and 

customer needs for changes in automobiles.  Exide’s 

AGM batteries form one of the most complete lines in the 

industry and provide customers with the ability to serve 

today’s active families and busy professionals, from minivans 

to SUV’s and trucks to boats and RVs. 

Until now, demand for aftermarket AGM batteries has 

been relatively small - focusing on niche segments such as 

off-road and car enthusiasts. New regulation and fuel cost 

are driving changes and improvements in vehicle tech-

nology that continue to place additional demands on the 

car’s electrical system.  In addition, today’s consumers are 

holding onto their vehicles longer, resulting in increased 

opportunities for maintenance. OEMs are responding to 

growing economic trends and government regulations 

by utilizing AGM battery technology. Because of all of 

the benefits that AGM has to offer, OEMs are using it in 

many hybrid and non-hybrid applications. OEM/OES will 

be a major driver of AGM adoption over the coming years.  

Customers will need to be educated and prepared to ser-

vice vehicles with advanced technologies.  

Advanced technologies place more demands on electri-

cal systems in today’s vehicles. Current systems are being 

pushed to their maximum capacity and OEM specifications 

don’t always account for the aftermarket additions made 

by the end user. The failure rate of worn-out batteries 

increased 42 percent from 2005 to 20101. These demands 

are driving much needed improvements for better perform-

ing batteries.

Most consumers are not aware of AGM technology.  

However, AGM technology is attractive to mainstream con-

sumers once benefits are explained.  Research shows that 

+80 percent are “interested or very interested” and nearly 

1/2 are “likely to purchase”2. It will be critical to quickly 

and simply communicate awareness and benefits of AGM 

to consumers through counterperson training and selling 

materials. When given a choice over flooded batteries, con-

sumers are significantly more interested in AGM. 

The Exide® Edge™ AGM batteries are the first and 

only* products that feature SureLife® Graphite Technology 

to maximize available energy capacity– helping batter-

ies to perform at higher levels longer. Edge provides 17X 

more energy for everything, like repeated use of technol-

ogy and shuttle driving3, as well as up to 15 percent more 

starting power4. At 2X longer life versus conventional 

flooded batteries, Edge provides more protection against 

battery failure, helping vehicles stay strong and perform 

like new.  

Exide Edge batteries are ideal for everyday consumers. 

With 56 percent VIO (vehicles in operation) coverage, they 

are targeted to meet mainstream consumer vehicle require-

ments.  Exide Edge provides more protection against bat-

tery failure, helping the vehicle’s battery deliver a new 

level of performance and protection.  Charge acceptance 

and longer life are the best benefits of the AGM battery; 

the Edge technology benefits today’s mainstream vehicles 

and tomorrow’s hybrid vehicles. 

1 Source: 2010 Battery Council International Report

2 Source: Exide Technologies AGM Batteries Research Phase Quantitative 

Summary, December 2010

3Based on average results of five batteries tested per the VDA 17.5 percent DOD; 

results are versus conventional flooded batteries.  The test measured the number of 

times the tested battery turned over its capacity before failure when taken down to 

17.5 percent depth of discharge.  This is not life duration test, and does not mean the 

battery will last 17 times longer.

4 Ford Explorer -18 degrees Celsius / Group 65.  15 percent is the maximum 

average result for six Group 65 batteries tested at 90 percent state of charge in a 

Simulated Start Test.  Results are versus conventional flooded batteries.  Actual 

increases in starting power will vary, and will be less for some other Group Size bat-

teries, and at different states of charge for Group 65 batteries.

All claims made versus conventional flooded batteries.

* Among leading competitors
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D
o you know what ESC is?  If it has not already been 

part of work load, maintaining and repairing ESC 

systems is going to become an important part of your 

service work.  Being knowledgeable and prepared to 

service ESC systems is not only going to make you 

a hero to your customers, it is also going to allow you to take 

advantage of a great business opportunity.

ESC, or Electronic Stability Control, is vehicle technology 

designed to reduce accidents and save lives.  It is a high-tech 

on-board electronic system that helps prevent spin-outs and 

roll-overs.  ESC is now required on all new cars, light trucks 

and SUVs.  

Most accidents that involve losing control of the vehicle 

occur when the vehicle is driven beyond its traction limits, 

such as over-steer or under-steer conditions, or driving too 

fast for road conditions. ESC senses the conditions that could 

cause a roll-over and then takes the appropriate action to 

prevent it from happening.  It instantly reduces engine speed 

and applies one of the individual wheel brakes in just the 

right amount to keep the vehicle in control. 

If a vehicle in your shop is model year 2000 or newer, it may 

have ESC.  In fact, the U.S. government has mandated that 

all 2012 vehicles must have ESC safety systems.  Some of the 

vehicles you service may have an ESC system and you may 

not even know it since ESC is sometimes called by different 

names depending on the manufacturer. 

A vehicle’s ESC system has an array of sensors providing 

vehicle operation conditions to one of the vehicle’s on-board 

computers. When the computer determines that the vehicle 

is losing control, it instantly begins reducing engine speed 

through the engine management system and then applies 

the appropriate individual brake in just the right proportions 

to keep the vehicle in control. 

There are two big reasons to know whether the vehicle has 

ESC or not.  One is that the effectiveness of ESC is limited 

by the ability of the tires and the vehicle’s suspension. If the 

tires can’t grip the road, then it’s just like driving on ice and 

will cause the ESC system to engage when it is not needed. 

Therefore, it is important to have good tires and ride control 

components that aren’t worn.

The second important reason is that replacement parts 

(like shocks and struts) must be calibrated to perform within 

the vehicle’s design. Some aftermarket parts (especially low 

cost/low quality parts) are not as compatible. These parts 

will affect the performance of ESC and may cause brakes to 

apply when vehicle owners don’t want them to be applied. 

Federated and KYB are working together to give you an 

ESC program that will provide you the training and high-qual-

ity KYB parts that will make you an ESC expert.   For more 

information, contact your Federated Auto Parts distributor.

Federated Auto Parts

508 Greenville Ave.

Staunton, VA 24401

540-885-8460

www.FederatedAutoParts.com

LET FEDERATED AND KYB HELP 
YOU BECOME THE ESC EXPERT



Meet The Newest Member 
of the Federated Team 

Federated is honored to serve as a  
corporate partner of the U.S. Marine Corps  

Reserve Toys for Tots campaign.  
This holiday season, Federated and its  
members will be raising money and  

collecting toys at their stores nationwide  
that will be donated to Toys for Tots.

For more information about participating or donating, visit http://www.FederatedAutoParts.com/ToysForTots.aspx.
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S
upplemental Restraint System (SRS) intermittent

warning lights and faults can frustrate even the 

most competent service technician.

These systems come in a wide variety of 

configurations, from the front driver and 

passenger single-stage airbag-only system to dual-stage 

advanced rollover safety systems that include airbags 

in the headliner and even in the safety belts.

A system that extends to so many different locations 

with so many components requires a large number 

of electrical circuits and connectors. And any fault in 

a connector or circuit that changes its resistance can 

illuminate the airbag warning light. Diagnosis and 

service of an SRS can be pretty straightforward when 

a hard fault occurs due to a failed component, such as 

an airbag module. However, intermittent faults with 

their accompanying on-again/off-again airbag warning 

lights can be difficult to correct.

A lesser-known cause of high resistance and 

intermittent connections can be the result of a condition 

called “terminal fretting.”

Fretting is a condition discovered by electrical 

engineers that can affect low-voltage circuits, such as 

those of the SRS. Fretting is caused by micro-arcing 

between the male and female terminals of a connector. 

The concern may go away by disconnecting and 

reconnecting the connector, but may reappear later. 

There is no test for this concern, and you may not be 

able to see the fretting on the terminal itself.

When an electrical connector is first connected, a thin 

oxide layer cracks under pressure when the 

contact is first made. Clean metal is exposed through the 

cracks in the oxide layer, making a very stable electrical 

connection. If the contact spot moves a microscopic 

amount, from the fretting motion, which is basically 

wiggling of the male pin inside the female connector, the 

clean area is exposed to the air and can quickly form an 

insulating oxide film. Every time there is motion at the 

contact spot, the cycle repeats and more oxide debris 

builds up. With continued microscopic fretting between 

contacting surfaces, enough insulating oxide wear debris 

can build up, producing high resistance and/or intermittent 

connections.

Severe cases of fretting corrosion look like little dark 

smudges on electrical terminals. The smudges appear at 

the locations where the actual electrical contact is made. 

One step that can be taken to help prevent fretting is 

to make sure the connectors fit tightly together, and that 

movement and shaking around them does not allow them 

to wiggle. For example, make sure that the power-seat 

wiring does not bind when the seat moves along its track.

As you may expect, these parts are specific to vehicle 

year and model and are usually only available from the 

manufacturer. If you need SRS wiring harnesses, 

airbag modules or impact sensors for a Ford, Lincoln

or Mercury, many can be found and ordered at

FordParts.com.

Copyright © 1996-2013, Ford Motor Company. All Rights Reserved.

SUPPLEMENTAL RESTRAINT 
SYSTEM (SRS) –
INTERMITTENT FAULTS

FORDPARTS.COM



With 24-hour access, FordParts.com allows you to fi nd everything 
you need, anytime you want. The VIN search feature is a simple 
solution to fi nding the exact part you need to get the job done right. 
There’s no better way to order parts than FordParts.com.

ANY FORD PART.
ANY TIME.

Let VIN search do the work.

And you can order the right 
part every time.
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T
ens of thousands of vehicles are plagued with chronic 

leaks ranging from nuisance driveway stains and the 

need to periodically replenish leaking fluids to those 

that can cause drivability problems, decreased fuel 

economy and even physical and catastrophic engine 

damage. Leak repair is inherently problematic and requires 

a wide variety of application-specific sealing materials. Most 

important, there are major differences in the materials and 

designs of gaskets now available for these types of repairs.  

Molded rubber has fast become one of the most popular 

gasket and seal materials. But the term “molded rubber” 

actually refers to a broad portfolio of specialized formula-

tions, each having a well-defined range of capabilities. Some 

molded rubber materials are appropriate for use in seals or 

gaskets that come in contact with fuel. Others might quickly 

break down when exposed to fuel, coolant and other chemi-

cals. Other materials are resistant to extreme temperatures, 

some aren’t. Variations in product material and design could 

lead to a potentially expensive comeback.

Tech Tip: Molded Rubber Chemistry Solutions

A material’s chemical properties are invisible, so you are plac-

ing your trust in the manufacturer to develop and apply the 

right chemistry to the thermal, chemical and other demands 

the gasket or seal will face. As a world leader in molded 

rubber technology, Federal-Mogul manufactures Fel-Pro®

gaskets  and seals from nitrile, polyacrylate, VITON®, sili-

cone, PTFE rubber and a variety of other advanced materi-

als, and provides first-to-market solutions for tough sealing 

challenges. 

While most standard gaskets from any brand will pro-

vide an initial seal, some won’t stand up to chemicals, 

vibration and the harsh operating environment of the 

engine. When you choose Fel-Pro, you have the confi-

dence that you’re getting precisely the right material and 

the right design and construction for that specific repair.  

Federal-Mogul developed premium Fel-Pro 

PermaDryPlus® gaskets specifically for troublesome seal-

ing situations. In-house proprietary molded-rubber chem-

istry and formulations were developed to stand up to all 

types of coolants and oils with a proven ability to resist 

the destructive forces of thermal expansion/contraction, 

vibration and electrolysis. 

These premium gaskets feature specialized technolo-

gies that solve sealing problems commonly encountered 

in the repair environment. Unaffected by harsh environ-

ments and impervious to all types of coolant and oils, the 

leak sealing technology of Fel-Pro PermaDryPlus gaskets 

provides a permanent seal and is absolutely the right 

replacement choice. 

Sweltering summer heat has already set up many gas-

kets to fail, causing their plastic carriers to lose rigidity 

and become deformed, creating leak paths. Dropping tem-

peratures in the fall will cause them to become brittle and 

break. Therefore, peak repair season for intake manifold 

gaskets is right now. 

Fel-Pro® Gaskets

Federal-Mogul Corporation

www.FelPro-Only.com

SERVICE MARKET TRENDING 
TOWARD PREMIUM SEALING 
TECHNOLOGIES 

ADVERTISEMENT
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FEL-PRO® GASKET

“OTHER” GASKET

“Other” gasket part began leaking coolant at 140 hours.
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I
f you follow the automotive business media, you know 

that low-copper brake pads are quickly becoming the new 

standard within the North American market. The move to 

advanced low-copper ceramic formulations is being driv-

en by leading original equipment vehicle manufacturers 

in response to recent legislation in California and Washington 

state calling for the phase-out of copper and other potentially 

hazardous materials from ceramic brake pads. 

As the number one global manufacturer of friction for 

the total OE and replacement market, Wagner® Brake 

has developed the first full-line offering of 2021-compli-

ant low-copper formulations. Now available in Wagner 

ThermoQuiet®CeramicNXT brake pads, these highly 

advanced, proprietary formulations meet legislative require-

ments while providing significant, across-the-board improve-

ments in overall brake pad performance. 

The following questions and answers will help you under-

stand how the rapid shift to low-copper ceramic brake pads 

will benefit your business.

Why is copper content being regulated and 

what role does it play in conventional brake 

pads?

Copper has traditionally been a friction modifier used in con-

ventional ceramic formulations, often representing up to 20 

percent of material content by weight. To help protect aquatic 

organisms, California and Washington state recently passed 

legislation requiring that copper and several other materials 

be phased out of OE and replacement brake pads. Copper 

content must be reduced to less than 5 percent of material 

content (“low copper”) by 2021 and less than 0.5 percent 

(“zero copper”) by 2025. Wagner Brake has already met the 

2021 requirement with the introduction of Wagner OE21™ 

low-copper formulations.

How does this affect my shop?

Leading OE vehicle manufacturers are already shifting to 

low- and zero-copper formulations in millions of vehicles to 

be sold in all states beginning with the 2014 model year. As 

a result, low-copper technology will be coming to your mar-

ket on several of the latest and most popular vehicle models. 

In addition, the dramatic benefits of Wagner ThermoQuiet 

CeramicNXT pads featuring the new 2021-compliant formula-

tions can help you provide significantly better brake perfor-

mance for virtually all customers, beginning today.

How were Federal-Mogul and Wagner 

Brake engineers able to meet the 2021 

requirements so quickly?

Federal-Mogul’s global R&D teams developed a unique pro-

cess called tribological “fingerprinting” that enabled them 

to isolate and map the behavior of copper within the friction 

material over a full range of operating conditions. Once they 

fully understood how copper reacts during brake operation, 

they were able to substitute and compare the behavior of 

some 1,500 alternatives. Each Wagner OE21 formulation rep-

resents a unique matrix of several of these new materials as 

needed to meet the braking requirements of the correspond-

ing application.

How do the new Wagner ThermoQuiet 

Ceramic
NXT

 brake pads compare with other 

pads in terms of overall performance?

The new, 2021-compliant Wagner ThermoQuiet CeramicNXT

pads are 35 percent quieter and offer 15 percent more stop-

ping power and up to 40 percent greater fade resistance than 

previous ThermoQuiet ceramic formulations. In short, these 

are the best Wagner ThermoQuiet pads ever.

How can I know whether a set of brake 

pads features 2021-compliant low-copper 

formulations?

The Automotive Aftermarket Suppliers Association (AASA) 

and industry brake manufacturing registrar NSF International 

have established a series of “LeafMark” designations 

to be used on product packaging. Wagner ThermoQuiet 

CeramicNXT brake pads featuring the new, OE21 formulations 

will carry the Level “B” 2021 LeafMark packaging logo, which 

designates full compliance with the low-copper requirement.

www.WagnerBrake.com
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A
strut module assembly is a structural sub-system in the 

suspension/steering system of the vehicle. As such, it 

requires the highest level of quality and performance 

to ensure vehicle safety and control. So it’s important 

that you know that the fully loaded struts you put on 

your customers’ vehicles have been carefully designed and 

extensively tested to live up to real-world demands. 

“Gabriel recognizes the design and testing that needs to go 

into all the components and the unit to ensure it meets the vehi-

cle requirements, specifications and durability,” said Michael 

Lipski, vice president sales and marketing, Gabriel®.

That’s why Gabriel engineers, located in the Detroit area, 

precision engineer each new ReadyMount® application to strict 

tolerances based on their unique knowledge and clear under-

standing of the original equipment part, the vehicle design, 

and the performance requirements of the assembly. Only com-

ponents that meet Gabriel’s high standards are specified and 

used in the assembly. 

Gabriel starts with a MacPherson strut or coil-over shock 

design that has been validated to 1,000,000 cycles with a super-

finished chromed piston rod for superior corrosion resistance.  A 

structural rigidity test is conducted on the strut to ensure that it 

meets Gabriel requirements for cornering and braking.  Gabriel 

then adds a premium strut mount, bearing, jounce bumper, 

dust boot, coil spring, and spring isolator(s). 

But that’s only the beginning…

Gabriel extensively tests each new ReadyMount design and 

its individual components on a quarter car testing rig to simu-

late the real-world articulation of the assembly:

t�5IF�BTTFNCMZ�JT�UFTUFE�UP�GVMM�USBWFM�UP�NBLF�TVSF�JU�MJWFT�VQ�

to the extreme demands of North American roads and weather

t�4JEF�MPBE�DPNQFOTBUJPO�JT�BMTP�UFTUFE�UP�FOTVSF�UIBU�GSJDUJPO�

on the strut is minimized 

t�4UFFSJOH�JT�TJNVMBUFE�UP�FOTVSF�EVSBCJMJUZ�PG�UIF�CFBSJOHT�

t�$PJM�TQSJOHT�XIJDI�BSF�B�LFZ�DPNQPOFOU�UP�UIF�EFTJSFE�

ride, are tested for performance and durability

t�"�EVSPNFUFS�UFTU�DIFDLT�UIF�SVCCFS�JTPMBUPST��MPBE�SFTJT�

tance and durability

t�-JNJU�MPBE�UFTUT�PO�UIF�SFCPVOE�TQSJOHT�	PS�SFCPVOE�CVN�

per) and on the jounce bumper, are conducted to extreme loads 

to simulate deep potholes and high curb strikes  

Once all quarter car rig testing is assessed, engineers do a 

complete teardown analysis of the design and all of the com-

ponents are examined to certify there is no excessive wear.

“We do all this to ensure the components in 

the final assembly are integrated for fit, form 

and function, to work as a complete sus-

pension system,” said Joseph Davis, 

director of engineering, Gabriel.

Then Gabriel takes it a step 

further by Fit-testing each 

new ReadyMount design on 

the very vehicle application 

for which it was designed, 

verifying first-hand that 

the design fits 

properly and 

can be eas-

ily installed. 

Finally, Gabriel 

t e c h n i c i a n s 

Ride-test the ReadyMount design on U.S. roads to make sure it 

meets real world performance and Gabriel’s standards. 

If there is a question, the same Gabriel technicians who 

Fit- and Ride-test the ReadyMount applications are the 

Answermen that installers and customers speak to when they 

call the Gabriel Tech Line.

Not all manufacturers Fit- and Ride-test their module 

assemblies, and not all manufacturers engineer and design 

their products to the tight tolerances and precision specifica-

tions that Gabriel does for its ReadyMount fully assembled 

struts. But it’s the right thing to do and the right way to do 

it. Gabriel has a lot of history riding on our products and 

we think it’s what you should expect, especially from the 

company that designed the first automotive shock absorber 

in 1907. 

950 Maplelawn

Troy, Michigan 48084

"OTXFSNBO��5FDI�-JOF�����������������.�'��".��1.�$5

www.gabriel.com

YOU HAVE A LOT RIDING ON 
GABRIEL READYMOUNT FULLY 
LOADED STRUTS – SO DO WE



We rival the 
competition for 
coverage, but they 
can’t match us for quality.
We’ve added over 40 new, fi rst-to-market designs to our rapidly 

expanding premium ReadyMount® line, which means the fi rst name 

in ride control should always be your fi rst choice for pre-assembled 

struts. Just like every new shock and strut we make, every new 

ReadyMount pre-assembled strut design is Precision-engineered to 

the OE design, Component- and Unit-tested, and Fit- and Ride-tested 

to ensure unbeatable quality. Plus, each new strut design has been 

validated to 1,000,000 cycles and features our advanced G-Force™ 

Technology. So, check out Gabriel.com today, explore our expanded 

line of nearly 200 ReadyMount strut designs and learn why they’re 

the perfect fi t for you and your customers. 

Precision 
Engineered

Fit-Tested

Ride-Tested

ReadyMount®

Strut Assemblies

Learn more! 
Scan to see how 
you get more with 
Gabriel ReadyMount! 

WE’VE EXPANDED OUR LINE 
BY MORE THAN 25%
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Y
ou can perform any job when given the right 

tools.” 

One of the biggest issues shops face is 

misplaced tools. Few things can sap pro-

ductivity and customer satisfaction quicker. 

Organization is a key factor in keeping garages operating 

efficiently. Without it, you risk business failure.

An upgrade to toolboxes was the obvious answer to this 

problem. Most top line shops have (literally) invested in huge, 

centralized storage units that pull double-duty as worksta-

tions. Although they are an excellent addition to any garage, 

most professional mechanics will agree on one major draw-

back: They’re stationary. 

Fifty years ago, it may have been fine to have a central-

ized tool station; it was a time when shops were smaller and 

there were a lot less cars out on the road. Indeed, things have 

changed. So how does a professional mechanic in today’s 

fast-paced shop environment keep his tools within reach? 

Well, the guys over at Homak have come up with an answer.

You Asked. We Listened. Homak Manufacturing is proud to 

introduce the all-new, 56-inch Stainless Steel Top Rolling Cabinet. 

This product is a major upgrade from the run-of-the-mill mobile 

storage units churned out by other companies; offering high qual-

ity and value at price points that won’t bust your budget.

If you’re in need of a professional, mobile workstation, then 

look no further than our 56-inch Stainless Steel Top Rolling 

Cabinet. It’s basically a fortress on casters: Four 5x2-inch 

heavy duties, to be exact. Featuring 5 drawers equipped 

with full-length, contoured aluminum pulls and removable, 

450mm ball-bearing slides; you’ll always have enough space 

to store your precious equipment. Just in case you wanted 

more, we’ve added two huge locking compartments – each 

with a pull out drawer and height-adjustable shelf. The stain-

less steel wrapped top is more than just for looks (Though 

we know you’ll love to show it off) – It provides a durable, 

convenient work surface so you can perform jobs on-the-go. 

Each cabinet is protected by HMC’s high security tubular 

locking system 

and the peace of 

mind our 5 Year 

Limited Warranty 

provides. Quality, 

strength,  and 

dependability…

You asked, and 

we listened.

We also lis-

tened when you 

asked if it was 

possible to bring 

the same high-

quality, perfor-

mance, and value 

to our reliable line of carts. Our answer: Enter the all-new 

32-inch 4 Drawer Slide-Top. This product offers the best quali-

ties of our 56” Rolling Cabinet, streamlined into a deluxe ser-

vice cart package. It’s all there: heavy duty 5x2-inch casters, 

full-length padded push handle, ball-bearing drawer glides, 

and enough storage space to ensure that you’ll be prepared 

to tackle any job. The slide top design comes together (quite 

literally) to create an ample work surface. A pull out drawer 

allows for the storage of and quick access to larger equipment. 

The lockable, peg-boarded side compartment keeps valuable 

tools hanging safely: there are even hanging bins for small 

parts! You’ll simply be amazed at how versatile - and valu-

able – our new cart is.

These products are there when you need mobile storage 

that’s as demanding as you are. We also offer a variety of 

options to suit all your needs. So call us today or visit our web-

site to invest in a professional grade product from a company 

that knows nothing else.

Homak Manufacturing

1605 Old Route 18, Suite 4-36

Wampum, PA 16157

Toll Free: 800-874-6625

Local: 724-535-1080

Fax: 724.535.1081

customercare@homak.com

www.homak.com

Facebook.com/homakmanufacturing

TOOL STORAGE SOLUTIONS FOR 
THE PROFESSIONAL MECHANIC
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COMPLETE TIGHT SPACE 
REPAIRS FASTER 

A
s technology advances, automobiles get smaller and 

more complex. Technicians need the convenience and 

versatility offered by compact cordless tools to access 

repairs in tight spaces like dashboards, door panels 

and bumpers. As a result, Ingersoll Rand turned its 

attention to the needs of the compact market and developed 

a line of 12V cordless tools. 

The new Ingersoll Rand IQV12 Series cordless tools enable 

technicians to access narrow spaces faster and easier. The 

IQV12 Series includes three Impactools™, two ratchets, a drill/

driver, a screwdriver and an LED task light. Each tool in the 

line is powered by a 2.0 Ah 12V lithium-ion battery and deliv-

ers exceptional comfort, durability and accessibility. 

Built for 

Comfort

Technicians put in 

long hours in the 

garage and can expe-

rience fatigue from 

heavy equipment 

and tools, repetitive 

motions, overhead 

repairs and vibrations. 

The IQV12 Series cord-

less tools are light-

weight and designed 

with small-diameter 

handles, which make 

them more ergonomic 

and comfortable to 

use. Most IQV12 Series 

cordless tools feature 

a comfort grip to help reduce tool vibration during extended 

use, allowing technicians to work longer, which helps them 

complete jobs faster. In addition, the D1130 drill/driver was 

tested on a hard joint, so technicians experience less feed-

back when drilling on a hard application surface, like sheet 

metal.  

Manufactured for Durability

Life in the garage can be tough on tools. The IQV12 Series 

tools are manufactured with a chemical-resistant housing to 

protect against wear caused by potentially harsh fluids. Every 

cordless tool’s battery has a positive-lock feature that emits a 

click to let the technician know when the battery is properly 

secured, helping to protect against drops and damage. In 

addition, every tool in the line has a three-point rubber grip 

to prevent scratches on the tool or work surface. The IQV12

Series W1130 3/8-inch, W1120 1/4-inch and W1110 1/4-inch 

quick change hex Impactools have all-metal mechanisms, 

and the R1130 3/8-inch and R1120 1/4-inch cordless ratchet 

wrenches have all-metal gear trains to increase the life of 

the tool. 

Designed for Accessibility

It is often difficult to reach small fasteners or drill spot welds 

around the bumper, but the compact IQV12 Series tools make 

it easier for technicians to access tight spaces. Ingersoll Rand 

designed the IQV12 Series R1130 3/8-inch and R1120 1/4-inch 

cordless ratchet wrenches with a patent-pending slim-line 

battery to maximize reach, and a paddle-style trigger that 

allows for easy operation in a variety of grip positions and 

angles. Both ratchets deliver up to 30 foot-pounds of torque 

and have durable heads to handle additional manual ratchet-

ing when the application demands it. 

The cordless design of the IQV12 Series gives technicians 

the versatility to work on large or damaged vehicles out-

side the shop. It also provides the convenience of complet-

ing dashboard repairs without pulling a compressed air line 

through the car. 

The IQV12 Series will be on display at the 2013 SEMA Show, 

Tuesday, Nov. 5 through Friday, Nov. 8. Demo the tools in 

booth No. 10149 and learn more about the new cordless line 

at ingersollrandproducts.com. 



TITANIUM
IMPACT

GIVE YOURSELF AN ANNIVERSARY GIFT WITH

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

MAX POWER 

1,100 ft-lb of nut-busting 

torque from a tool weighing  

less than 4 pounds — that’s  

the best power-to-weight  

ratio in its class.

MAX CONTROL 

Feather-touch trigger, wider 

range of power regulator 

settings in forward, always max 

power in reverse, patented one-

hand forward/reverse control.

MAX RELIABILITY 
FREE 2-year limited warranty 

with tool registration.

Includes: 
:��//,�
:��,"3),*()4�
:��&$",

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.  

Contact your Ingersoll Rand dealer to learn more.

ENTER FOR YOUR CHANCE TO WIN!
Find a Registration Code in the box of your new 10th Anniversary 
Titanium 2135TiMAX Impactool and head to TITANIUM10.com to enter!

GRAND PRIZES: Win one of  
two weekend trips to the races in  
Daytona Beach, Florida, happening 
February 21–24, 2014!2

INSTANT-WIN PRIZES:  
$25 gift certificate for 
exclusive racing 
merchandise!

250
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TEST A TRAILER
WITHOUT THE TRUCK

I
PA® is proud to introduce the Light Ranger MUTT®

(Mobile Universal Trailer Tester®), a rugged and portable 

trailer tester that allows the user to perform all testing 

functions without the use of the vehicle. The Light Ranger 

MUTT simulates all electrical circuits of standard towing 

vehicles for light Utility, Boat, RV and similar trailers using 7 

spade, 6 round and 4/5 flat pin connections.    

Designed for both technicians and owner operators, the 

Light Ranger MUTT is built to withstand the rigors of the 

shop or field with the use of quality components and a water 

resistant, compact enclosure that is large enough to hold a 

standard motorcycle type battery (battery not included). With 

a battery installed, the Light Ranger will provide hours of 

testing and can be used as a memory saver or power source 

for 12V DC low amp draw equipment, such as test lights, 

chargers, etc., via its external 12V power port.

Included with the Light Ranger MUTT is a three-way 

adapter, which converts the standard 7 Spade (RV) Pin plug 

down to 6 Round and 4/5 Flat Pin connectors to cover the 

entire range of light duty trailer configurations in North 

America, and a 500mA battery trickle charger.

Anybody who has tackled trailer wiring problems knows all 

too well the headaches that are associated with getting the 

job done. From a diagnostic standpoint, trailer wiring should 

be simple; however, the reason repairing trailers often proves 

to be so difficult stems from all the unknown variables. Say 

a customer drops off a trailer with a malfunction and he has 

already tried multiple tow vehicles, ultimately assuming the 

problem is with the trailer itself. To start diagnosing the 

issue, you first need to isolate the trailer from all known vari-

ables, e.g. the tow vehicle, poor power supply, wrong wiring 

configuration, malfunctioning brake controller, just to verify 

that the customer’s assumption is correct.

The Light Ranger MUTT provides the solution to this prob-

lem. It eliminates the need for a tow vehicle while simultane-

ously providing a good power supply, correct configuration, 

proper ground, full available energy for the electric brake cir-

cuits and short circuit protection. Reasons for failure in trailer 

electrical systems come in many varieties: corrosion, shorts, 

crossed or cut wires, bad grounds, improperly wires harness-

es and component failure (light bulbs or brakes). Fortunately, 

the five for the majority of these issues is relatively quick. 

Once you plug in the Ranger MUTT, rotate the control 

knob to each individual circuit and walk around the trailer 

to ensure the selected component (lights or brakes) operates 

as normal. If a circuit does not perform as expected, check all 

electrical connections points starting with the harness, back 

to the lights, brakes, chassis grounds, etc. The Light Ranger 

MUTT features an internal automatic circuit breaker, which 

will trip when a short or overload is found. This aides in 

troubleshooting short circuits by allowing you to chase down 

the short without blowing fuses. The Ranger MUTT will also 

power and activate electric brakes if equipped, which will 

allow technicians to confirm proper electrical/mechanical 

function and ensure a safe trailer is returned to the customer. 

The Light Ranger MUTT is an incredibly convenient package 

at a price point that is ideal for those using or working on trail-

ers. Whether it be for work or play, on the farm or at the lake, 

the Light Ranger MUTT will ensure your trailer is functioning 

properly. Built proudly in the USA, the Light Ranger MUTT 

is available through professional tool distributors nationwide.  

Innovative Products of America, Inc. (IPA®)
234 Tinker Street
Woodstock, NY 12498
�������������t�www.ipatools.com



Manufacturer of Innovative Tools & Equipment
www.ipatools.com 

845 679-4500
®

ENERGIZE A FUEL 
PUMP WITH THE 
PUSH OF A SWITCH 
6-Pc. Relay Bypass 
Switch Master Kit #9038

ŗ�

IPA®�LV�D�PDQXIDFWXUHU�RI�ŰUVW�WLPH�VSHFLDOW\�WRROV�DQG�HTXLSPHQW�ZLWK����KRXU�UHSDLU�UHSODFH�SROLF\��$OO�WKH�SURGXFWV�DUH�DYDLODEOH�WKURXJK�ORFDO� 
GLVWULEXWLRQ��7R�OHDUQ�PRUH��YLVLW�ZZZ�LSDWRROV�FRP�RU�FDOO���������������k�����,QQRYDWLYH�3URGXFWV�RI�$PHULFD®�,QFRUSRUDWHG���$OO�ULJKWV�UHVHUYHG��

CHASE DOWN SHORT 
CIRCUITS WITHOUT 
BLOWING FUSES
Fuse Saver® Master Kit 
�����

ŗ� �����DPS�EUHDNHU�KDQGOHV

THE ONLY TOOL TO 
IDENTIFY IMPLODED 
BRAKE HOSE
Disc Brake System  
Analyzer �����

�ŗ�$FFXUDWHO\�GHWHFW� 
WKH�SUREOHP�ZLWKRXW� 
EUHDNLQJ�D�OLQH

5X
the air  

volume

ELIMINATE MISTAKES 
WHEN PERFORMING 
ENGINE SETUP  
PROCEDURES
Engine Calibration 
Set Up Kit �����

TEST YOUR TRAILER WITHOUT THE TRUCK
LIGHT RANGER MUTT®

 �����

ŗ� 3RUWDEOH��ZDWHU�UHVLVWDQW�WUDLOHU� 
WHVWHU�IRU�OLJKWV�DQG�HOHFWULF�EUDNHV

ŗ� 7HVWV���VSDGH����URXQG�DQG�����űDW� 
SLQ�WUDLOHU�VLGH�KDUQHVVHV

ŗ��6KRUW�FLUFXLW�SURWHFWLRQ

ŗ��7XUQ�VLJQDO�VLPXODWLRQ�DQG�SRZHU� 
YHULŰFDWLRQ�/('

ŗ��,QWHUQDO�EDWWHU\�FRPSDUWPHQW�

,QFOXGHV��7ULFNOH�FKDUJHU�
DQG�WUDLOHU�SOXJ�DGDSWHU�

%DWWHU\�1RW�,QFOXGHG

90º MULTI-PORT AIR GUN
Air Comb® ����������

ŗ� 7KRURXJKO\�FOHDQV�DLU�ILOWHUV�� 
� FRQGHQVRUV�DQG�UDGLDWRUV�IURP� 
� WKH�LQVLGH�RXW

ŗ� )RFXVHG�KLJK�SUHVVXUH� 
 output

ŗ� $YDLODEOH�LQ�IRXU�VL]HV�� 
� ���������������DQG����

CLEAN LARGE SPADE  
ELECTRICAL CONTACTS
Diamond-Coated  
Electrical Contact  
Cleaners �����

ŗ��6XSHU�KDUG��KLJKO\�DEUDVLYH� 
� DQG�GXUDEOH�GLDPRQG�FRDWLQJ

ŗ��8OWUD�WKLQ��IOH[LEOH�ILOHV�IRU� 
� DGGHG�IXQFWLRQDOLW\

ŗ� ��SLHFH�VHW

 

NEW

NEW
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H
ennessy Industries is the maker of Coats™ and 

BaseLine® by Coats tire service equipment, as well 

as Ammco brake lathes and BADA wheel weights. 

Our team of engineers is constantly evaluating how 

to make the tire changing and wheel balancing pro-

cesses simpler, easier, and faster so you can get the job done 

right the first time. Here are a few tips from our experts on 

how to best service tires.

Tire Changer Tips

t�"�WFSZ�XJTF�NBO�PODF�TBJE�i-VCF�JT�ZPVS�GSJFOE�w��*OTVGGJDJFOU�

lubrication can result in bead distortion or other tire damage. 

Conversely, excessive lube 

or an improper mixture could 

result tire slippage. Be sure to 

not only apply it to the tire bead, 

but also to the bead seat and 

drop-center areas of the rim.

t�"OPUIFS�WFSZ�XJTF�NBO�

PODF�TBJE�i4PNFUJNFT�

you have to slow down to 

TQFFE�VQ�w��5BLF�ZPVS�UJNF�

when servicing challenging 

applications, like ultra-high 

performance tires.  Check for 

51.4�TFOTPST���-FU�UIF�UPQ�

bead relax a little during the 

mounting process.  Use all the 

helper devices at your dis-

QPTBM���5IF�SFTVMU�XJMM�CF�DPO�

sistent output of quality work 

and less variation in your tire 

service process.

t�*G�ZPV�WF�JOWFTUFE�JO�B�UJSF�

changer with a wheel lift, use 

it when servicing ultra-high performance tires or custom 

wheels.  You may be faster than the lift but research shows 

that most wheel damage occurs while mounting the wheel 

on the machine.  Using your wheel lift will save money on 

damaged wheels, avoid embarrassing customer situations, 

and help error-proof your mount/demount process.  

Wheel Balancer Tips

5IF�HPBM�IFSF�JT�TUSBJHIUGPSXBSEy�UP�QSPWJEF�UIF�DVTUPNFS�

a vibration-free ride on the first attempt.  And that process 

begins at the wheel balancer.

First and foremost, you must be certain that you mount 

the tire and wheel assembly on the balancer in the exact 

same manner that it will be mounted back on the vehicle.  

$POTJEFS�UIJT�FYBNQMF���"���w�EJBNFUFS��w�XJEF�XIFFM�

NPVOUFE�BOE�CBMBODFE�KVTU�����w�PGG�DFOUFS�PO�UIF�CBMBODFS�

shaft will result in a .85 oz. static vibration when mounted 

CBDL�PO�UIF�WFIJDMF���5IF�

balancer will assume that 

ZPV�WF�DFOUFSFE�JU�QSPQ�

erly and report a balanced 

XIFFM���1SPDFTT�FSSPST�

such as this one are easy 

to make, and are respon-

sible for upwards of 60% 

of vibration-related tire 

TFSWJDF�DPNFCBDLT���5IF�

good news is that they 

are easy to avoid.

t�'JSTU�NPOJUPS�UIF�

condition of your mount-

ing cones and replace 

them when they begin to 

appear nicked or worn.

t�4FDPOE�JOWFTU�JO�B�

set of mounting adapters such as pin plates or fixed finger 

QMBUFT��5IFTF�BEBQUFST�FOHBHF�UIF�XIFFM�JO�JUT�MVH�IPMFT�

and when used in conjunction with mounting cones, pro-

vide an almost error-free method for mounting.  

Designed for the needs 

of tire dealers, Coats tire 

service equipment has led 

the market for more than 60 

years, becoming the indus-

try standard for durability, 

reliability, and ease of use.

Designed for the needs 

of repair shops, BaseLine 

by Coats tire service 

equipment is feature-rich 

and ruggedly-built for 

repair shops who demand 

high quality without the 

IJHI�QSJDF��*U�T�TPNFUIJOH�

XF�MJLF�UP�DBMM�13&.*6.�

7"-6&�XIFSF�QFSGPS�

NBODF�JTO�U�TBDSJGJDFE�CZ�

price.

Visit www.ammcoats.com to learn more about Coats 

and BaseLine by Coats tire service equipment.

$PBUT�5JSF�4FSWJDFT�&RVJQNFOU

#BTF-JOF�CZ�$PBUT�5JSF�4FSWJDFT�&RVJQNFOU

Hennessy Industries, Inc.

www.ammcoats.com

��������������

TIRE SERVICE TIPS FROM COATS



MAKING SENSE OF TPMS 
SENSORS
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T
he introduction of tire pressure monitoring systems 

has created a new set of challenges for shop own-

ers, technicians and even consumers. It is estimated 

that more than 64 million vehicles are equipped 

with TPMS in the United States. This number can be 

staggering when you consider that not all TPM systems are 

created equal. With every new model year, shops are being 

challenged with new technologies such as relearn/reset and 

diagnostic procedures, as well as an increase in the number 

of OE part numbers needed to service these vehicles.    

With original equipment TPMS manufacturers representing 

over 150 different TPMS transmitters, the challenge for after-

market shops is how to best manage their TPMS inventory. 

Improper inventory management can mean money tied up in 

transmitters that are rarely used, or idle service bays while 

waiting for local delivery. In this increasingly competitive 

industry, the most significant impact is the potential for lost 

sales. Fortunately, technological advancements incorporating 

programmable and universal TPMS transmitters are making 

it easier for technicians to service vehicles, while requiring 

shops to carry less TPMS inventory. 

The idea behind this new technology is simple: create a 

“blank” transmitter that can be programmed to a specific 

vehicle at the time of sale. It combines the functionality of 

over 150 original equipment transmitters into as few as two 

part numbers.    

Mighty Auto Parts has partnered 

with Schrader International and 

Bartec USA to offer a complete TPMS 

program. Schrader, a leading manu-

facturer of original equipment TPMS 

transmitters, has created EZ-sensor™, 

programmable transmitters that pro-

vide over 85% coverage of popular 

applications. Using a Bartec TPMS 

tool (WRT400SD or WRT500), techni-

cians can program the blank trans-

mitter with the exact protocol for that 

specific vehicle. Two EZ-sensors are 

required to cover both a 315 MHz and 

433 MHz frequency transmitter. Once programmed, the trans-

mitter is ready to be installed using their patented snap-in 

valve (see picture), or optional aluminum clamp-in valve (P/N 

34000ZZ). 

Mighty has partnered with other companies to offer options 

in programmable TPMS transmitters. 31 Incorporated, for 

example, has developed the Smart Sensor programmable sen-

sor. This program incorporates two different programmable 

units (315 MHz and 433.92 MHz), and offers coverage up to 

90% for domestic and import vehicles. The Smart Sensors 

require a specific programming tool (P/N 17-144), which can 

also be used to relearn many traditional TPMS vehicles.

Also available are universal aftermarket transmitters that 

do not require programming prior to installation. They are 

manufactured with the necessary protocols required to oper-

ate a given number of vehicle applications. When installed, 

universal transmitters broadcast each protocol until the vehi-

cle recognizes the correct one. The primary advantage con-

tinues to be expanded coverage with limited part numbers.

The average life expectancy of batteries powering OE 

transmitters is approximately seven years. Since many of 

these transmitters are reaching that age, the timing could not 

be better for offering a lower cost alternative. Programmable 

and universal transmitters save time and reduce the number 

of part numbers necessary to provide expanded coverage. 

Ultimately, the shop is able to offer their customer full tire-

related service and reduce the risk of a lost sale.  

Mighty Auto Parts, 650 Engineering Drive, Norcross, GA 

30092; Phone: 1-800-829-3900; Fax: 770-446-8627

 Website: www.mightyautoparts.com

®

EZ-sensor™ (315MHz)

WRT500
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WORK MORE EFFICIENTLY 
WITH COMPLETE REPAIR 
INFORMATION TOOLS

I
magine this scenario: the clock is ticking and your cus-

tomer is coming to pick up the car soon. You’ve spent way 

too much time troubleshooting the vehicle and nothing is 

working. You are stumped. Ever been there?  

Now imagine this: before you get to that point, you 

have access to a complete repair information resource that 

combines OEM information as well as diagnostic tools and 

real fixes from technicians who have faced the very same 

problem that you have in your bay. Would that make your 

job easier?

Having complete tools lets you work more efficiently. You 

wouldn’t work well with half a wrench, and it’s the same with 

your repair information. That’s why Mitchell 1 put OEM and 

experience-based repair information together in a complete, 

streamlined solution: ProDemand™ with SureTrack™. 

In a single lookup, ProDemand delivers repair procedures, 

specs, component locations, wiring diagrams, recalls, TSBs 

and fluids information for most every manufacturer. That 

eliminates the need for multiple searches, so you can spend 

your time repairing the car, not searching. 

And SureTrack is just a click away, providing resources 

like commonly replaced parts data, diagnostic troubleshoot-

ing tools, and repair tips and real fixes from an interactive 

community of expert technicians. So, if you encounter a tricky 

vehicle problem that defies all the standard steps to diagnosis 

and repair, you can post your question to the SureTrack com-

munity. You’ll get ideas and quick fixes by email – without 

having to wait by the phone -- often within minutes of send-

ing your question. 

There are lots of features in ProDemand that boost effi-

ciency, but here are five specific ways that ProDemand deliv-

ers the industry’s most comprehensive repair information:

1. Complete OEM Information

Mitchell 1 covers most every OEM, and has for over 80 years.

2. Experience-based Information

SureTrack adds to the power of ProDemand with exclusive 

expert-based knowledge, detailed parts replacement records 

and guided component tests, all wrapped in an interactive 

community.

3. Latest TSBs

Most OEM TSBs are in ProDemand within two weeks of pub-

lication date. There’s no need to search the Internet for the 

latest TSBs —they’re already right where you need them.

4. Industry-leading Wiring Diagrams

Mitchell 1’s best-in-class Scalable Vector Graphic (SVG) color 

wiring diagrams are created with a consistent style across all 

OEMs, making them straightforward and easy to use.

5. Integration 

with Shop 

Management

With a single click 

in Manager SE™, 

Mitchell 1’s industry-

leading shop manage-

ment system, techs 

have direct access 

to the contents of 

ProDemand, including 

estimating, mainte-

nance, service, fluids 

and TSB information.

With decades of total coverage, ProDemand not only makes 

your shop more complete, it gives techs the added tools and 

confidence to perform at their full potential.

To get the complete story, visit www.mitchell1.com or 

call 888-724-6742.



N
APA’s Family of Filters was created to meet the chang-

ing demands of the automotive aftermarket consumer.

With changes in engine and motor oil technology, 

NAPA Filters offers three levels of oil filters. Each one 

has been designed for a specific way DIY customers 

change their oil. What DIY consumers said they really wanted 

to know was simply, ”What’s the right filter for me?”

NAPA’s Family Of Filters: Designed For Your 

DIY Retail Customer

Today’s DIYer can choose from a standard, premium or ultra-

premium filter that fits their specific needs. There is a NAPA 

Filter designed to specifically fit any of the following scenarios:

t�$IBOHJOH�PJM�FWFSZ�����������NJMFT�PS�����NPOUIT

t�0&.�SFDPNNFOEFE�DIBOHF�JOUFSWBM

t�)BSTI�EBJMZ�ESJWJOH�DPOEJUJPOT

t�6TF�PG�TZOUIFUJD�PJM

SilverNAPAFilters™ 

5IF�4JMWFS�0JM�'JMUFS�JT�/"1"�T�4UBOEBSE�'JMUFS�SFDPNNFOEFE�

GJMUFS�GPS�USBEJUJPOBM�PJM�DIBOHF�JOUFSWBMT�	����NPOUIT�PS��������

miles) or when a DIY customer needs a bit more engine pro-

tection because they don’t always meet that change exactly 

BU��������NJMFT�PS�����NPOUIT��

SILVER OIL FILTER: 5IJT�GFBUVSFT�$FMMVMPTF�.FEJB�o����

percent more cellulose than the traditional economy filter, 

nitrile anti-drain back valve* and safety by-pass valve*. The 

Silver NAPA Filter is the best filter in NAPA’s Family of Filters 

when using conventional motor oils.

SILVER AIR FILTER: NAPA’s Silver Air Filter prevents dirt 

and dust particles from damaging cylinder walls, pistons and 

piston rings which can reduce engine performance. NAPA’s 

Silver Air Filter offers coverage for most popular applications 

in the retail segment.

GoldNAPAFilters™

5IF�(PME�0JM�'JMUFS�JT�/"1"�T�1SFNJVN�GJMUFS�SFDPNNFOEFE�GPS�

%*:�DVTUPNFST�XIP�SFMZ�PO�UIFJS�WFIJDMF�T�0&.�SFDPNNFOEFE�

oil change interval, but also want better engine protection than 

is offered by a lesser quality economy filter.

GOLD OIL FILTER: Glass-enhanced cellulose media traps 

BOE�IPMET����QFSDFOU�NPSF�DPOUBNJOBOUT�UIBO�USBEJUJPOBM�

economy oil filters. Silicone anti-drain back valve* will not 

harden and become brittle, providing greater value and pro-

tection over a standard Nitrile valve used in a lesser quality 

filter. A safety by-pass valve* insures continuous oil flow dur-

ing cold engine starts. The Gold NAPA Filter is the best filter 

DIPJDF�JO�/"1"�T�'BNJMZ�0G�'JMUFST�XIFO�VTJOH�IJHI�NJMFBHF�

or synthetic blended motor oil.

GOLD AIR FILTER: NAPA’s line of Gold Air Filters sets the 

(0-%�45"/%"3%�JO�BGUFSNBSLFU�BJS�GJMUSBUJPO��8JUI���11*�B�

more robust, upgraded water and snow tolerant media that 

prevents dirt and dust from damaging cylinder walls, pistons 

and piston rings. A NAPA Gold Air Filter means better filtra-

tion and longer engine life. NAPA’s line of Gold Air Filters 

offers superior application coverage for both passenger cars 

BOE�MJHIU�USVDLT�o�GPSFJHO�PS�EPNFTUJD�

PlatinumNAPAFilter™ 

5IF�1MBUJOVN�0JM� 'JMUFS� JT�/"1"�T�6MUSB�

Premium oil filter recommended for the DIY 

retail customers who use fully synthetic 

motor oils or drive their vehicles through 

harsh or severe driving conditions. 

PLATINUM OIL FILTER: Examples: tow-

ing heavy loads, higher oil temperatures 

or long idling periods. This features wire-

backed, reinforced, fully synthetic media and hydrogenated 

/JUSJMF�#VUBEJFOF�3VCCFS�	)/#3
�TFBMJOH�HBTLFU�JNQSPWFT�EVSB�

bility at high operating temperatures. The silicone rubber anti-

drain back valve* will not harden and become brittle, providing 

greater value and protection over standard nitrile valves used in 

a lesser quality economy filter. A safety by-pass valve* insures 

continuous oil flow during cold engine starts. The Platinum 

NAPA Filter is the best oil filter choice in NAPA’s Family of 

Filters when using fully synthetic motor oils or dealing with 

severe or harsh driving conditions.        

* Where applicable

EnviroShield™ Cabin Air Filters

"O�&OWJSP4IJFME�$BCJO�"JS�'JMUFS�XJUI�

BioShield75™ removes microscopic 

dust, allergen, pollutants, mold and 

other particles from the air that flows 

into a vehicle’s passenger compart-

NFOU��$BCJO�BJS�GJMUFST�BSF�EFTJHOFE�UP�

keep the air that flows into a vehicle’s 

passenger compartment cleaner and 

healthier. A clean, new EnviroShield 

$BCJO�"JS�'JMUFS�XJUI�#JP4IJFME���JT�

also an important element for main-

UBJOJOH�B�QSPQFSMZ�XPSLJOH�)7"$�"$�TZTUFN�

"MM�&OWJSP4IJFME�$BCJO�"JS�'JMUFST�XJUI�#JP4IJFME���IBWF�

a unique, patented coating applied only to NAPA cabin air 

filters. BioShield75 has the ability to destroy harmful mold, 

bacteria, allergens and other pathogens that none of our 

competitors offer.

/"1"�T� MJOF� PG� &OWJSP4IJFME�$BCJO� "JS� 'JMUFST�XJUI�

BioShield75 has an extensive application coverage, with 

PWFS�����QBSU�OVNCFST�GPS�QBTTFOHFS�DBST�BOE�MJHIU�USVDLT�

including both foreign and domestic vehicles. NAPA Filters 

SFDPNNFOET�DBCJO�BJS�GJMUFST�CF�DIBOHFE�BU�MFBTU�FWFSZ�������

NJMFT�PS����NPOUIT�PS�FWFO�TPPOFS�JG�UIF�WFIJDMF�JT�ESJWFO�JO�

a very dusty or dirty environment.

ADVERTISEMENT
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T
here’s no doubt about it:

Age requires a stronger prescription.

Even OE replacement shocks may not be “good 

enough” for used vehicles.

When OE Isn’t Enough

OE shocks and struts are designed and built to work well 

on a brand new vehicle rather than one with 50,000 miles 

or more. As a vehicle and its tire control components age 

and wear, they allow more steering and suspension move-

ments. When you think about it, replacing shocks and struts 

with OE units on a used vehicle can be like putting used 

parts back on the vehicle. OE shocks and struts are not 

designed to compensate for additional suspension wear or 

movements.

Why are KYB Shocks and Struts a Better 

Choice for Used Vehicles?

Because they are calibrated to help compensate for age and 

miles driven. Shocks and struts main job is to control and 

resist movement. Since a used vehicle will have additional 

steering and suspension movements, they must be capable 

of at least or more than the original design if your goal is to 

restore original vehicle performance.

KYB is one of the world’s largest suppliers of original 

equipment shocks and struts to new vehicle manufactur-

ORIGINAL EQUIPMENT 
FOR THE AFTERMARKET

ers. KYB aftermarket shocks and struts are built with the 

same OE quality and on the same KYB OE assembly lines 

as our OE products. The only difference is re-calibrated 

damping rates to help compensate for typical wear.

The result: KYB shocks and struts help restore like-new 

ride and handling for used vehicles. 

Restoring designed ride control performance, like 20/20 

vision, requires OE-level manufacturing and aftermarket 

designed performance: KYB products have both!

KYB offers performance-restoring shocks and struts 

for almost every domestic and import vehicle on the 

road today.
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KYB Shocks & Struts

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

Beware of Copies & Imitations

If it doesn’t have the KYB logo - it’s not KYB.  Anything less than KYB.......is just less!

Please visit us at www.kyb.com to learn more
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DEALING WITH DIFFERENCES OF 
ELECTRIC DRIVE VEHICLES

T
echnicians today are faced with the ever-changing 

requirements of working on new technology vehicles. 

In response to the tremendous number of new 

technology vehicles on our road today, the National 

Alternative Fuels Training Consortium, a program of 

West Virginia University, has rolled out an in-depth Electric 

Drive Vehicle Automotive Technician Training to help edu-

cate today’s automotive repair workforce on these vehicles. 

This 40-hour class combines general and original equip-

ment manufacturer (OEM) specific lessons and skills to safely 

diagnose, disassemble, and repair electric drive vehicles. 

The course is evenly distributed in both classroom and shop 

activities.

A key portion of the shop activities involves training partic-

ipants on how to safely work with the high-voltage system. 

Many current automotive technicians may be unfamiliar with 

the differences between low-voltage DC and high-voltage 

systems, and the course spends extensive time emphasizing 

safe work practices in dealing with these systems on electric 

drive vehicles. 

One of the most liked and informative shop tasks conducted 

in the new course involves the safe and non-intrusive removal 

of a hybrid vehicle’s high-voltage battery pack. In using the 

proper tools, techniques, and proper personal protective 

equipment (PPE), including high-voltage insulating gloves 

and leather over-gloves, participants are able to incorporate 

many lessons and technical instructions learned during the 

course of the training into an intense, yet educational task. 

Technicians begin the battery pack exercise by removing 

batteries from various electric vehicles. As a mini-exam, par-

ticipants are instructed to map out the battery pack individual 

modules, high-voltage bus, relays, and other related systems 

in a rough drafting exercise to fully emphasize their learned 

knowledge of the battery pack, interlock systems, relays, and 

voltage transfer systems. 

Another shop activity conducted during the course is the 

“high voltage system isolation fault detection” task. In the 

picture to the right, team members are shown looking up the 

diagnostic trouble code (DTC) P0AA6 on Toyota’s Technical 

Information System (TIS) website for a detailed explanation 

of Hybrid Battery Voltage System Isolation Fault. P0AA6 may 

set with a number of information codes, such as 526, 611, 

612, 613, and 614. 

For this class, the students were divided into teams of 

four or five, with each team getting exclusive use of a hybrid 

vehicle and a factory scan tool. Each team was equipped with 

a pack of resisters with specific instructions on how to safely 

place a very high value resister between one of the high-

voltage battery’s individual modules and the auxiliary 12 volt 

battery negative terminal. This action is performed to create 

a high-voltage leakage to ground. 

After the fault circuit was performed, the students were 

instructed to perform a health check of their vehicle using a 

computer scan tool. The high resistance resister initially set 

a Diagnostic Trouble Code (DTC). 

This activity, as well as many of the other extensive hands-

on tasks students experience in the Electric Drive Vehicle 

Automotive Technician Training, prepares students for 

future exploration of information available in the scan tool, 

including the next step of monitoring the systems Parameter 

Identification (PID) codes. 

For more information on the Electric Drive Automotive 

Technician Training visit www.naftc.wvu.edu or call 304-

293-7882.

National Alternative Fuels Training Consortium

1100 Frederick Lane

Morgantown, WV 26508

www.naftc.wvu.edu

NAFTC@mail.wvu.edu 

304-293-7882 (p)

304-293-6944 (f)



The 40-hour Electric Drive Vehicle Automotive Technician Training 
instructs participants on the fundamentals, system design, diagnostic 
considerations, and special service topics of HEVs, BEVs, PHEVs, and 
FCEVs. The course covers appropriate 
safety measures in maintaining electric 
drive vehicles and describes their electric 
drive systems including construction, 
operation, control strategies, factory scan 
tools, scan tool data, and diagnostic fundamentals. The primarily hands-on 

training is based on an intermediate technician level and will give participants the knowledge to diagnose and 
repair electric drive vehicles.

Instruction Includes:
Classroom Work/Participant Manual

Presentations/Animations

Videos

Extensive “Hands-On” Shop Activities

In-depth Scan Tool Training

Handouts

Exams/Practical Exercises

Surveys

Acknowledgment: This material is based upon work supported by the Department of Energy Offi ce of Energy Effi ciency and Renewable Energy 
under Award Number DE-EE0002108.

�����'��(��&$�!�$$���# ��*��������#���#�� ���!���*���"#��!%"(!�����������
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ELECTRIC DRIVE VEHICLE 
Automotive Technician Training

Educating America on Next Generation Vehicles

SIGN UP TODAY!
Call (304)293-7882 or visit www.AEDve.info
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I
n this technical bulletin, SKF explains how identifying 

the correct truck platform and body style for 2007 model 

year GM Chevrolet and GMC trucks will help ensure the 

correct choice for hub unit replacement. 

During model year 2007, GM made a mid-year model 

change. They carried over the GMT 800 platform/body style 

and labeled these trucks as “classic” style. The same year they 

introduced the GMT 900 platform/body style, labeled as “new” 

style. 

The front end design 

of the two body styles is 

noticeably different. One of 

the standout features is the 

headlamps. The GMT 800 

“classic” style has a filler 

plate between the head-

lamp modules, while the 

GMT 900 “new” style has 

a one-piece assembly. See 

figure 1 and 2 to help iden-

tify the correct body styles.

To further identify the 

correct hub unit for replace-

ment, you can also distin-

guish a visual difference in 

the ABS cord on the hub 

units. The “classic” style 

(GMT 800) has a passive 

ABS system and a thicker 

ABS cord than the “new” style (GMT 900). The “new” style 

has an active ABS system and thinner ABS cord.

Here are the part numbers for the 2007 GMT 800 and 

GMT 900:

2007 GMT 800 platform “classic” style
1500 4x4 BR930304 

2500 4x4 and 4x2 BR930626 

3500 4x2 w/9900 BR930626 

3500 4x2 w/12,000 G.V.W. BR930667 

3500 4x4 BR930667

2007 GMT 900 platform “new” style
1500 4x4 BR930661 

2500 4x4 and 4x2 BR930662 

3500 4x2 w/std. sup. BR930662 

3500 4x2 w/HD sup. BR930783 

3500 4x4 BR930783

Interested in additional technical information? SKF offers 

a number of learning channels to help technicians stay 

informed.

SKF Training Trucks

Staffed by ASE Master-Certified technicians, SKF training 

trucks consist of a mobile classroom complete with hands-on 

training demos, detailed product cutaways of SKF premium 

hub bearings, technical tips, videos and more. SKF training 

trucks enhance your knowledge of SKF products and teach 

you how to educate customers about the differences between 

SKF premium hub bearings and competitor components. 

Contact your local SKF representative to book an SKF train-

ing truck at your location.

SKF Social Media Program

A newly launched Twitter page and YouTube channel pro-

vide access to the latest training and installation videos, tech-

nical tips and product information 24/7. Follow us to receive 

the latest updates! @skfpartsinfo www.skfpartsinfo.tv

SKF Pole Position Program

As a member of the Pole Position program, installers receive a 

periodic e-newsletter containing exclusive updates regarding 

the latest SKF news, product information and technical tips 

– all designed to help maintain a productive and profitable 

repair business. Additionally, participants have the opportu-

nity to redeem applicable bar codes for premiums, consisting 

of racing merchandise and tools for the shop. Complete the 

Pole Position sign-up form at www.vsm.skf.com to start 

receiving member benefits today.

For more information about SKF, contact your local SKF repre-

sentative, visit www.vsm.skf.com, call 800-882-0008 or visit 

the SKF automotive e-catalog at www.SKFpartsinfo.com.

SKF

890 North State Street

Suite 200

Elgin, IL 60123

www.vsm.skf.com

SKF OFFERS FRONT HUB BEARING 
ASSEMBLY TIPS FOR 2007 MODEL 
YEAR GM TRUCKS

Figure 2

Figure 1



Knowledge in.
SKF is committed to manufacturing premium 

wheel hub bearings that you can install with 

absolute confi dence, knowing that they typically 

last 3-4 times as long as value grade hubs. 

So we put over a century of bearing knowledge 

and manufacturing experience into 

every wheel hub bearing we make.

We’re also committed to supporting the technicians who install 

our products. So our SKF training trucks – mobile classrooms 

staffed by ASE Master-Certifi ed technicians – are on the road every 

day, in every part of the country. Providing engineering knowledge. 

Sharing technical tips. And equipping you with the knowledge you 

need to sell the benefi ts of OE quality fi t, form and function. 

Protect your reputation – and your customers. Learn more at 

www.vsm.skf.com or join the discussion at the sites below.

Knowledge out.

@skfpartsinfowww.skfpartsinfo.tv

The Power of Knowledge Engineering

® SKF is a registered trademark of the SKF Group  |  © SKF Group 2013



110  NOVEMBER 2013  MotorAge.Com  
ADVERTISEMENT

TECH

TIPS

I
f you have been installing clutches for a while, you are 

probably familiar with the Ford Ranger concentric slave 

cylinder and the difficulties and uncertainty presented 

when attempting to bleed it. Unfortunately, General 

Motors has followed similar suit with other concentric 

slave cylinders. Most General Motors vehicle designs do not 

provide access to the slave cylinder without removing the 

transmission from the engine. Additionally, some models 

do not have bleed ports. 

To assist with bleeding these problematic slaves, the 

steps outlined below detail the proper procedure to correctly 

bleed the system while the transmission is off the vehicle.*** 

1.)  Verify that the clutch master cylinder has a full fluid 

fill. If not, add additional fluid until full.

2.)  Insure that the clutch master cylinder is mounted 

level on the firewall. Some vehicles may require 

the master cylinder to be unbolted, leveled and re-

mounted to the firewall.

3.)  Install the concentric slave cylinder on the transmis-

sion. Note: Some slave cylinders have the input shaft 

seal built in. (fig. 1) This seal MUST be lubricated! 

Failure to lubricate will result in seal damage and 

leakage.

4.)  Lift the transmission up into the vehicle but do not 

mount the transmission to the engine. With the 

transmission lifted, reach up and connect the hydrau-

lic line to the slave cylinder.

5.)  Once the slave and hydraulic line are connected, 

reach into the bell housing and push the slave cyl-

inder back in its bore (fig. 2), then release and let 

it return to its original position. (fig. 3) Repeat this 

process 12 – 15 times. Following this procedure will 

force any air trapped in the hydraulic line back up 

through the master cylinder, through its vent cap 

and out of the system. Bleed complete.

***This procedure will work on ANY 
concentric slave cylinder application. It is 
the ONLY way to bleed many newer appli-
cations that do not have bleeder valves.

GM CONCENTRIC SLAVE 
CYLINDER BLEED PROCEDURE

Figure 1

Figure 2

Figure 3



Certified to  

ISO 9001:2008

Do you want more of the latest technology?  

More products to sell?  More support, 

training, and profit for your business? 

More than just the world’s leading clutch 

company, Schaeffler is a leading partner of 

engine, chassis and drivetrain products to the 

automotive vehicle original-equipment and 

replacement parts markets in North America.  

If you want MORE, you will want to stop by 

and say hello and check out the latest in 

engine, chassis and drivetrain technologies 

that you will be seeing in the years to come. 

Let us show you how we can keep your 

business on the road.  

Visit us at the 2013 AAPEX Show,  

November 5-7, 2013, Booth #2246 

Sands Convention Center, Las Vegas, Nevada

5370�:HJPDQ�'ULYH�ü�9DOOH\�&LW\��2+�44280 

Phone  800 274 5001�ü�)D[��330 273 3522

www.Schaeffler-Aftermarket.us 

Want More?
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COMPLAINT, CONNECTION, 
CAUSE, CORRECTION – WHAT’S 
YOUR DIAGNOSTIC PROCESS?

T
he computer controls 

in today’s vehicles 

and the tools for diag-

nosing them are bet-

ter than ever.  From 

simple OBDII code readers for 

basic emission work, to com-

plete, handheld diagnostic and

information systems that can 

diagnose modules and sensors 

throughout the vehicle. There 

are tools suited for every type 

of work and every technician skill level. Diagnostic tools are 

required for most repairs, including jobs like brake pads, tires 

and alignment, which were previously purely mechanical.

Retrieving the codes and data that give technicians clues 

to a problem is only the first step to a repair. Relearns, cod-

ing, adaptations, plus validation tools like functional tests 

and component tests are required to complete the job. Using 

your tools, training and expertise to verify the root cause is 

where experience makes the difference between a long chase 

and a fast, certain fix.  How do you handle a specific vehicle 

or problem the first time you see it?  It helps to have solid 

experience and a disciplined process to get from the com-

plaint to the cure.

So how can you tap into the experience of millions of repairs 

by OEM and specialty shops right from your service bay?  

The most productive technicians turn to an experience-based 

information resource to save time and increase confidence in 

their diagnosis.  For over 20 years, Snap-on has been building 

the exclusive database of Fast-Track® Troubleshooter tips 

and Guided Component Tests, to give technicians the benefit 

of experience at their fingertips.

Experience-based tips are a tremendous value the first 

time you see a specific problem or a specific vehicle. Chances 

are someone has diagnosed a similar problem and a similar 

vehicle. And symptom tips provide insight even when the 

problem does not trigger a fault code.

A single problem can be caused by a wide range of vehicle 

faults. So a symptom or code doesn’t always tell the whole 

story. Let’s look at a typical challenge that appeared in one 

of our customer’s bays:

t�"������5PZPUB�1SJVT�XBT�UPXFE�JO�GPS�B�OP�TUBSU�DPOEJUJPO�

and showed several seemingly unrelated codes for informa-

tion mismatch, poor engine power, low fuel level and the 

throttle pedal.

t�5IF�UFDIOJDJBO�SFQMBDFE�UIF�QFEBM�TFOTPS�BTTFNCMZ��5IF�

vehicle still would not start.

t�5IF�UFDIOJDJBO�XBT�SFBEZ�UP�UPX�UIF�WFIJDMF�UP�UIF�OFBS�

est dealer, a half hour away, when another technician said 

“let’s check Troubleshooter first.”

t�"�'BTU�5SBDL�5SPVCMFTIPPUFS�TZNQUPN�UJQ�GPS�B�IZCSJE�

vehicle “No Start” condition indicated that the “Ready” light 

may fail to activate if the vehicle had previously been run out 

of fuel. This problem simply requires codes to be cleared from 

the hybrid control HV ECU, hybrid control HV battery, and the 

engine ECU. But the codes must be cleared in that specific 

PSEFS��1SPCMFN�TPMWFE�

An expert information resource like Fast-Track 

Troubleshooter can give insight to the most likely cause of 

a problem as well as the fastest way to verify and repair it.  

Avoid wasted time, prevent wasted parts, and keep the job 

in house. All good reasons to check Troubleshooter before 

jumping to conclusions.



With enhanced functionality, a faster operating system and a bigger, full-color touchscreen display, MODIS Ultra 

isn’t just retooled. It’s completely re-imagined. It’s also more intuitive, with an 8" screen that can be navigated 

by touch or by its 4-way thumb pad. And you still have the sophistication and convenience of scanner, scope and 

exclusive Fast-track® expert information in one diagnostic tool. So you can move between jobs quicker and with 

more accuracy than ever before.

For your own ticket to this new blockbuster, talk to your Representative. Or visit diagnostics.snapon.com/modisultra 

IT ’S  HERE.  THE MUCH ANTICIPATED SEQUEL 

TO OUR MOST POPULAR DIAGNOSTIC TOOL EVER.
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I
n 2006, Ford passenger cars and trucks were equipped 

with TPMS systems that had wheel mounted sensors 

banded to the middle of the inside wheel rim. The 

banded sensor mounting technique utilizes a retaining 

clip, band and cradle instead of the more common valve 

stem mounting process. 

Today, the cradle is no longer being used solely for Ford 

banded sensors. The addition of the “thumb” (circled) allows 

rubber snap-in and aluminum clamp-in sensors to be used in 

various applications. The snap-in or clamp-in sensor can now 

be secured in the “thumb” hole, adjusted to a 20 degree angle 

and banded to the middle of the inside wheel rim. Using this 

method allows technicians the flexibility to move original sen-

sors from one size wheel to another larger or smaller wheel 

without having to worry about different stem angles required 

on certain wheel applications.

About Standard TPMS Technology

As a leader in TPMS technology, Standard provides more 

than 98 percent full-line coverage. Standard TPMS sensors 

are engineered to match OE fit, form and function, plus 

they have the technology to be ID cloned to the sensor they 

replace using a simple TechSmart cloning tool. Each clone-

able sensor has its own unique sensor ID, the right protocol 

and matching body style. Standard clone-able TPMS sensors 

offer the technician the advantage of bypassing complex 

factory relearn processes, therefore saving time and money 

while maintaining OE fit, form and function.

Standard Motor Products, Inc.

37-18 Northern Boulevard

Long Island City, N.Y. 11101-1616  

Tel: (718) 392-0200

Fax: (718) 316-4222 

www.standardbrand.com

FORD BANDED SENSORS



If it’s not a perfect clone, it’s not quite right.

With over 98% coverage and clone-able TPMS sensors 

that match or outperform OE, Standard
®

 is the perfect 

TPMS solution for you and your customers.

®

standardbrand.comThe right match…every time.

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

®

OE
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TRICO: THE LEADER IN 
WIPER INNOVATION

I
n today’s need-it-now marketplace, it’s not enough 

for a wiper manufacturer to produce technologically 

advanced products that keep pace with improvements 

made in vehicle design and driver preferences. To stand 

above the rest, a wiper manufacturer must also develop 

effective ways to guide consumers through the purchase 

process and ultimately help automotive service profession-

als close the sale. 

Trico Products has embraced this expanded role by con-

tinuously engineering new wiper products that aid in safer 

driving. 

Original Look, Superior Performance

Many consumers simply want to restore their vehicles 

back to original factory performance, fit and look. That’s 

why Trico Products has developed the TRICO Factory 

Replacement Center®, a program that makes it easy to find 

and install the TRICO Exact Fit® blade specifically designed 

for each driver’s vehicle.

The TRICO Factory Replacement Center features a newly 

expanded line of TRICO Exact Fit blades including beam, 

hybrid, conventional and rear blades that provide unmatched 

coverage for nearly 99 percent of consumer vehicles on the 

road today. Leveraging TRICO’s close relationships with 

OEMs, TRICO Exact Fit blades offer the fit, form and function 

of original equipment right out of the package. 

TRICO now offers five new TRICO Exact Fit rear wind-

shield beam blades to fit 2004 through 2014 models of Audi, 

BMW, Ford, Volkswagen and Volvo vehicles. The new line 

features five arm designs including V-Notch, Cross Pin, Push 

Button, Pinch Tab and Trunnion. 

To make installation a snap, TRICO Exact Fit wiper blades 

are pre-assembled with the specific adaptor for the consum-

er’s vehicle, eliminating the fuss of multiple adaptors and 

complicated instructions.

A Winter Weather Fighter

Although beam blades are considered an all-season wiper, 

TRICO invented the winter blade in 1953 and has recently 

perfected it with TRICO Ice®. This all-new, winter weather 

blade provides maximum performance in the most unrelent-

ingly harsh conditions.

TRICO Ice features a wedge-shaped spoiler that clears 

away snow and ice buildup. This new design conforms to 

windshield shapes to distribute even pressure for a clear 

wipe, while the low-profile contour compliments new vehicle 

models and maximizes line of sight. 

A form-fitted boot guards critical wiper components, yet 

allows complete flexibility. The wiper element infused with 

Teflon® surface protector helps resist tearing and ripping in 

sub-zero temperatures to battle the elements and eliminate 

chatter for a smoother, quieter wipe. 

Many Options, One Single Resource for 

Wiper Products

As consumer demands and automobile technology constant-

ly evolve, Trico Products offers a full selection of advanced 

products and high-impact merchandising programs to sup-

port service technicians and counter professionals. TRICO. 

Seeing you through®. 

Trico Products 

3255 W. Hamlin Road, Rochester Hills, MI 48309

Phone: 1-800-388-7426

Web: tricoproducts.com



TEFLON® is a registered trademark of DuPont and is used under license by Trico Products and its affi liates.

Winter weather 
            has met its match.   
Winter weather 
            has met its match.   

tricoproducts.com/ice

TRICO Ice
®
 provides maximum wiper 

performance in the most unrelentingly 
harsh winter driving environments.

� t��Robust, heavy-gauge wiper element resists 
tearing in sub-zero temperatures

� t��Tefl on® infused wiper element for a smooth, 
quiet wipe

� t�SWIFT® Easy Connection Technology

� t��Sleek, wedge-shaped spoiler clears 
away snow and ice

Scan this code with your 
mobile device to view 
the  installation video.
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I
t’s easy to over-lubricate low-friction components. 

Remember, when it comes to greasing synthetic bear-

ing designs… less is more.   

When installing low friction suspension components 

you will find that the amount of lubrication required is 

much less than traditional metal on metal bearing designs. 

The reason is due to the change in the bearing package with-

in the low friction component. 

In figure 1, the 

Raybestos chassis 

bearing package fills 

the entire cavity of the 

product. The grease 

grooves are manufac-

tured into the bearing 

and not the ball stud. 

This design allows the 

lubricant to surround 

the entire ball. The 

bearing package is also 

impregnated with spe-

cial materials that are 

self-lubricating.

In figure 2, the tradi-

tional metal on metal 

bearing package has 

void areas that need 

a larger amount of 

lubrication to fill these 

areas. 

The proper amount 

of lubrication in the low 

friction component will 

deliver the best pos-

sible performance for 

that part.

The Trusted 

Choice of Expert 

Technicians

C N C  m a c h i n i n g 

ensures each part 

matches the dimen-

sions and specific 

technology of that vehicle. Ball and socket designs match 

each application for built-in strength and durability; patented 

designs are checked physically and electronically to maintain 

precise alignment tolerances. 

Best Steering Performance and Ride Quality

Low-friction designs provide optimal turning torque. 80% 

of vehicles are designed with low-friction steering and sus-

pension parts. If you replace a low-friction part with a high-

friction metal on metal part, steering performance and ride 

quality will be compromised. 

Bans Contamination for Longer Service Life

Permanently attached polyurethane dust boots are purgeable 

for consistent, long-lasting performance. Protective coatings 

prevent corrosion for the longest possible service life. The 

synthetic componentry is resistant to gasoline, oil, brake 

fluid, battery acid and road level ozone.

Strength and Durability that Defeats Road 

Shock

For applications with high loading capability, you need 

a replacement part that stands up to severe shock. High 

strength steel forgings and cold-formed, heat-treated studs 

ensure stability. Precision machined, polished full ball studs 

ensure full contact, which reduces wear and endplay. One-

piece metal bearing designs deliver high load capacity and 

zero side-to-side endplay.

The Only Chassis Line Trusted by JGR 

For reliable performance, all Joe Gibbs Sprint Cup Toyota 

racecars are also equipped with Raybestos Racing ball joints 

and tie rods. The premium-quality chassis parts help fine-

tune each car’s suspension setup for optimal grip and han-

dling. The advanced technology that gives JGR its winning 

edge helps you provide your customers increased safety, 

smoother operation and extended service life.

The Best Parts and Labor Guarantee

Our advanced technology, low-friction designs reduce end-

play and hold tighter alignment tolerances. We are so con-

fident in their performance that, if any Professional Grade® 

chassis product fails, we will refund the cost of the part… 

plus the expense of your labor. 

For information on Raybestos brand chassis parts, visit 

www.RaybestosChassis.com or call 800-323-3022.

Raybestos Chassis

4500 Prime Parkway

McHenry, IL 60050

800-323-3022

www.RaybestosChassis.com

PROPER GREASING FOR
A SYNTHETIC BEARING

Figure 1

Figure 2



W
ORLDPAC Training Institute (WTI) has devel-

oped a highly regarded Toyota Prius and Hybrid 

Drive Systems class for skilled technicians and 

forward-thinking independent repair shop own-

ers seeking to expand their service offerings to 

include hybrid vehicle technology.

Benefits of offering hybrid vehicle service include increased 

repair orders and profits associated with a growing popu-

lation of hybrid vehicles, differentiation from competitors, 

and an overall increase in positive customer perception as 

a result of establishing the business as a high-technology 

vehicle repair solution.

WTI’s Toyota Prius and Hybrid Drive Systems class offers 

advanced-level training to equip students  with the knowl-

edge and know-how to service the Toyota Prius as well as 

other hybrid models such as the Nissan Altima and Ford 

Focus since these vehicles are manufactured using licensed 

Toyota hybrid technology.  Students also obtain elaborate 

training materials and hands-on guidance to ensure skills 

learned in the classroom can immediately be put into prac-

tice back at the shop.

Learn how crank no-start problems can be challenging 

when dealing with a hybrid vehicle high-voltage (HV) bat-

tery because the electrical system is completely different than 

non-hybrid vehicles. This makes troubleshooting a challenge. 

It is not uncommon to be doing routine maintenance on a 

Generation 1 Prius (2001-2003) only to end up with an engine 

that cranks but will not start.  You can get a ready light (mean-

ing the vehicle will still drive) but you’re running on battery 

power alone. You will also have the red triangle light on.

Something as simple as overfilling the crankcase with 

engine oil can cause a no-start situation because they only 

hold 3.9 quarts of oil; four is too much. Or when changing 

the air filter a small piece of debris can easily get lodged over 

the mass air flow (MAF) sensor and keep the engine from 

running.  Dirty throttle bodies are also common due to the 

variable valve timing engine design.  

Any of these scenarios may result in codes P3190, P3191 

and P3101 letting you know the engine cranked but did not 

start.  Unfortunately, using standard troubleshooting tech-

niques to isolate the problem can complicate diagnostics or, 

even worse, compromise the vehicle itself.  This is due to 

the interdependent relationship of these codes when dealing 

with the electric motor and HV battery of a hybrid.  

Through professional training and experience, the majority 

of the major issues that can arise when dealing with these 

codes can be avoided by following a few simple but insightful 

steps: when diagnosing this problem check the oil level and 

drain some out if questionable, clean the throttle plate, clean 

the MAF sensor element, and check the codes and freeze-

frame data in the HV ECU for the P3101. Learn this am more 

at the WTI Toyota Prius and Hybrid Drive Systems class.

All WORLDPAC Training Institute (WTI) classes are cre-

ated explicitly for the independent shop and are designed 

and taught by experienced professional automotive instruc-

tors. Learn more about the WTI and view all class dates and 

locations at www.worldpac.com/wti-prius.

WORLDPAC Inc.

37137 Hickory Street

Newark, CA 94560-5522

800-888-9982 ext. 5470

TOYOTA PRIUS AND HYBRID 
DRIVE SYSTEMS TRAINING

ADVERTISEMENT

TECH

TIPS
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MAF SENSORS

All of Walker’s MAF sensors are 100 percent new, not remanufactured. They are manufactured to meet 

or exceed OEM standards and specifications, the company says. Every shipment is tested in the USA 

against OEM units to maintain our high standards. We offer 132 SKUs covering more than 7,000 appli-

cations; more model coverage with fewer SKUs.

 For more information, visit 

www.walkerproducts.com.

Walker Products

WHEEL HUB ASSEMBLIES

Quality-Built, the smarter choice, offers a premium line of all-new wheel hub assemblies for automotive 

applications. Each hub assembly is subjected to a multi-point quality inspection to ensure trouble-free 

installation and durability for the life of the product, according to the company. 

 For more information, visit 

www.motorcarparts.com.

Motorcar Parts of America

ROUGH SERVICE BULB

Philips Automotive North America offers its new Philips LED Rough Service Bulb for a variety of 

automotive service applications. This new light bulb features advanced LED technology, which the 

company says makes it extremely efficient and durable, especially in rugged environments. The 

light bulb is designed with an “instant on” feature, and delivers exceptionally bright lighting that 

easily can enhance any shop, garage or work area. The new Philips bulb needs only 10.5 watts of 

power, a fraction of the consumption required by conventional Halogen and fluorescent lamps.

 For more information, visit 

www.usa.lighting.philips.com.

Philips Automotive Lighting North America

WIPER BLADES

DENSO’s First Time Fit Wiper Blade program offers conventional, beam and designer 

styles, allowing a direct replacement of your original equipment blades. DENSO’s wiper 

blades provide a quiet, streak-free performance with its durable design. Quick and easy 

installation makes replacing 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, the manufacturer reports.

 For more information, visit 

www.denso.com.

Denso

FUEL INJECTOR CLEANERS

Rislone Fuel Injector Cleaner does much more than just clean an engine’s fuel injectors. When 

used regularly, the company says the super-concentrated additive quiets noisy injectors and 

fuel pumps, soothes rough idle, eliminates hard starts, increases power and lubricates the 

entire fuel system. Plus, Fuel Injector Cleaner includes Rislone’s proprietary Upper Cylinder 

Lubricant, which extends engine life. The benefits start in the fuel tank, where Fuel Injector 

Cleaner (P/N 4701) helps prevent rust and corrosion. It is compatible with modern fuels, 

including unleaded gas, flex fuel, E10, E15, E85, ultra-low-sulfur diesel and other bio blends. 

For more information, visit www.barsproducts.com.

Bar’s Products
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12-VOLT STARTERS

Bosch makes available its 

Long Haul 12-volt series of 

starters that are specially 

designed to outperform and 

outlast their OE counterparts 

on most heavy duty com-

mercial vehicles. Bosch says 

these starters include all the features necessary for the widest 

range of large displacement commercial diesel engine applica-

tions. Three Bosch Long Haul Starters replace more than 186 

competitive part numbers. Other notable features include an 

easy-to-use Universal Mounting Flange reduces SKU count which, 

in turn, simplifies inventory; over crank protection prevents dam-

age and ensures a longer life; internal magnetic switch (IMS) 

ensures optimal voltage for starting in all weather conditions; 

and fixed over running clutch with 50 percent less moving 

mass protects internal components in case of “blind start” or 

“click no crank.”

www.boschusa.com

Bosch

TRANSMISSION PAN

For high performance Nissan 

350Z and Infiniti G35 and 

QX56, PML offers a heavy 

duty, high quality transmission 

pan for increased strength 

and cooling. This heavy-duty 

transmission oil pan features 

alow profile for ground clear-

ance; finned aluminum con-

struction for additional cooling; extra oil capacity for greater lubrica-

tion reserves; a drain plug for easier maintenance; and thicker walls 

and flange surfaces to add strength to the transmission housing 

and provide for a leak-proof seal. The company states this pan is 

a simple bolt-on replacement for the stock pan for quick and easy 

installation. This PML pan answers the transmission care needs of 

demanding Nissan and Infiniti owners and drivers. 

www.yourcovers.com

PML

PULSE PLUG

The Pulstar gg1 Pulse Plug for the Chrysler 3.6L 

engine has shown an increase of six horsepower 

(HP) over stock plugs in dyno testing conducted 

by Enerpulse Inc. In addition, the testing demon-

strated a fuel economy increase of 4.26 percent. 

The Pulstar gg1 pulse plug fits the V6 engine 

applications for the Dodge Challenger, Charger, 

Durango and Avenger RT, and the Chrysler 300. 

Pulstar Pulse Plugs look like a spark plug on the 

outside, but a unique capacitor-based circuit 

inside captures energy normally wasted by spark 

plugs and generates a spark with 20,000 times 

greater energy, the manufacturer says. 

www.pulstar.com

Enerpulse/Pulstar

BATTERY CHARGER

The MUS 3300 

from CTEK is the 

perfect battery 

charger for house-

holds with multiple 

vehicle types. CTEK’s unique battery charging system allows 

owners to outfit all of their 12-volt equipment with an easy access 

charging port that makes connecting to the charger fast and safe, 

the company says. From cars to lawn mowers to snowmobiles, the 

MUS 3300 can monitor and maintain all common battery types 

including AGM batteries. Using the mode button, consumers can 

conveniently select the type of battery and walk away because 

the CTEK MUS 3300 charger will handle the rest. With its built-in 

short-circuit protection, the CTEK MUS 3300 takes the intimida-

tion out of proper battery maintenance. All CTEK chargers are 

designed to be connected to the battery while still in the vehicle, 

without fear of damaging sensitive vehicle electronics. 

www.smartercharger.com

CTEK Power

PERFORMANCE 

EXHAUST SYSTEM

CORSA Performance Exhausts has 

released a new cat-back perfor-

mance exhaust system for the 6.4L, 

V-8 2013 Jeep Grand Cherokee 

SRT-8. The system features the com-

pany’s patented Reflective Sound 

Cancellation Technology. The CORSA 

Jeep Grand Cherokee SRT-8 exhaust’s straight-through 2.75-inch, 

nonrestrictive system design maximizes airflow by removing the 

OEM valves, which improves performance and fuel economy, 

according to the company. Designed with mandrel bends, the sys-

tem delivers increased airflow and maximizes horsepower with a 

28 hp gain, without tune, over stock exhaust systems. All compo-

nents, including clamps and hangers, are constructed of premium 

grade, 304L stainless steel to ensure the product’s appearance 

won’t diminish over the life of the vehicle.  

www.corsaperformance.com

CORSA Performance

RADIATOR COOLANT 

TEST STRIP KITS

Spectra Premium Industries intro-

duces its Radiator Coolant Test 

Strip kits. This retail-oriented dis-

play includes 24 individually pack-

aged test strips to allow consum-

ers to easily and accurately test 

their vehicle’s coolant pH level. 

This compact retail solution pro-

vides a quick and simple method 

to prevent coolant contamination, 

while also promoting impulse buys and upselling coolant sales, 

the company says. Compatible with all types of coolant, these test 

strips provides fast and accurate results in seconds.  

www.spectrapremium.com

Spectra Premium

& TECHNOLOGIES TO HELP YOU WORK SMARTER & KEEP YOUR SHOP PROFITABLEthe latest products
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EASIER SETUP WITH 

NEW LATHE

Hunter’s QuickComp™ lathe 
improves on previous designs 
with a faster and easier setup. A 
two-way adjustable compensa-
tion adaptor works with Hunter’s 
patented ProComp® computerized 
compensation to adjust for lateral 
runout of the hub in seconds. This 
feature allows rotors to be refin-
ished within OEM specifications in 
a matter of minutes. 

Hunter Engineering 

TEXTAR BRAKE ROTORS

Textar, the world’s leading 
manufacturer of OE brake pads, 
now offers a range of German 
engineered, high carbon brake 
rotors for European applica-
tions. Utilizing the know-how 
that comes from over 100 years 
of developing OE brake pads, 
engineers at Textar have developed a perfectly matched brake 
rotor to ensure the ultimate braking performance of your car. 
This new range of high quality brake rotors are manufactured to 
precise German specifications and are available exclusively at 
WORLDPAC.  www.worldpac.com 

WORLDPAC 

TPMS SENSORS 

MADE TO FIT, 

PERFORM

Standard® TPMS sen-
sors are engineered to 
match OE fit, form and 
function, plus they can 
be ID cloned to the sen-
sor they replace using a 
TechSmart cloning tool. 
Each clone-able sen-
sor has a unique sensor ID, the right protocol and matching body 
style. Technicians can bypass complex factory relearn processes, 
saving time and money.

Standard Motor Products 

MOOG STEERING LINE NOW 

AT ADVANCE PROFESSIONAL

Advance Auto Parts Professional offers 
a complete steering and suspension 
package of quality MOOG parts, the 
preferred brand of professional techni-
cians for steering solutions. MOOG 
chassis replacement parts use proven 
design and engineering to ensure 
ease of installation and longer part life, 
helping to reduce comebacks. For the 
latest promotions on MOOG products, visit AdvanceCommercial.
com/seasons or call your local Advance delivery store. 

Advance Auto Parts Professional

MAGNETI MARELLI 

REMANUFACTURED 

STARTERS AND 

ALTERNATORS

Magneti Marelli remanufac-
tured starters and alterna-
tors are premium quality 
units re-engineered to OE 
specs to service all major makes in your shop. Units are end-of-
line tested to assure performance, fit and function and are cov-
ered by a limited lifetime warranty. Toll-free product support from 
ASE certified techs comes with every part. Magneti Marelli — the 
right part, the right price. 

Magneti Marelli 

DENSO CABIN AIR FILTERS

The First Time Fit Cabin Air Filter 
program offers the quality engineer-
ing 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 applications. 
OE specified media types include 
Electrostatic and Charcoal. DENSO’s Electrostatically-charged 
particulate filters capture ultra fine particles such as diesel pollut-
ants, 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 developed 
an addition to its friction offering with a 
new co-label line developed and sup-
plied by Wagner Brake. The new product line is a premium offer-
ing designed for professionals that was exclusively designed for 
Federated members and their customers. The line uses the high-
est performing formulas specific to each application and includes 
System Synergy Technology (SST), which is an OE approach to 
brake design that ensures the interaction of all brake components 
to provide the ultimate performance 

Federated Auto Parts

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 RepairSolutions® is 
available. For more information, 
visit www.pro.innova.com. 

Innova 
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GABRIEL’S READYMOUNT 

STRUTS LINE - ALMOST 200 

SKUS DEEP, 40 FIRST-TO-

MARKET

Choose Gabriel® ReadyMount® for the best 
selection 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 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

NEW TECHNOLOGY SOLUTIONS

NUCAP continues to deliver innovative 
technology solutions to the automotive 
aftermarket with its NRS mechanical attachment 
system for brake pad backing plates. “Research 
shows that the adhesive (glue) bonded brake pad backing 
plate is a leading cause of most premature 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 comebacks 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 jacking, edge lift 
and friction material delamination. They will not fail.” Nucap

NAPA LEGEND PREMIUM 

AGM BATTERY

These days, car batteries need 
more than starting power, and 
the NAPA Legend Premium 
AGM takes power to a whole 
new level. Whether it’s taking 
charge of power-hungry 
electronics, stop-and-go traffic, 
or brutal weather, the NAPA 
Legend Premium AGM gives 
you twice the endurance of conventional designs. So insist 
on the battery with the power of KNOW HOW. Visit your local 
NAPA AUTO PARTS Store today. NAPAonline.com 

NAPA

DENSO WIPER BLADES

DENSO’s First Time Fit Wiper Blade program 
offers a wide range of wiper blades to meet your 
needs. The program offers conventional, beam 
and designer styles, allowing a direct replace-
ment of your original equipment blades. DENSO’s 
wiper blades provide quiet, streak-free perfor-
mance 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
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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

Turbos

www.dallasturbo.com

�������������t�1JUUTCVSHI�1"

New and Remanufactured

Cylinder Heads
Over 200 Part Numbers

Available

Cast Iron
or 

Aluminum

CALL 800-443-7730 TODAY!

Crack RepairExperts!

Check Out a Sample of Our Pricing!

FACTORY 

DIRECT PRICING

WHOLESALE PRICED HEAD GASKET SETS

HYUNDAI
2.0/2.4 DOHC ...............$445.00

KIA
1.6/1.8/2.0 DOHC .........$445.00

TOYOTA
2.2 CAMRY ...................$340.00

VW 
1.8 TURBO DOHC ..........$685.00

BMW
2.8 3281/5281 .............$865.00

CHRYSLER
2.4 DOHC......................$315.00

3.9 V-6 MAGNUM ..........$170.00

5.2/5.9 V-8 MAGNUM ....$195.00

FORD
2.0 SOHC ......................$290.00

3.0 V-6 OHV ..................$175.00

4.0 V-6 OHV ..................$195.00

4.6/5.4 SOHC ................$315.00

GM
2.2 ECOTEC DOHC ........$445.00

3.4 V-6 OHV ..................$157.00

4.3 V-6 OHV VORTEC .....$170.00

4.8/5.3 V-8 OHV ............$220.00

5.7 V-8 OHV VORTEC .....$220.00

JEEP
3.7 V-6 SOHC ................$340.00

4.0 STRAIGHT 6 LATE ...$315.00

4.7 V-8 SOHC ................$315.00

CYLINDER HEADS

PARTS & ACCESSORIES

ADVERTISE TODAY!

PARTS & ACCESSORIES

POSITIONS AVAILABLE

1000 + Automotive jobs Online

www.ACTAutoStaffing.com

800-489-0536

Looking for Tech’s Resumes?

16,000 + Tech’s Resumes Online

looking for a job?

PRODUCTS

PRODUCTS & SERVICES

Part # SMP #  NAPA #    Application                     Each    8 pak
DG508 FD503     IC369 4.6L, 5.4L, 6.8L 1997-6   $23.95 19.95
DG511 FD508 IC617 4.6, 5.4L 6.8L 2005-9  $28.95 24.95
DG512 UF-537 IC558 4.6/5.4L DOHC 97-04 $31.95 27.95
DG515 FD506 IC518 3.9L Ford T-bird (05-02) $24.95 21.95
DG500 FD502 IC386 3.0L  Ford 1999-8 $28.95 24.95

Coil On Plug Sale 
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For more information, call Wright’s Media at 877.652.5295 or visit our 

website at www.wrightsmedia.com

Logo Licensing    |    Reprints    |    Eprints    |    Plaques

Leverage branded content from Motor Age to create a more powerful 

and sophisticated statement about your product, service, or company in 

your next marketing campaign. Contact Wright’s Media to find out more 

about how we can customize your acknowledgements and recognitions 

to enhance your marketing strategies.

Content Licensing for 

Every Marketing Strategy

Marketing solutions fit for:

t Outdoor

t  Direct Mail

t  Print Advertising

t  Tradeshow/POP Displays

t Social Media

t Radio & Television
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AD INDEX

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. 

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. 

IT’S QUICK!

IT’S EASY!

IT’S DIRECT !
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OUT OF SIGHT, OUT OF MIND
YOU MAKE A HABIT OF CHECKING THE ENGINE’S AIR FILTER, BUT WHEN WAS THE 
LAST TIME YOU CHECKED THE CABIN’S?

BY PETE MEIER
Technical Editor

Next time you’re driving to work, take a 
moment to observe the vehicles around 
you. How many do you see that have 
every window rolled up tight in an effort 
to keep that nice air conditioned air inside 
(or to keep all that winter chill outside, 
depending on the time of year)? And cars 
made in the last 15 years or so seal so 
well that you almost can feel the pressure 
change as you close the last door.

I think you’ll come up with the same 
observation I have. Most drivers like their 
cars sealed tight. There is one problem 
with that: contaminated air.

Did you know that unfiltered cabin air 
could be nearly six times more polluted 
than the air outside the car? By pollut-
ants, I mean pollen, dust, mold spores, 
diesel soot and smog. But that’s not 
a problem for about 85 percent of the 
cars made since 2006, because they are 
equipped with a cabin air filter to clean up 
the incoming air.

First introduced in Europe in 1987 
in an effort to protect passengers from 
pollen and dust, they quickly evolved 
to include traffic-related emissions like 
diesel soot and smog. But the idea really 
didn’t catch on in the United States until 
the mid-1990s, and even then it was used 
primarily on higher-end OEM offerings. 

Cabin air filters have come a long way 
in a relatively short time. Most filters are 

able to filter out particles as small as 3 
microns, with top-of-the-line filters able 
to screen out contaminants as small as 
0.001 micron. (A dot made with a sharp 
pencil is about 200 microns in size.) 

Cabin air filters, as a side benefit, 
help keep the A/C evaporator clean, 
which reduces the potential for mildew 
and odor as well as ensures peak cooling 
performance. A clogged cabin filter can 
impact A/C performance (by choking off 
air flow to the evap) and in some cases, 
has resulted in A/C compressor damage.

We understand the need to keep 
the engine’s filters clean and maintained. 
When was the last time you checked to 
see if your customer’s car was equipped 
with a filter for the air they’re breathing 
and inspected its condition?

Cabin filters are as much a part of 
routine maintenance as servicing any 
other filter on the car. And that’s the topic 
of this month’s edition of The Trainer. 
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SCAN IT 

Scan this QR Code to watch this 
video on your smartphone. Or visit 

MotorAge.com/nov13trainer

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

Quieting a case of the 
‘moans’ 

Reading a wiring 
diagram

A peek at in-cylinder 
pressure tests

Do cat codes equal cat 
failure?

MotorAge.com/nov13trainer

MotorAge.com/oct13trainer MotorAge.com/sep13trainer MotorAge.com/aug13trainer MotorAge.com/jul13trainer
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W e want to see ya…in a Kia.” Th at 

has a nice ring to it, doesn’t it? 

It’s an advertising slogan that 

is being used by several Kia dealerships. 

Th e chance of that happening-seeing more 

people in Kias - increases everyday for one 

simple reason: the quality of our vehicles.

Although we don’t mind beating 

our own drum when it comes to the 

quality of Kia automobiles, it is even 

better when someone else does it for 

us. Th e recognized leader when it 

comes to judging the quality of cars is 

unequivocally J.D. Power & Associates. 

And guess what they have to say? Well, 

when it comes to initial quality, Kia 

now ranks in the Top 10. Th is is the fi rst 

time that has happened and was spurred 

by two Kia vehicles as leaders in their 

respective segments: the Kia Soul led the 

Compact Multi-Purpose vehicles, while 

the Kia Sportage led the Sub-Compact 

CUV segment.

Clearly, this ranking and the 

leadership positions of these two vehicles 

is no fl uke. Commitment to quality has 

been Kia’s mantra for some time and will 

continue to be its mantra. 

Aft er J.D. Power announced the 

results of its Initial Quality Study, 

Byung Mo Ahn, group president and 

CEO, Kia Motors America and Kia 

Motors Manufacturing Georgia, said, 

“Achieving Top-10 status within the 

industry refl ects just how far the Kia 

brand has come in improving the 

ownership experience and vehicle 

quality for our customers and advancing 

value to new levels of sophistication 

across our entire model line.”

Of course, this can only happen if two 

things take place: 1) the manufacturing 

process is beyond reproach and 2) the 

individual parts that make up every Kia 

vehicle are world-class. 

Genuine Kia Parts are world-class when 

they are installed at the factory, and when 

they need to be replaced aft er their useful 

life cycle, the same Genuine Kia Parts are 

available to you at the service level.

 Keeping Kias genuine keeps Kias 

going. And that keeps your Kia service 

business going.

Kia Motors America, Inc.

A Genuine Solution
Genuine Kia Remanufactured 
Parts.
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Free Wheelin’
The hub is the center of 
smooth and effortless travel
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Kia Motors America makes no warranties/guaranties regarding the instructions represented in this publication. Do not attempt without the proper skills, training, or tools.

Open Door Quality
What’s behind door repair 
for the 2008 Sportage
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The ‘Power’ of Kia

When it comes to initial quality, Kia now ranks in the Top 10.



,JB�WFIJDMFT�BSF�BU�UIF�GPSFGSPOU�PG�

UPEBZsT�BVUPNPUJWF�EFTJHO��6OJRVF�

EFUBJMT�JO�PVS�,JB�WFIJDMFT�EFNBOE�QSFDJTF�

FOHJOFFSJOH�BOE�GJU��,JB�DVTUPNFST�

EFTFSWF�(FOVJOF�,JB�

DPMMJTJPO�SFQMBDFNFOU�QBSUT�

UP�LFFQ�UIFN�TBUJTGJFE�GPS�

ZFBST�UP�DPNF��0VS�CSBOEsT�

QPQVMBSJUZ�DPOUJOVFT�UP�

HSPX�NFBOJOH�NPSF�,JB�

DVTUPNFST�GPS�ZPVS�TIPQ��

"MXBZT�TQFDJGZ�(FOVJOF�,JB�1BSUT�GPS�UIF�

IJHIFTU�MFWFM�PG�GJU�GJOJTI�BOE�RVBMJUZ��

$POUBDU�ZPVS�MPDBM�,JB�EFBMFS�UPEBZ�GPS�

BTTJTUBODF�BOE�EFMJWFSZ�PG�

ZPVS�QBSUT�



4    QualityConnection    www.kiagenuineparts.com | www.kia.com

Free Wheelin’

Mechanical

THERE ARE MANY PIECES AND PARTS to a wheel 
hub assembly. When properly installed and torqued 
to the correct specifi cations motorists can expect 
care-free driving. Special tools and special care in the 
disassembly and reassembly are required to assure 
wheel rotation is smooth and unencumbered.

The hub is the center of smooth and effortless travel

»This and other technical information is 
available at www.Kiatechinfo.com.

»WARNING: Vehicle servicing performed 
by untrained persons could result in injury 
to those persons, to others, or to the vehicle.

MODEL FEATURED:
2006 Spectra
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Removal

1 Remove the front wheel and tire. 

While applying the brakes, remove 

the split pin (1A), then remove the locknut 

(1B) and washer from the front hub (1C). 

Remove the caliper (1D) from the knuckle 

(1E) and hang the caliper (1F) on the front 

damper (1G) with wire (1H). Remove the 

wheel speed sensor from the knuckle.

2 Disconnect the tie rod end ball joint 

(2A) from the knuckle (2B) using the 

special tool (09568-34000). 

Note: Be sure to secure the ball joint, 

remove tool to the vehicle so that it doesn’t 

fall when the ball joint is removed.

Remove the split pin (2C). Remove the lock 

nut (2D). Disconnect the ball joint (2E) from 

knuckle (2F) using the special tool (09568-

34000). Disconnect the strut assembly from 

the knuckle. Disconnect the lower arm ball 

joint from the knuckle using the special tool. 

Remove the hub and knuckle as an assembly. 

Caution: Be careful not to damage the boot 

and tone wheel.

Disassembly

3 Aft er removing the fi xed screws 

(4A) mounting the brake disc (4C), 

remove the brake disc (4C) from the hub 

(4B). Remove the snap ring (4D). Install 

the special tools (09517-29000, 09517-

21500) as shown in fi gure 4. Separate the 

hub from the knuckle by turning nut(4E) 

of the special tool (09517-21500). Using 

a plastic hammer, remove the dust cover 

from the knuckle. 

4Remove the bearing inner race (5A) 

from the hub (5B) using the special 

tool (09495-33000). Using the special tools 

(09495-33100, 09517-29000), remove the 

wheel bearing outer race (5C) from the 

knuckle (5D).

Inspection
Wheel Bearing Check

5 Raise the vehicle unitl the front 

tires are off  the fl oor. Make sure the 

wheels are in a straight forward position.

Note: Make sure the wheel rotates freely 

and that the brake pads are retracted suf-

fi ciently to allow free movement of the tire 

and wheel assembly. Spin the tire by hand 

to check the wheel bearings for roughness.

Grip each front tire at the top and bottom 

and move the wheel inward and outward 

while lift ing the weight of the tire off  the 

3

1

2

4



front wheel bearings. If the tire and wheel 

(hub) is loose on the spindle, does not 

rotate freely, or has a rough feeling when 

spun, carry out one of the following. On 

vehicles with inner and outer bearings, 

inspect the bearings and races for wear 

or damage. Adjust or install new bearing 

and races as necessary. Check the hub for 

cracks and the splines for wear. Check the 

brake disc for scoring and damage. Check 

the knuckle for cracks. Check the bearing 

for cracks or damage.

Reassembly

6 Apply multi-purpose grease to the 

contacting surface of the knuckle 

hub and bearing thinly. Using the Special 

Tool (09532-11500), press-in the bearing 

to the knuckle. Install the snap ring.

Note: Press-in the outer race of the wheel 

bearing to prevent damage to the bear-

ing assembly. When installing a bearing 

assembly, always use a new one. Th e right 

and the left  bearings must be replaced as a 

matched set.

Using a plastic hammer, install the dust 

cover. Press-in the hub to the knuckle.

Note: Press-in the inner race of the wheel 

bearing to prevent damage to the bearing 

assembly.

7 Tighten the hub and the knuckle to 

the specifi ed torque using the Special 

Tool (09517-21500).

Specifi ed torque Nm (kg·cm, lb·ft )

200~250 (2000~2500, 147~184)

8 Measure the hub bearing starting 

torque.

Hub bearing starting torque [Limit]

1.8 Nm (18 kg·cm, 1.3 lb·ft ) or less 

If the starting torque is 0 Nm (0 kg·cm, 0 

lb·ft ), measure the hub bearing axial play.

9 If the hub axial play exceeds the limit 

while the nut is tightened to 200~260 

Nm (2000~2600kg·cm,

145~188 lb·ft ), the bearing, hub and 

knuckle are not installed correctly. Repeat 

the disassembly and assembly procedure.

Hub bearing axial play [Limit]

0.008 mm (0.0003 in.) or less

Remove the Special Tool. Fix the brake 

disc with the mounting screws.

Installation

10 Installation is the reverse of the 

removal procedures.

Note: Tighten the components below to the 

specifi ed torque as follows :

Install the strut assembly and the drive 

shaft  in the knuckle. Tighten the lower 

arm ball joint nut. Connect the wheel 

speed sensor. Install the caliper assembly 

in the hub and knuckle assembly which 

the brake disc is already installed. Tighten 

the tie rod end ball joint nut and insert 

the split pin. Insert the washer (3B) and 

tighten the lock nut (3A). Insert the split 

pin (3C). Install the wheel and tire and 

tighten the wheel nuts.  

6    QualityConnection    www.kiagenuineparts.com | www.kia.com

Mechanical

7

8

9

6

5

Items Torque Nm (kg·cm, lb·ft)

Drive shaft 
lock nut 200~250 (2000~2500, 147~184)

Lower arm 
ball joint to 
knuckle nut

60~72 (600~720, 43~52)

Knuckle to strut 
assembly nut 130~150 (1300~1500, 94~108)

10

»Kia Special Tools are available 
at www.KiaSpecialTools.com.
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Open Door Quality

Mechanical

T 
he fi rst measure of quality, as seen 

by vehicle owners, is how well 

a vehicle looks and how well it 

is assembled. When it comes to doors, 

they expect the glass to roll up and down 

eff ortlessly, locks that “pop” and handles 

that work fi rmly and smoothly. And then 

there is that expected “thump” when 

shutting the door.

So, to keep everything looking 

and working right in and on the 2008 

Sportage door, one just needs to follow 

the proper, sequential steps. Every 

internal and external mechanical/

electrical repair component – from door 

trim replacement to door adjustment - is 

addressed here.

1

2

MODEL FEATURED:
2008 Sportage

What’s behind door repair for the 2008 Sportage

Door trim replacement

1 Remove the quadrant inner cover. 

Remove the inside handle cover (1A).

2 Loosen the door trim (2A) mounting 

screws. Disconnect the power 

window switch connector, power mirror 

connector, and door courtesy lamp 

connector. Remove the door trim seal. 

Installation is the reverse of removal.

Note:  Take care not to scratch the door trim 

and other parts.  Put on gloves to protect 

your hands. Roll the glass up and down to 

see if it moves freely without binding. Make 

sure the door locks and opens properly.

»WARNING: Vehicle servicing performed 
by untrained persons could result in injury 
to those persons, to others, or to the vehicle.
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Glass replacement

3 Remove the front door trim. 

Carefully move the glass (3A) until 

you can see the bolts, then loosen them. 

Separate the glass from the glass run and 

carefully pull the glass out through the 

window slot (3B).  

Caution: Take care not to drop the glass 

or scratch the glass surface. 

Installation is the reverse of removal.

Note: Make sure the door locks and opens 

properly. Adjust the position of the glass as 

necessary.

Rear channel replacement

4 Remove the front door trim. Remove 

the glass. Aft er disconnecting the 

glass molding, remove the rear channel 

(4A). Installation is the reverse of removal.

Outside handle replacement

5 Remove the following items: Door 

trim, glass, rear channel. Disconnect 

the outside handle rod (5A) and lock rod 

(5B).  Aft er removing the outside handle-

mounting bolt, remove the outside handle 

base (5C) and key cylinder.

6 Aft er removing key cylinder (6A) 

and outside handle base (6B), 

remove the outside handle lever (6C). 

Installation is the reverse of removal.

Note: Roll the glass up and down to see if 

it moves freely without binding. Make sure 

the door locks and opens properly.

Power window motor replacement

7 Remove the front door trim. Aft er 

disconnecting the connector (7A), 

remove the power window motor (7B). 

Installation is the reverse of removal.

Note: Roll the glass up and down to see if 

it moves freely without binding. Make sure 

the door locks and opens properly.

Latch assembly replacement

8 Remove the front door trim. Re-

move the glass. Remove the door 

module (8A). Lock cable (8B), inside 

handle cable (8C) then remove the latch 

assembly (8D). Installation is the reverse 

of removal.

Note: Roll the glass up and down to see if 

it moves freely without binding.

Door module replacement

9 Remove the front door trim. Remove 

the glass. Disconnect the wiring har-

ness (9A). Disconnect the lock rod (9B) 

and outside handle rod (9C). Installation 

is the reverse of removal.

Note: Roll the glass up and down to see if 

it moves freely without binding. Make sure 

the door locks and opens properly.
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»This and other technical information is 
available at www.Kiatechinfo.com.



Speaker replacement

10 Remove the front door trim. 

Disconnect the speaker connec-

tor (10A), and remove the speaker (10B). 

Installation is the reverse of removal.

Inside handle replacement

11 Remove the front door trim. 

Loosen the inside handle (11A) 

mounting screw. Push the inside handle for-

ward to disconnect from the door module. 

12 Disconnect the lock cable (12A) 

and inside handle connect cable 

(12B). Remove the inside handle (12C).  

Installation is the reverse of removal.

Note: Make sure the door locks and opens 

properly.

Door belt weatherstrip 
replacement

13 Remove the front door trim. Re-

lease the hooks (13A), and then 

remove the door belt weather strip (13B). 

Installation is the reverse of removal.

Glass run replacement

14 Remove the front door trim. Re-

move the glass. Remove the glass 

run (14A) from the lower part. Installation 

is the reverse of removal.

Door weather strip replacement

15 Release the clips then remove 

the door weather strip (15A). 

Installation is the reverse of removal.

Glass adjustment

16 Remove the following parts: 

Quadrant cover and door trim. 

Check that the glass moves smoothly.

Note: Check the glass run channel for 

damage or deterioration, and replace 

them if necessary.

Door position adjustment

17Place the vehicle on a fi rm, level 

surface when adjusting the doors. 

Adjust at the hinges (17A): Loosen the 

door mounting bolts (17B) slightly, and 

move the door IN or OUT until it aligns 

fl ush with the body.  Loosen the hinge 

mounting bolts (17D) slightly, and move 

the door BACKWARD or FORWARD, 

UP or DOWN as necessary to equalize the 

gaps. Place a shop towel (17E) on the jack 

(17F) to prevent damage to the door when 

adjusting the door.

Check that the door and body edges 

are parallel. Grease the pivot portions of 

the hinges indicated by the arrows. Check 

for water leaks.

Note: Aft er installing the door, check for a 

fl ush fi t with the body, then check for equal 

gaps between the front, rear, and bottom, 

door edges and the body. Check that the 

door and body edges are parallel. Before 

adjusting, replace the mounting bolts. 
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Genuine Kia Remanufactured Parts…
A Genuine Solution.

B
ill is a very cost conscious shopper who is 

always looking for a deal. Sharon drives an 

older vehicle and doesn’t see the sense in 

installing new parts. Sam hasn’t maintained 

his vehicle well so he doesn’t believe in going overboard 

on vehicle repairs. John is getting ready to trade his 

vehicle in but needs a starter.

All of these customers have diff erent motivations 

not to buy new parts for their vehicles, but all their 

motivations can be overcome with one solution: the 

installation of Genuine Kia Remanufactured parts.

And why not? Aft er all, Genuine Kia 

Remanufactured Parts were once new Genuine Kia 

Parts. From the beginning, they were designed as 

Genuine Kia parts to be used on Kia vehicles. And 

through an intensive remanufacturing process, they 

essentially become “new” again. 

Genuine Kia Remanufactured Parts look like, fi t 

like and perform like new parts. Keeping the same look 

and performance assures customers, while the same fi t 

makes installation easier for you.

Of course, just like their new replacement cousins, 

Genuine Kia Remanufactured Parts are backed by the 

Kia Replacement and Accessories Limited Warranty.

Your reputation is on the line every day, so use the 

line of parts – Genuine Kia Parts and Genuine Kia 

Remanufactured Parts - that will keep it intact.   

Some of the remanufactured 
parts we offer are:

s�!LTERNATORS�

s�!�#�#OMPRESSORS�

s�4RANSMISSIONS�

s�3TARTERS�

s��%NGINES��SHORT�AND�LONG�BLOCKS	

Contact your local Authorized 
Kia Dealer for more details.



Kia is your source for quality replacement 
parts and quality technical repair information. 
Just register at www.kiatechinfo.com for 
immediate access to detailed instructions 
and schematics to make your repairs fast 
and accurate.

Search by model, model year and engine 
size, by transmission type and also by vehicle 
system.

Introducing the Kia Technical Connection

Free, Easy, and 
Accessible 24/7

The Kia Global Information System 
is a rich resource that includes

s�Technical Service Bulletins 

s�Installation Instructions

s�Service Actions

s�Body Dimensions

s�Specialty Service Tools

s�Service Training Documents

s�Maintenance Schedules

s�Manuals
Kia is dedicated to providing the highest-
quality parts and service. Genuine Parts. 
Genuine Service. Genuine Care.
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