
SOUND-REDUCING TECHNOLOGY
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HANDLES THE HEAT 
NAPA Platinum Oil Filters are designed to endure high operating temperatures for those heavy-duty 

towing jobs and long idling times. In fact, we create all our Platinum oil filters with wire-backed, 

reinforced, fully synthetic media. Why? Because we KNOW HOW to make a filter right. 

Visit your local NAPA AUTO PARTS Store today.   

800-LET-NAPA / NAPAonline.com
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ARE NEW TECHNOLOGIES RIGHT FOR YOU?

Just because there’s an app for that
doesn’t mean it fi ts your business.

PRODUCTS

A DOZEN NEW OFFERINGS

Check out these 12 new products 
and lines for your shop. 

OPERATIONS

CAR COUNT AND SEO

Internet searches can drive customers to your door,
so your shop better show up.

ONLINE EXCLUSIVE

MORE TRAINING 
OPPORTUNITIES

We have three free webinars 
for you to take advantage of.

TRENDING

IT TAKES ‘VISION’

We take a look back on the 
annual VISION conference 

hosted by ASA Midwest.

TECHNOLOGY

GROWING YOUR 
DIAGNOSTIC SKILLS

You have to start somewhere, 
but these tips can take you far.



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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ONL INE  COVERAGE

WATCH THE TRAINER ON 
YOUR MOBILE PHONE!

plus

CALENDAR

14 
Tim Ross, president of 

Mudlick Mail

As you market your repair shop today, targeting 

and tracking both are important.

96 
The Trainer

Electrical need-to-know

Your troubleshooting skills are only as strong as their foundation.

12 
Are new technologies 

the way to go for you?

Just because there are apps for this and that 

doesn’t mean it’s for your shop.

The Trainer 
Electrical need-to-know

This month, we look at ways to strengthen your 

troubleshooting foundation.

MotorAge.com/may13trainer

CV COMPRESSOR

/delphicv

SALES TRAINING

/salesinfo

Read new 

technical content 

for general repair 

and specialty 

shops.

MotorAge.com/POWERTRAINPRO

Pete Meier has hours 

of videos from this 

feature ready for you 

to view.

MotorAge.com/AfterHours

read it on 
 MotorAge.com

��
RE-RACKS, RECALLS & RERUNS

You take on the responsibility of 
the repair, but if something isn’t 
right, you have more responsibility.

[KEY: reracks]

��
16-YEAR-OLD WINNER

Bobby Pierce, a 16-year-old high 
school student, is the $50,000 
grand prize winner in the “Search 
for a Champion” racing sponsorship 
contest from Champion. 

[KEY: 16winner]

��
APA CONFERENCE WRAP

APA recently wrapped up its annual 
conference, which had 66 member 
companies and 74 manufacturers 
attend. In the last year, APA has 
added 6 new member companies 
to its group. 

[KEY: apawrap]

Upcoming

Webinars & Archives

See information on a technical and a 

management webinar in May.

MotorAge.com/webinars

ONLINE VIDEO KNOW-HOW

MotorAge.com/video
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DRIVABILITY

GROWING 

YOUR 

DIAGNOSTIC 

SKILLS
BY PETE MEIER  
TECHNICAL EDITOR

54 Every tech has to 
start at the 

beginning. Here are tips to help you make the 
transition from general repair to drivability 
specialist.

UNDERHOOD

PUMPS, JACKETS AND HEAT 

EXCHANGERS
BY RICHARD MCCUISTIAN | CONTRIBUTING EDITOR

62 The quality of the chemicals used here 
varies, but the treatment does not.

UNDERCAR

ANOTHER FRONTIER 
BY TONY MARTIN | CONTRIBUTING EDITOR

70 Thermal imaging technology could add a 
new dimension to automotive diagnostics.

SCOPE & SCAN

COOPERATION MAKES 
IT HAPPEN

76 The way systems work together makes our 
jobs easier or harder.

MOTOR AGE GARAGE

OVERLOOKING THE OBVIOUS
BY ALBIN MOORE | CONTRIBUTING EDITOR

80 The parts that keep the rubber on the road 
should not be treated casually.

BY WAYNE COLONNA | POWERTRAIN PRO PUBLISHER

36 There are pros to a silver bullet, but when they 
blindside you, the pros are hard to see.

POWERTRAIN PRO COLUMN

LOOKING INTO AN ESSENTIAL 
DIAGNOSTIC TOOL

��
BATTERY/STARTING/CHARGING 
SYSTEM TIPS

How would you answer this woman’s 
call about a Ford Explorer that would 
not start?

[KEY: testingtips]

��
DIGGING DEEP ON A JEEP

More real life experiences, this time 
wiht a 2001 Jeep Grand Cherokee 
Limited that’s giving someone fi ts. 
Can you solve this problem? 

[KEY: digdeep]

��
PEERING INTO THE FUTURE

Delphi’s Unitary Heat Pump Air 
Conditioner increases effi ciency and 
reduces emissions while keeping 
passengers comfortable. 

[KEY: future]

read it on MotorAge.com

ELECTRICAL

WHEN ‘F.R.E.D’ FAILS TO 
COMMUNICATE
BY DAVE HOBBS | CONTRIBUTING EDITOR

44 What to do on today’s vehicles
when the CAN can’t.

ATSG TECHNICAL TRAINING

A TRANSMISSION THAT GIVES 
A HOOT
BY WAYNE COLONNA | POWERTRAIN PRO PUBLISHER

52 Even though a noise on these models is 
“normal,” that doesn’t mean your customer is 

going to accept that answer.

Talk shop (and tech) in the AutoPro Workshop!

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

Ë The underwear motorcycle gang Ë Telematics & the independent repair shop

Ë Couldn’t trust the left pedal Ë The road to the perfect shop



WE GO THE EXTRA MILE

CARQUEST.com

CARQUEST delivers! We understand the needs of the professional technician.

That’s why we go the extra mile to make certain our alternators and starters will be reliable in 

extreme conditions. The result – confidence. O.E. fit, form and function,  

superior quality components and rigorous computer controlled testing. Backed by a Limited 

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

Great people, great products, great prices!SM
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SPECIALTY PARTS

UPKEEP/MAINTENANCE

SHOP EQUIPMENT

SHOP MATERIALS

PAINT & REFINISH

REPLACEMENT PARTS

VEHICLE STYLING

BUSINESS SYSTEMS

ORGANIZATIONS/
   ASSOCIATIONS

OFF-ROAD

…AND MUCH MORE

read it on 
 MotorAge.com

��
A NEW LOOK FROM MOTOLOGIC

Advance Auto Parts Professional 
rolls out coverage increases for 
MotoLogic Repair.

[KEY: motologicrepair]

��
PROPOSED LAW WILL PROHIBIT 
SALE OF UNSAFE USED TIRES

A Texas Senate committee is 
looking at this new bill.  

[KEY: unsafetires]

��
TELEMATICS & THE AFTERMARKET

Charlie Gorman, NASTF chairman, 
delivered this presentation at the 
NASTF spring general meeting.

[KEY: nastftelematics]

read it on 
 MotorAge.com

��
TECH PRODUCTIVITY: A SHARED 
RESPONSIBILITY

Tech productivity is our job and our 
responsibility as owners or service 
managers and needs to be central 
in designing our shop process.

[KEY: responsibility]

��
MOBILE-FRIENDLY EMAILS

Now that 88 percent of U.S. adults 
have cellphones, it’s important that 
your message look good and be 
readable on their phone’s email. 

[KEY: mobilefriendly]

��
WHAT YOU WISH THEY KNEW

Your business depends on your 
prospects and customers knowing 
what you wish they already knew. 
But how do you convey that?

[KEY: wishtheyknew]

MANAGEMENT

CAR COUNT & SEO
BY BRIAN CANNING | CONTRIBUTOR

16 Internet searches can drive 
customers to your door, so 

your shop better show up.

PROFIT MATTERS

TRACKING THOSE 
YOU SERVE
BY CHRIS “CHUBBY” FREDERICK | 
CONTRIBUTOR

18 Do you know how many 
times your customers are 

visiting in a year? 

FINANCIAL FIGURES

CRUNCHING THE 
NEW NUMBERS
BY BOB GREENWOOD | CONTRIBUTOR

22 It’s time to consider basic 
objectives and guidelines 
for your shop to succeed.

SHOP PROFILE

TRIUMPHANT 
TROMBONIST
BY ROBERT BRAVENDER    
CONTRIBUTOR

30 Making the move from 
Carnegie Hall to the military 

to the bay.

IT TAKES ‘VISION’
BY PETE MEIER | TECHNICAL EDITOR

6  ASA Midwest’s annual 
VISION wrapped up, with 
attendees taking advantage 
of 79 training offerings.

CHANGES TO ASRW 

ANNOUNCED

6 Beginning with the 2013 
event, ASRW will become a 

two-day expo with three days of 
educational training.

RAYBESTOS ACE 

TRAINING INTEGRATES 

E-LEARNING ASPECT

8 The new training module is 
available online and can be 

studied for free.

IDENTIFIX ADDS VW, 

AUDI, HYUNDAI TO 

DIRECT-HIT

8 The new additions boost the 
company’s technical 

resource. 

6

88

16

INNER TIE ROD 

END AND BOOTS

86 Beck/Arnley’s new 
line of kits include 

tie rod, additional parts 
if necessary, steering 
rack boot and fasteners 
for the steering rack.

90

Power steering 

pump

Steering stabilizers

A/C 

parts

86
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Designed and engineered to work together. 

The LuK RepSet® delivers performance, 

durability and a satisfied customer.

Why risk your time and reputation with 

anything else? 

Think “Inside” The Box!
Trust the quality of LuK. Trust the Yellow Box.



6  MAY 2013  MotorAge.Com  

TRENDING
INDUSTRY NEWS, 

NOTES AND HAPPENINGS

O
N

L
IN

E
 C

O
V

E
R

A
G

E

6  MAY 2013  MotorAge.Com  

Stay on top of Industry Developments.

Sign up today for FREE SUBSCRIPTIONS to

Ë Service Repair E-News & Alerts 

Ë Certified Technician E-News & Alerts 

Ë POWERTRAIN PRO E-News & Alerts

MOTORAGE.COM/SUBSCRIBE

Caption_ Caption_ Caption_

TRAINING

It takes ‘VISION’

KANSAS CITY, Mo. — In order to maintain a success-

ful business or technical skill set in our industry, you 

need to invest the time and money into continuing your 

education. Nothing beats attending a live class where 

you can interact with instructors and fellow students.

One example of this is the ASA Mo/Kan (now ASA 

Midwest) VISION Hi-Tech Training and Expo. In its 21st 

year, it brought more than 3,500 automotive service 

professionals to Kansas City, Mo. Representing 37 dif-

ferent states (and a few foreign countries), attendees 

chose from 79 separate training offerings covering a 

wide range of management, technical and educator 

training topics. Technical classes included not only the 

standard presentation formats, but also live, on-car 

and hands-on opportunities. New for this year was a 

Ride and Drive challenge presented by Monroe, giving 

VISION attendees the opportunity to compare two iden-

tical cars’ ride quality, one with an aged OE suspension 

and one with a fresh Monroe suspension. 

Twenty-eight new exhibitors added more to see to the 

sold-out trade show, where VISION participants walked 

the 60,000-sq.-ft. hall and interacted with aftermarket 

suppliers covering every aspect of the business. 

“This was my first VISION experience,” says Sarah 

Bargo of Seeburg Muffler and Brake in Springfield, Mo., 

“and my favorite part was leaving with a new sense of 

pride in the industry I’ve dedicated much of my live to.”

— Pete Meier, technical editor

THERE’S MORE 
ONLINE:

TECHSMART RELEASES NEW 

TECH SESSION VIDEO

SMP® has released a new video 
featuring the TechSmart PMD 
Relocation Kit (S39001).

»» MOTORAGE.COM/PMDVIDEO

PREVIEW OF SURETRACK 

INCLUDED WITH PRODEMAND

Mitchell 1’s SureTrack is an 
easy-to-search system of 
diagnostic repair information.

»» MOTORAGE.COM/STPREVIEW

FAMILY BUSINESS SURVIVAL 

SESSION SET FOR GAAS 2013

Business advisor Susan Rounds 
says all business owners struggle 
with the “keep vs. sell” decision.

»» MOTORAGE.COM/FAMILYBUSINESS

CONSOLIDATION CONTINUES 

AMONG HEAVYWEIGHTS

This year’s annual Auto Chain 
Report refl ects the consolidation 
seen among distributors in 2012.

»» AFTERMARKETBUSINESS.COM/HEAVY

TIME TO START PRACTICING 

CATEGORY MANAGEMENT

Check out tips from Vision 
Conference speakers on how to 
actually implement this practice.

»» AFTERMARKETBUSINESS.COM/CATMGT

TOYOTA, HONDA, NISSAN 

RECALL FOR AIRBAG ISSUES

Recall includes 3 million vehicles 
globally for air bags on the 
passenger side whose infl ator may 
burst, sending plastic pieces fl ying.

»» ABRN.COM/AIRBAGRECALL

I-CAR’S DECISION ON REPAIR 

PROCEDURES REQUEST

I-CAR will not proceed with 
implementation of a solution in 
response as originally presented.

»» ABRN.COM/ICARREQUEST

BREAKING NEWS
EVENTS

CHANGES 

TO ASRW 

ANNOUNCED

This fall Automotive Service 

& Repair Week (also known 

as NACE/CARS) will 

become a two-day expo, 

with three days of educa-

tion. The show floor will be 

open Thursday, Oct. 17 and 

Friday, Oct. 18 from 9:30 

a.m. to 4:30 p.m. daily. The 

ASRW Conference Program 

will take place Wednesday, 

Oct. 16, through Friday, 

Oct. 18, and the event 

remains at the Mandalay 

Bay Convention Center in 

Las Vegas, according to 

the Automotive Service 

Association (ASA).

The change is  in 

response to feedback 

gathered from loyal exhib-

iting companies as well as 

attendees, and will offer 

significant business and 

financial efficiencies for all 

ASRW participants, ASA 

states. With this updated 

schedule, participants will 

INDUSTRY NEWS [ASRW] CONTINUES / PAGE 8
Discussion is on-going in 

MotorAge.com forums

Photo: Pete Meier

Monroe offered VISION attendees the chance to compare 

worn out suspensions to new on an outdoor course.
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In this economy, oils that save gas and protect engines can help drive serious traffi c. That’s what the 

full line of Kendall® GT-1® oils delivers. With our exclusive Liquid Titanium® protection additive and 
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enjoy the same number of Expo hours 

as in the past, but streamlined into two 

action-packed days.

To deliver the maximum experience 

and value to ASRW attendees, several 

key events will evolve for 2013, includ-

ing the ASRW Industry Forum panel 

discussion and the creation of a new 

on-floor networking event.

“After  di l igent ly  compi l ing, 

researching and examining feedback 

from our loyal participants, these 

changes reflect the culmination of 

months of work, and we are so pleased 

to reveal our plans,” stated Ron Pyle, 

ASA president. “This new show struc-

ture was carefully crafted to foster a 

deeper level of networking and com-

munity among attendees and within 

the industry, and provides a solution 

to a longtime industry need identified 

through our research.”

The new ASRW Expo Schedule for 

2013 as it stands now, is as follows:

Thursday, Oct. 17

8:00 a.m. – 9:30 a.m.  –  General Session

9:30 a.m. – 4:30 p.m. – Expo

4:30 p.m. – 6:00 p.m. – Welcome Reception

Friday, Oct. 18

9:30 a.m. – 4:30 p.m. – Expo

RAYBESTOS ACE 
TRAINING INTEGRATES 
E-LEARNING
Technicians can further enhance their installation and ser-

vice skills with e-learning training modules from Raybestos® 

chassis parts – a member of the Affinia family of brands. The 

training module is available at www.RaybestosChassis.com 

and can be studied free of charge.

The Raybestos Advanced Certified Education™ (ACE) 

program increases educational opportunities for technicians 

and service writers who sell Raybestos chassis product. The 

e-training module offered by Affinia Tech Training presents 

ideal customer service engagement when assessing chassis 

repairs and addressing customer concerns.

The e-training modules offer technicians time-saving and 

money-saving benefits:

t�*EFOUJGZ�BOE�SFTPMWF�VOEFSDBS�QSPCMFNT�NPSF�FGGFDUJWFMZ�

t�.BLF�JU�FBTJFS�UP�QSFTFOU�BOE�TFMM�BQQSPQSJBUF�QBSUT�

and service.

t�-FBSO�LFZ�BEWBOUBHFT�PG�1SPGFTTJPOBM�(SBEF¥�QSPEVDUT�

t�3FEVDF�DPNFCBDLT�GPS�XPSL�UIBU�EPFTO�U�NFFU�DVTUPNFS�

expectations.

t�*ODSFBTF�MPZBMUZ�XJUI�FYJTUJOH�DVTUPNFST�BOE�HSPX�CVTJ-

ness with new customers.

The training module takes approximately 25 minutes 

to complete and is followed by a brief quiz to ensure the 

technician has mastered the concepts taught during the 

training. The module begins by addressing appropriate 

customer interaction at the beginning of the repair cycle. 

They move through each step of the entire repair phase, 

which includes discovery, verification, inspection, recom-

mendation, repair and finally the test drive and delivery of 

the completed work. As an added benefit, technicians can 

return and review the training materials at any time.

At any time during the training module, technicians 

can click on the ACE tips for additional information and 

advice to make the brake work more effective and complete. 

Chassis system overview buttons allow techs to review the 

functionality of the items that make up a chassis system.

For more information on the Raybestos ACE Training 

Program, the e-learning training modules or on becoming a 

Raybestos Rewards member, visit www.RaybestosChassis.

com or call 800-323-3022.

Identifix adds VW, 
Audi and Hyundai  
to Direct-Hit
Ident i f ix  has added genuine 

Volkswagen, Audi and Hyundai service 

and repair information to its award-win-

ning online tool Direct-Hit. 

Delivering information that comes 

straight from the factory, Direct-Hit 

allows professional technicians to diag-

nose and repair vehicles with greater 

speed, accuracy and confidence from a 

single online tool.

“Direct-Hit is now the only site that 

combines the time-saving power of over 

550,000 experience-based, short-cut 

test and confirmed fix procedures with 

service information from eight OEMs, 

totaling more than 25 vehicle makes,” 

said Jeff Sweet, president of Identifix. 

“This latest enhancement illustrates our 

continued commitment to helping auto-

motive repair professionals determine 

XIBU�T�XSPOH�XJUI�B�TQFDJGJD�WFIJDMF�

and the best way to fix it.”

Identifix customers have embraced 

the addition of the three vehicle man-

ufacturers, quickly liking the post 

BOOPVODJOH�UIF�OFXT�PO�UIF�DPNQBOZ�T�

Facebook page and personally writing 

Identifix to express their enthusiasm.

“When I opened my Identifix program 

this morning, I was delighted to see 

the additional information now avail-

able to me for OEM,” wrote an Identifix 

customer from Alberta, Canada in an 

unsolicited email to his service repre-

sentative. “Identifix will now be my 

one stop-shop for vehicle information,” 

he added.

“This is obviously music to our ears, 

and what we strive for when evolving 

Direct-Hit,” said Sweet.

“This new show structure 
was carefully crafted to 
foster a deeper level of 
networking and community 
among attendees and within 
the industry, and provides a 
solution to a longtime industry 
need identified through our 
research,” — Ron Pyle

[ASRW] 
CONTINUED FROM PAGE 6



THE SIGN OF A HAPPY ENGINE 
NAPA Engine Systems are made up of the most trusted suppliers and manufacturers in the business. 

So if you want the best coverage for your domestic and import part needs, trust those who 

KNOW HOW to Keep your Engine Happy. Visit your local NAPA AUTO PARTS Store today.

800-LET-NAPA / NAPAonline.com



QUALITY AUTOMOTIVE PARTS FOR ALL VEHICLE MAKES.

VISIT MOPARREPAIRCONNECTION.COM FOR FREE RESOURCES AND TO LOCATE YOUR NEAREST DEALER.

©2013 Chrysler Group LLC. All Rights Reserved. Chrysler, Jeep, Dodge, Ram, SRT and Mopar are registered trademarks of Chrysler Group LLC. FIAT is a registered trademark of Fiat Group Marketing & Corporate Communication S.p.A., used under license  
by Chrysler Group LLC. Magneti Marelli is a registered trademark of Magneti Marelli S.p.A. Printed in U.S.A.

Magneti Marelli has been manufacturing O.E. and aftermarket components globally since 1919, while also providing ground-

breaking, high-tech components to Formula 1 and Rally race teams. And now, Magneti Marelli has teamed with Mopar® in the 

NHRA circuit to showcase our popular maintenance and repair parts for all vehicle makes and models. Your Chrysler Group LLC 

dealership offers over 30 product lines filled with high quality, easy-to-install parts that are backed by Mopar and an exceptional 

warranty. Call your distributor today for the convenience of one-stop shopping to repair every vehicle in your shop.

INTRODUCING



20% REBATE
ON YOUR FIRST NEW MAGNETI MARELLI 
ORDER FROM YOUR DEALER
OFFER ENDS MAY 31, 2013 – ACT NOW!

RECEIVE $5 OFF BRAKE KITS.  

PLUS, YOUR CUSTOMERS  

RECEIVE A $25 CONSUMER REBATE.
Offers are valid through June 30, 2013.

See MoparRepairConnection.com for details and the rebate forms.

BALD HILL DODGE  
CHRYSLER JEEP
Warwick,  RI
(401) 262-4278 

BAYSTATE CHRYSLER  
JEEP DODGE RAM
Newton,  MA
(339) 368-6229 

CENTRAL AVE. CHRYSLER  
JEEP DODGE
Yonkers,  NY
(888) 927-5498 

CHERRY HILL DODGE  
CHRYSLER JEEP
Cherry Hill,  NJ
(856) 324-4843 

CRISWELL CHRYSLER  
JEEP DODGE
Gaithersburg,  MD
(301) 328-1077 

DUTCHESS CHRYSLER  
JEEP DODGE
Poughkeepsie,  NY
(845) 233-6308 

SARATOGA CHRYSLER- 
JEEP-DODGE, INC.
Saratoga Springs,  NY
(518) 278-4064 

SECURITY DODGE  
CHRYSLER JEEP RAM
Amityville,  NY
(888) 929-7791 

SHEETS CHRYSLER  
DODGE JEEP RAM
Beckley,  WV
(888) 927-9367

SHERWOOD CHRYSLER  
JEEP DODGE  
OF SALISBURY
Salisbury, MD
(410) 713-4667 

SUSQUEHANNA  
CHRYSLER DODGE JEEP
Wrightsville,  PA
(717) 478-7043 

TRANSITOWNE DODGE  
CHRYSLER JEEP
Williamsville,  NY
(716) 568-7129 

VASKO DODGE
McMurray,  PA
(888) 927-5324 
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?
QUESTION 
OF THE 

MONTH

BY GBUCKLEY | WORKSHOP MEMBER

T
here seems to be a huge 

amount of eye-candy technol-

ogy coming at shops today. An 

app for this, an app for that, an app 

that will take a picture, send it, dial 

the part store to order, show it up on 

Facebook, send a Tweet, email their 

mother, sister, brother, father, build 

the estimate, make a movie and offer 

it to Hollywood, make them pay for it, 

calculate the labor time for it and final-

ly wrap it all up and for the customer 

to evaluate and make a decision.

I’d like to think that in all of my 

45-plus years of selling service and 

building personal relationships, all of it 

can be placed inside any software solu-

tion. Mobile or otherwise. I think I’ve 

been around the Internet block a few 

times enough to use my experiences to 

flatly deny anything of the sort exists.

If you can’t collect email addresses 

or contact numbers on a regular basis 

at this level of the game, how do you 

think you’re going to understand and 

then continue to grow with a fully 

loaded app program? I know we’re all 

smart, but it’s not about that. It’s about 

developing a process around that 

application. It’s about speed and pro-

ductivity in the bays. It’s about saying 

yes and getting a yes back. Fast. 

Are new technologies 

the way to go for you?

Just because there are apps for this and that doesn’t mean it’s for your shop.

Stay on top of Industry Developments.

Sign up today for FREE SUBSCRIPTIONS to

Ë Service Repair E-News & Alerts 

Ë Certified Technician E-News & Alerts 

Ë POWERTRAIN PRO E-News & Alerts

MOTORAGE.COM/SUBSCRIBE

;SURVEY: A customer comes to 
your shop complaining that the car’s 
temperature gauge starts to read higher 
whenever he’s driving in the city, but quickly 
returns to normal once he’s on the highway. 
The most likely cause of this problem is:

A. a thermostat that is stuck open
B. an electric cooling fan that isn’t working 
C. a restriction in coolant flow
D. a failed water pump impeller

Visit MotorAge.com/may13survey to 
answer the question and register for the 
monthly proze drawing 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

How do you check for worn belts?

BrianLWheeler/Michigan

Those of us who work in the automotive 

industry should continue to keep mainte-

nance at the top of our communications 

priority list. The average vehicle owner in 

the U.S. probably does not think about 

vehicle maintenance the way those of us 

who work in the auto industry do. And one 

of the most overlooked maintenance items 

on vehicles is the serpentine belt.

About 20 percent of vehicles on the road have 

a worn belt that needs to be replaced and 

about 90 percent of all belt failures happen 

on vehicles that are over 8-years-old. Another 

interesting stat: 80 percent of belt failures hap-

pen on vehicles that have more than 85,000.

Due to advancements in belt technology 

to achieve better performance under those 

extreme winter and summer temperature 

conditions, and to get more mileage out of 

the belt, EPDM in 2000 became the mate-

rial of choice for all major belt suppliers 

because EPDM compounds provide excel-

lent life in all temperature conditions.

These new EPDM belts resist cracking 

unlike the older OE belts, but they do wear. 

They lose rubber like a tire. Many people 

are caught off-guard by this and need 

some help understand the best way to 

check for worn belts today.

Mobile-friendly emails

Mitchell_1/Poway, Calif.

Have you ever played phone tag? You know 

those times when you received a voicemail 

message and return the phone call only to 

get someone else’s voicemail, and then you 

declare, “Tag, you’re It!”? 

This scenario is the 

perfect illustration for 

how email can be a bet-

ter alternative. The person 

writing the message can do it on 

their own schedule, while the p e r s o n 

reading can do the same. It just makes 

good sense. What if you could confi rm an 

appointment request without picking up the 

phone – would it save you time?

The Mitchell 1 SocialCRM team spent a 

good part of 2012 making sure your service 

reminder and thank-you emails look good 

on your customers’ phones. In addition, we 

made sure that when your consumers click 

on the “Request Appointment” email link 

while on their phone, they will be delighted 

by your new mobile appointment page. It’s a 

fact that consumers respond better when the 

message received on their phone is format-

ted for mobile.

12  MAY 2013  MotorAge.Com  
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The Largest Application Coverage 
Available in the Industry

Eastern Catalytic offers industry-leading 

coverage for Manifold converters and 

over 1,400 Direct-fit converters for cars, 

vans, SUVs, and light trucks. All built to 

exact OE dimensions with OE-quality 

flanges and flex assemblies for  

trouble-free installation.

Our Universal converters offer the 

broadest coverage in the industry  

with over 60,000 domestic and  

import applications.
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XXX�FBTUFSODBUBMZUJD�DPN

Like us on 

Facebook.

Find your

application online





the community—
join the discussion

MOST WATCHED VIDEO

comments from 

MotorAge’s online communities
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Secondly, did you ever think how 

many people actually use all of the 

functions of a smartphone? Just 

because it’s a smartphone, it does not 

mean that’s it’s owner is anything like 

it. That means that whatever you send 

them won’t get opened. That hurts. 

Also note that in some cases, videos 

and pictures can’t even be opened in 

workplace desktops. Firewalls slam 

them shut. You can read more on this 

at MotorAge.com/measure. 

MASTERMECH48:
I have found with any cus-
tomer that “SHOW & TELL” 
works wonders. We both 
photo and ledger document 
the recommended work 
with set priorities when in-
specting any equipment we 
work on. When it is laid out 
from safety of equipment/
personnel to cosmetics, we 
have very few problems.

alfordteck:
Without change, we 
become stagnant and 
cannot reach our goals! 
Some don’t have reachable 
goals, and some do. Even 

if it seems impossible, it 
takes smalls steps towards 
that goal or those goal(s) 
everyday. It doesn’t mean 
they are not achievable, it 
means dedication on the 
leader to help drive the 
direction you are heading is 
a positive one. 

begeorgejr:
The fi rst objective in these 
virtual studies is reducing 
warranty payments; the 
technician is also benefi t-
ted by this process! Never 
ran into too many head-
aches while I was with Ford 
thanks to this process  

RichieRichBor Tweets:
Tough for aftermarket 
shops to reset TPMS at 
times!!!

Wayne Sweet via Facebook:
Put some gloves on, those 
industrial toxins will kill you 
and a dirty nose will be the 
least of your worries. 

Rabindranauth A. Rajaram via 

Facebook:
Seems to me that Daimler 
is more concerned about 
public safety than the Euro-
pean Commission.

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.

Virtual serviceability

This video will show you how one 
manufacturer tries to foresee service 
issues before the fi rst prototype is built.

MotorAge.com/virtualservice

Seeing what a difference 

fresh makes

Monroe showed differences in new and 
worn shocks and struts to a group of techs.

MotorAge.com/virtualservice

Diagnose vehicles effectively

Three step-by-step diagnostics videos 
we produced along with Shopware. 

MotorAge.com/effectively

Speakers discuss 

‘service readiness’ 

SEARCH OUR ARCHIVES OF OVER 
800 ONLINE VIDEOS

MotorAge.com/
readiness

Dan Risley to learn the 
mechanical side
With experience more focused on the collision 
side, new ASA executive VP Dan Risley said he 
does plan to learn more about the needs and 
challenges of mechanical members.

Ford explains MPGe
This short video explains the new EPA effi cien-
cy comparison, MPGe. This allows consumers 
to compare hybrid, EV and conventional power-
plants when making their buying decisions.

Growing shop revenue
Communicating regularly with current and 
new customers is vitally important to grow-
ing your shop, but how do you do this effi cient-
ly and effectively? Is there a way to automate 
communications to save costs and increase 
business? Yes.

MAY 21-22
GAAS 2013
GAAS and the Aftermarket eForum co-locate 
this May in Chicago.

MAY 22-23
Aftermarket eForum 2013
The Aftermarket eForum begins with an after-
noon general session addressing executive-lev-
el IT and ebusiness topics.

MAY 25-29
Autopromotec 2013
This biannual event is in Bologna, Italy.

SEPT. 20-22
ASA-IL CAN Conference
Exhibits and management and technical 
training.

MAY 2013
A/C System Service and 
Inspection
Produced in cooperation with TST.

MAY 2013
Financing Landscape For Your Shop
Brought to you by On Deck.

JUNE 2013
Pros and Cons of Rebuilding 
Continuously Variable 
Transmissions
Produced in cooperation with ATSG.

NOVEMBER 2013
Electrical Testing Techniques
Produced in cooperation with TST.

MAY 23rd 2013 
@ 8:00 PM

A/C System 
Service and Inspection
Take a look at new ways to better your A/C 
service this summer in a free webinar with TST.

PAGE

6

IT TAKES 

V ISION
EVENT RECAP

We recap the ASA 
Midwest’s expo.

THE
TRAINER

 VIDEO
PETE MEIER

Electrical stuff every 
tech should know.

TIM 

ROSS
MUDLICK MAIL PRESIDENT

Not tracking is half 
of marketing today.
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14

PAGE

96

WEBCASTS

TO WATCH NOW 

Scan the QR Code with 
your smartphone’s camera, 

or go to: MotorAge.com 
and enter the 
[readiness]

TO GET THE FREE APP:
FROM YOUR PHONE’S BROWSER, 

GO TO:
WWW.SCANLINE.COM
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Ô DRIVABILITY
COMMUNITY

Ô Q&A

N
o matter what type of marketing 

you do for your shop, there are 

some important components you 

must not overlook: communica-

tion, targeting and targeting. 

Tim Ross, president of Mudlick Mail, 

recently spoke to Motor Age about mar-

keting in general and how to make sure 

employees are in the loop.

MA: How can owners avoid “shooting 

from the hip” with their marketing? 

TR: The technology is so improved over 

the last several years on tracking your 

advertising and how well it’s doing, that 

shop owners now who shoot form the 

hip in marketing and don’t really have 

a plan in place on what they’re expec-

tations are, that is where we see a lot 

of problems. You can’t separate your 

marketing from your staffing, from your 

operational set-up. One of the biggest 

questions I get from these shops is do I 

advertise first and then hire people? Do I 

hire people then I advertise? ...

I think a lot of marketing is negatively 

impacted by the fact that the owners 

aren’t spending the time to have their 

shops staffed and prepared and trained 

and ready handle the marketing that’s 

going out. Whatever that shop has cho-

sen as its marketing vehicle or vehicles, 

one of the things that’s really important 

to make sure your staff completely under-

stand the program, the pieces that are 

going out. Some owners don’t even share 

with their staff what programs, what 

specials, whatever they’re trying to use 

as a component of the compelling offer.

MA: How is direct mail evolving to 

meet the changing needs of shops?

TR: It’s the only vehicle that you can 

really target on a neighborhood level. It 

can really target at that income and dis-

tance level. And you can be certain that 

the product reached the household. Now 

people might pick up the ad and throw 

it away, but now through postal receipts 

and delivery confirmation reports, you 

can track and code that direct mail piece 

almost all the way to the mailbox. When 

you’re talking about spending valuable 

marketing dollars, we want to avoid the 

guesswork. And when you use some of 

these broader-based marketing vehicles, 

the certainty of it getting to the right per-

son becomes a bigger question mark. On 

top of that, there’s some great, robust 

call-tracking programs out there.

MA: What are some of the main areas 

people should make sure they cover in 

their marketing plans?

TR: What we’ve learned in the automo-

tive industry, there is some certain dis-

tance requirements that fall into the auto 

repair industry. We’ll drive so far to go to 

a grocery store, or will drive a little far-

ther to go to a restaurant. Most people 

do a lot of their day-to-day spending in 

a two-, three-mile radius around their 

house. In rural areas, you can expand 

out farther. In auto repair, what we have 

found is that about 85 percent of our cus-

tomers with our shops live within that 

two- to three-mile radius of a store. In 

auto repair, it’s real critical that when 

you have a marketing vehicle where 

you focus in on income, you want folks 

that come in with expendable income 

that can spend on more than just an oil 

change, but distance becomes a key ele-

ment, because people will only drive so 

far for auto repair. When we work with 

owners around the country, the biggest 

thing for us is the targeting. You have to 

have the right kind of customer. 

AS YOU MARKET YOUR REPAIR SHOP 
TODAY, TARGETING AND TRACKING 
BOTH ARE IMPORTANT.

BY TSCHANEN BRANDYBERRY  |  MANAGING EDITOR

TIM 
ROSS
PRESIDENT, MUDLICK MAIL

Photo: Tim Ross

Scan this QR Code to read 
on your smartphone more 
about tracking. Or visit 
MotorAge.com/tracking

GET A FREE SCAN TOOL 
APP AT:
www.scanlife.com
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Your most valuable marketing resource is your reputation. SocialCRM from Mitchell 1 puts you in control by 

encouraging customers to write and then share positive reviews of your business on Facebook and other major 

social media and review websites. Review requests are embedded in all of your mobile-optimized service  

reminders and thank-you emails — so you automatically turbocharge your word-of-mouth engine while  

driving new customer traffic to your shop.

Finally, a powerful, comprehensive and affordable marketing solution for your aftermarket shop. 
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OPERATIONS
TAKE CONTROL 

OF YOUR BUSINESS

Photo: Thinkstock

THERE might not be a more important marketing 

tool out there than search engine optimiza-

tion (SEO). It is all about being visible to 

our customers or potential customers on their desktops and 

especially on their mobile devices (smartphones, tablets and 

even laptops in this case), and that obviously is an important 

undertaking. Doing it halfway will leave you no better off than 

when you started down this path.

Before I launch into the role of SEO, I want to discuss the 

challenge facing most tire and repair shops and why efforts 

toward more cars and more visibility might fall short of the 

lofty expectations we have set in launching this effort. The 

vast majority of shop owners and managers I talk to insist 

they need more cars. In the overwhelming majority of cases, 

they simply need to do a better job with the cars they currently 

are seeing. They have to develop and live by a profit structure 

that allows them to generate reasonable profit margins and 

reasonable profit dollars on the parts they sell, on the labor 

they sell and on the tires they sell. 

They also need to go beyond doing the things their cus-

tomers come in and ask for and develop a comprehensive 

inspection process that includes selling maintenance and our 

checking repair and maintenance history. And we have to 

find ways to make our shops more productive. Productivity 

in the automotive world is depressingly low. Not because 

we have bad technicians, but because as an industry we 

set very low expectations for production and reinforce this 

planned mediocrity by setting up pay plans that reward 

and encourage attendance over production and quality 

work over a balance between quality work and reasonable 

production times. To these we add procedures that control 

shop flow but hinder production. It is not illegal to be pro-

ductive and profitable, at least not in most states. If you are 

having trouble getting cars out now, SEO is not your most 

immediate need.

Search engine optimization is nothing more or less than 

assuring that we are very visible to anyone out in the broad 

world looking online for the types of repairs and services 

that we provide. “Online” being the operative word here, it 

is important to note this is how most among us shop, hunt 

for a house, try to find a mate and communicate with the 

rest of the world. SEO makes us very visible to the buying 

public by putting us where consumers are looking.

Going With Your Customers

You might not realize that in 2012 the number of people 

signing onto the 

Internet from a 

mob i le  dev ice 

outpaced desktop 

users for the first 

time ever. That’s  

significant, and for 

us in automotive 

repair it is critical 

to note and react 

IN THIS SECTION

16 Management

18 Profi t Matters

22 Financial Figures

30 Shop Profi le

THE TAKE AWAY

THERE ARE WORKSHOPS AND TUTORIALS 
EVERYWHERE INTRODUCING YOU TO SEO. 
IT’S TIME TO EDUCATE YOURSELF ON 
THIS PROCESS AND ALIGN YOURSELF 
WITH EXPERTS TO PROMOTE YOUR SHOP.

INTERNET SEARCHES CAN DRIVE CUSTOMERS TO YOUR DOOR, SO YOUR SHOP BETTER SHOW UP.
BY BRIAN CANNING | CONTRIBUTOR

Ô MANAGEMENT

Scan this QR Code to read on 
your smartphone more 
management tips. Or visit 
MotorAge.com/management

GET A FREE SCAN TOOL APP AT:
www.scanlife.com
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to. This is our new reality, and we must 

tailor our marketing efforts toward SEO.

Having said that and knowing how 

taxed most shop owners and managers 

are for time, I suggest you explore all 

that SEO could do for you, all the ways it 

could highlight and make your operation 

more visible and find somebody accom-

plished to do it for you. It is crucial to 

your long-term viability and it demands 

a thorough and consistent effort.

My strong suggestion would be to 

spend some time searching out who is 

successful at SEO in your market and in 

your sector of the industry and negoti-

ate a comprehensive plan that matches 

their ability with your immediate and 

long-term needs. SEO is one of those 

things best left to the professionals.

Now, so I don’t feel guilty about not 

presenting you with a 52-step process 

toward SEO, I would direct you toward 

your favorite search engine and have 

you type in “SEO.” Within seconds, you 

will have access to every tip and strate-

gy known to man. I am still going to tell 

you to find somebody qualified to do it 

for you. Not all of this is rocket science 

and, looking at the various steps and 

strategies, you are going to be sorely 

tempted to do it yourself.

Please take my advice: Remember 

how important this is and how busy you 

are and find a successful professional to 

do it for you. Your car count and your 

bottom line will thank you again and 

again and again. Your time will be much 

better spent improving shop flow and 

your counter operation to handle the 

anticipated volume increase.

The days of that big yellow book are 

long gone and, in truth, the process and 

rationale behind SEO is nothing more 

than acknowledging that most of us 

search online for purchases we would 

make and the services we would buy. 

SEO is making ourselves visible to those 

looking for the automotive repair and 

maintenance services we provide and 

doing this in such a way as to stand out 

on the various search engines used by 

consumers in our home market.

SEO is not magic. By itself it is not 

likely to make an appreciable difference. 

However, combined with customer rela-

tionship management (CRM), a great 

retention marketing plan and your will-

ingness to finally take on a leadership 

role within your organization, you can 

take several large steps forward and 

assure the viability of your shop.

Organizational optimization as a pre-

cursor to SEO is not nearly as exciting 

as a plug and play solution. Somewhere 

beyond the exaggerated claims you will 

likely discover a very important and 

useful tool. And like any tool, if used 

correctly, it can simplify your life and 

improve your results. 

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

Speedy. Accurate.
And reliable.

Trust us. You don’t have to sacrifice quality for 

convenience. With Genuine Volkswagen Parts, 

you’ll get both—fast. With every order, you can 

count on timely and precise delivery on over 

170,000 OEM parts—saving you time and 

money with a true fit and proper performance.

Call your Volkswagen dealer today or visit 

VWParts.com. We aim to please.
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Ô PROFIT MATTERS HOW DO YOUR NUMBERS LINE UP?
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Scan this QR Code to get more on 
your smartphone. Or visit 
MotorAge.com/Profi tMatters513

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

DURING the past year, even 

the best shops 

have been battling 

with trying to stabilize car count. 

It hurts technicians, service manag-

ers and families of shop owners all 

across North America. We all know 

what is causing it. But what can we 

do about it? 

I was listening to Rick Johnson, a 

Nebraska shop owner and ATI coach, 

explain how to solve the problem. He 

began by asking, “Do you know how 

many times a year your customers are 

coming in to visit your shop?”

In today’s fast-paced world, it is 

amazing how easily we can lose track 

of customers. And when we finally 

realize, “Boy, it’s been a while since 

Bob was in,” it often is too late. We 

have lost Bob to another shop, and we 

wonder, “How did that happen?” 

What do you think is a good num-

ber for visit frequency in your shop 

today with the longer mileage inter-

vals between oil changes? Of course 

the good old standby number was four 

times a year, with oil changes being 

scheduled for every three months or 

3,000 miles.

With today’s ever-increasing inter-

vals between oil changes, I believe 

that the minimum number is now 

2.5 times a year. We need to see 

our customers that often to ensure 

we are properly taking care of their 

needs and maintaining their cars. A 

few shop management systems out 

there will allow you to run a report 

to see just what your visit frequency 

is, and I would encourage you to do 

that. However, a large percentage of 

the shop management systems do not 

have that function.

Another important number to know 

is your customers who visit you once 

and never come back in a year’s time. 

We spend a lot of time and money on 

marketing and promotions. To have 

a customer respond to that effort and 

then never return is not only costly, it 

hurts. And to not track this number and 

not be able to follow up on it is insane. 

I know what you’re thinking — num-

bers, numbers and tracking. We have 

all heard these things. But you know 

what? The numbers are where it’s at. 

Every successful business that I know 

of tracks its important numbers and can 

refer to them at the drop of a hat.

Your doctor is all about numbers as 

well, right? Your blood pressure, cho-

lesterol numbers, heart rate, etc., all are 

important for evaluating your health. 

The doctor watches those numbers, 

and when something is not right, he 

or she checks into it and makes correc-

tions to keep you running and healthy. 

The same needs to be done with your 

business. Learn the numbers of your 

business. And starting with visit fre-

quency and one-time visits is a great 

way to evaluate your shop’s health.

What can we learn from a shop that 

has a visit frequency of less than 2.5? 

What could that mean? Almost every 

time, it means to me that we have a 

TRACKING THOSE 
YOU SERVE
DO YOU KNOW HOW MANY TIMES YOUR CUSTOMERS ARE VISITING IN A YEAR?
BY CHRIS “CHUBBY” FREDERICK | CONTRIBUTOR



Sometimes the right answer isn’t the most obvious one. No matter  
what the diagnosis – from routine to random – Identifix will help you  
Find and Fix Faster.

Our industry-exclusive diagnostics eliminate the frustration of time-
consuming factory flowcharts with short-cut tests and confirmed 
fix procedures. We even list fixes from the most to least common 
to point you in the right direction. It’s information you won’t find 
anywhere else. And our online tool, Direct-Hit,® delivers it faster  
than any other system.

Direct-Hit also provides genuine OEM service & repair information 
so you can finish the job with speed, accuracy and confidence.

CALL 
1.877.494.5553 

TODAY FOR 
YOUR FREE 

1-WEEK 
TEST DRIVE

1.877.494.5553  |  MotorAge.identifix.com

VEHICLE SYMPTOM:

The engine runs rough.  
Sets misfire code P0304.
2010 GMC Yukon SLT 5.3L comes in 
with a misfire on  acceleration. Engine 
compression is low on one cylinder. 
Traditional failures like a burned valve 
or leaking compression rings aren’t the 
cause of the problem. 

CONFIRMED FIX:

Replace the valve lifter.
This valve lifter has an unconventional design as a part 
of GM’s Active Fuel Management System, which has the 
ability to provide maximum fuel economy by deactivating 
four of the engine’s eight cylinders. A valve that does 
not open properly can cause weak or no compression, 
resulting in a misfire. Replacing the valve filter restores 
engine performance so it runs smoothly without misfiring.  

A bad valve lifter  
probably wouldn’t be your 
first thought for a misfire
(or your second or third for that matter)

PROVEN SHORT-CUT TESTS TO FIND YOUR FIX FASTER
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ATI IS ON THE MOVE!
Our life-changing 1-day workshops are coming to a city near you! 
In January and February we’ll be visiting

Nashville, TN

Austin, TX

Atlanta, GA

Chicago, IL

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

before time runs out!
Chris “Chubby” 
Frederick, CEO

problem on the counter. We have a ser-

vice advisor who is just not doing his 

or her job. This can be from many dif-

ferent causes. We can have an advisor 

who needs more training; we can have 

an advisor who is trained but has burnt 

out. It also can mean that the advisor 

has no faith in the techs and so cannot 

and will not sell to avoid the problems 

that go with poor workmanship. There 

can be many reasons, but first we have 

to start by knowing those visit frequen-

cy numbers, don’t we?

Once we find we have fewer than 2.5 

visits, we have our work cut out for us. 

We need to make some calls and ask 

our customers what is going on. Maybe 

observe the counter and listen in on 

some phone calls. And man oh man, can 

you learn a lot from some mystery phone 

shopping. But you better be sure your 

blood pressure and heart can take the 

stress of what you might hear! 

I know it’s tough out there today; 

believe me, I see it and hear it every day. 

These advisors have to be on top of their 

game each and every day. But you have 

to realize that if your customers are not 

visiting your shop at least 2.5 times a 

year, they are going somewhere else. 

Someone else is taking care of your 

customers and selling them the mainte-

nance and repair that you should be get-

ting. After all, no one can take as good 

care of your customer as you can, right? 

I mean, your advisor is exit scheduling 

(setting up next appointment) as the 

customer is cashed out, right? I am quite 

confident that the advisor is doing fol-

low-up calls on all customers to let them 

know how much he or she appreciates 

them and loves them, right?

Lonely Visitors

Now on the one-time visits in a year, if 

one number tells us something is wrong, 

it is the one-time visit. A customer finally 

responds to our advertising efforts, they 

come to the shop and for whatever rea-

son we don’t “wow” them. We show 

them that we are just like every other 

shop and they choose not to come back. 

That hurts. We can have the best 

website, the best Google presence, the 

best location, the nicest waiting room, 

etc. But if the advisor does not wow that 

customer and make them feel wanted, 

then the customer may decide to keep 

looking for “his shop” or “her shop.” 

What a waste of money and time for us.

Of course some one-time visits are 

fine; we all have the tourists that break 

down, and they obviously are not com-

ing back. We unfortunately lose custom-

ers to death, and some move away or 

buy a new car. And some we just flat out 

cannot make happy and we are glad that 

they don’t come back! But the others, 

the ones that used to be great customers 

— what happened to them? The ones 

that should have become great custom-

ers — what happened to them? First 

off, we have to find out who fits these 

categories. Then we need to start mak-

ing calls to see what happened and see 

if we can correct it and get them back.

I hear all the time from shop owners 

that they sure wish it was like it was 

in 2007 or before. I understand that to 

mean it was a lot easier to make sales 

before the recession. But sadly, I have 

news for you: Those days are not com-

ing back! It will never be like that again. 

And to this I say, “Good!” For those 

shops that will make changes, it can be 

better than ever, and you will have so 

much less competition. I would suggest 

that we can have the sales like 2007 

or even better. But we simply cannot 

run the business with 2007 sales tech-

niques. We have to know the numbers 

better than ever now if we expect to 

have great sales. We also have to do the 

things we maybe did not do in 2007.

I hear things like “I never had to 

exit schedule before” or “I never made 

follow-up calls before.” You better be 

doing those things now if you want 2007 

results. What are we to do if our sales 

management system won’t give us the 

visit frequency report or the number of 

one-time visits? Go to www.ationline 

training.com/2013-5 for the free ATI 

Customer Link Frequency Report. It’s 

free, and priceless in diagnosing your 

business, and will help you get a handle 

on your shop’s health at the counter. 

“WHAT IS THE MOST IMPORTANT REPORT TO USE FOR STABILIZING CAR COUNT? 

ANSWER: THE CUSTOMER FREQUENCY REPORT IS ESSENTIAL TO CREATE 

ACQUISITION AND RETENTION STRATEGIES THAT ARE EFFECTIVE FOR YOUR 

PARTICULAR SHOP.”

CHRIS “CHUBBY” FREDERICK  [ATI CEO]

CHRIS “CHUBBY” 
FREDERICK
CONTRIBUTOR

Chris “Chubby” Frederick is the CEO and founder of ATI, the 
Automotive Training Institute, founded in 1974. ATI’s 99 as-
sociates train and coach more than 1,150 shops every week 
across North America to drive profi ts and dreams home to 
their families. Our associates love helping shop owners who 
have had the same struggle as many of them have had and 
who are looking for the same answers — and in some cases 
looking for a lifeline. This month’s article was written with the 
help of Rick Johnson, a Nebraska shop owner and ATI coach.

  E-mail Chubby at 
cfrederick@autotraining.net

PROFIT MATTERS



Whether you’re looking for exceptional power, portability, access, or time-saving operation, the R3130 ratchet is the right tool for the job.  
Get the performance you need, with 54 ft-lbs of torque — the same kind of power you’d expect from an air tool. Get the same durability, too — 
the proven-engineered ratchet head is the one you’ll find on our air-powered ratchet. But with the IQV20 battery, you’ll get more portability,  
thanks to a patent-pending inline design for easier access to tight spots and 20 volts of hardworking power to keep going job after job.  
Learn more at ingersollrandproducts.com/R3130.

R3130 3/8" 20V RATCHET WRENCH

DO THE JOB. DO IT FAST. DO IT EVERY TIME.

PRODUCTIVITY UNLEASHED

. . . WITH THE 
POWER  
TO GET THE  
 JOB DONE.

© 2013 Ingersoll-Rand Company

CORDLESS  
TASK LIGHT
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IMPACTOOL

CORDLESS 3/8" 
IMPACTOOL

CORDLESS  
DRILL
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MEASURINGan inde-

p e n d e n t 

shop has 

changed in so many ways if the owner 

is looking for a proper return on the 

investment made. Just as the vehicle 

has changed in the past 10 years, so too 

has the analysis of the shop business.

When the business is measured cor-

rectly and analyzed properly, it will 

define every problem the shop has, and 

therefore a definitive plan to correct the 

problem(s) can be made. I always have 

taught my clients and students to “do 

the math – and follow the math because 

the math does not lie.” Too many own-

ers run their businesses with their emo-

tional bank account and end up regret-

ting their decisions later on. That’s not 

to mention the lost net income due to 

their emotional decisions.

Consider these six basic shop objec-

tives and compare them to your own 

operation.

1. The shop should now be billing a 

minimum of $1.25 in labor to every $1 

in total parts sold. Labor billed is made 

up of maintenance labor, diagnostic 

and re-flash labor. Parts are aftermar-

ket parts and dealer parts only. It does 

not include oil/fluids, tires or batteries.

2. Diagnostic labor billed should 

be an additional 10 percent mini-

mum of maintenance labor billed. For 

example if the shop billed $40,000 in 

maintenance labor for the month, 

there also should be a minimum of 

an additional $4,000 in diagnostic 

billed labor for a total labor billed of 

$44,000 for the month. 

CRUNCHING THE 
NEW NUMBERS
IT’S TIME TO CONSIDER BASIC OBJECTIVES AND GUIDELINES FOR YOUR INDEPENDENT SHOP 
TO SUCCEED IN THE NEW AFTERMARKET.
BY BOB GREENWOOD | CONTRIBUTOR

Ô FINANCIAL FIGURES
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Scan this QR Code to get more on 
your smartphone about today’s 
management techniques. Or visit 
MotorAge.com/management

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



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

*Contact an Authorized Kia Dealer for details.

CALIFORNIA

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

CONNECTICUT

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

KENTUCKY

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

MASSACHUSETTS

Wagner Kia of Shrewsbury
Shrewsbury
(888) 859-4827
Fax (508) 581-5789
wagnerkia.com
CollisionLink Dealer

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

NEW YORK

Kia of Jamestown
Jamestown
(716) 664-1265
Fax (716) 664-9559
kiaofjamestown.com

NORTH CAROLINA

Gerry Wood Kia
Salisbury
(704) 216-2688
Fax (704) 638-9095
www.gerrywood-kia.com

Rogers Kia
Shelby
(704) 406-8191
Fax (704) 471-2542
wearls@rogersnc.com
Rogerskia.com
 

SOUTH CAROLINA

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

WASHINGTON

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



They may look the same, but all parts are not created equal.
Delphi fuel pumps deliver fast-pressure rise for quick engine starts 
and feature internal guide rod springs and an integrated OE fuel 
vapor pressure sensor. What does that mean? Reliable fuel pumps 
you, and your customers, can trust. Providing you with the benefi t 
of more than 100 years of OE heritage, we are the company that 
makes the parts cars are born with.

FUEL MANAGEMENT    ENGINE MANAGEMENT    HEATING & COOLING    DIESEL    TRAINING & DIAGNOSTICS

IT ’S  WHAT’S UNDERNEATH THAT SETS DELPHI  APART
  
Delphi Fuel Module // A Increased Terminal Size and Enhanced 
Connectors Eliminate excessive electrical resistance, improve heat dissipation 
and boost current fl ow capacity; B OE Fuel Vapor Pressure Sensor Confi rms to 
ECM the EVAP emissions system is performing to specifi cations; C Fill Limit Vent 
Valve Vents fuel tank and shuts off tank fi ll nozzle; D Integrated Fuel Pressure 
Regulator Maintains pressure at fuel rail; E High Durability Gold Compound 
Fuel Level Sensor Improved long-term sensor integrity; F Delphi’s Patented 
Gen IV Turbine Pump Better pumping through less energy use and withstands 
today’s harsh alcohol fuel blends.

Delphi fuel pumps.
High standards. 

Below the surface. 

delphi.com/am   

©2013 Delphi Automotive Systems, LLC. All rights reserved.

Find us!
DelphiAutoParts

LEARN MORE
Scan this code to see a demonstration 
of a fuel pump relay test using the new 
Delphi Diagnostics scan tool, or visit 
youtube.com/DelphiAutoParts
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3. The shop should be billing an aver-

age of 2.5 billed hours per repair order 

(RO) for basic consumer vehicle main-

tenance work, an average of four to six 

billed hours per RO for 1 ton/cube van 

mid-duty type work, and 10 to 12 hours 

average for heavy duty type work.

4. The shop should be billing a mini-

mum of $1.20 in labor (as defined in 

No. 1 above) for every $1 it pays out in 

the entire wage/payroll package of the 

shop. The wage/payroll package of the 

shop includes all owner, management, 

technician, helper, service advisor and 

administration wages paid in the shop 

as well as all wage burden paid by the 

shop, which includes all staff benefits, 

workers compensation and the shops 

additional payroll taxes legislated by 

state and federal government. 

5. The shop should have a minimum 

of three labor rates today, namely, a 

maintenance labor rate, a diagnostic 

labor rate and a re-flash labor rate. The 

better shops are up to five rates today 

including a tire install rate and a fluid 

installation rate. All rates are set to the 

consumer based on the competency of 

the individual performing the work.

6. The shop should be averaging a 

minimum of 75 percent site efficiency. 

Don’t confuse this with proficiency.  

Site efficiency is the measurement of 

the team working together compared 

to the individual measurement with 

proficiency.

These are the very basic measure-

ment objectives that should be per-

formed weekly and monthly by man-

agement and all technicians and ser-

vice advisors should be trained as to 

their importance and what it means to 

them, the shop and to the consumer.

Time to Change?

Consider the changing business model 

entering the aftermarket this year. We 

came from a break down and repair 

world 40 years ago to a preventative 

maintenance world eight years ago, 

and now we witness the introduction 

of the service on need world in 2013 

thanks to the introduction of aftermar-

ket telematics. Technology changes our 

industry and we must always re-learn 

to adapt.

The business model has and is 

changing, and therefore the mea-

surement of the shop must change as 

well. It no longer is about total sales 

in a shop, it is all about billed hours 

in a shop. Do the math.

Stop attending courses that pro-

mote sales and activity and being 

busy all the time by trying to get 

you to be the most competitive low-

est price in the market. A shop does 

not want to be busy; it wants to be 

steady. There are only three ways to 

run a shop business: price, service 

and quality — pick two. A profes-

sional independent shop is not the 

cheapest priced business; it is in the 

knowledge business and, therefore, 

focuses in on service and quality by 

hiring, training and retaining compe-

tent staff. 

When the consumer hires the shop 

to professionally inspect the vehicle 

for “safety and reliability,” and proper 

estimates are presented for counsel-

ing the consumer about their vehicle 

based on how they use it and their 

expectations with it, billed hours are 

created. When billed hours are sold 

with preventative maintenance or 

repairs, commodities are sold also. 

Too many companies in the aftermar-

ket have taught, in essence, “sell some 

parts and you might get some labor.” 

Today, when a shop sells its knowl-

edge (labor), in most cases parts just 

follow along with it. Commodity sales 

alone will not save a business, how-

ever the right billed hours in a busi-

ness will provide a proper bottom 

line, income security and a fine life for 

all connected with the shop. The math 

says in order to create and build net 

profit the independent shop cannot 

discount itself into prosperity. Do the 

math. I can assure you of one thing 

in this industry — no one, absolutely 

no one, will prevent you from going 

bankrupt.

Building a TAP

The above paragraphs are just the tip of 

the iceberg in shop management today.

Today’s professional shop owners and 

managers realize they must take the 

time and learn to build a TAP. This is 

a full culture shift in the Independent 

business.  

“T” stands for team. No longer can 

a shop owner do it all him or herself.  

Management must hire competency, 

not just a body. A knowledgeable 

team must be built and this is becom-

ing more prevalent than ever before 

as the diagnostic world continues to 

grow. The shop talent will be diver-

sified with various skill levels within 

the depth of staff hired.

“A” stands for accountability. 

Too many owners/managers do not 

hold their team accountable out of 

fear they may quit so they end up 

as baby sitters for the staff. This is 

unacceptable and unprofessional. 

Great employees want accountabil-

ity because accountability will prove 

how well they will shine. It is when 

management let’s weaker employees 

get away with things that others can 

not that great employees keep looking 

for the right business to join.

“P” is for perseverance. Changing a 

culture of a business or company does 

not happen in 30 days, six months or 

one year. On average, expect three to 

five years to get this done and it will 

first start with the owner/manager, 

not the employees. If the team cannot 

see and witness through their actions 

management moving to a different 

level of thinking and acting, the team 

will not follow. Management must 

lead through example. Walk the talk. 

This culture change is not something 

you buy into; it must be something 

that you believe in.

I will end with this thought: Are 

you building a career-oriented shop 

or a job-oriented shop? A career is 

an environment where you go and 

feel you can use your talents, and 

those talents are appreciated. A 

job is an environment where you 

go each day and degrade yourself 

for a paycheck.

The choice is yours. Welcome to the 

new aftermarket. 

BOB 
GREENWOOD
CONTRIBUTOR

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

  E-mail Bob at greenwood@aaec.ca



Technicians like Ken and

you inspire us. We’ve made

it our mission to create an 

advanced, top-notch line

of parts that helps you find 

new, better ways to solve 

your customers’ issues.

And we’re only getting 

started. Join the thousands 

of technicians who never 

back down from a 

challenge — and always 

reach for TechSmart first. 

Are You TechSmart?

Learn more about Ken and tell us what makes you TechSmart.

Go to www.facebook.com/TechSmartParts.

“TechSmart™ allows me 

to get my customer’s 

car back on the road 

fast, with the job done 

right… and isn’t that 

the whole point?”
– Ken Elzinga, Owner

   Hilltop Auto Service, Inc.



GROW YOUR

*Commercial customers must meet referral program qualification requirements to be listed on shop referral list. Contact your Commercial Sales Manager or visit AutoZonePro.com for qualification details. All photographic, clerical, typographical and print

OVER 5 MILLION
IN-STORE CUSTOMERS EVERY WEEK 
When a customer needs a referral, we can provide a list of local 
shops in the program for them to choose from.*

OVER 1.5 MILLION
ON-LINE CUSTOMERS EVERY WEEK 
When a customer needs a shop, they can find it easily at 
AutoZone.com by clicking on “Find A Repair Shop”.

LET US SEND CUSTOMERS TO YOUR SHOP

WITH AUTOZONE’S ENHANCED 
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ing errors are subject to correction.  © 2013 AutoZone, Inc. All rights reserved. AutoZone and  AutoZone & Design are registered marks and Going the Extra Mile is a mark of AutoZone Parts, Inc. All other marks are the property of their respective holders. 

JOIN TODAY AT AUTOZONEPRO.COM - IT’S EASY! 
1. Log in to AutoZonePro.com  2. Under “My Shop Preferences” click on “Manage Referral Profile”  3. Create your shop profile

Ask your Commercial Sales Manager for more information.

OFFER COUPONS TO 
YOUR CUSTOMERS!
As a member of our shop referral program, 
you can easily create coupons to attract 
even more customers to your shop.
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1. Contact Info  

2. Picture of your shop
3. Map to your shop
4. Shop Hours
5. Services Performed
6. Languages Spoken 
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SHOP INFO DISPLAYED:

ADVERTISE YOUR SHOP’S SERVICES AT AUTOZONE.COM

SHOP REFERRAL PROGRAM!
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Then he joined the Navy doing mine 

sweep operations in the Persian Gulf 

until he was transferred west. Then he 

drifted into auto repair after getting a 

job at a Chevy dealership, met and mar-

ried his wife, who encouraged him to 

go independent, and opened the fi rst 

of his Desert Car Care Service Centers 

in 2004. Whew.

“Before you leave an industry you 

can’t give up on the time (invested),” 

says Leutz of his last career move. 

“You’ve got to try it on your own, and 

that’s when I went into business. Eigh-

teen hour days of doing everything 

wrong — not to say that we’re doing 

everything right now, but we are al-

ways growing.” To the point he recently 

opened his third store in the populous 

Chandler suburb of Phoenix. 

Affable and gregarious, Leutz is not 

the least bit shy. Unlike some repair 

shop websites that run generic videos 

from a service, he produces and hosts 

a few of his own, giving practical and 

up-to-date advice on consumer topics 

such as preventing catalytic converter 

theft or buying cars online. And while 

nothing in his varied background in-

cludes a formal education in business, 

Leutz has developed a philosophy on 

the subject.

“Entrepreneurial spirit, with (an) 

attitude of gratitude and pride of our 

industry,” writes Leutz, led him “to 

successfully launch Desert Car Care 

Service Centers in 2004 by having a 

meaningful relationship with the staff 

and their families (through) the promo-

tion of higher levels of communication 

for growth, attaining personal goals, 

and a ba lance to l i fe that is  

rewarding.” 

He also cites his company’s “excep-

tional ability to tune in to a team cul-

ture and the strength of team, created 

by input from all levels of [the] staff. 

While adhering to the mantra of a val-

ue-driven company culture and provid-

ing higher levels of service experience 

for our clients, a top priority is placed 

on levels of higher standards and eth-

Triumphant 

Trombonist 
Making the move from Carnegie Hall to the 

military to the bay.

BY ROBERT BRAVENDER  |  CONTRIBUTOR

H
ow does one go from playing trombone in Harlem to 
running three repair shops in Arizona? Well, let’s see. 
Frank Leutz grew up in Harlem and became a jazz salsa 
musician accomplished enough to play Carnegie Hall. 

A snapshot of one of the industry’s leading shops
DESERT CAR CARE SERVICE / CHANDLER, ARIZ.

AT A GLANCE

Desert Car Care Service Centers
Shop name

Frank & Josephine Leutz
Owner

Chandler, Ariz.
Location

3
Number of locations

9
Years in business

11
Total number of employees

7
Number of technicians

4,900 square feet (Chandler)
Shop size

6 (Chandler)
Number of bays

65 (Chandler)
Average vehicles per week

$311 (Chandler)
Average weekly repair ticket

$1.8 million (total)
Annual gross revenue

BBB, ASA, NARPRO, Pronto
Shop affi liations

EMAIL TBRANDYBERRY@
ADVANSTAR.COM TO GET INFO 
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longtime how-to guys Sam Memmolo and Dave Bowman.

  Email Robert at rbravender@comcast.net

ics. Core beliefs: adherence to success 

is not final, failure not fatal; it is the 

courage that counts.” 

Heady stuff, especially when you 

consider it’s spread out over three 

stores. But Leutz has established a 

baseline of expertise through industry-

sponsored training, augmented with 

nearly equal amounts of in-house 

training. 

“It would be very easy for me to 

bring in an outside expert regarding 

phone skills, for we’ll improve to a sort 

of plateau,” he gives by way of an ex-

ample. “But once or twice a month, the 

service advisors will actually cross-

check phone calls, listening in on each 

other. My thought is when it comes to 

creating that higher skill set, we can 

learn a lot from each other.” 

In return, the staff and their fami-

lies are perked with company outings 

like weekend cabin getaways, boating 

excursions and concerts, affording team 

members time to bond. “The emphasis 

is on employees not working for me, 

but with me,” Leutz states.

Some of this new age thinking re-

flects old-fashioned common sense. 

Charity work is a priority, like refur-

bishing cars for the needy. Leutz kills 

two birds by assigning this to a less 

experienced technician. “He may have 

less than three years,” he explains, but 

under the shop’s direction is tasked 

with overhauling the car. “It’s about 

giving back that skill set and time that’s 

huge.”

It’s all a part of Leutz’s “three 

legged stool:” message, media and 

market. “In identifying the type of cli-

entele we are attracting,” he writes in 

a company profile, “our message and 

the medium of that message becomes 

clear.” Besides rewarding referrals with 

a complimentary oil change, one re-

markably simple exit marketing tool, 

which Leutz says compliments their 75 

percent repeat business, is giving away 

travel toothbrushes with the note 

“Maintain your teeth, and we will main-

tain your vehicle.”

“We understand that when some-

body comes in they are not just here to 

check an oil leak,” Leutz says of his re-

lationship with the clientele. “They are 

here because we are going to get caught 

up on what their Uncle John is doing, 

how the daughter is doing through her 

first year in college.” 

A carefully maintained customer 

database with this kind of info provides 

the foundation upon which Desert Car 

Care builds their image, i.e. their au-

thority, with events like car clinics and 

appearances on car talk radio shows. 

To that end, the company has a publi-

cist and a communications director, 

who currently are working with Leutz 

to create future promotional opportu-

nities like a possible automotive merit 

badge for the Boy Scouts and high 

school speaking engagements before 

first time drivers.

“We also do a lot of work via the 

internet because we get a pretty good 

client base on the website,” Leutz re-

ports. “Reputation management is very 

important to what we do; we invite 

any of our shortcomings to be put into 

a review because it is not only an op-

portunity to correct it but to be trans-

parent. The internet consumer is very 

smart and they realize that the bulk of 

reviews might be massaged. When 

they see shortcomings blasted with a 

response, a productive response, that 

is also part of creating authority in your 

marketplace.

“I think what makes us unique is 

the promotion of our culture,” Leutz 

resolves. “We have to do all the right 

things regarding the health indicators 

of our business, having trained on key 

systems and procedures so we are 

consistent. But underlining that is the 

strong culture that we are trying to 

promote throughout the whole orga-

nization. You know the pied piper? If 

he is playing his tune right (i.e. creat-

ing a culture), he’s going to get a ton 

of folks to follow him. Our mantra and 

our culture are like that, and some of 

the things we do as an organization 

allows us to continue the promotion 

of that culture.” 

Chris Besket sets up a vehicle to be hoisted.

The bays at the Chandler, Ariz.,  
location. 

One of four technician workstations 
utilizing radio headsets and shop 
operating software.
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Figure 1

OFTEN times, I have won-

dered who coined 

the phrase “silver 

bullets” as it applies to the automotive 

service and repair industry. Unless 

of course the malfunctioning vehicle 

was to be considered a werewolf! But 

there is no doubt that knowing what is 

causing a malfunction and its remedy 

before the job comes into the shop 

is welcomed information. When you 

experience a silver bullet fix, you think 

to yourself, “It sure would be nice if 

I had a silver bullet for every job that 

comes in.” This of course should not 

be confused with a cold Coors Light, 

as I think in reality, it might already be 

a “case” for some!

I must say that as nice as silver bul-

lets are (and understandably so), there 

is a down side. This can and may dull 

ones diagnostic skills, encouraging pat-

tern failure repairs. A silver bullet typi-

cally is the result of someone who had 

a job that kicked their butt, but they 

eventually identified a common resolu-

tion for the problem. It then became a 

bulletin, a seminar piece or an article, 

and now you know the answer to a 

problem that took someone days to 

figure out. On one hand, how do you 

put a value on that? Without question 

it makes for a nice and profitable day. 

Yet on the other hand it can blindside 

you from a different cause that will pro-

duce the same complaint. If by this time 

the job is sold, you have spent time and 

money on the job and yet the problem 

remains unresolved.  

An uncomplicated example of this is 

a Ford F550 or 450 producing an inter-

mittent shift solenoid and/or a convert-

er clutch electrical fault code (Figure 1). 

The silver bullet fix is that a deterio-

rated internal wiring harness (Figures 

2 and 3, page 38) usually causes this. 

Several jobs are resolved consecutively 

so that as soon as one of these vehi-

cles comes into the shop, the harness 

is automatically replaced without any 

preliminary diagnostics. Then one day 

it doesn’t fix the problem.  

With money and time already 

invested in the job, it’s now time to 

diagnose the problem. Because the 

internal harness has been replaced, 

the question now becomes, “Is it a 

solenoid problem or an external wiring 

problem?” Usually the solenoids get 

replaced, which requires dropping the 

pan and spending more money. When 

this doesn’t fix it, the external wiring 
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Diagnostic Tool
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Figure 2

Figure 3

becomes suspect. But where in the har-

ness does the problem lay? The hours 

and days it takes to locate this problem 

now becomes a silver bullet fix in itself, 

once discovered. 

The computer is mounted on the 

rear inside left fender. The wiring 

harness travels in a channel under 

the upper fender. With many of these 

trucks pulling or carrying heavy loads 

the body flexes. There is an area near 

the shock tower (Figures 4 (page 40) 

and 5 (page 42)) where this harness 

gets pulled taut causing it to rub into 

a sharp edge (Figure 6, page 42). The 

result is that shift and/or torque con-

verter solenoid wiring is intermittently 

shorted to ground. Funny thing, once 

this is learned, it becomes the first 

place to look before thinking solenoids 

or internal harness problems. I might 

add to this that in some cases the way 

the harness is routed up to the engine 

compartment, heat from the exhaust 

system is close enough to fatigue the 

wires in the harness. This is particu-

larly common with diesel engine vehi-

cles and usually speed sensor codes 

appear first.

Having considered both the upside 

and downside of silver bullets, I have to 

concede, there is a diagnostic approach 

that I believe has been an essential 

part of the initial diagnosis but is often 

times overlooked. Ironically enough, I 

consider this aspect of diagnostics to 

be a search for the silver bullet in itself, 

and that is to see if there are any facto-

ry reprogramming procedures available 

to address the malfunction the vehicle 

is experiencing. If relevant program-

ming is available, a silver bullet may 

have been discovered. 

Torque converter clutch shudder can 

be caused by a number of possibilities. 

These are such as, and not limited to, 
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Figure 4 Figure 5

Figure 6

engine drivability issues, the torque 

converter itself, a malfunctioning sole-

noid, valve body or incorrect fluid and 

are all suspects up for grabs. Now add 

the possibility of a calibration problem 

being the cause that can only be cor-

rected by reprogramming the computer. 

A 2004-05 Buick Rainier, Chevy 

Trailblazer, GMC Envoy or 2004 Olds 

Bravado with 4.2L engine equipped 

with a 4L60E transmission can come 

into the shop with a code P0741 

stored for excessive converter clutch 

slip accompanied by a complaint of 

harsh shifts. It also might be noticed 

that cruise control is inoperative. This 

complaint was remedied with program-

ming a calibration update. 

Many shops were not aware of this, 

so when one of these trucks came in 

for service, the first approach was to 

go after the most common cause of 

TCC slip, which is bore wear in the 

converter clutch regulator valve line 

up. A byproduct of setting certain 

DTC’s is harsh shifting, especially 

the 1-2 shift and P0741 is one of those 

codes. By replacing the regulator valve 

assembly in the valve body under ordi-

nary circumstances, P0741 along with 

harsh shifts would be eliminated. How 

frustrating it is to do a repair that is 

usually spot on only to discover it was 

wasted effort.  

A variety of 2010 GM vehicles using 

the front wheel drive 6T40/6T70/75 

transmission might have owners com-

plaining of erratic shifting. Sometimes 

it shifts well, other times the up-

shifts or down-shifts seem unusu-

ally delayed. No codes are present. 

Obviously engine load plays a signifi-

cant role in shift scheduling so one 

might take the time to check related 

sensors. Perhaps Mode 6 might pres-

ent a sensor on the verge of failing. Or, 

a simple reprogramming, if available, 

might be a sensible place to begin. In 

this case there is: GM bulletin number 

09-07-30-016A. 
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One reason many transmission 

specialty shops tend to overlook this 

aspect of diagnostics is that they do 

not perform the reprogramming them-

selves nor do they know where to find 

OEM reprogramming bulletins. In some 

instances this problem is compounded 

with being located too far away from 

dealerships or any other facilities that 

could perform reprogramming services. 

Not knowing where to acquire repro-

gramming information is the easi-

est obstacle to remedy. This can be 

acquired by belonging to a technical 

hot-line service like ATSG, or online 

services such as ALLDATA or Mitchell, 

or go to the manufacturer’s site itself 

(see the vehicle manufacturer ser-

vice information websites list). Some 

of these sites you can access for free 

while others require a small fee for 

short periods of time.

For those who have yet to put their 

toe in the water concerning this sub-

ject, my suggestion would be to at least 

start with GM vehicles. 

General Motors makes a free site 

available (http://tis2web.service.

gm.com/tis2web) where you can enter 

in the vehicles identification number. 

You then navigate to the appropriate 

operating system to see what pro-

gramming is available. Since this is an 

easy service at no charge to you, check 

every GM vehicle that comes in to your 

shop and see how well it profits you. 

You might be more willing to look into 

the other OEM sites that charge a little 

money to look around.

The hesitancy for a shop to learn 

how to do their own in house program-

ming is not as easy to remedy since it 

does requires an initial investment of 

time and money. But for those who 

have taken the plunge, they are prof-

iting well from it. In addition to their 

own work, they also seem to be busy 

programming vehicles for many auto-

motive centers hesitant in doing it for 

themselves. 

A suggestion for those who are con-

templating in house reprogramming, 

start with the manufacturer your facil-

ity predominantly repairs. In this way 

you can recapture your investment and 

be profitable sooner. I should add that 

learning reprogramming with BMW 

vehicles might not be the best choice for 

beginners as they seem to be the most 

time consuming and tedious to do.  

There is no reason to think that 

reprogramming will not be a viable 

means of repair anytime soon. In fact to 

determine if a reprogramming fix exists 

has indeed become an essential diag-

nostic tool. And if it’s discovered that a 

programming fix is available, who will 

shoot that silver bullet? 

UPDATED LIST OF 

VEHICLE MANUFACTURER

SERVICE INFORMATION

WEBSITES

t�"DVSB���XXX�4FSWJDF&YQSFTT�)POEB�DPN�

t�"VEJ���IUUQ���XXX�FCBIO�DPN�

t�#.8���IUUQ���XXX�CNXUFDIJOGP�DPN�

t�$ISZTMFS�%PEHF�&BHMF�+FFQ�1MZNPVUI��
� XXX�UFDIBVUIPSJUZ�DPN�

t�'PSE�-JODPMO�.FSDVSZ��� �
� XXX�NPUPSDSBGUTFSWJDF�DPN�

t�(.� 	#VJDL�$BEJMMBD�$IFWSPMFU�(FP�
(.$�)VNNFS�0METNPCJMF�1POUJBD�
4BUVSO
���XXX�HNUFDIJOGP�DPN�

t�)POEB���XXX�4FSWJDF&YQSFTT�)POEB�DPN�

t�)ZVOEBJ���XXX�INBTFSWJDF�DPN�

t�*OGJOJUJ���XXX�JOGJOJUJUFDIJOGP�DPN�

t�*TV[V���XXX�JTV[VUFDIJOGP�DPN�

t�+BHVBS���XXX�KBHVBSUFDIJOGP�DPN�

t�,JB���XXX�LJBUFDIJOGP�DPN�

t�-BOE�3PWFS���XXX�MBOESPWFSUFDIJOGP�DPN�

t�-FYVT���IUUQ���UFDIJOGP�MFYVT�DPN�

t�.B[EB���XXX�NB[EBTFSWJDFJOGP�DPN�

t�.FSDFEFT�#FO[���XXX�TUBSUFLJOGP�DPN�

t�.JUTVCJTIJ���XXX�NJUTVCJTIJUFDIJOGP�DPN�

t�/JTTBO���XXX�OJTTBOUFDIJOGP�DPN�

t�1PSTDIF���IUUQT���UFDIJOGP��QPSTDIF�DPN�

1"(*OGPTZTUFN�7'.PEVMF.BOBHFS 

5ZQF�(704UBSU�

t�4BBC���XXX�TBBCUFDIJOGP�DPN�

t�4VCBSV���IUUQ���UFDIJOGP�TVCBSV�DPN�

t�4V[VLJ���TV[VLJQJUTUPQQMVT�DPN�

t�5PZPUB���IUUQ���UFDIJOGP�UPZPUB�DPN�

t�7PMLTXBHFO���IUUQT���FSXJO�WX�DPN�

t�7PMWP���XXX�WPMWPUFDIJOGP�DPN

Preparing you 
for any season, 
any vehicle.

A
N

C
O

, C
on

to
ur

, P
ro

fil
e,

 T
ra

ns
fo

rm
 a

nd
 

A
er

oV
an

ta
ge

 a
re

 tr
ad

em
ar

ks
 o

w
ne

d 
by

 
Fe

de
ra

l-M
og

ul
 C

or
po

ra
tio

n,
 o

r o
ne

 o
r m

or
e 

of
 it

s 
su

bs
id

ia
rie

s,
 in

 o
ne

 o
r m

or
e 

co
un

tri
es

.  
©

20
13

 F
ed

er
al

-M
og

ul
 C

or
po

ra
tio

n.

www.ANCOWipers.com



No matter what car you 
drive, ANCO

®

 makes it  
a better car to drive.
ANCO’s family of wiper blades are engineered 
with the latest technology to provide more 
effective blade-to-windshield contact for 
improved visibility. Preparing you for any 
season, on any vehicle…all at an affordable 
price. See the difference…and more with ANCO. 
The clearest choice in wiper blades.

A
N

C
O

, C
on

to
ur

, P
ro

fil
e,

 T
ra

ns
fo

rm
 a

nd
 

A
er

oV
an

ta
ge

 a
re

 tr
ad

em
ar

ks
 o

w
ne

d 
by

 
Fe

de
ra

l-M
og

ul
 C

or
po

ra
tio

n,
 o

r o
ne

 o
r m

or
e 

of
 it

s 
su

bs
id

ia
rie

s,
 in

 o
ne

 o
r m

or
e 

co
un

tr
ie

s.
  

©
20

13
 F

ed
er

al
-M

og
ul

 C
or

po
ra

tio
n.

www.ANCOWipers.com



Ô DRIVABILITYÔ DRIVABILITY

44  MAY 2013  MotorAge.Com  

Ô ELECTRICAL

Photos: Dave Hobbs

W
hen communications net-

works fail to communicate 

on vehicles, the results can 

range from mysterious U 

codes in multiple modules 

to scan tools unable to display anything 

beyond Check Vehicle Identification or 

some other onerous message. The F for 

frustration in “Frustrating Ridiculous 

Electronic Device” (F.R.E.D. for short) 

usually starts about the time these kinds 

of problems come into your bay. 

General Bus Similarities

Most all serial buses used for scan tool 

communications are shaped square 

waves. Modern communications (mul-

tiplexing) can be accomplished with 

analog voltage shifts, slight current level 

shifts and fiber optics, but those commu-

nications don’t interface with your scan 

tool and are for communicating between 

modules. 

I used the word “shaped” preceding 

the term square wave, because a per-

fect square wave is a perfect source of 

Electromechanical Interference (EMI), 

so many OEMs smooth out the sharp 

edges. If you use a lab scope in your 

diagnostic strategies, you might pay 

close attention exactly what the wave-

form looks like such as injector pintle 

bump, fuel pump current ramping, etc.  

Another similarity for vehicle com-

munication networks is the fact that 

if the bus your scan tool is attempting 

to communicate with the vehicle on is 

completely shorted to power or ground 

you won’t see any of those previously 

mentioned U codes on your scan tool.

Bus Differences

J1850 was applied to Ford vehicles in 

the mid-1990s in a two-wire protocol 

(technical term for network language) 

and assigned to pins 2 and 10 of the 16 

pin OBDII J1962 compliant DLC. The two 

circuits make square waves that are mir-

ror images of each other and typically are 

twisted pair wiring. Both the double wire 

application and the twisted pair wiring 

add noise immunity (thereby increas-

ing reliability) to this bus that Ford calls 

Standard Corporate Protocol (SCP). Each 

module has a pair of wires running to one 

of several harness splices. Pin 2 is labeled 

SCP + and pin 10 is labeled SCP - .  

If only one of the two bus wires is 

open or shorted, the bus might commu-

nicate one module to another as well as 

with your scanner. All bets for reliable 

messages, proper module operations 

and a U code free environment are off 

when this occurs.  

GM and Chrysler took a different route 

to adhere to the OBDII complaint J1850 

protocol with a single wire bus in Pin 

2 of the DLC. GM termed its bus Class 

2, while Chrysler used a bit of imagi-

nation and termed its very similar bus 

Programmable Controller Interface (PCI). 
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Chrysler uses a wiring connection 

strategy of one wire per module termi-

nating in a common shorting bar/con-

nector called a Diagnostic Junction Port 

(DJP). This connection typically is locat-

ed near the DLC in the area of the knee 

bolster under the steering column. The 

connection allows for removal of one or 

more PCI wires making fault isolation 

much easier. GM’s equivalent single 

wire J1850 bus (Class 2) has a varied 

wiring connection 

strategy depending 

on the model line.  

Some GM mod-

els use the single 

wire per module 

strategy where 

each wire con-

nects to a single 

splice pack connector 

(called a star connector) 

in the same general area 

of the DLC. Termed the Star 

Configuration, the star connector usu-

ally is taped up in electrical tape near 

the DLC, but is easy to remove for fault 

isolation. Some models might have a 

second star connector on the opposite 

side of the IP area.

Another wiring strategy GM used with 

its Class 2 bus was the loop configura-

tion. Each module had two Class 2 bus 

circuits looping them together. Fault iso-

lation is more difficult on the loop config-

uration. To eliminate a module as being 

the source of a bus short to power or 

ground, locate each module one by one.

Controller Area 

Network

For powertrain and 

chassis module com-

municat ions the 

CAN bus will have 

two circuits similar 

to the Ford SCP J1850 

bus and are pinned out 

in pins 6 (CAN High +) 

and 14 at the DLC (CAN 

High -). Depending on the 

domestic OEM and model year, 

the CAN-equipped vehicle might have 

one or two other speeds of CAN used for 

other types of module communications 

such as body electronics and graphi-

cal displays not requiring as high of 

communication speeds as powertrain 

and chassis. The Body Control Module 

(BCM) does not require high-speed dual 

wire CAN to pop the trunk or honk the 

horn when other modules are involved 

in such a process.  

Whether a J1850 bus or CAN bus, 

the network classifications are broken 

down into three speeds: Type A, (under 

Read more 
troubleshooting tips

on the GM LAN in this past
Scope & Scan column. 

MotorAge.com/
gmlan

Which module is talking and 

which one isn’t? This Tech2 is 

trying to talk to the highlighted 

module.
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10Kbps), Type B (10-125 Kbps) and Type 

C. (125 Kbps and up). Pre-OBDII buses 

most often will be found in the Type A 

speed, while OBDII J1850 buses will be 

Type B. GM calls its CAN GMLAN. Its 

dual wire bus is termed HS (High Speed) 

GMLAN used for powertrain and chas-

sis communications (a Type C bus), and 

a single wire medium speed GMLAN 

bus (Type B) is reserved for other mod-

ules and functions on the vehicle. Ford 

simply calls its powertrain/chassis bus 

HS CAN (High Speed) and its Type B 

medium speed body electronic bus MS 

CAN (Medium Speed). 

Some CAN-equipped Chrysler mod-

els have an IHS CAN bus (Intermediate 

High Speed) Type B bus in pins 3 and 

11 for non-powertrain/chassis modules. 

We bring up letter designations because 

you frequently will see Chrysler use the 

CAN C term in its service information. 

It also is important to note that many 

Chryslers use a separate HS CAN bus 

(termed CAN C Diagnostic) to allow for 

all scan tool communications, through 

a single module while the rest of the 

modules on the vehicle communicate 

on either their dual wire HS CAN C bus 

(powertrain and chassis modules) or a 

single wire CAN B bus for most other 

modules. This strategy is not unique to 

Chrysler’s CAN bus vehicles. 

Your ‘Gateway’ to Logic
If there ever was one single point on a 

complex subject to pass along, it would 

be information about gateway mod-

ules. Both J1850 vehicles and CAN bus 

vehicles are known to use one or more 

gateway modules that each connect 

to multiple buses used on the vehicle. 

Besides J1850 and CAN, there are 

buses call Local Interconnect Network 

(LIN) that operate at a lower speed for 

modules not requiring super fast com-

munications. Components such as door 

and seat modules, HVAC, etc. might use 

this less expensive bus, which then con-

nects to a gateway module in order for 

other modules to use and share info with 

modules on the LIN bus. 

These modules are called gateway 

modules and pull together the different 

networks on the vehicle. They act as a 

translator for total inter-vehicle commu-

nications as well as scan tool communi-

cations. This is essential knowledge for 

the tech. If a service manual theory of 

operation or vehicle network communi-

cations schematic shows a module with 

more than one bus protocol connected 

to it, consider that module a gateway.  

This means if a module you want to 

look at PIDS or DTCs isn’t connected to 

a network that is pinned out in the DLC, 

your scanner is going to go through a 

gateway module to communicate with 

that particular module. In the case of 

some Chrysler CAN bus vehicles, the 

Totally Integrated Power Module (TIPM) 

under the hood is the exclusive commu-

nications link between the only network 

pinned in the DLC (Pins 6 and 14 called 

CAN C Diagnostic) and your scanner.  

On GM and Ford CAN bus vehicles, 

the DLC might contain other circuits for 

No communications? 

Multiple networks? Check the 

gateway module, the network 

translator.

Individual networks may or 

may not be wired to the DLC.

A DLC breakout box is a must 

have tool for bus troubleshooting.
© 2013 Tenneco
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other networks such as a single wire 

CAN. Late-model GM vehicles, which fall 

into its Global A architecture, might add 

an additional dual wire CAN bus called 

a chassis expansion bus. This bus is for 

modules such as electric power steering 

and intelligent stability control sensors. 

This bus will be pinned out in the DLC in 

pins 12 and 13 allowing some scan tools 

to communicate with that bus directly.  

The modules on that bus can still com-

municate to the modules on the main 

dual wire CAN bus (pins 6 and 14) via 

(you guessed it) a gateway module func-

tion of the ABS module.  

Diagnosing F.R.E.D.s
Your first order of business is knowing 

what networks are on the vehicle, which 

networks are involved in modules relat-

ed to your vehicle’s symptoms, which 

networks are pinned in the DLC and 

which network your scan tool is attempt-

ing to communicate with if it eventually 

says No Communications. Everything 

mentioned except for that last item is 

easy enough to determine by studying 

the vehicle communications schemat-

ics. That last item might not be hard to 

determine depending on the scan tool. 

Typically, older platforms of tools go 

to the network the scanner “thinks” that 

vehicle’s system should have (according 

to how you’ve built the vehicle when set-

ting up the tool) and sends a message 

out on that network essentially say-

ing, “Hey, I’m another node (engineer 

talk for module) on the bus and please 

send me some data.” You might have 

no idea which network(s) the scanner 

is trying to address. Some of the newer 

scan tools will show which network the 

tool is attempting to communicate on. If 

only one module is not communicating 

on a bus while others are OK, check for 

a blown fuse first followed by a lack of 

good power and ground to that module’s 

connector. You can’t communicate when 

you don’t have power or ground. 

Next look for an open circuit in the 

network between the proper DLC pin 

and that module or between the gate-

way module your scanner is attempting 

to communicate through and that non-

communicating module. Keep in mind 

your scan tool (unless it is a factory scan 

tool) simply might not be up to the task 

of communicating with certain body and 

chassis modules. If U codes are present 

in other modules, follow published diag-

nostics. As a general rule, the modules 

with U codes that point to failure to com-

municate in general (U1000 on J1850 

networks for example) are the last to 

suspect as being the culprit.  

This is especially true for a module 

specific U code. Let’s say you do a DTC 

scan of a CAN bus equipped vehicle 

and find DTC U2111 (Electronic Steering 

Control Module Not Communicating) in 

several chassis related modules. Don’t 

suspect those modules. Suspect the 

module they are unable to communicate 

with by the definition of that code. CAN 

networks have an abundance of very 

definitive DTCs when the bus has volt-

age level problems such as intermittent 

shorts to power or ground, open circuits 

and accumulated errors in communica-

tions that can temporarily cause a mod-

ule to pull itself offline. 

Another important thing to remember 

when interpreting U codes on CAN bus 

vehicles are non-consequential history 

codes that set. Sometimes when there 

has been a service procedure where a 

module has been without power codes 

will set in history. They mean nothing 

if not accompanied by a real complaint 

with the vehicle. Simply record the DTCs 

for possible referral in the future then 

clear them. Some scan tools might cause 

U codes to set in select modules when 

they are unplugged from the DLC while 

still in a linked-up communication condi-

tion. This isn’t a condemnation of the car 

or the tool, just a reaction to two parties 

not wishing to part ways yet. Avoid this 

anomaly by simply backing out of the 

communications screens with your tool 

prior to disconnecting.   

Total bus failures like shorts to power 

or ground by a network circuit or module 

on the network can occur on a CAN HS 

network. This can prevent the vehicle 

from starting, (immobilizer) cause the 

entire PRNDL to light up all at once or 

induce multiple IPC telltale lights to illu-

minate. A short to power might be 12 

volts measured at DLC pin 6 or 14, but 

don’t assume a short to ground is 0 volt 

or 0.1 ohms between ground and the net-

work pin. I’ve seen 50 ohms of resistance 

between ground and a network circuit 

due to a faulty aftermarket accessory 

wired into one of the bus wires caus-

ing communications failures with some 

modules while others still would com-

municate. My scope showed a perfect 

pattern on that vehicle too but a quick 

measurement between ground and both 

network circuits revealed several thou-

sand ohms of resistance on one of the 

two wires but only 50 ohms between the 

bus and ground on the other wire.  

Avoid damage to the DLC 

by using a breakout box to 

access the bus pins.

You can accidentally set the stage for a U code by coding a new 

module with incorrect information.
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Terminating the Bus
Some networks including CAN buses 

require termination resistances at each 

end of the bus. If the bus is a vehicle-

wide bus such as a GM or Ford HS dual 

wire CAN bus, there will be a pair of 

120 ohm resistors either in two modules 

or a single resistor in one module and 

the other resistor wired in the network 

harness somewhere. If the vehicle uses 

one resistor in the harness as opposed to 

locating them internal to two modules, 

the resistor might be a simple stick lead 

resistor soldered into the harness and 

taped up with electrical tape or it may 

be in a small plastic housing.  

I have seen cases with GM where 

the terminating resistor was in a black 

plastic housing about the size of a small 

relay and located under the vehicle near 

the fuel tank. The reasoning for this loca-

tion was for the resistor to be near the 

end of the line of the HS CAN bus where 

the fuel pump control module is located. 

This has led to corrosion in the field 

which means resistance build-up. The 

resistors are there for noise immunity 

(EMI) so if the total resistance isn’t right 

– reliable bus communications suffer and 

phantom U codes and strange symptoms 

can be the result. 

Because these two terminating resis-

tors are 120 ohms each and they are 

wired into parallel, the total resistance 

should be 60 ohms ± 5 percent. Because 

you are using your ohm meter, make sure 

the vehicle and the bus are asleep mean-

ing no current draw and no bus activity. 

Measuring this terminating resistance is 

simple; apply your ohm meter between 

pins 6 and 14 and look for 60 ohms. If 

you see 120 ohms, there is a module 

unplugged or another type of open cir-

cuit in the network.  If you see some other 

resistance much higher than 120 ohms, 

you have a complete open on the bus. 

If you are using a DLC break out box 

(they are invaluable), check to see if a 

DLC pin has backed out as this has 

happened before. If you see something 

between 60 and 120 ohms, look for cor-

rosion in places such as at that undercar 

resistor location (if used) or even a con-

nector in the network being dripped on 

courtesy HVAC condensation.  

On the subject of bus terminators, 

a note specific to Chryslers with CAN 

bus networks involving the use of 

that Diagnostic CAN C network as the 

exclusive bus for scan tool communica-

tions must be pointed out. These vehi-

cles use a single 60 ohm resistor in the 

gateway module (usually the TIPM) as 

opposed to two 120 ohms resistances in 

two separate locations wired in parallel. 

The resistance measured at the DLC is 

the same: 60 ohms. To get to the termi-

nating resistors total resistance on the 

regular Chrysler CAN C bus, you must 

back probe both CAN C bus circuits at 

a module or in the harness somewhere 

as there are no pins for this bus actually 

in the DLC. 
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C
ustomers who own a 2009 to 

2011 Ford Escape or Mercury 

Mariner using the 6F35 front 

wheel drive transmission 

(Figure 1) might complain 

about a hoot type noise on light accel-

eration just before the 1-2 up-shift. As 

in other features in the POWERTRAIN 

PRO section online this month, this 

is yet another problem that is not a 

problem.

Ford/Mercury considers this to be a 

normal characteristic of the transmis-

sion (Ford TSB 11-7-23), making this 

the first transmission ever document-

ed that gave a hoot! However, should 

the customer insist on hooting himself 

saying, “It wasn’t there before,” you 

can hazard a partial repair, as there 

is an updated chain snubber (Figure 

2) part number BL8Z-7J387-C that 

will reduce the noise. This repair will 

require transmission removal and 

dismantling, so it’s a big job just to 

reduce a noise complaint.

It might go a long way to replace 

this snubber when doing a major 

overhaul. The driver will notice a 

quieter ride, giving the perception 

of having a better transmission than 

what they had previously. 

Focusing on a Fusion
The same vehicles including the Ford 

Fusion also might experience a harsh 

2-3 up-shift and a flare 3-4 when cold. 

This complaint has a reprogramming 

fix per Ford TSB 10-21-9. If the 1-2 

shift is harsh and 2-3 shift is hard 

for the first couple shifts of the day 

along with an intermittent harsh first 

engagement (reverse especially) and 

there are no codes, this too can be 

remedied by reprogramming (TSB 

11-12-8). Some of these vehicles also 

EVEN THOUGH A NOISE ON THESE MODELS IS ‘NORMAL,’ THAT DOESN’T MEAN YOUR 
CUSTOMER IS GOING TO ACCEPT THAT ANSWER.

BY WAYNE COLONNA | POWERTRAIN PRO PUBLISHER

Figure 1

Figure 2
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will develop harsh shifts followed by a 

default into fifth gear with code P0720 

and/or P0722 set for OSS issues. 

If the fluid is not burnt, the internal 

lead frame (Figure 3) or OSS (Figure 

4) will need to be replaced. This lead 

frame has a Julian date on it with the 

first two digits indicating the year 

while the second three digits indicate 

the day of the year. Lead frames not 

to be used are 09184, 09185, 09186, 

09229, 09230, 09234, 09235, 09236 and 

09237. If the lead frame used has one 

of these numbers, it will need to be 

replaced with part No. 9L8Z-7G276-A. 

If it does not have these numbers, the 

OSS sensor will need to be replaced 

with part No. 9L8Z-7H103-A. 

Another issue with these vehicles 

including the Milan fixable via repro-

gramming occurs after the customer 

used the Grade Assist option. While 

in Drive, there is a transmission con-

trol switch (location model depen-

dant) that activates grade assist and 

cancels overdrive. This operation pro-

vides additional engine breaking and 

extends lower gears operation for both 

uphill climbs and downhill grades.

There is apparently a problem using 

this option causing these DTC’s to 

set: P072F, P073A, P073B OR P07A8, 

P07A9, P07AA, P0731 and P0732. 

Performing the reprogramming pro-

cedure per Ford’s TSB 10-12-12 will 

remedy the complaint. 
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W
e all had to start some-

where. No one was born a 

drivability expert, though 

some are gifted with a 

natural talent for reason-

ing through even the most difficult of 

diagnostic challenges. I, for one, was 

not so gifted and had to work at devel-

oping my diagnostic techniques.

Don’t be Afraid
In days gone by, carburetors dumped a 

poorly atomized air/fuel mix into a com-

mon chamber in the intake. From there, 

the hungry cylinders drew in the mix-

ture through the intake valve (each cyl-

inder had only one) into the combustion 

chamber. A mechanical switch called 

“points” was used to interrupt the flow 

of current to the single ignition coil, and 

from there the secondary voltage was 

routed to each cylinder by a distribu-

tor rotor that was mechanically driven. 

The spark ignited the compressed mix-

ture, and it exited through the exhaust 

valve. A single camshaft opened and 

closed all of the valves. Not a lot to it, 

but these early designs had one unique 

and common factor: They didn’t need a 

computer to run.

But they weren’t that good at utilizing 

the energy released during combustion 

either. Today’s engines are much more 

efficient, producing more power on less 

fuel than ever before. Computer con-

trolled systems allow precise control of 

factors that impact efficiency. And often 

it’s the word “computer” that scares 

techs away from drivability issues.

Don’t be one of them. No matter how 

involved or complicated the technology 

might seem to be, it’s still an internal 

combustion engine (ICE) that needs 

compression, ignition and fuel in just 

the right amounts and at just the right 

time to perform properly. Sure, there 

might be more complex ways of con-
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trolling it all, but with a little thought, 

a good service information (SI) source, 

and a bit of continuing education, you 

can learn to adapt with the change.

A Foundation To 
Build On
Before you can tackle 

a drivability problem, 

you first must have 

a solid core under-

standing of how an 

engine works. A 

computer is at the 

heart of the engine 

management sys-

tem. If the computer 

controls only engine 

related functions, it’s called 

an Engine Control Module (ECM); 

if it also controls transmission functions 

it’s called a Powertrain Control Module 

(PCM). You might see these terms inter-

changed, especially in generic uses like 

this story you’re reading. 

The computer is not as smart as you 

might think it is. It has to be told what 

we want it to do and what is going on 

around it. These are the input sensors. 

Once it has the information, it can act 

only within the confines of its program-

ming. If an input is confusing to the 

computer, the computer won’t know 

what to do and might even start shut-

ting things down in a panic. 

The computer is so paranoid that it 

even monitors the outputs it commands 

to see if they did what they were told 

to do. Should the computer “see” some-

thing it doesn’t like, it can’t fix it itself. 

Instead, it turns on the Malfunction 

Indicator Lamp (MIL) so you can fix it. 

Most cars on the road are fuel-inject-

ed. In these systems, the computer 

opens and closes the injectors for a 

precisely calculated amount of time in 

order to deliver the exact quantity of 

fuel needed for the air drawn into the 

engine. Did you know that there 

are two ways that calculation 

can be made? Diagnosing 

drivability complaints 

are approached dif-

ferently depending 

on whether it is a 

speed density sys-

tem or mass airflow 

one, and this kind of 

knowledge is exactly 

the kind you need to 

be successful in your 

diagnostic endeavors. 

What about the ignition 

system? They all still use a spark 

plug, but can you identify what type 

of ignition system you’re dealing with 

without looking it up? Do you under-

stand how it functions? More founda-

tional knowledge you need to know.

Think of it this way. Remember that 

game where you had two seemingly 

identical pictures in front of you? The 

object of the game is to find what is 

different in the second picture from the 

first, and the more you knew about that 

first picture the easier it was to find the 

differences, right?

Same thing. The more you under-

stand how these systems work and 

interact, the easier it is to see when one 

isn’t acting the way it should. 

An Example Of The Process
In addition to a solid knowledge base of 

the engine and its operating systems, 

you need a solid process to keep you 

on track during your troubleshooting. 

Whether you’re dealing with a Check 

Engine light that is on or just a symptom 

with no codes, using the same basic pro-

cess and making it a habit will keep you 

focused on the task at hand — finding 

the root cause of the problem.

Follow along with me as we tackle an 

older Chrysler with a simple “MIL is on” 

customer complaint. The same process 

applies to any diagnostic issue you will 

face. As you’re reading the rest of this 

story, consider what steps you would 

have taken and why. And if you read 

something about a system or function 

that you don’t understand, take the time 

to look it up for yourself in your SI sys-

tem and seek the training you obviously 

need to improve your diagnostic skills. 

Verifying the complaint on the 

Chrysler is the easy part. The MIL is 

obviously on and stays on long after 

the bulb check function has been com-

pleted. Connecting with a generic scan 

tool retrieves a code P0401 that, accord-

ing to the SI, stands for “EGR (Exhaust 

Gas Recirculation) system failure”. That 

definition is not quite enough, though, 

to begin our troubleshooting. 

Remember, we are after the root 

cause of the failure and before I can 

find out what it is, I need to know why 

the ECM is logging the code. I do that 

by reading up on the code’s enabling 

conditions and setting requirements 

(more typically referred to in the SI as 

“criteria”). There are two advantages to 

taking the time to study this informa-

tion. First, it will help me gain a more 

thorough understanding of how the sys-

tem works and why the ECM turned the 

MIL on and second, it will help me test 

in a way that mimics the ECM tests so 

I can be sure the MIL will stay off once 

the repair is made.

In the case of the Chrysler, the ECM 

will test the function of the EGR system 

when the engine temperature is above 

180°F and the outside air temperature is 

above 40°F. In addition, the engine must 

be in closed loop (fuel control) and under 

a steady load with the throttle open. If 

the conditions are met, the ECM will 

momentarily close the EGR valve and 

look for a change of state in the oxygen 

sensor signal. If it sees no change or too 

much change, it will assume there is a 

problem and record the failed test.

Do you understand what EGR is and 

the basics of how these systems work? 

After reading this description, how 

would you proceed with your diagnosis?

Read more 
on a virtual assistant 
to help you in your
diagnostic work. 
MotorAge.com/

assistant

(Left) This third line is also attached to the EGR valve, and feeds exhaust 
backpressure to the transducer. (Right) One way to tell if an EGR valve is open 
when it shouldn’t be on some applications is to monitor the temperature of the feed 
tube during a cold engine start. If it heats quickly, odds are good that hot exhaust 
gasses are passing through it.
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The Picture Gets Some Detail
Not every OEM monitors their systems 

in the same way. By reading up on 

how Chrysler monitors this particular 

variant, I know now that the problem 

is related to the amount of EGR flow 

when the EGR system is supposed to 

be on; that is, during a steady state 

cruise. That could mean a failure of the 

EGR valve or a restriction to flow some-

where in the plumbing. Time to take a 

closer look at the hard parts that make 

up the system.

The 2.5-liter V6 in this Sebring uses 

a vacuum-operated EGR valve that 

attaches to the cylinder head on the 

front bank. An internal passage feeds 

exhaust gasses to the valve, so exces-

sive carbon build-up here might be a 

potential cause. The vacuum source 

has to be controlled some how to pre-

vent the EGR valve from staying open 

all the time, so a closer look upstream 

uncovers a weird looking device that 

has three lines and two electrical wires 

attached to it.

This is the vacuum transducer. One 

line is the vacuum source from the 

engine’s intake manifold and is con-

nected to an electrical solenoid that 

opens and closes the vacuum path to 

the EGR valve’s vacuum port. The sole-

noid must be turned OFF to open that 

path. A third vacuum line, though, runs 

from the base of the transducer to the 

base of the EGR valve. What does that 

do, and can that be a potential cause 

of the failure? Time to do a bit more 

reading. 

Sometimes you won’t have a full 

description of all the nuances of the 

system you are working on. Diagnostic 

flow charts can help fill in the gaps if 

you take the time to read them from 

that perspective. Reading over the 

troubleshooting steps for the Sebring 

added a bit more clarity as to how 

everything works. The third line is 

exhaust backpressure, feeding from 

the valve to the transducer. It operates 

a bleed valve internal to the transducer, 

and when there is no backpressure the 

bleed valve is open.

In order for EGR to flow when it 

should, then, there must be suffi-

cient backpressure to the transducer 

to close the bleed valve and the ECM 

must turn the solenoid off. Vacuum 

is then free to move to the EGR valve 

itself, where it raises the stem off of its 

seat, allowing the burned remains to 

flow through a connecting pipe to the 

intake manifold at a point just past the 

throttle body assembly. Partial back-

pressure will limit the vacuum that 

reaches the valve and reduce the EGR 

feed to the intake. 

This more complete understanding, 

however, only adds to the list of pos-

sible causes, doesn’t it? The code can’t 

tell if it’s a matter of too much or too 

little flow, only that the flow of EGR 

is not what it should be. Our list of 

potential suspects includes damaged 

vacuum lines, a failed transducer, a 

failed EGR valve, and clogged pas-

sages at the very least.

Another important step that often 

is overlooked is a search for Technical 

Service Bulletins (TSBs) that might 

apply to the problem. There is a bulle-

tin related to the EGR system for this 

car, but it has to do with an EGR valve 

that sticks partially open. This causes 

intermittent misfires, a rough idle, even 

a hard start condition; depending on 

how much the valve is open. 

There are additional online resources 

available that I routinely check as well. 

Sources like iATN and Identifix often 

can help point you in a diagnostic 

direction. Just don’t fall prey to that 

easy practice of using these resources 

to find that “silver bullet” you need to 

fix the car. Always test to verify that 

the problems outlined and identified in 

these resources is the same as the one 

you’re facing before you blindly apply 

the repair.

What Is Most Likely? 
Diagnosing a drivability issue involves 

the whole car, and not just the sys-

tem that logged the code. Now that 

we understand the system and what 

caused the code to set, it’s time to do 

a little visual check of the car itself. 

It doesn’t take long to see that there 

are several oil leaks and the lines 

attached to the transducer and EGR 

valve are in rough shape. The car also 

EGR passages typically clog right 
where the hot exhaust gasses meet 
the cooler intake air. A borescope can 
be used to see if there are deposits 
that need to be removed.

While there isn’t excessive blockage 
of the port, there is plenty of build up 
in the intake itself. What would you 
recommend?

These deposits weren’t the cause of 
this particular failure, but now would 
be a good time to clean it out to pre-
vent another P0401 from happening in 
the foreseeable future.

The EGR valve is visible and half-coated 
with oil, as are the vacuum lines. Would 
a bad vacuum line cause this P0401?

The new valve came with a new 
transducer. Had we just “thrown 
parts” at this car, would we be sure 
that would actually fix the problem? 
Test, don’t guess.
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has some miles on it, so the possibil-

ity of a clogged EGR passage is going 

to move closer to the top of the prob-

able list. There has been a lot of work, 

unrelated, done to the car over the 

past several months so odds are the 

car had a rough life before its present 

owner took over.

Based on what we know so far, 

wouldn’t it be a logical first step to see 

if the EGR valve works? How would 

you do that and how would you know? 

The valve is visible from under the 

hood, but not visible enough to see the 

pintle move with all the oil that is on it. 

Remember the TSB we found? It said 

that an EGR valve that was open at idle 

would cause the idle to be rough, maybe 

even stall the engine. That makes 

sense, doesn’t it? The already burned 

gasses aren’t going to burn again and 

the air charge at idle isn’t that much so 

adding this dirty gas is going to make it 

harder for the engine to run.

Let’s hook up a hand vacuum pump to 

the EGR’s vacuum port with the engine 

idling and at normal operating temper-

ature. Applying vacuum, I immediately 

noticed two things: one, the idle didn’t 

change and two, the vacuum wouldn’t 

hold. What does this test result tell you?

The lack of idle change could mean 

that the valve wasn’t opening or that 

the passage leading from the valve to 

the intake manifold was clogged. The 

immediate vacuum loss, however, was 

the final piece of the puzzle. Inside the 

valve is a diaphragm that attaches to 

the valve’s pintle. Vacuum applied 

above this diaphragm creates a pres-

sure differential that causes the dia-

phragm to deflect towards the vacuum 

source, raising the pintle off of its seat. 

The immediate loss of vacuum is a 

pretty good sign that the diaphragm is 

damaged and not sealing, allowing the 

vacuum applied to bleed off to outside 

air. It’s all we need to pull the trigger 

on the EGR valve as the cause of this 

P0401 code.

Time To Fix It
Not the car, you. If you found this too 

easy a problem to solve then you’re not 

the guy I want to talk to. If you read 

this story, and found yourself asking, 

“What is he talking about?” anywhere 

along the line, I want to encourage you 

to pursue those answers. Spend time 

reading the “Theory and Operation” 

sections of your SI system, attend that 

next training session in your area, 

join us for our free web-based train-

ing, take advantage of the more than 

100 videos we alone have produced 

and shared online in the AutoPro 

Workshop. The knowledge you need 

to move from general service to driv-

ability specialist is out there. It’s just 

waiting for you to take it. 
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W
hat we do in this business 

is keep America rolling by 

maintaining transporta-

tion resources, and our job 

is to repair or to prevent 

concerns. Without automobile techni-

cians, everything that travels on the 

world’s highways eventually would 

grind or rattle to a halt. Vehicles pro-

vide so much that we take for granted, 

including personal freedom. Imagine 

yourself without an operable set of 

wheels to get my point. 

When it comes to maintaining those 

rides, a wise vehicle owner will rec-

ognize the axiom that a dime’s worth 

of prevention is worth a hundred dol-

lars worth of cure, and nowhere is 

that more pertinent than in the water 

jackets and heat exchangers of a car’s 

powerplant. While most customers 

think regularly about their oil, coolant 

condition typically is forgotten until 

the temperature gauge swings too far 

to the high side or rusty stuff begins 

to paint underhood parts and find its 

way to the pavement.

The challenge of educating custom-

ers is more demanding every year. 

Many owners are fairly savvy, but there 

are others I’ve encountered who don’t 

even know what model year their vehi-

cle is, let alone whether it has a four 

cylinder or a V6. They usually can tell 

me it’s a Chevy, a Nissan or a Dodge, 

and that it’s a pickup or a sedan, but 

very little beyond that.  

The point is that if these folks don’t 

know their vehicle any better than 

what I’ve just described, they aren’t 

likely to understand the importance 

of cooling system maintenance until 

they’ve experienced steamy side-of-

the-road trouble that leads to a large 

repair bill. Some of them simply wait 

until their car is exhibiting symptoms 

before having anything done, and that 

leads to disaster.

The cooling system on my 2007 F150 

calls for a 17.6-quart mix of the gold 

stuff and distilled water to be replaced 

at 100,000 miles. With the coolant flush 

machine my department owns, it was 

quite easy to shove new coolant in, 

displacing the old. That works if the 

system is clean, but without adding a 

flushing chemical, the machine doesn’t 

do a good job on a system that’s cloud-

ed with rust. On those, I shove a lot of 

water through before displacing that 

with coolant mix. On my own truck, 

replacing the coolant at 100,000 miles 

almost seemed wasteful, because the 

coolant I shoved out looked just as good 

as the coolant I was shoving in, but I 

did it anyway.  

The clock had reached the change 

point and the coolant was original, so 

in obedience to Ford, I replaced it even 

though it looked fine. It keeps the cool-
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ing system healthy. And it bears men-

tion that a good machine is the right 

way to handle coolant exchanges, 

because the waste stuff should never 

be spilled on the ground. We keep our 

waste coolant in a big bumblebee tank 

a company pumps out when it’s full.

Breaking Down
So why do some engines have nasty, 

rusty coolant at the prescribed cool-

ant change interval and others look 

pristine? It’s pretty simple, actually. 

Coolant gets tired and breaks down 

over time, but there are other factors, 

and at least one of them is plain old 

atmospheric oxygen. A good, tight cool-

ing system can’t ingest oxygen mole-

cules every time the coolant expands 

and contracts and typically will be 

cleaner than a system with a bad pres-

sure cap or some other atmospheric 

breach. If the cap has a dangling valve 

or bad rubber, I always replace it.

Then there’s the electrolysis bomb, 

which comes from poor grounding, 

out-of-balance PH in the system, etc. 

You can detect electrolysis by measur-

ing the voltage in the cooling system 

with a simple voltmeter. A few mil-

livolts isn’t a big deal, but when the 

numbers climb to more than a volt or 

two, things can get pretty dicey in 

there, and some vehicles seem more 

prone to it than others. Interestingly, 

there are radiator caps available with 

anodes like the ones used to protect 

aluminum boats against sea water 

electrolysis. The principle is that the 

anode sacrifices itself to protect the 

innards of the cooling system and 

prevents the engine’s cooling jacket 

innards from melting away.

Coolant types abound, and because 

there are many articles talking about 

the different types, the only thing I’m 

going to say here is that some of them 

tend to break down sooner than oth-

ers, and that when mixing water and 

coolant for top-off or replacement, the 

conscientious tech will use distilled 

water rather than tap water. In some 

cases, coolant mixed with tap water 

will become cloudy and contaminated 

sitting right there in the jug on your 

garage shelf. That being said, almost 

nobody I’ve ever personally known 

about uses anything except tap water.

If a system is awash with big rust 

flakes, the water pump seal is subject 

to be shredded, so be careful to notice 

any staining if you can get a flashlight 

beam and an eyeball on the weep hole. 

The Front End Accessory Drive (belt 

and pulley system) is part of the cooling 

system too, so whenever you remove 

Sometimes a simple peek 

under the radiator cap will be 

grounds for a flush job.

This is about as bad as it 

gets. This Toyota Camry 

drove up to the service bay 

having burst this particular 

hose only a few hundred 

yards up the road. The 

person driving the car 

decided on the fly to wheel 

in when the hose popped 

and steam erupted from the 

edges of the hood.

Telltale problems include a 

wet and rusty area, a stain on 

a spark plug wire, a swollen 

hose threatening to burst and 

a rotten coolant elbow, which 

usually leaks famously.
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the belt for any reason, feel the pump 

if you can (some pumps may be out of 

reach at this point since they’re inside 

the timing cover and driven by the 

timing belt or chain) for loose or noisy 

bearings, not only on the water pump, 

but on the tensioner and idler pulleys.

Under the Hood
I’ve known of frozen and destroyed 

engine blocks on diesel tractors, and 

when the coolant melted and drained 

out the cracks, it was pretty and green. 

It’s best to use a refractometer when 

checking the coolant; they don’t lie, 

and they don’t cost that much if you 

know where to buy them. Tooltopia.

com is a good source.

Visuals are a big deal when it comes 

to cooling systems. The first visual 

would be a look at the gauge when the 

engine is as warm as it’s going to get, 

that is, unless overheating is the issue. 

If it is, look around the engine compart-

ment for rust or coolant stains, which 

can red-flag a leak. A cold running 

engine is not a healthy one, and that 

should be addressed quickly. Poor cabin 

heat can either mean the engine is low 

on coolant (and it won’t always overheat 

in that case) or it can mean the engine 

is indeed running too cold, 

which will usually toss a 

P0125 or a P0128 – the 

PCM likes for the engine 

to run in a particular tem-

perature window.  

A cold running engine is 

practically without excep-

tion a thermostat issue, 

and on most cars thermo-

stats are easy to replace. 

In many cases (certainly 

not all), you can replace 

the thermostat without 

draining the cooling sys-

tem if it’s near the top of 

the engine, but keep cool-

ant off the belts to avert 

the squeal. In other cases 

the thermostat may be 

feeding the lower radiator 

hose, so do your home-

work before you yank the 

wrong housing. 

Some of those gaskets 

are hard to come by on short notice and 

they just about always rip when the 

housing is removed. Also realize that 

if you replace the thermostat and the 

engine still wants to run cold (and I’ve 

been there), you might have to get two 

or three thermostats to get one that will 

work as designed. It would seem that 

the spring on some thermostats gets 

weak over time, because most of them 

look just fine when removed, even if 

the thermostat is the problem.

Service and Testing
Thermostats can be heated in a can of 

clear water with a temperature probe 

measuring the opening point, and while 

a stuck thermostat can be pegged that 

way, that method isn’t always accurate 

on a thermostat that causes an engine 

to run too cold. I saw a Jeep Cherokee 

that was running about 120°, removed 

the thermostat, heated it in a pan and 

got the water to 200° before it opened. 

I put a new thermostat in that one and 

the coolant temp rose about 80°. I have 

no idea why it passed the coffee can 

test but failed in service. Thermostats 

are cheap anyway.

On a similar note, I was finishing up 

a routine vehicle inspection on a Ford 

Crown Victoria a few weeks ago and 

had the EASE Diagnostics Wireless 

Vehicle Interface connected to get 

some numbers on what the temp was 

(it looked to be running a bit cold on 

the gauge), and I saw a disappointing 

160°F. Shutting the engine off, it took 

me about five minutes to throw a ther-

mostat in that one (I had one in stock 

for a Victoria), and started the engine 

again. This time the big yellow num-

bers on my computer screen climbed 

from 160° to a comfy 210°. Problem 

solved in record time, but you couldn’t 

look at the thermostat and tell there 

was anything wrong with it.

Next, a glance at the coolant bottle 

(whether it’s a surge tank or a pressure 

capsule) is in order to see if the cool-

ant is on the full mark. Then squeeze 

of the top radiator hose is in order to 

see if there is pressure on the cooling 

system and remove the cap. I kind of 

like looking directly into the radiator, 

but on cooling systems that have a 

pressure bottle only, peering into that 

chamber is all you’ve got. If that plas-

tic reservoir is heavily stained on the 

inside and you can’t see the level, I 

flush the cooling system and replace 

it (usually about $50).

Hoses seem to last longer these 

days than they ever did in the 1970s, 

but if oil has been leaking on a rub-

ber hose for very long, it already has 

been compromised and shouldn’t be 

ignored. Sometimes a hose will have 

rotted from the inside out right near 

a metal connection point, but you can 

This is the an-

ode-equipped 

cap that sac-

rifi ces itself to 

save the engine. 

The one on the 

left has pretty 

much done that.

Sometimes the thermostat 

comes apart like this one 

did, but usually the spring 

loses some of its tension and 

starts opening at a lower 

temperature.

This tester is very cheap to build. You can 

connect it in place of a temperature sensor 

and dial in a reading that will cause the 

PCM to energize the cooling fan. Be aware, 

however, that some systems won’t operate 

the fan unless the engine is running.
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feel that while pinching the hose if you 

have knowing fingers. When replacing 

a hose, its good practice to clean the 

calcium crud off the neck where the 

hose will be clamped, else that bumpy 

stuff might cause a leak. 

Then there are those plastic tees 

and elbows that either connect heater 

hoses or bend from the intake down 

into the water pump or timing cover, 

and those can fail without warning. 

They don’t cost much, and they should 

always be replaced if either connect-

ing part is serviced. Plastic/aluminum 

radiators should be replaced at about 

150,000 miles for the same reason.  

There also are the funky spring 

clamps on radiator and heater hoses. I 

like the way they keep things looking 

factory, but if one is in a tough place to 

access, or really old, I’ll usually replace 

them with regular worm type clamps. 

I’ve seen metal fatigue cause spring 

clamps to break without warning but 

with obvious consequences. 

The Fill
One of the most consistent lessons 

I have to hammer home to my new 

students is that filling a cooling sys-

tem isn’t like pouring 

water in a bottle or a 

bucket. If there are 

bleeders, you should 

do research to find out 

where they are, and 

manufacturer filling 

instructions should be 

followed to the letter 

using the right kind of 

coolant.  I tend to fire 

up a scan tool or my 

wireless interface so 

as to watch the cool-

ant numbers in real 

time during the warm-

up, and you can tell 

when the thermostat opens because 

the coolant temperature will take a 

shallow dive when it finally happens. 

Proper follow-up during a fill takes 20 

to 30 minutes.

I like to hear the electric fan kick off 

and on four times if it has one (some 

cars don’t energize it until nearly 230°, 

so do your homework on that, too). 

Turn on the heater and keep watch 

for warm air there, but make sure you 

don’t choose a setting that brings the 

A/C online or the condenser fan will run 

all the time and mask potential prob-

lems. The fan should cut on and off; if 

it stays engaged and doesn’t shut off 

and the engine temperature continues 

to rise, there are problems. If the heater 

was working before but it’s not now, 

the system either is airbound or the 

water pump isn’t working right, par-

ticularly if the heater hoses are cooler 

than they should be.

Getting all of the air out of some sys-

tems can be a challenge. I have an Air 

Lift® vacuum filler tool for those more 

stubborn cooling systems and another 

homemade tool I use on systems with 

a radiator cap and surge bottle that 

works very well. It’s a cap with the 

spring and lower seal removed. It seals 

around the top of the radiator neck but 

allows coolant to come and go from the 

surge bottle unchecked.  

With the radiator as full as I can get 

it and the surge bottle tanked up to the 

Full mark, I fire up the engine, and my 

modified cap allows the cooling system 

to shove any air it’s burping into the 

plastic surge tank and then drink any 

coolant it needs from there as well. You 

have to keep coolant in the tank all the 

time and make sure the thermostat is 

wide open before you remove the cap 

to verify the radiator coolant level, and 

install a new cap.  

There are three obvious benefits to 

this method. First, the tool is practi-

cally free. Second, the system isn’t 

puking coolant all over the floor while 

you’re finishing the fill process with the 

engine running. Third, there’s a safety 

benefit in that there is no pressure on 

the system when you finally decide to 

remove the modified cap and replace it 

with the new one. 

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

This is a graphic explaining my home-made 

coolant burp tool. It’s cheap, easy to make 

and safe to use, but only suitable for vehicles 

with a cap on the radiator and a light duty 

surge tank like this.

Comparing the ECT reading to the IAT reading after an overnight 

cold soak is a good way to fi nd an out-of-range sensor. The one that 

matches ambient temperature is the one that’s telling the truth.

Every so often one like this will 

come from the parts store, and 

I always reject it and send it 

back for a replacement. Some 

thermostat factory reps say 

caps with this dangly valve are 

designed this way to relieve 

system pressure, but if that’s 

the case I have two questions. 

First, why doesn’t every cap 

with the same part number 

have a dangly valve? Second, 

why have I never seen a dangly 

valve on an OEM cap?
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Ô DRIVABILITY
TECHNOLOGY

E
very once in awhile, a diag-

nostic technique that is well 

established in other sectors 

of industry will take hold in 

the automotive world. Case in 

point: The digital storage oscillo-

scope (DSO) had been around for 

many years before being pressed 

into service as an automotive diag-

nostic tool. 

And what a difference it made. 

While a digital multimeter (DMM) 

could do basic measurement of an 

electrical signal, it could not touch 

the insight that a DSO provides. 

Now, many technicians use a DSO 

as their first line of defense when 

performing electrical diagnostics.

We might be on the cusp of a 

similar revolution in automotive 

temperature measurement. For 

years, technicians have been using 

contact probes and infrared (IR) 

thermometers to help them diag-

nose drivability and HVAC issues. 

Like the DMM, these tools provide 

basic information but don’t give a 

comprehensive view of the environ-

ment. What if we could see an entire 

temperature context, similar to the 

way that a DSO expands our under-

standing of an electrical signal?

The thermal imaging camera 

(TIC) can do exactly that.  TICs 

have been in use in industrial appli-

cations for many years, but were 

hampered initially by high cost and 

a steep learning curve for the oper-

ator. However, times have changed 

and there are now user-friendly 

units available for not much more 

than what you would spend on a 

scan tool. 

It is quite possible that your shop 

could put this technology to work, 

potentially lowering your diagnos-

tic times and increasing your tech-

nician productivity.

Applications
Many industries already are benefit-

ing from thermal imaging technology. 

An excellent example is industrial 

maintenance in 24/7 operations such 

as oil refineries and chemical plants. 

In the industrial world, downtime of 

any kind can be extremely expensive, 

so an emphasis is placed on predic-

tive maintenance. This means catch-

ing failures before they happen and 

scheduling repairs in such a way that 

production isn’t interrupted.

Thermal imaging is highly suited 

for industrial applications because 

it doesn’t require direct contact with 

the objects being inspected. More 

often than not, a machine either can’t 

be shut down or is difficult to reach. 

While the plant is in operation, tech-

nicians use thermal imaging cam-

eras to take pictures of the various 

THERMAL IMAGING TECHNOLOGY COULD ADD A NEW 
DIMENSION TO AUTOMOTIVE DIAGNOSTICS.

BY TONY MARTIN | CONTRIBUTING EDITOR

Ô UNDERCAR

Photo: Tony Martin
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machines and elec-

trical distribution 

hardware. These 

images then are 

analyzed carefully, 

looking for signs 

of an imminent 

failure. Typically, 

“hot  spots” are 

signs of trouble, such 

as a circuit breaker in 

an electrical panel that has 

developed some resistance and now 

is running at a higher temperature 

than normal. This would show up 

clearly in a thermal image, where the 

faulty breaker would be portrayed in a 

different (warmer) color from the sur-

rounding components.

Thermal imaging technology is 

making its way into the world of 

automotive safety systems. Higher-

end vehicles are coming equipped 

with night-vision capabilities that are 

based on thermal imaging technology. 

A supplemental display on the instru-

ment panel shows an infrared image 

of the driver’s view of the road ahead, 

making poorly illuminated pedestrians 

and animals more visible.

For the most part, the manufactur-

ers of thermal imaging cameras have 

focused their energy on heavy indus-

try and building maintenance appli-

cations. However, there are markets 

such as automotive diagnostics that 

are essentially untapped but have 

become more viable now that TICs are 

much less expensive.

How it Works
Infrared light is elec-

tromagnetic radia-

tion that is invisible 

to the naked eye, 

lying on the spec-

trum between vis-

ible light and radio 

waves. All objects emit 

infrared radiation, which 

is proportional to the tem-

perature on the object’s sur-

face. Infrared (IR) thermometers and 

TICs both use IR detectors to measure 

the infrared energy being emitted from 

an object.

An IR thermometer determines the 

average temperature of a small area 

and displays the results on a digital 

readout. In contrast, a TIC will capture 

an image and paint it with a palette, 

assigning colors to the various tem-

peratures it detects. The processed 

image is then shown on the instru-

ment’s display, giving the technician a 

view of the thermal context of the area 

being inspected. As you can imagine, 

the level of information provided by a 

TIC can make it much easier to identify 

trouble spots or anomalies.

An advantage that a TIC has over 

an IR thermometer is that the TIC is 

able to record whatever shows on the 

display on an internal memory card. 

These images then can be uploaded to 

a personal computer for use in reports, 

emails to customers, etc.

Another difference between a TIC 

and an IR thermometer is that many 

TICs have a lens with a manual focus 

adjustment. The performance of the 

pixels in the camera’s IR detector is 

highly dependent on correct focus, 

which directs the infrared energy on 

to the pixels. Higher-end TICs might 

have infinite focus imaging as an ease-

of-use feature. Regardless, the techni-

cian should be aware that the camera’s 

infrared detector is not invincible. To 

prevent permanent damage to your 

TIC, never point it at the sun or at arc 

welding processes.

Camera Features
Thermal imaging cameras start at 

around $1,000 and work their way 

up. The main difference between the 

least expensive units and ones that 

cost several thousand dollars is reso-

lution. Similar to the megapixel rating 

of a digital camera, a higher resolution 

produces better images at greater dis-

tances. Also, more expensive units typ-

ically have a higher thermal sensitivity, 

which is the ability to recognize small 

differences in temperature.

Advanced models may also have 

a built-in digital camera that can 

Read more 
using an infrared gun 

to tell when a thermostat
opens & the ECT 

sensor’s accuracy  
MotorAge.com/

temptroubleshoot

Thermal imaging cameras 

have been used extensively 

in building and industrial 

maintenance applications. 

Automotive diagnostics may 

be the next frontier for this 

technology.

Photo: General Instruments

EMISSIVITY AND

THERMAL IMAGING

The ability of an object to emit infrared 

energy is known as emissivity.  Emissivity 

of an object depends on its surface fin-

ish and the materials it is made from. 

Generally speaking, reflective metallic 

surfaces emit infrared poorly, where 

rough or oxidized metallic surfaces do 

much better. This has a direct impact on 

thermal imaging, because the tempera-

ture accuracy of the camera is depen-

dent on the object’s emissivity value. An 

object with a low emissivity value can 

fool the camera into estimating its tem-

perature much lower than it actually is.

Emissivity of a material is rated on 

a scale from 0 to 1. A surface that is 

painted flat black would have excel-

lent emissivity and is rated close to 1. 

Polished copper, on the other hand, is 

rated at 0.03, indicating that it has very 

low emissivity. Good thermal imaging 

cameras can be adjusted to compen-

sate for low emissivity, which increases 

the accuracy of its temperature mea-

surement on that object.

The emissivity issue needs to be kept in 

perspective. According to Lou Bellock, 

director of Product Management for 

General Tools & Instruments, “The 

best guide for considering emissivity 

is a user’s common sense. If a per-

son understands the concept that flat 

black, non-reflective surfaces are best 

for accuracy and that bright, reflective 

metallic surfaces are worst for accuracy; 

that’s probably 80 percent of the battle.”

In cases where greater accuracy is 

required, the technician can use either 

black tape to cover a small area of a 

low-emissivity object or paint a section 

with flat black paint.
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take regular pictures simultaneously 

with the thermal image. Having both 

images available for viewing can help 

immensely with identifying the specific 

objects in the thermal image.

The camera manufacturer most likely 

will supply reporting software with the 

TIC. This will make it easier to review 

the images that you’ve captured and 

prepare reports on your findings. In the 

automotive world, this could turn into 

an excellent supplement to your repair 

order and final billing to your customer. 

Imagine how professional this could 

look to your customers, especially if 

you are justifying extra diagnostic time.

You should be able to get a TIC that 

will do most of what you need it to do 

for less than $3,000. If you have more 

money to spend, there are numer-

ous other features available that can 

increase performance and add func-

tionality to your TIC. Shop carefully, 

however, because many of these high-

end options offer limited increases in 

overall performance for automotive 

applications.

Automotive Diagnostics
One of the decisions you must make 

when you first set up your TIC for 

automotive diagnostics is what palette 

will you use to illustrate your thermal 

images? A thermal imager typically will 

give the user a choice of a number of 

palettes, which are the range of colors 

used to represent the temperatures in 

the camera view.

Regarding the question on which 

palette is most effective for automo-

tive diagnostics, Lou Bellock of General 

Tools & Instruments states, “This is 

purely personal preference. Application 

independent, I prefer to see hot items 

light (white or red) and cold items dark 

(blue or purple). Therefore, my pref-

erence is Feather, which is basically 

simple rainbow colors.” This is an area 

where you will want to experiment to 

determine what works for you.  In some 

situations, you may even decide that a 

gray (monochrome) display is best.

The actual temperature of an object 

will most often be less important than 

how it compares to a known good 

component operating under similar 

conditions. For years, we have heard 

from oscilloscope users that you have 

to know what a good waveform looks 

like before you can identify a bad one. 

It is no different with thermal imaging; 

the more “camera time” you spend on 

vehicles that are operating correctly, 

the easier it will be for you to pinpoint 

malfunctions on a problem vehicle.

An example of where the comparison 

strategy might work is in the case of a 

noisy axle bearing. In some vehicles, it 

is a lot of work to replace an axle bear-

ing, and the bearings themselves can 

be expensive. It also can be a challenge 

to know for sure which side is causing 

the problem. In this situation, try taking 

the vehicle for a robust test drive, then 

use a TIC to compare the temperatures 

of the bearing housings. If one side is 

hotter than the other, you’ve likely 

found your bad bearing. And don’t for-

get to record your images for inclusion 

in your customer report.

You might be able to locate a misfir-

ing cylinder by checking temperatures 

across an exhaust manifold while the 

engine is running. On a diesel, start 

the engine cold and watch carefully for 

cooler sections of the manifold as the 

engine warms up. Catalytic converter 

operation also can be confirmed, pro-

vided you are able to view the catalyst 

housing itself and not the heat shield. If 

the housing is still shiny (not corroded), 

try spraying a 3-inch wide stripe of flat 

black high-temperature paint over the 

length of the converter to increase the 

temperature accuracy of the TIC.

HVAC diagnosis could get easier if 

the technician has a thermal imager at 

their disposal. Think about a restricted 

refrigerant line, and how much easier 

it would be to identify one if you could 

view the temperatures along the entire 

length of the line. This same dynamic 

A thermal imaging camera 

can be purchased for as little 

as $1,000. More expensive 

models will have better 

resolution and temperature 

accuracy, as well as features 

such as built-in digital 

cameras and voice annotation.

Thermal imaging cameras 

use memory cards such as 

these, which can be removed 

for uploading images to a 

personal computer.

TICs often have reporting 

software included in the kit. 

This can help organize your 

images and integrate them 

into reports.

Photos: (TOP) General Instruments; (MIDDLE, BOTTOM) Tony Martin

THERMAL IMAGING 

TIPS & TRICKS

There are some important rules of 

thumb to keep in mind when using a 

thermal imaging camera.  

1. Focus carefully. As mentioned ear-

lier, the IR detector in the camera will 

provide inaccurate information with an 

out-of-focus image.

2. Always try to take measurements 

at right angles (90o) to the object. This 

might be a tall order in certain situa-

tions, but at least make the attempt.

3. Get as close to the object as pos-

sible. This puts more pixels of the IR 

detector into service on the object you 

are viewing, which provides a better 

view of the temperature variations 

across the object.

4. Centering the object in the display also 

enhances thermal accuracy.
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would apply to a condenser, or any-

where else in the A/C system where a 

pressure drop is taking place.

Electrical resistance generates 

heat. Knowing this, how could a TIC 

be used to identify poor connections 

in electrical circuits? For many years, 

technicians have looked for unwanted 

resistance in live electrical circuits by 

measuring voltage drops. This still 

is the most reliable way to go about 

this, but what about looking for tem-

perature increases at the connections 

using a thermal imaging camera?

While this strategy won’t work with 

low-current circuits, it could work very 

well on heavier loads such as blower 

motors, seat heating elements, and rear 

window defrosters. This would include 

an inspection of the vehicle fuse boxes 

and power distribution center, where 

poor contacts in a relay could cause a 

temperature increase of the relay hous-

ing. Actual temperature would be far 

less important than just knowing that 

the specific connection is much warmer 

than the ones around it.

Carry On, Then!
For the most part, the book has yet 

to be written on the use of thermal 

imaging cameras for automotive diag-

nostics. Thermal imaging has great 

potential, not only for helping techs 

become better diagnosticians, but 

also for enhancing their professional 

image. There is much to be learned 

about how to utilize this technique, 

so this could be a great opportunity to 

do some pioneering.

If you happen to purchase a TIC 

and start using it for automotive 

diagnostics, consider sharing what 

you’ve learned via iATN or similar 

forums. Sharing of ideas can help us 

all get better at what we do and will 

also encourage further innovation. In 

the end, you and your customers will 

benefit as we all strive to improve the 

professional image of the automotive 

repair industry. 
Flat black high-temperature 

paint can be applied to 

components to improve 

temperature accuracy of a 

thermal imaging camera. TONY MARTIN 
CONTRIBUTING 
EDITOR
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Ô  SCOPE & SCAN DIAGNOSTIC TECHNIQUES YOU CAN USE TODAY

I
n this month’s column, we take a 

look at suspension dos and don’ts, 

offer tips on running stubborn moni-

tors and share a lesson learned by 

one of our TST members.

Uncooperative Monitors
As a professional, you understand that 

the last step in any repair is to verify 

the success of that repair. Diagnosing 

and repairing a Check Engine Light 

complaint also might involve rerunning 

all the system monitors to make sure 

a secondary problem, temporarily cov-

ered up by the first, isn’t hiding in the 

wings waiting to bite you on your back-

side. You dutifully follow the OEM pro-

cedures for running a total drive cycle, 

but when you return to the shop, you 

find that some of the computer monitors 

have not completed their testing. Here 

are a few things to check to help you get 

those stubborn monitors to complete.

First, are any new Diagnostic Trouble 

Codes (DTCs) stored or pending Freeze 

Frame? If so, they might be suspending 

testing on other systems. That is what 

you wanted to find out, right? Repair as 

needed and perform another complete 

drive cycle.

Second, are all the conditions needed 

to run the incomplete monitors met? 

That includes commonly overlooked 

things like the amount of fuel in the 

tank, battery/system voltage levels, the 

ambient air temperature and engine 

operating temperature. On some mod-

els, you might need to ensure that the 

crankshaft relearn has been success-

fully completed and that the required 

cold soak time has been met. All of the 

information telling you what conditions 

are needed can be found in your service 

information system. 

When beginning your generic drive 

cycle test drive, make sure that the 

engine has not been started for eight 

hours, followed by an engine that is 

warmed up to normal operating temper-

ature before driving. Get in at least 10 

continuous minutes of highway speed 

driving and 20 minutes of stop-and-go 

city driving, with at least four idle stops 

that are two minutes each. Be sure that 

you don’t turn off the key at any time or 

you will have to start over again. Once 

completed, make sure you turn of the 

engine and wait two minutes before 

turning the key back on to check the 

monitor status. 

There are tools on the market 

that connect to the Diagnostic; Link 

Connector (DLC) and provide a visual 

indication that the monitors have com-

pleted that also might prove helpful. 

Some monitors, like the EVAP monitor, 

might be able to be completed with the 

car sitting in the bay using an appropri-

ate scan tool.

Firing kV Diagnosis
TST member Alex Portillo was dealing 

with a misfire on a Toyota Rav4 and used 

a new tool to check the ignition output of 

the Coil On Plug (COP) ignition system 

non-intrusively. The General Technologies 

TA500 tester uses a probe tip, so if you 

can reach the coil you can check it.

He found one coil that was firing at a 

lower voltage than the others. Now the 

THE WAY SYSTEMS WORK TOGETHER MAKES OUR JOBS EASIER OR HARDER.

COOPERATION 
MAKES IT HAPPEN

Photos: Pete Meier; Alex Portillo

Nothing beats using the right tool for the job.

BY JERRY “G” TRUGLIA | CONTRIBUTING EDITOR

SCOPE & SCAN
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question becomes, “Why?” The tool 

measured a peak firing voltage of 6.9 

kilovolts (6,900 volts) and a burn time 

across the plug gap of 2.30 milliseconds 

on the low cylinder. The other cylinders 

recorded firing voltages more in the 

range of 11.7 kilovolts (11,700 volts) and 

shorter burn times of 1.8 milliseconds.

If we were looking at this information 

on a scope, the firing line on the weak 

cylinder would be lower but the burn 

line would be longer than all the others. 

It helps to think of the entire pattern as a 

length of rope. A good coil will produce 

a certain amount of energy, and if the 

firing demand is higher than it should 

be there is less left over to sustain the 

spark. The same is true in reverse. If the 

firing demand, for some reason, is lower 

than there is more energy left to main-

tain the burn time.

At first, Portillo suspected a weak coil. 

Had that been true, odds are the burn 

time recorded would have been the 

same or even less than the companion 

cylinders. What else impacts firing time?

The spark plug gap, the fuel mol-

ecules in the gap, and the amount of 

pressure the gap is working in.

A rich mixture might cause the read-

ings Portillo saw, as would a cylinder 

with low compression. He decided 

to test the compression next and did, 

indeed, find that the cylinder was low. 

A wet compression test (one where a 

small amount of oil is added to the cyl-

inder before testing) increased the pres-

sure and pointed to a problem with ring 

seal. A follow-up test with an exhaust 

gas analyzer led to the discovery of a 

small leak in the cylinder head gasket, 

allowing just enough coolant in to wash 

the cylinders down and lower compres-

sion but not enough to provide a visual 

clue in the engine oil.

Good diagnostic tools are wonderful 

to have at hand when looking for any 

drivability problem, but they aren’t 

worth a dime if the user doesn’t under-

stand what they are trying to say. When 

you invest in a new tool, be sure to use 

it on several “known good” cars so 

when the time comes, you’ll know what 

“known bad” looks like.

Suspension No-no
Ever watch in disbelief as a tech bangs 

away at a ball joint with a huge mini-

sledge hammer? I guess I could under-

stand somewhat if he’s taking the ball 

joint out, but installing it that way? 

Here’s the scene. The new ball joint 

is being held in place on top of a floor 

jack with only minimal pressure keep-

ing it aligned with the hole in the lower 

control arm. Then the tech applies addi-

tional pressure using the floor jack, wait-

ing for the lower control arm to start to 

compress against the spring. With the 

ball joint pressurized, the tech then 

wails on the lower control arm to force 

the new ball joint in place.

Many ball joints are press-fit into their 

mating control arms and driving them in 

even a bit out of alignment can reduce 

the interference tolerance they need to 

stay put. Some are located with a circlip 

retaining ring, and others require you to 

peen the edges after installation. But do 

you think that is enough to keep them in 

place when that interference fit is lost?

Rather than install ball joints cave-

man-style, invest in the tooling to do 

the job correctly. Nearly every tool truck 

offers ball joint service tools and they all 

make the job of removing and installing 

a lot easier. And if you run across one 

that has lost that interference fit, be sure 

to replace the control arm at the same 

time to insure a professional repair.

Upcoming Webinar
A/C season is upon us. Are you ready? 

Motor Age and TST will host a free 

webinar on A/C servicing to help reduce 

your comebacks by offering tips and 

techniques for system service, diagnosis 

and leak detection. We’ll bring you up to 

speed on the latest A/C-related news. 

As always, the webinar is free to attend 

but you do need to register. Sign up now 

at www.MotorAge.com/TSTAC. 

Peened edges or retaining clips aren’t designed to make up for sloppy fi ts.

Measuring fi ring demand and 

burn time can tell you about more 

than just the health of the ignition 

system.

Head gasket leaks can be slow, 

or occur only after the engine has 

reached operating temperature. 

Don’t rely on visual signs alone.

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



Our ever-expanding 
ReadyMount® coverage 
is as impressive as our 
reputation for quality.
We’re adding 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! 

NOW 25% MORE COVERAGE!
We rival the competition for coverage, 
but they can’t match us for quality.
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When I stop and think about dif-

ferent systems on a vehicle, though, 

I realize that the brake system is the 

most important (because the brakes 

are the only way of getting the thing to 

stop), with the steering and suspension 

system running a very close second. 

Problems in these systems can cause a 

vehicle to become very unsafe to oper-

ate on the public roads.

Thinking about a vehicle steering/

suspension system, we must start 

where the tires contact the road. If this 

tire-to-road contact is not correct, then 

the ride quality suffers and the vehicle 

is hard to control. The tires are a very 

important part in the suspension sys-

tem, needed to absorb road shock and 

soften the vehicle ride. 

Just as important are the parts used 

to keep the tires located in place while 

allowing them to move and steer the 

vehicle. Ball joints, tie-rod ends, shock 

absorbers, struts, springs and a few 

other things work together not only 

to soften the ride but also to keep the 

front and rear suspension tracking 

straight and true under the car. Don’t 

forget about the rear of the car. It also 

is a very important part of the steering/

suspension system, because the rear 

wheels must run straight and true or 

the vehicle will not handle properly and 

fuel economy will suffer. 

While we are talking about suspen-

sion, we should not forget about the 

importance of the shock absorbers. 

Their job is to not only smooth the 

bounce from the vehicle and make the 

ride comfortable for the occupants, but 

they also have a very important role in 

keeping the tires in proper contact with 

the road surface. Shock absorbers that 

are not doing their job will let the tires 

bounce from the road surface. When 

this happens, the tires will wear rap-

idly, and the vehicle can become very 

difficult to control, especially at higher 

road speeds and on crooked roads with 

rough pavement. 

Every time a vehicle is in for any sort 

of service, a quick suspension check 

should be performed. The inspection 

starts as the technician is walking 

through the parking lot on his or her 

way to bring the vehicle to the bay. 

From a distance, it is easy to see worn 

tires and front wheels that do not stand 

straight. Many times, squeaks can be 

heard while the car is rocked as you 

FRONT CLUNK

2006 GMC K1500 SIERRA

Vehicle Year/Make/Model

5.3 LITER

Engine

AUTOMATIC

Transmission

185,000

Mileage

CLUNK IN THE FRONT 

SUSPENSION WHEN TURNING 

TO THE LEFT

Vehicle complaint

OVERLOOKING THE 
OBVIOUS
THE PARTS THAT KEEP THE RUBBER ON THE ROAD SHOULD NOT BE TREATED CASUALLY.

BY ALBIN MOORE | CONTRIBUTING EDITOR

A 
vehicle’s suspension has a very important job, yet many times it’s overlooked. Most of 
the work that comes to my shop is drivability work, and this makes the problem of miss-
ing steering/suspension work even worse, because I tend to get lazy and want to con-
centrate only on the drivability side of the business.

Scan this QR Code to read on 
your smartphone more on 
keeping today’s wheels true. Or 
visit MotorAge.com/keeptrue

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



We hear it all the time: what’s your brake 
lathe got that the other guys don’t?     
But maybe a better question would be, 
what’s missing?

When we built the Ranger RL-8500 and 
RL-8500XLT heavy-duty brake lathes     
we ripped out the clunky gear box, 
variable-speed transmission, and any 
sense of fear. Then we replaced all      
that with fierce independence—two 
independent DC servo motors to be 
exact. Now they control the cross and 
spindle feed drives to give you a better-
than-factory smooth finish every time.

While those other brake lathes are trembling 
on their stands over a less-than-perfect 
drum, rotor, or flywheel, the RL-8500 
models have got you covered with    
solid nerves of steel.

And who doesn’t love that kind of confidence?

SEE THE

ULTIMATE

NICKEL TEST

WATCH IT
IN ACTION

1645 Lemonwood Drive 
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XXX�SBOHFSQSPEVDUT�DPN�����9-5

Quality products backed by our Certified ServiceSM program 

and a customer care initiative designed to meet all of your support 

needs such as on-site repair and service regardless of location. 

¥������3BOHFS�1SPEVDUT��r��#FOE1BL�*OD��BOE�3BOHFS�1SPEVDUT�BSF�SFHJTUFSFE�USBEFNBSLT�

IF ONLY YOUR PICKUP LINES 

COULD BE THIS SMOOTH 
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THE PROBLEM SOLVER®

COMPLETE 

COVERAGE

EURO-SPEC

ASIA-SPEC™

©2013 Federal - Mogul Corporation. MOOG, The Problem 
Solver and Asia - Spec are trademarks owned by Federal - Mogul 
Corporation, or one of its subsidiaries, in one or more countries. 
All rights reserved.

Visit

to learn more
moogproblemsolver.com

MOOG’s comprehensive coverage 
provides the latest in foreign and 
domestic applications through its  
broad range of Asia-Spec™,  Euro-Spec 
and Problem Solver® steering and 
suspension parts.

Install MOOG® and restore like-new 
steering to the Asian, European and 
domestic vehicles you service.

open the door and sit down in the driv-

er’s seat. Listen for squeaks as you turn 

the steering wheel. Vehicles that are 

driven in salt brine will get salt water 

in both the ball joints and tie rod ends. 

This forms rust in places that eyes can-

not see, and rusty ball joints or tie rod 

ends can emit some strange noises as 

they are being flexed. 

Before you move the vehicle, turn the 

steering wheel from the left lock to the 

right lock and back a few times. Many 

times binding steering or weak power 

steering pumps can be found this way 

if the steering wheel is gently turned 

while the engine is at an idle. A quick 

test drive over some uneven pavement 

is also a great way to see if the shock 

absorbers are doing their job. 

Before the vehicle is lifted on the 

hoist, have someone gently rock the 

steering wheel side to side while you 

watch the tie rod ends and idlers for any 

unwanted movement. Once the vehicle 

is on the hoist it is easy to do a thorough 

visual inspection. From under the vehi-

cle, it is easy to see if any of the shock 

absorbers are dented, leaking or lose. 

How about the boots around the ball 

joints and tie rod ends, are any of those 

cracked or broken? How about the sway 

bar mounts and connecting links? Worn 

bushings and loose or missing parts can 

cause rattles and poor handling.

When lubricating suspension joints, 

always wipe the dirt and grease from 

the grease fitting. You do lubricate 

the fittings, don’t you? If this grit and 

grease is left on the grease fitting, dirt 

will be forced into the suspension joint, 

which will reduce the useful life of the 

joint. This debris can also clog the 

grease fitting, making it nearly impos-

sible to lube the joint at all. 

Tire inspections also are a great way 

to detect suspension and alignment 

problems. By running your hands over 

the tires, a technician can feel for things 

like tire cupping, feather edges on the 

tire tread, along with lumps and hot 

spots on the tires. All of these things 

are indicators of either tire problems 

or alignment problems that are hiding 

where we can’t see them with our eyes. 

Become the Tire Whisperer
Reading the tire wear with your hands 

will tell the technician a lot about the 

vehicle alignment. As long as the tires 

are running down the road straight 

and the tire load is evenly distributed 

across the tire, the tire tread will feel 

smooth to the touch. If the tire is being 

pushed sideways down the road (mis-

aligned toe angle), the tire tread will 

have a feather edge along either the 

inside or the outside edges of each of 

the tire treads. Feeling the inside and 

outside tread ribs might locate feather 

edges that run crosswise of the tire. 

Most times this wear pattern will 

be caused by a camber angle that is 

incorrectly adjusted. In this case, the 

tire-rotating axis is not parallel with 

As road salt intrudes a suspension 
part, the grease is displaced with the 
salt brine. This causes the parts to 
rust from the inside. Watching for the 
brown rust around the ball joint boots 
is an easy way to spot trouble. 

Sway bar bushings and connector links 
are a great place for rattles to occur. 
Use a pry-bar to move the sway bar up 
and down and look for any movement 
in the bushings. Watch closely for worn 
bushings in the connector links.

Caked grease on grease fittings is a 
great way to shorten the life of the sus-
pension component. Always remove 
the dirt and dried grease from the 
grease fittings to keep the dirt out of 
the component being lubricated



SWAY BAR LINK KIT - BOLT AND BUSHING

Applications MOOG p/n

Chrysler Neon 02-00; PT Cruiser 10-01; Dodge Neon 05-00; SX 2.0 05-03;  
Plymouth Neon 01-00; Ford Focus 11-00; and more

K700525

Chevrolet Blazer 05-95; Cavalier 05-95; Classic 05-04; Malibu 03-97; S10 04-95;  
Dodge Neon 99; GMC Jimmy 01-95; Sonoma 04-95; Isuzu Hombre 00-98;  
Nissan Frontier 04-98; Oldsmobile Alero 04-99; Bravada 01-96; Cutlass 99-97;  

Plymouth Neon 99; Pontiac Grand Am 05-99

K700526

Buick Allure 08-05; Century 05-97; LaCrosse 08-05; Regal 04-97; Rendezvous 07-02;  
Terraza 06-05; Chevrolet Impala 11-00; Monte Carlo 07-00; Uplander 06-05; Venture 05-97; 

Oldsmobile Intrigue 02-98; Silhouette 04-97; Pontiac Aztek 05-01; Grand Prix 03-97
K700527

Buick LeSabre 05-00; Lucerne 10-06; Park Avenue 05-97; Riviera 99-95; Cadillac DeVille 05-00; 
DTS 10-06; Seville 04-98; Oldsmobile Aurora 03-95; Pontiac Bonneville 05-00

K700529

Ford Expedition 02-97; F-150 04-97; F-150 Heritage 04; F-250 99-97;  
Lincoln Blackwood 02; Navigator 02-98

K700536

Chevrolet Express 1500 02-96; Express 2500 02-96; Express 3500 02-96; Chrysler Neon 
02-00; Dodge Neon 05-00; SX 2.0 05-03; Ford Crown Victoria 11-92; Mustang 04-94; GMC 

G3500 96; Savana 1500 02-96; Savana 2500 02-96; Savana 3500 02-96; Lincoln Town Car 11
K700537

Ford Explorer 10-06; Explorer Sport Trac 10-07; Mercury Mountaineer 10-06,  
Cadillac Escalade 06-99; Chevrolet Astro 05-90; Avalanche 1500 06-02; Avalanche 2500 06-02; 

Blazer 94-92; Express 1500 07-03; Express 2500 07-03; Express 3500 07-03; K1500 99-88; 
K1500 Suburban 99-92; K2500 00-88; K2500 Suburban 99-92; K3500 00-88; Silverado

K700539

Ford Explorer 05-02; Lincoln Aviator 05-03; Mercury Mountaineer 05-02 K700540

Ford Taurus 07-86; Lincoln Continental 91-84; Mark VII 92-84; Mercury Sable 05-86 K700541

Dodge Ram 1500 01-94; Ram 2500 02-94; Ram 3500 02-94; Ford Explorer 10-95;  
Explorer Sport Trac 10-01; Ranger 11-98; Mazda B2300 08-01; B2500 01-98;  

B3000 07-98; B4000 08-98; Mercury Mountaineer 10-97
K700542

SOLUTION:PROBLEM:

1-800-325-8886

moogproblemsolver.com

www.FMe-cat.comFor parts lookup, visit tech line:

©2013 Federal-Mogul Corporation. MOOG and The Problem Solver are trademarks owned by Federal-Mogul Corporation, or one of its subsidiaries, in one or more countries.  

NASCAR and the NASCAR Performance logo are registered trademarks of the National Association for Stock Car Auto Racing, Inc. All rights reserved. 

MOOG® Problem Solver®  

Sway Bar Link Kit

Traditional Non-Socket Style  

Sway Bar Links

The sway bar link on affected vehicles comes in many styles. 
Other suppliers may utilize a small-diameter bolt. This small 
size makes the bolt susceptible to the damaging effects of 
road shock and corrosion. In addition, the neoprene bushings 
used in many of these links do not stand up well to stress and 
weather conditions. Also, other suppliers may use a rolled steel 
sleeve which can allow contaminants in, leading to corrosion 
and failure.

t MOOG® Problem Solver® design includes polyurethene 
bushings for enhanced durability and performance.

t Barrel nut provides proper thread engagement  
for easier installation.

t Nested washers help keep bushings centered  
during installation.

t Solid black anodized T6 aluminum hex spacer provides 
superior corrosion protection and provides easier removal.

t Black oxide 3/8" Grade 8 bolt provides strength  
and corrosion protection 

NOTE BROKEN SWAY BAR LINK

ANODIZED FINISH FOR 
CORROSION RESISTANCE

MOOG PROBLEM 
SOLVER BARREL NUT 
WITH WASHER MAKES 
INSTALLATION EASY.

MOOG® PROBLEM SOLVER® 
POLYURETHANE MATERIAL 
RESISTS OIL, HEAT AND 
OZONE, FOR LONGER LIFE 

GRADE 8 BOLT  
FOR STRENGTH

BUSHING WASHER LIP 
CENTERS WASHER DURING 
INSTALLATION.

(see www.FMe-cat.com for additional applications.)

VARIOUS VEHICLES

NON-SOCKET STYLE  

SWAY BAR LINK KIT
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the road, and the inside of the tire is 

being pushed down the road while 

the center of the tire is rolling nice 

and smooth. 

This always calls for more system 

analysis. Depending on the type of 

suspension, the cause could be sag-

ging springs, worn ball joints, some-

thing being bent in the suspension 

system or all of the above. Most of 

these kinds of problems can be easily 

found without the need of an align-

ment machine. 

Adjusting the alignment with worn 

parts does not fix the real problem; it 

will only cover up the existing problem. 

Dealing With a Clunk
This nice looking 2006 GMC crew cab 

truck has a complaint of a light clunk in 

the front suspension when turning cor-

ners to the left. On the test drive, we 

noticed a slight pull to the right, felt the 

shock absorbers were doing a good job 

of preventing vehicle sway and smooth-

ing out the bumps in the road and heard 

a very slight clunk noise when making 

a left turn while hitting a slight bump in 

the pavement. Back in the shop, a fellow 

tech rocked the steering wheel left and 

right while I watched for any sideways 

movement in the tie rod ends but none 

was found. We raised the vehicle on a 

hoist and inspected the front and rear 

suspensions. We found no problems 

with the front sway bar system, and all 

brake calipers are fastened properly. 

An inspection of the shock absorbers 

did not show anything loose or leaking. 

We inspected the front tires and found 

a slight feather edge on the inner tire 

tread ring. This wear pattern points to a 

camber problem, which worn lower ball 

joints can cause. The front tires have a 

different tread pattern, and although 

both tires are the same manufacturer 

and make, the model of tire is different. 

Shaking the front wheels found no 

noticeable movement in the tie rod ends 

or the idler arms but more inspection 

is needed, since just shaking the front 

wheels will not find ball joints that are 

worn beyond their wear limit. We’ll 

need to unload them first before we can 

measure their play and see if they are 

getting to an unsafe condition. 

To do that on this vehicle design (veri-

fied by looking up the inspection proce-

dure in our service information system), 

a floor jack was placed under each lower 

control arm and a dial indicator was 

used to measure the wear on the lower 

ball joints. By comparing this measure-

ment with the ball joint specifications 

found in service information, I found 

that both lower ball joints were worn 

more than .020-inch over the wear limit. 

Compiling the test data brought me to 

the conclusion that the excessive wear 

in the lower ball joints is the reason for 

both the “clunk” when turning and the 

feather edging on the inside of the front 

tires. The mismatch of the two front 

tires is the reason for the slight pull to 

the right when driving. This light truck 

will need to have the upper and lower 

ball joints replaced in the front suspen-

sion. Once the repair is made, we’ll have 

the alignment checked and brought into 

spec if needed. 

The truck had a set of new ball joints 

installed on both sides of the front sus-

pension. When installing new parts, be 

sure and read the instruction papers that 

are supplied with them. In this case, the 

hole in the rim of the top ball joint needs 

to be put in the correct place. While the 

tires were off, the tires were rotated 

front to back, all tires properly inflated 

and then the alignment adjusted. On the 

after the repair road test, the slight pull 

to the right was gone, the “clunk” when 

turning was gone and the vehicle once 

again drives straight and true. 

MOTOR AGE GARAGE

This shows us pressing a lower ball 
joint into the lower control arm.

Always pay attention to the installation 
instruction supplied with the part. The 
little hole in the rim of the ball joint is 
very important. 

Front tire mismatch. All four tires are 
the same brand and the same model, 
but the right front was a different sub 
model. The tread pattern on the two 
front tires are close, but different. 
There is a complaint of a slight pull to 
the right. Examining both front tires 
found the inner tread of each tire is 
wearing faster than the center of the 
tire. There also is a slight feather edge 
running across the inner tread band 
of each tire giving the indication of a 
camber problem. 

ALBIN MOORE 
CONTRIBUTING 
EDITOR

Albin Moore spent 21 years in logging before opening 
in 1992 a shop that specializes in drivability problem 
analysis. He is an ASE CMAT L1 technician with 40 years 
of analyzing and fi xing mechanical and electrical issues.

  Email Albin at bwrench@yahoo.com

Testing the ball joint movement using a 
dial indicator. On this vehicle, the sus-
pension is supported with a jack stand, 
the dial indicator fastened so the ball 
joint can be pried up and down while 
monitoring the slack in the ball joint. 
Each of the lower ball joints had wear 
of .020 inch more than the maximum 
wear limit listed in service information.



Visit our website for more information
www.maxzone.com

DOESN’T TAKE A 

ROCKET SCIENTIST 

T O  K N O W  W E  U S E  R E A L  

ROCKET SCIENTISTS 

TO DESIGN OUR PARTS.
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DEPO Auto Parts Corp., a world class manufacturer
of automotive replacement lamps, is driven to provide

the best quality of automotive replacement parts and high 
customer satisfaction. 

OE REPLACEMENT LAMPS | PERFORMANCE LAMPS | REAR VIEW MIRRORS | BLOWER MOTOR ASSEMBLIES
RADIATORS | COOLING FAN ASSEMBLIES | DOOR HANDLES | WINDOW REGULATORS
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STEERING STABILIZERS

Rancho performance suspension and shocks has launched new Rancho steering stabilizers 

under its Rancho RS7000MT monotube product series. New Rancho RS7000MT steering sta-

bilizers were developed through Rancho’s relationships with original equipment manufacturers 

as the performance ride control and suspension system brand of Tenneco. The new steering stabilizers integrate the Rancho 

RS7000MT series features to help enhance vehicle performance and provide improved ride and handling when towing or driv-

ing on or off road. 

 For more information, visit 

www.gorancho.com.

Rancho

ADJUSTABLE WRENCH

Channellock Inc. is introducing its 30-inch 830 Adjustable Wrench. The new wrench complements the exist-

ing adjustable wrench line and is a full six inches longer than the previous offering from CHANNELLOCK. The 

new 30-inch 830 Adjustable Wrench provides added power and leverage, as well as a jaw capacity up to three 

inches. These improvements coupled with the fact that the wrench is forged from chrome vanadium steel for 

superior durability and performance makes the CHANNELLOCK 30-inch 830 Adjustable Wrench capable of 

handling the biggest and most demanding jobs in any industry, the company states.

 For more information, visit 

www.channellock.com.

Channellock

FILTRATION PRODUCTS

Luber-finer has optimized its Luber-finer product offering. Since June 2012, Luber-finer has introduced 

140 new filtration products for use in on-road and off-road applications. These new products add to 

Luber-finer’s growing filtration product lines. The following counts of new products have been added 

since June: 64 fuel filters, 31 air filters, 24 hydraulic filters, 17 lube filters, three coolant filters and one 

gasket kit. All of these new products are currently in stock and have been priced for immediate sale.

 For more information, visit 

www.luberfiner.com.

Luber-Finer

INNER TIE ROD END AND BOOTS

Beck/Arnley’s new line of inner tie rod end and boot kits provide professional technicians with every-

thing they need for a complete repair, including the tie rod, with additional parts if necessary, along with 

a steering rack boot and fasteners for the steering rack. Beck/Arnley reports it currently offers 62 part 

numbers for 745 applications, which covers 28,149,089 registered vehicles in the U.S.

 For more information, visit 

www.beckarnley.com.

Beck/Arnley

DIESEL EXHAUST FLUID

Prestone Products Corp. makes available its new line of Prestone Command Diesel Exhaust Fluid (DEF). 

Prestone Command™ DEF is a liquid reducing agent that has been developed for use in all diesel 

engines that are equipped with a Selective Catalytic Reduction (SCR) system. SCR is an emission-

control technology that injects a precise amount of DEF into a diesel-powered vehicle’s exhaust stream, 

which in turn converts any nitrogen oxide (NOx) that is present into harmless nitrogen and water vapor 

that is subsequently released safely into the atmosphere. 

For more information, visit www.prestone.com.

Prestone
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ANDROID-POWERED TABLET

Panasonic expanded its Toughpad line of enter-

prise-grade tablets with the availability of the 

Toughpad JT-B1, a 7-inch Android-powered unit. 

The device follows the original 10-inch Android-

powered Toughpad FZ-A1, which became 

broadly available late 2012. Key features include 

pperating System: Android 4.0; processor: TI OMAP4460 1.5GHz 

Dual core; memory: 16GB ROM, 1GB RAM, micro SDHC; rugged: 

MIL-STD-810G, 5-foot drop, IP65, 14° to 122°F (operational temp 

range); display: 7-inch, daylight viewable, 500nit, WSVGA (1024 x 

600); camera: Front: 1.3Mp fixed focus, Rear: 13.0Mp auto focus 

w/ LED light; and battery: 8.0 hours - Large 5,720mAh battery 

(user-replaceable). 

www.panasonic.com

Panasonic Computer Solutions Co.

OE-QUALITY 

ANTIFREEZE

CRP Automotive offers OE-quality 

antifreeze from Pentosin. Three 

formulations of Pentosin OE-quality 

Antifreeze are available to cover a 

wide range of European vehicles 

including Audi and Volkswagen models from pre-1996 to current 

model years. Additional makes covered by the line include BMW/

MINI, Jaguar, Land Rover, Mercedes Benz, Porsche, Saab and 

Volvo models. Pentosin Antifreeze is an environmentally friendly 

nitrite- and amine-free concentrate for multipurpose applications 

in water-cooled engines, the company states. Formulated for year-

round use, Pentosin Antifreeze protects the material used in cool-

ing systems by preventing lime formation, protecting against corro-

sion, cavitation and resists foaming. 

www.crpindustries.com

CRP Industries Inc.

POWER STEERING 

PUMP

CARDONE Power Steering 

Pumps have a new metal pulley 

pre-installed. There are 25 new 

SKUs of late-model Ford appli-

cations and 130-plus SKUs of 

domestic and import coverage. 

According to the manufacturer, 

the power steering pumps fea-

ture metal pulleys that reportedly save labor time, because there is 

no need to transfer the old pulley to the replacement pump. Other 

features include avoiding warranties (no chance of reusing a dam-

aged or bent pulley); avoiding common installation errors (no dam-

age to internal components due to excess pressure applied during 

installation); and saving money (one complete unit is less expensive 

than buying a separate pump and pulley). CARDONE also offers 

an option for the popular 2000-2004 Dodge Durango/Dakota (Part 

No. 21-4045R, pictured) that not only includes the pump with pre-

installed pulley, but also the reservoir. These units are ready to 

install out of the box. 

www.cardone.com

CARDONE Industries

GEAR OIL

Permatex offers its specialized Permatex Gear Oil 

RTV Gasket Maker for use as a gasket maker or 

sealant on transfer cases, differentials and manual 

transmissions. This gasket maker is specifically 

formulated to withstand the effects of advanced 

synthetic and petroleum gear oils, which are known to destroy 

standard RTV silicones, the manufacturer says. Permatex Gear Oil 

RTV Gasket Maker effectively resists the effects of friction modifiers 

found in newer gear oils and will prevent leaks and ensure proper 

performance in harsh drivetrain environments. The sealant has been 

developed to OE manufacturers’ specifications and is proven to 

meet demanding OEM sealing standards. It can be used as a differ-

ential case sealant or as a drain plug gasket. 

www.permatex.com

Permatex

TRANSMISSION BEARING 

PULLERS

The TJ-1, 2 and 3 transmission bearing 

pullers are the newest addition to the 

Posi Lock line, featuring the patented 

steel Safety Cage. These pullers are 

specially machined to clamp in snap-

ring grooves as narrow as .070-inch for 

easy removal of transmission bearings. Posi Lock offers three puller 

sizes to suit jobs large and small. The TJ-1 puller is a two jaw model 

with a 9.25-inch reach and a spread range of 2.75-inch to 14.75-inch. 

The TJ-2 is a three jaw model with a 5.25-inch reach and a spread 

range of 1-inch to 6.75-inch. The TJ-3 is a three jaw model with a 

4-inch reach and a spread range of 0.5-inch to 5.5-inch. 

www.posilock.com

Posi Lock Puller

SYNTHETIC AUTOMATIC TRANSMISSION 

FLUID

Shell Lubricants has introduced Shell Spirax 

S6 ATF A295 synthetic automatic transmission 

fluid. The new lubricant is approved against 

Allison’s TES-295 specification for extended 

warranty and extended drain intervals.

Shell Spirax S6 ATF A295 can be relied on to 

last up to 300,000 miles under normal condi-

tions or 150,000 miles under severe conditions 

without risk to the transmission components or warranty.

www.rotella.com

Shell

MICRO-LITHIUM CORDLESS IMPACT TOOL

The new Snap-on ¼-Inch Square Drive Micro-Lithium Cordless 

Impact (CT625) features 60 foot-pounds of torque output, patented 

digital variable-speed toggle style trigger for precise control, twin-

beam headlights illuminate work area, 

built-in brake stops the tool from throwing 

sockets and fasteners, quick 30-minute bat-

tery charge, over-current and under-voltage 

protection  and more. 

www.snapon.com

Snap-on Tools

& TECHNOLOGIES TO HELP YOU WORK SMARTER & KEEP YOUR SHOP PROFITABLEthe latest products



PROCESS 
CREDIT CARDS 

ANYWHERE
CHOOSE A TERMINAL 

OR SMARTPHONE OR TABLET

NAB is a registered ISO/MSP of HSBC Bank USA, NA, Buffalo, NY. American Express may require separate approval.  Phone Swipe (“PS”) is currently available only in the 
U.S. Requires download of free PS app, approved merchant account, acceptance of terms and conditions, compatible device and wireless service. iPad® and iPhone® are 
registered trademarks of Apple® Inc, registered in the U.S. and other countries. Android™ is a trademark of Google Inc. BlackBerry® is a property of Research in Motion 
Limited.  ** Some restrictions apply.

ENROLL NOW - CALL A SPECIALIST TODAY!

866-996-6243
www.northamericanbancards.com sales@northamericanbancards.com
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FREE
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INQUIRE 
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STATE-OF-THE-ART 

EQUIPMENT

We Will Give You
$500

If We Can’t Beat Your 
Current Credit Card 
Processing Rate**

1.09%
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®
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TOUGHONE A/C 

PARTS

ToughOne A/C parts are per-
formance-tested, premium 
products that meet or exceed 
OE specifications. Stringent 
testing ensures superior qual-
ity. Low defect rates — about 
half that of competing brands 
— mean less comebacks. 
ToughOne parts are available 
exclusively from Advance Auto Parts Professional. For the latest 
promotions on ToughOne products, visit AdvanceCommercial.
com/seasons or call your local Advance delivery store. 

Advance Auto Parts 

WORLD BRAKE RESOURCES 

(WBR) PADS, CALIPERS AND 

ROTORS

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

WORLDPAC 

THE ULTIMATE 

IMPORT WIRE

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

Intermotor/SMP 

A LOOK AT STANDARD 

TPMS SENSORS

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 sensor 
has a unique sensor ID, 
the right protocol and matching body style. Technicians 
can bypass complex factory relearn processes, saving 
time and money. 

Standard 

DEPO OFFERS PREMIUM 

REPLACEMENT 

LAMPS AND MIRRORS 

FOR POPULAR NEW 

VEHICLES

DEPO/Maxzone just introduced 
CAPA certified headlamps and 
tail lamps and replacement mir-
rors for 2013 Nissan Altima. As 
the leader in auto lighting industry, Maxzone provides your shop 
with the wide selection of OE replacement lamps and mirrors. 
With actual Vehicle Test Fit program, we promise you the best 
product form, fitment and function. Please visit www.maxzone.
com for more information. 

Maxzone

PERMATEX DIELECTRIC 

GREASE PROTECTS 

ELECTRICAL BOTH 

CONNECTIONS AND 

WIRING

Permatex Dielectric Grease is a 
nonconductive silicone formula 
that prevents moisture and dirt 
from interfering with electri-
cal connections. In addition 
to inhibiting corrosion, it seals electrical connectors to prevent 
voltage leakage. Its resistance to high temperatures also helps 
prevent spark plugs from fusing to the boot.
www.permatex.com 

Permatex

GABRIEL’S READYMOUNT 

STRUTS LINE — ALMOST 

200 SKUS DEEP, 40 

FIRST-TO-MARKET

Choose Gabriel® ReadyMount® 
for the best selection of fully load-
ed 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 speci-
fications, 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

NAPA ULTRA 

PREMIUM BRAKE 

PADS

NAPA Ultra Premium disc 
brake pads are the ideal 
choice for keeping vehicle 
braking systems in like-new 
condition, even under the 
harshest conditions. All pads 
are designed to exactly match 
the fit, form and function of the vehicle, just like OE pads. Plus, 
they are designed with exact OE noise dampening characteristics 
and backed by a noise-free guarantee for the life of the pads.Visit 
NAPAonline.com to learn more. 

NAPA 
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MIGHTY COMBINES 

TECHNOLOGY FOR ULTIMATE 

BRAKING PERFORMANCE

Mighty Auto Parts offers System XL® 
brake pads, with Noise Elimination 
Technology (NET), that utilize a com-
bination of key engineering features 
designed to combat Noise, Vibration and Harshness (NVH). Brake 
pad development begins by certifying the highest grade materials, 
which are then pressed in positive mold cavities to ensure consis-
tent durability and noise abatement. System XL brake pads follow 
OE configuration, including the use of multiple chamfer designs, 
slots and insulators. Friction formulations remain consistent with 
original equipment manufacturers. 

Mighty Auto Parts

GMB EXPANDS 

ITS FUEL PUMP LINE

Recognized as one of the world’s largest 
manufacturers of quality automotive products, 
GMB has recently expanded its offering to 
include a full line of fuel pumps. GMB also 
offers OE replacement new water pumps, 
premium quality U-joints, tensioners, idler 
bearings and wheel hubs. All components 
are engineered and built in-house, utilizing 
the strictest design and manufacturing processes, ensuring the 
highest level of quality. 

GMB

MOTOLOGIC REPAIR & 

DIAGNOSTICS

MotoLogic is the industry’s 
most technologically advanced 
diagnostic and repair 
information resource. This 
award-winning online tool 
employs a state-of-the-art 
search engine for ultrafast 
results — using virtually any 
criteria. With a comprehensive 
suite of hyperlinks, MotoLogic offers easy access to connector 
views, component photos and more. Visit www.motologic.com/
preview, or call 1-855-222-1632. 

Advance Auto Parts

CHECK OUT NEW 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 applications. 
Utilizing the know-how that comes from 
nearly 100 years of developing OE brake pads, engineers at Textar 
have developed a perfectly matched brake rotor, ensuring the 
ultimate braking performance of your car. This new range of high 
quality brake discs is manufactured to precise German specifica-
tions. Textar brake rotors are available exclusively at WORLDPAC. 

WORLDPAC
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BUSINESS OPPORTUNITIES

HIGHLY PROFITABLE
Auto repair and auto body 

shop for sale.  

30 years in business  

and over $1,000,000 in  

annual sales.  

Owner retiring.  

Located in New Haven 

county, Connecticut.

No reasonable offer refused.

Call Greg at 860-796-4399

or e-mail at  

gregdguay@gmail.com

CYLINDER HEADS

�������������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 ..................$195.00

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

PARTS &  ACCESSORIES

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

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

FOR MARKETPLACE  

OR CAREER  

OPPORTUNITY AD 

RATES/PLACEMENT: 

Call Keith Havemann at 

Ph: 310-857-7634,  

Fax 310-943-1465 or

  E-mail: khavemann@

advanstar.com

ADVERTISING  

INFORMATION
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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 

SHOP SUPPLIES

;?778-:�.4)/;
Made from Super-knitted polyester

2.5’ wide x 11.5’ tall with a sewn sleeve. 

When mounted with the pole hardware, flags are 16’ tall.

16’ POLE HARDWARE
w/ Ground Mount

$31.65
/ea.

3 poles only

Many more to choose from on our website!

www.PartsQueen.com

AR-0248AR-0254 AR-0178AR-0253AR-0256 AR-0186

any eight
$119.50

any four 
$69.50

any one 
$19.95

SOFTWARE

Repeating  

an ad  

ENSURES 

it will be  

seen and  

remembered!

TRAINING

7FFKFS�&OUFSQSJTFT�t������������� 
XXX�WFFKFS�DPN

New book by Vince Fischelli (250 pages – 198 diagrams) $78.00

i7FIJDMF�&MFDUSJDBM� 
5SPVCMFTIPPUJOH�4)035$654w

Troubleshooting batteries, cranking circuits  

and charging systems on-the-vehicle with just a  

DMM & Current Clamp plus a lot more!

Generate sales leads, 

maintain market presence, 

conduct market testing, 

promote existing lines, 

introduce new products and 

services, or recruit the best.

MARKETPLACE OFFER YOU AN 

EXCELLENT  RETURN ON INVESTMENT!

Call Keith Havemann at 

Ph: 310-857-7634  

Fax 310-943-1465 or

  E-mail: khavemann@advanstar.com

FOR MARKETPLACE OR  

CAREER OPPORTUNITY  

AD RATES/PLACEMENT: 

Let Marketplace

Advertising

Work For You!
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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 !

INFO FAX NUMBER: (416) 620-9790 

WWW.MOTORAGE.COM/READERSERVICE

NAME _________________________________________________

SUBSCRIBER NUMBER FROM LABEL _____________________________

JOB TITLE _______________________________________________

COMPANY NAME __________________________________________

ADDRESS _______________________________________________

CITY ___________________________________________________

STATE/PROVINCE __________________________________________

ZIP/POSTAL CODE _________________________________________

IS THIS YOUR HOME ADDRESS? ☐ yes   ☐ no

PHONE _________________________________________________

FAX  __________________________________________________

E-MAIL  ________________________________________________
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PRODUCT INDEX

ADVERTISER INDEX........................................................................PAGE
 ☐ A&E HAND TOOLS................................................................................. 61

 ☐ ADVANCE AUTO PARTS PROFESSIONAL ...................................64, 65, 69

 ☐ AIRTEX PRODUCTS ................................................................... 55, 48-49

 ☐ ALLDATA LLC ........................................................................................ 60

 ☐ AUTOENGINUITY ................................................................................... 87

 ☐ AUTOMOTIVE MGMT. INSTITUTE .......................................................... 91

 ☐ AUTOMOTIVE PARTS ASSOCIATES ....................................................... 77

 ☐ AUTOMOTIVE TRAINING INSTITUTE ...................................................... 20

 ☐ AUTOZONE INC. ...............................................................................28-29

 ☐ BENDPAK INC. ................................................................................ 67, 81

 ☐ BESSER BRAKE PADS ........................................................................... 46

 ☐ CARQUEST CORPORATION ..................................................................... 3

 ☐ CHRYSLER GROUP LLC .................................................................... 10-11

 ☐ DELPHI PRODUCT & SVC SOLUTIONS ..............................................24-25

 ☐ FEDERAL MOGUL CORP. – ANCO  ..................................................42, 43

 ☐ FEDERAL MOGUL CORP. – FELPRO ................................................38, 39

 ☐ FEDERAL MOGUL CORP. – MOOG ...................................................82, 83

 ☐ FORDPARTS.COM / MOTORCRAFT .....................................................CV2 

 ☐ GABRIEL RIDE CONTROL INC. ............................................................... 79
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 ☐ INGERSOLL RAND CO. .......................................................................... 21

 ☐ INTERMOTOR/SMP ............................................................................... 57

 ☐ KIA MOTORS AMERICA .................................................................23, CV3

 ☐ KYB AMERICAS CORP. .......................................................................... 73

 ☐ MAGNUM GASKETS .............................................................................. 33

 ☐ MAXZONE VEHICLE LIGHTING CORP. .................................................... 85

 ☐ MITCHELL 1 .......................................................................................... 15

 ☐ MUDLICK MAIL ..................................................................................... 75

 ☐ NA BANCARD ........................................................................................ 89

 ☐ NAPA ......................................................................................9, 31 CVTIP

 ☐ NGK SPARK PLUGS (USA) INC. .............................................................. 59

 ☐ NUCAP INDUSTRIES .............................................................................. 71

 ☐ PERMATEX INC. .................................................................................... 45

 ☐ PHILLIPS 66 LUBRICANTS ...................................................................... 7

 ☐ RANSHU .......................................................................................... 34-35

 ☐ SCHAEFFLER GROUP USA INC. ............................................................... 5

 ☐ STANDARD MOTOR PRODUCTS ............................................................ 63

 ☐ SUPERIOR TRANSMISSION PARTS........................................................ 41

 ☐ TECH SMART/SMP ................................................................................ 27

 ☐ TENNECO AUTOMOTIVE BLDG – WALKER ............................................ 47

 ☐ TENNECO AUTOMOTIVE BLDG – MONROE BRAKES ............................. 53

 ☐ TRACER PRODUCTS .............................................................................. 51

 ☐ TRANSTAR INDUSTRIES INC. ................................................................ 37

 ☐ VOLKSWAGEN OF AMERICA .................................................................. 17

 ☐ WORLDPAC ...................................................................................40, CV4
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ELECTRICAL NEED-TO-KNOW 
YOUR TROUBLESHOOTING SKILLS ARE ONLY AS STRONG AS THEIR FOUNDATION.

BY PETE MEIER
Technical Editor

The car in your bay isn’t talking and is 
providing you with few clues as to what 
ails it. The schematics laid out on your 
workbench might as well be the unde-
cipherable ramblings of a toddler for all 
the sense they make to you. The flow 
chart you’re using says something about 
measuring 5.0 volts on pin A of the sen-
sor connector, but you’re not sure why 
it should be 5.0 volts and not the 12.5 
volts you measured at the battery. 

You remember something that the 
instructor said at the electrical training 
class you attended a few months back 
about something called voltage drop. 
Would that explain why you’re reading 
the 5.0 volts on your meter?

You go back to the car and hook 
up for the next test the trouble tree is 
instructing you to do. You don’t know 
why you’re taking this test, and it isn’t the 
easiest connector in the world to get to. 
Maybe you can skip this one and move 
on to the next? For that matter, why don’t 
we just skip to the bottom and “replace 
with a known good component” to see 
what happens?

Your frustration is building. You’ve 
been at this for most of the day and 
still don’t see the light at the end of the 
tunnel.

Then you look across the shop at 
Bob, who thinks he’s just the greatest 
tech who ever lived. He loves doing 
electrical work, says it’s clean work and 

requires very little heavy lifting. And, as 
much as you hate to admit it, he’s pretty 
good at it. You’re betting he’d have this 
car fixed by now if he had pulled the 
ticket before you.

There are three areas you need to 
fully comprehend before you’ll be as 
comfortable tackling electrical problems 
as Bob seems to be. First, you need to 
understand some basic electrical theory. 
Second, you need to understand how to 
read an electrical schematic. And third, 
you need to understand the voltage drop 
testing technique.

In this issue of our monthly how-to 
video series The Trainer, we’ll focus 
on strengthening your electrical fun-
damentals foundation so you’ll have a 
solid base to build on. We guarantee 

that if you study the basics enough to 
make them automatic in your thinking, 
you might even be better than Bob 
when tackling electrical gremlins in the 
future. 

[ V I D E O S ]

[ T H E  T R A I N E R ]
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SCAN IT 

Scan this QR Code to watch this 
video on your smartphone. Or visit 

MotorAge.com/may13trainer

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

Testing battery faults 
(Is it even the battery?) 

Chasing parasites 
(what drains a battery) 

Even high-tech cars 
need tune-ups 

Today’s tire inspection 
and service

MotorAge.com/may13trainer

MotorAge.com/apr13trainer MotorAge.com/mar13trainer MotorAge.com/feb13trainer MotorAge.com/jan13trainer
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