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TO FIX FASTER

otctools.com QUESTIONS?
��800 533 6127

•  Heavy-duty 24” cable flexes 
to almost any shape

•  Memory cable holds shape 
to aid in clamp removal

•  Locking pliers hold open, 
making removal and 
installation easier

•  Create weather-resistant 
electrical connections to 
keep out heat, moisture, 
dirt and more

•  Two interchangeable dies 
cover wire sizes AWG  
22 / 20 - 18 and 16-14 / 12

•  Set of 3 - 45°, 90° and 
straight jaws

•  Helps eliminate damage 
and breaking of plastic 
rivets, body clips 
and fasteners

•  OTC lifetime warranty - 
the only tool you’ll need to 
remove body clips

•  Remove tie rods and 
ball joints faster and 
with more force

•  Up to 10 tons of 
pulling power

•  Same as 6637, 
includes stand

•  Stand features recessed 
wheels for portability 
and stability

•  Easy, fast assembly means 
maximum time working

•  Safely compress the largest 
strut springs

•  Meets new ASME PASE 
safety standards for spring 
compressors

•  Stronger, thicker arms 
and clamps enhance 
safety and make spring 
compression easier

•  Crimps found on most automobiles, 
tractors, motorcycles and more

•  Heavy-duty forcing  
screw and interchangeable 
tips for more pulling power 
and applications

4484 WEATHER PACK  

RATCHETING CRIMP KIT

2497 PUSH PIN/BODY  CLIP PLIERS SET

7503HD TIE ROD AND BALL JOINT REMOVER
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EXTREME WITH STAND
6637 STRUT TAMER II EXTREME
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PLIERS WITH MEMORY
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SEARS OPENS NEW 
AUTO CENTER
Sears has opened its fi rst 
“DieHard Auto Center 
Driven by Sears” in San 
Antonio, Texas, which 
aims to be a leader 
in automotive service 
innovation and provide 
new services.
MOTORAGE.COM/SEARS

DISCOUNTED ROOM 
RATES AVAILABLE FOR 
AAPEX
Room rate discounts 
are now available at 
aapexshow.com/rooms, 
and attendees are 
encouraged to book using 
onPeak, the offi cial hotel 
partner of AAPEX.
MOTORAGE.COM/ROOMS

NGK ACQUIRES CASE 
ACCREDITATION
NGK Spark Plugs has 
been accredited by the 
Continuing Automotive 
Service Education 
Accreditation Program 
to provide technical 
education seminars to 
working technicians.
MOTORAGE.COM/NGK

CENTRIC PARTS 
RELEASES NEW 
TECHNICAL VIDEOS
Centric Parts has released 
seven new videos on 
YouTube in the Centric 
University technical series 
that cover brake friction, 
brake rotors and brake 
installation tips.  
MOTORAGE.COM/CENTRIC

REGISTRATION OPEN 
FOR ANNUAL ASA 
MEETING
Online registration is now 
open for the Automotive 
Service Association’s 
2017 Annual Business 
Meeting, which will take 
place April 24-26 in 
Denver, Colo.  
MOTORAGE.COM/DENVER

AFFORDABLE TRAINING

UBM, INDUSTRY 
PARTNERS TO DELIVER 
SCHOLARSHIPS

To provide more affordable 
training, the UBM 

Community Engagement Program 
has joined with Automotive 
Management Institute (AMi), 
National Automotive Technicians 
Education Foundation (NATEF) 
and Technicians Service Training 
(TST) to provide scholarships for 
NACE Automechanika Chicago 
covering travel expenses, training 
costs and access to trade show 
product discovery.

NACE Automechanika, 
the largest U.S. trade show 
dedicated to high-end technical 
and management-related training 
for automotive service and 
collision repair shops, will take 
place July 26-29 at McCormick 
Place West in Chicago.

Scholarships will cover 
travel and hotel expenses for 
recipients as well as any costs 
associated with training courses 
during NACE Automechanika 
Chicago. 

FORD LAUNCHES ALL-MAKES 
PARTS BRAND OMNICRAFT
BRIAN ALBRIGHT // 
Contributing Editor

Ford is making a big play for the 

aftermarket parts market with 

the launch of its new Omnicraft brand 

for all makes of vehicles. Th is is the fi rst 

new brand off ered by the Ford Custom-

er Service Division (FCSD) in 50 years.

The move will put Omnicraft in 

competition with GM’s ACDelco brand, 

in addition to traditional aftermarket 

parts providers. Ford hopes to tap into 

the $500 billion-plus auto parts market 

that has been created as a result of con-

sumers keeping their vehicles longer. 

The average age of the vehicles on the 

road is rapidly approaching 12 years. 

By 2021, the parts and service market 

could be worth as much as $950 billion.

“We’re well overdue for this,” says 

Frederiek Toney, president of Ford’s 

global customer service division. “We 

have been looking at what’s transpir-

ing in the industry for some time and 

recognize that there is tremendous 

growth. For us to be able to participate 

NEW PARTS BRAND

>> OMNICRAFT CONTINUES ON PAGE 6
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INDUSTRY NEWS OMNICRAFT

at the levels that we need to, we needed 

to offer a full portfolio of parts so that 

customers can have one-stop shopping 

at Ford. In order to do that we need to 

have an all-makes strategy, including 

non-Ford parts, service and repair ca-

pability support.”

Ford’s branded dealerships will 

be able to offer the parts to non-Ford 

service customers. Dealers (for all 

nameplates) have been expanding 

their service departments to cover all 

makes and models as part of an effort 

to boost fixed operations revenues. 

Ford dealerships in particular have 

added Quick Lane service facilities as 

part of that initiative. 

The dealerships will serve as the pri-

mary channel for the parts initially. An 

important opportunity for Omnicraft 

in that space will be providing parts to 

dealerships that sell certified pre-owned 

vehicles and refurbish those cars. The 

more than 1,000 Ford Quick Lane loca-

tions will also use the Omnicraft parts, 

and Toney estimates that 35 percent 

to 40 percent of vehicles that come 

through the Quick Lane shops are non-

Ford brands.

“We’re going to get that parts rev-

enue and make it easier for our dealers 

to acquire the parts they need,” Toney 

says. He added that Ford would be very 

competitive against independent repair 

shops and aftermarket suppliers and that 

the parts would be priced competitively. 

Beyond the dealership base, Ford 

wants to be able to service customers 

based on their preferences. “So we re-

ally want to be able to address the older 

model vehicle owner in a much broader 

way, and we’ll use Ford authorized dis-

tributors to help us,” Toney says, adding 

that the parts will “definitely” be avail-

able via independent distributors and 

repair shops in the future.

“We see our biggest opportunity with 

independent repair shops who did not 

have the option to call on Ford with a 

one-stop shop proposition,” Toney says. 

“This makes us much more appealing to 

them and will help create demand for 

Omnicraft as well as Motorcraft.” 

Ford hopes to expand its service 

business and also improve customer 

retention and increase the touchpoints 

the company has with car owners. The 

company hopes to grow its parts busi-

ness by 30 percent to 40 percent over 

the next five years. The new parts line 

will allow Ford dealers to service be-

tween 85 percent and 90 percent of 

competitive makes.

“We’re responsible for providing 100 

percent of the parts support for the Ford 

brand, and it’s easy for us to augment 

our existing infrastructure and take ad-

vantage of the access we have through 

our thousands of dealerships around 

the world,” Toney says. “That gives us 

a unique logistics advantage that rivals 

anyone else you can think of.”

Ford’s traditional suppliers will man-

ufacture the parts. The parts and labor 

on Omnicraft jobs will have the same 

24-month parts and labor warranty that 

is available with Ford’s Motorcraft parts. 

The new line will not include collision 

parts. (Ford has been a particularly vocal 

proponent of OEM parts for structural 

and collision repairs, and pursued pat-

ent infringement claims against a num-

ber of aftermarket suppliers.)

As of late January, the company had 

already sold roughly $2 million worth 

of the parts to dealerships.

Ford will focus Omnicraft on the 

most commonly requested parts, be-

ginning with oil filters, brake pads and 

rotors, loaded 

struts, starters, 

and alternators, 

among others. 

At launch there 

were 1,500 part 

numbers avail-

able, with plans 

to cover 30 parts 

categories with 10,000 parts. 

The parts will be available at Ford 

and Lincoln dealerships, and will roll 

out to other Ford authorized distribu-

tors throughout 2017. The goal is for 

Omnicraft to contribute a double-digit 

percentage of the company’s parts sales 

over the next decade.

“We want to go from essentially 

zero percent of our revenue associ-

ated with non-Ford parts to having 

that grow to 10 percent to 15 percent 

of sales,” Toney says. “We know that 

will be challenging, but the appeal 

we want to make is for customers to 

take another look at Ford and our of-

ferings. We are extremely competitive, 

and [Omnicraft] meets the sweet spot 

from a quality and price standpoint to 

allow our dealers or independent re-

pair shops to make a reasonable profit 

while applying a quality part. We won’t 

have the cheapest part, but it will be 

among the best for overall value.”

Expanding further into the aftermar-

ket is part of that growth strategy. “We 

want to meet customers on their own 

terms,” Toney says. “Customer reten-

tion is a key part of our strategy going 

forward. Today we do a really good job 

on one- to three-year-old vehicles. We 

want to expand that coverage.” 

OMNICRAFT MEETS THE SWEET SPOT FROM A QUALITY AND 
PRICE STANDPOINT TO ALLOW OUR INDEPENDENT REPAIR 
SHOPS TO MAKE A REASONABLE PROFIT WHILE APPLYING A 
QUALITY PART. – FREDERIEK TONEY

>> OMNICRAFT CONTINUED FROM PAGE 4

Frederiek Toney
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Expecting the worst 

stifles success
Don’t let your fear of failure prevent you from implementing new strategies

O
ver my past 40-plus years 

helping shop owners grow 

their business, I’ve found 

that one thing will never 

change — your beliefs based on the ex-

periences you have witnessed or heard 

of in business. Th e problem with belief 

systems is that you might have devel-

oped a belief that a certain strategy 

doesn’t work because you tried to im-

plement it at the wrong time or simply 

incorrectly. Or, you might have never 

tried it at all  because you heard from 

someone you respect that it didn’t work. 

The fear of something bad happen-

ing to you might keep you from imple-

menting the one thing you really need 

to improve your, and your family’s, life. I 

heard Coach Geoff Berman explaining 

to a shop owner how to overcome this 

obstacle, and his advice may help you 

try new strategies. 

Geoff began by saying: Can you re-

member a time when you were a child 

and something bad happened? You 

were scared to death that your par-

ents would find out about it, because 

you knew the consequences would be 

bad. You imagined the absolute worst. 

Images of punishments or loss of toys  

were going through your head. You were 

scared, and watching this horror movie 

playing over and over in your mind 

exacerbated your fear. You prayed this 

would never come to light, but some-

how it did. Oh no, they found out. 

So what happened? Was it as bad as 

you imagined? I’m betting it wasn’t. What 

does that tell you about this horror movie 

we a play in our minds? It’s fiction. That’s 

right — fiction! Recognizing it is fiction is 

the key to ignoring it. You will never get 

where you want to go if you don’t recog-

nize this. Stop listening to untruths. 

Here is a quote to help you remem-

ber to ignore the fiction: “The devil in 

your mind is always worse than the devil 

you actually face!”

I can’t do that. It won’t 

work here!

While on the phone with a client one 

day I was asked this question, “Geoff , the 

shop seems to consistently have busy 

days followed by slow days. What can 

I do to fi x that?” Th is is a great question 

and one a lot of shops struggle with. I re-

plied, “One of the best ways to improve 

that situation is to schedule the custom-

er’s next appointment as they are leaving 

today’s visit.” 

“That won’t work here. My customers 

won’t like that!” he tells me. What is his 

devil telling him? “I’ll upset customers 

if I do that, and they won’t come back.” 

Fiction, right? It is very easy to react to 

our horror movie and say, “I can’t!” But 

what if you took the “How can I do it?” 

approach instead. 

The conversation might go some-

thing like this. “Geoff, I’ve tried that 

before. It didn’t work out so well. If you 

think this will help regulate our day, 

maybe you can help me see what I did 

wrong. I really need to do a better job 

controlling the violent ups and downs of 

our days.” Which shop owner is going to 

see more success?

The fact is that many shop owners 

do schedule the next appointment as 

the customer is leaving and are very suc-

cessful. What if your customers come 

to enjoy the convenience and peace of 

mind knowing they don’t have to worry 

about getting their next service done on 

time, because they know you’re on top of 

it for them? This happens all the time in 

the shops that get it right. Why not yours? 

How else are you holding 

yourself back?

Have you ever had an employee you 

held onto longer than you should have 

(maybe years longer) because your dev-

il told you that if you lost him all kinds 

of bad things would happen? Th en all of 

a sudden he was gone and life actually 

got better. You asked yourself why you 

didn’t let him go sooner.

How about your pricing policy? Your 

devil tells you, “You can’t charge that! If 

you do you will lose business!” Yet the 

guy down the street is and he has been 

in business longer than you have.

What about selling maintenance? 

There was a time when your devil told 

you, “You can’t do that because people 

only want what they came in for. You’ll 

lose business.” But if you have made the 

transition, you have come to realize that 

not only can you sell those services, but 

people actually want them.

These are things that rob your shop 

of its productivity. They hurt you and 

more importantly, they hurt your staff.

Take the time to recognize how dan-

gerous your devil is when he rears his 

// PROFIT MATTERS

THE DEVIL IN YOUR MIND IS 
ALWAYS WORSE THAN THE 
DEVIL YOU ACTUALLY FACE.
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ugly head. When you are able to do that, 

you will stop saying, “I can’t” and start 

asking, “How can I?”

What can you control?

Now let’s take this a step further. It is 

very difficult to control what you see 

and hear while the hustle and bustle 

of your day is happening. It is also 

difficult to control how these things 

make you feel as they enter your 

brain. What is 100 percent in your 

control is how you respond or react to 

what is coming in. Choose to change 

the thought of “I can’t.” This simple 

thing will be hard at first, but if you 

practice, not only will you respond to 

things in a more positive way, but the 

people around you will, too. The only 

person you can change is you.

Overcome productivity 

robbers

Embrace the idea that there are no bad 

ideas. Become curious about solving 

problems and ask, “How can I?” Learn 

to ignore the devil in your mind and not 

be afraid of what might happen. Realize 

that it is never as bad as you expect. Th e 

fi rst step is to identify “productivity rob-

bers” and then start facing them, one at 

a time. It’s easier to start the journey with 

a single step. 

If you would like a “Self Check” of 

the Productivity Robbers that may be 

getting in your way, you can get it for 

a limited time at www.ationlinetraining.

com/2017-03.

CHRIS “CHUBBY” 
FREDERICK is the 
CEO and founder of 
the Automotive Training 
Institute. ATI’s 115 
associates train and coach 
more than 1,400 shop 

owners every week across North America 
to drive profits and dreams home to their 
families. This month’s article was written 
with the help of Coach Geoff Berman. 
chubby@autotraining.net

By MIKE JONES
No matter who you are, you are a game changer. A 

positive game changer is a person who alters the future in 
a positive way.

Here are 10 things a positive game changer NEVER says:
1. “I don’t have a choice.” No matter who you are or what 

your circumstance, you have a choice. Don’t allow your be-
lief system and circumstance limit your perception of choice.

2. “There’s nothing I can do about it.” Initiate action by rec-
ognizing the wide array of strengths at your disposal. Research 
suggests that the average person only realizes 10 perent of 
the potential available to them professionally or personally.

3. “I am the victim.” Take ownership. There are victims 
and volunteers. Accept personal responsibility for whatever 
is going on. Don’t ask, “Why me?” Instead ask, “What will I 
do to get to the outcome?”

4. “It’s not my fault.” Whether your actions caused the 
problem or not, focus on fi nding a positive solution, rather 
than looking for someone to blame. If the initial approach 
didn’t work, change the approach to change the results.

5. “We need better communication.” Committ to 
understanding others, rather than criticizing others for not 

communicating or doing things the way you would. Seek 
to understand the concerns of others to help connect and 
give them what they need.

6. “It’s not my job.” Fully committ to the team’s success. 
This team-focused mindset destroys the silo mentality that 
often has departments working toward confl icting purposes.

7. “If I only had more time.” In today’s fast-paced, 24/7 
business environment, there are constant demands that 
stretch us thin; however, use your time wisely. How we use 
it determines our level of success.

8. “Someone should hold him accountable.” Accounta-
bility cannot be demanded or imposed. If it is, that is blame. 
True and sustainable accountability is personal; it begins 
with gaining agreement from others.

9. “They need to change.” You can’t change others; 
however, you can engage others by honoring who they 
are and what they care about. This can be done authenti-
cally with a foundational understanding of yourself. In other 
words, say, “Change begins with me and the actions I take 
to create positive outcomes.”

10. “Can you fi x this?” Focus your energy on creative 
solutions and results, not the problem.

10 THINGS A POSITIVE GAME CHANGER NEVER SAYS

StabilizeYour Shop
Our life-changing 1-Day Workshops are 
coming to venues all over the US and Canada!

. The average attendee picks up 3–8% profit

. We’ve helped more than 25,000 shops over 

35-plus years

. Rated the #1 management consulting firm in the 

industry by Frost & Sullivan

Spots are limited. Find out when 

we’ll be near you and sign up online

at atiworkshops.com Chris “Chubby” 

Frederick, CEO
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Build a strong relationship 

with your parts distributor
How do you measure up as a customer for your parts distributor?

T 
he aftermarket industry has 

changed dramatically in the 

past fi ve years. Th erefore, the 

independent service shop 

and parts distributor need to clearly 

understand their role in the industry, 

and more importantly, understand that 

they must develop a diff erent kind of re-

lationship than that of the past. 

The amount of mistrust in the in-

dustry between the independent ser-

vice shop and the parts distributor has 

grown over the past 10 years. Many 

retail shops seem convinced that every 

parts distributor out there is determined 

to take advantage of them. They don’t 

— and can’t — trust their parts distribu-

tor company.  Nothing today could be 

further from the truth. Many good parts 

suppliers do exist across the country. 

It is time to address and change the 

business relationship between the inde-

pendent service shop and the indepen-

dent parts distributor.

In business today, successful shops 

build confidence and trust between 

themselves and their customer to get 

and keep the client’s  business. To do this, 

shops communicate, educate and under-

stand to whom they are selling and then 

build a plan tailored to that customer.

The better parts distributors today 

also understand that they must learn 

everything possible about the shop 

owners’ segment of the industry, earn 

their trust and build a relationship of 

open communication, education and 

provide comprehensive support for 

their customer.

Times have changed dramatically. 

Both parties are clearly now in the rela-

tionship business and  need each other 

more today than ever before.

These are realities, yet the indepen-

dent service shop and the independent 

parts distributor have failed miserably 

at the art of communication and edu-

cation about each other — then again, 

each party never asked.

The parts distributor never clearly 

communicated that they are in the com-

modity business. Commodity businesses 

need volume, and they need cash. Dis-

tributors never communicated that they 

can easily carry an inventory that can 

range in value from $500,000 to $3 mil-

lion; they never communicated that they 

must strive to turn over their inventory 

four times a year, and, due to the growth 

in number of skews, in the future may be 

striving to turn it 2.5 times a year. Poor 

inventory management in the parts 

distribution business increases costs 

dramatically. Too many distributors are 

operating on an overall business margin 

of only 26 percent to 33 percent. The bet-

ter distributors need an average of 40 per-

cent in order to bring real value to their 

service shop clients. Too many distribu-

tors make 50 to 60 deliveries per month 

to each service shop customer delivering 

$6,000 or less per month in purchases.  

You can do the math; it doesn’t add up.  

Too many distributors carry accounts re-

ceivable in the $100,000 to $500,000 plus 

range, yet they must pay their wholesale 

distributor in full each month. 

These are but a few of the very 

basics of the parts distribution busi-

ness, yet the service shop owner never 

asked, and the parts distributor always 

seemed to keep everything a big secret, 

too. The bottom line is that both parties 

need more net profit to their business, 

yet everyone goes around thinking 

if you made a profit from me, you 

“screwed me over.” This must change 

if we are to grow and prosper.

Let’s take a look and see how your 

service shop business measures up to 

your parts distributor’s needs:

P is Positive, and N is Negative.

P — Do you have a solid relation-

ship with one main parts supplier by 

sending them 85 percent to 90 percent 

of all purchases? Volume counts in the 

parts distribution business.

N — Do you deal with a distributor 

only because of the best price and dis-

counts they offer?

N — Do you try to build your shop’s 

net profit mainly on the margin of your 

parts and other hard goods you sell (oil, 

tires, batteries, etc.) because you are 

among the lowest labor rates in your 

area? 

N — Do you usually spend time on 

the phone or online and shop three or 

five different distributors to save a few 

bucks? 

P — Do you pay your statement in 

full each month? Cash is king in the 

commodity business!

THE AMOUNT OF MISTRUST 
IN THIS INDUSTRY BETWEEN 
THE INDEPENDENT SERVICE 
SHOP AND THEIR PARTS 
DISTRIBUTOR HAS GROWN 
OVER THE PAST TEN YEARS.  

// FINANCIAL FIGURES
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N — Do you pay only a portion of 

your monthly statement because you 

haven’t managed the business properly 

in order to pay all of your accounts in 

full when due?

N — Do you blame your supplier for 

your mismanagement of the business?  

N — Do you insist on consigned in-

ventory? If you don’t take ownership, 

your supplier is financing your inven-

tory at a cost to their business.

P — Do you communicate with your 

parts distributor your inventory require-

ment needs? When your supplier can 

buy right and you stock right, you and 

they can make more money.

P — Do you support all your sup-

plier’s initiatives or do you just pick and 

choose only what is of immediate ben-

efit to you? Supporting your supplier 

in various initiatives they may have is 

critical to their attitude towards you. 

Attitudes can dictate a level of support, 

can’t they? If an initiative doesn’t fit you, 

clearly communicate why it doesn’t fit 

your business; don’t just say, “no time,” 

“too busy” or “not interested”.  Clear com-

munication brings in the right initiatives 

for your business. It takes a lot of time 

to set up various initiatives, and time is 

money or cost in the parts distribution 

business.

N — Do you blame your supplier for 

a failed part because your business in-

stalled it incorrectly; thus you claim it is 

a warranty issue? Take responsibility for 

your company’s actions.

P — Do you keep all of your commit-

GREG ZEIGLER & 

JOE RODRIGUEZ, LORD Corp.

Maximize the benefi ts of the 
distributor relationship by 

selecting a distributor that carries 
the best, OEM-recommended 
products from manufacturers 
and suppliers. Service is another 
important aspect — look for a 
distributor interested in forming 
a partnership: providing service, 
training and business advice.

“One-stop” shopping is another 
ideal objective to consider. The 
distributor you choose should be 
able to provide all of the products 
you will need for effective, cost-
effi cient vehicle repair.

Of course, competitive pricing is 
always a consideration when buying 
products from a distributor. Be 
cautious of a distributor who sells 
products at the “most inexpensive” 
price. Are they selling at minimal 
prices while offering less or no 
service? There are some distributors 
that have scaled back on service 
levels because they are “locked-

in” by low-margin contracts with 
product suppliers. For the repair 
shop, just getting the cheapest 
product price might not bring the 
best level of service with the deal.  

A forward-thinking distributor 
should be keeping up with the 
latest advances in automotive repair 
products and sharing that knowledge. 
Larger distributors can often offer 
continued training, hands-on in-shop 
demonstrations, certifi cation classes, 
streamlined purchasing options, and a 
number of other cost-saving features.

Consolidation in the distributor 
industry makes it more diffi cult for 
the smaller distributors to offer 
competitive prices. However, 
consolidation has also lessened the 
distributorship choices available 
to shops. Therefore, it is important 
to choose a distributorship that 
offers good product availability, 
along with other services, such 
as product and cost tracking and 
training. Developing a true working 
partnership between a distributor 
and a repair shop offers success 
advantages to both.

MAXIMIZE DISTRIBUTOR RELATIONSHIPS
THE PERFECT FIT.

EPA & CARB.

© 2017 Tenneco Automotive Operating Company Inc.
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ments you make to your supplier? Your 

word as your bond is a great credibility 

builder.

N — When ordering parts for a spe-

cific job, do you ask the parts distributor 

to send out every possible variable on 

that job because you are not sure, and 

then send back what you don’t need? Ad-

justing all the paperwork for your experi-

ments is a huge cost to any distributor.

P — Do you insist on quality parts 

from your parts distributor? Quality 

parts reduce comebacks. Comebacks 

are a cost to the service shop and to the 

parts distributor.

P — Do you have a mutual positive, 

professional, trustworthy relationship 

with your parts distributor?

Too many shop owners do not want 

to develop the relationships that are 

required to be successful in business 

today. There is a saying — “If you always 

do what you’ve always done, you’ll al-

ways get what you’ve always got.” When 

a shop owner is not prepared to change 

their thinking about companies that are 

truly trying to make a positive effort and 

contribution to the industry and support 

that thinking with their actions, perhaps 

it really is time to get out of business. If 

we don’t change and do things differently 

than we all have done in the past 10 years, 

what truly is the alternative? Change in 

today’s business is not an option.

Good independent parts distribu-

tors are realizing that they can’t sell to 

every service shop out there. They want 

to choose who they do business with, 

build a credible business relationship 

and receive all that client’s monthly busi-

ness, get paid in full each month, allow-

ing them to move their own and their 

clients’ business forward. This is a fabu-

lous way to do business for both entities, 

and it sure does a lot to reduce the stress 

in our industry.  Many people in the in-

dustry think this is “pie in the sky.” That’s 

part of our problem. Too bad, because 

the parts distributors and service shop 

owners that have discovered it and how 

both parties can work together have an 

entirely different outlook on their busi-

ness and life, and their financial state-

ments support it. 

Become a “positive service shop 

business” to your chosen parts distribu-

tor. Open up the communication flood-

gates, build a credible, knowledgeable, 

business relationship and watch your 

business change for the better. 

OPERATIONS FINANCIAL FIGURES

BOB GREENWOOD, 
AAM, is president and 
CEO of Automotive 
Aftermarket E-Learning 
Centre Ltd. (AAEC), 
which provides 
business management 

resources for the automotive aftermarket. 
Bob has more than 36 years of business 
management experience and is one of 150 
worldwide AMi-approved instructors. 
greenwood@aaec.ca
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Prescription for perfection
ASE Blue Seal certified shop offers quality service
ROBERT BRAVENDER // Contributing Editor

Th e good ‘doctor ’— otherwise known as Frank Cham-

berlain, founder of Auto Physicians in Maryville, Tenn. 

— was recently up in Michigan touring a Ford plant. “We use 

quality parts,” he proudly reported from Dearborn, “and we 

order a lot of Motorcraft.” So much so that he won a contest set 

up by his parts wholesaler.

Of course quality is implicit with Chamberlain, whether it’s 

Ford or any other brand; as he asserts, they’ve been the only 

ASE Blue Seal certified shop in Blount County for the last five 

years. “ASE means a lot,” he stated. “Because of where the in-

dustry is going right now as far as the complexity, our techs 

have to be certified so people feel confident to bring their cars 

to us. We just put a Ford Fusion back together, a little 4-cylinder 

hybrid that’s a whole different (technology), so we go to a lot of 

the schools to make sure we stay trained.”

Chamberlain went to work for a dealership after a stint in 

the Army, however with the economic downturn in 2008, the 

dealer shut the doors, compelling Chamberlain to open his 

own. Along with some partners, equipment bought off the 

now-defunct dealer and some rented space, he only needed a 

name. “We didn’t want to be ‘Frank’s Auto Repair,’” he related. 

“I wanted something that would stand out, that I could build a 

logo with and people would remember.”

Starting from scratch, at first friends and family came in to 

help keep the business going, but eventually Auto Physicians 

achieved critical mass. “Our base is solid enough that we stay 

busy even though they may come in only two times a year for 

major work — oil changes, things like that,” said Chamberlain. 

“We found out if you can give good service, quality parts and 

a good warranty, you get the trust of your customers; that cus-

tomer base will grow — and we’ve been growing like weeds.” 

When they branched into other brands, “we did some TV 

and community service stuff, just to get the word out,” re-

called Chamberlain. “Naturally if they brought their Ford in, 

they would ask if we could work on their Honda too. It wasn’t 

a tough transition because each company has their own ways 

of doing it as far as sensors, injection, etc., but they’re basically 

all internal combustion engines.”

But diagnostics was another matter, so Chamberlain bought 

the equipment in phases. “We started with the IDS from Ford, 

of course,” he related, “then we got the VERUS from Snap-On, 

which covered a lot of different brands. That was okay, but we 

wanted something that did more, so we went and got some 

Bosch tools with the VCI. Since a lot of diagnostic tools from 

GM are by Bosch now, with VCI we can pay subscriptions to 

GM, Ford, Toyota, whatever, and just have the one machine.” 

Auto Physicians has ventured into other markets as well. 

“We do tires as a convenience to our customers,” Chamberlain 

noted. “They’ll bring their car in for a tune up and ask, ‘do you 

7
No. of bays

5,000
Total square footage 
of shops

$350
Average repair order

60
No. of customer 
vehicles per week

$1 million 
Annual gross revenue

Frank & 
Cheryl Chamberlain
Owners

1
No. of shops

9
Years in business

9
No. of employees

5
No. of techs

AUTO PHYSICIANS, INC. 
Maryville, Tenn. // www.autophysicianstn.com
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do tires?’ I put it on our website, but we 

concentrate more on the repair service. 

That’s why we became a NAPA Auto 

Care Center.” To help fill those extra de-

mands they’ve acquired a Hunter align-

ment machine, a wheel balancer and a 

brake lathe. 

Eventually Chamberlain bought out 

his partners and purchased his own fa-

cility. “My perception of a repair shop is 

a very clean environment,” something 

he could better control if he owned the 

property. “There are seven bays, a real 

nice waiting room with a children’s 

area and comfortable recliners. There’s 

a lot to being a repair facility nowadays; 

people don’t want to bring a quality car 

to a dump. So we keep it clean, we’ve got 

flowers outside; we provide things to the 

customer to help them feel at home.” 

This also extends to being upfront 

with the client. “Now they know a repair 

is going to cost them money, so the less 

emotionally difficult you make it, the 

better,” reasoned Chamberlain. “We be-

lieve in informing our customers about 

everything that goes on with their car, 

taking them out in the shop, showing 

them what’s going on, or we can email 

them videos of what we’re doing to their 

car, just to keep the customer informed 

so their experience is the least painful.”  

The internet plays a big part in their 

marketing strategy. “They’ve got those 

websites where you can design your 

own, but I never thought they looked very 

good,” Chamberlain commented. “So we 

got a company to make ours and help 

us run it, keep it fresh. We’ve also got our 

Facebook page where we can put up event 

notices, like the charity car show we had.” 

Chamberlain reported that this par-

ticular show raised $5,000 last year for 

Habitat for Humanity. “You put that on 

Facebook showing what you’re doing and 

share it,” he explained, “because we want 

the community to thrive and to do that 

you have to help out. The people see that 

you’re in the community and that moti-

vates them to like us; they respond to that.”  

And then there’s the commercials. 

Having produced two that they put in ro-

tation on local cable, at least one is always 

on their website. “We wanted something 

different on those [commercials], rather 

than have someone walking through the 

shop saying, ‘here at Auto Physicians we 

do this, this and this.’” explained Cham-

berlain. “We wanted something with a 

little bit of comedy in it.” 

In both of the ads, a hapless individ-

ual tries to fix a car himself, with increas-

ingly disastrous and hilarious results. “I 

told (the production company) the idea 

that I wanted, and they came up with 

how it should be [staged],” remarked 

Chamberlain. “We usually advertise on 

cable in the fall, because that’s when I 

can get better rates.”

Check ‘em out — they’re just what the 

doctor ordered. 

ROBERT BRAVENDER 
graduated from the 
University of Memphis with 
a bachelor’s degree in 
film and video production. 
He has edited magazines 
and produced shows for 

numerous channels, including “Motorhead 
Garage” with longtime how-to guys Sam 
Memmolo and Dave Bowman. 
rbravender@comcast.net
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COMMITMENT TO TRAINING

Turn price-shopping callers into 

appointment-making customers
ONCE YOU GET YOUR SHOP PHONE RINGING, ENSURE CUSTOMERS GET THROUGH THE DOOR
BILL HAAS // Contributing Editor

M
aking the phone ring 

at your shop takes tre-

mendous effort.  It ’s 

called marketing, ad-

vertising and brand awareness. Your 

business depends on people to re-

spond to these eff orts and reach out to 

you for help with their vehicle mainte-

nance and repair needs.

People calling your store in response 

to your marketing is the primary reason 

for your phone to ring. For all the effort 

put into making the phone ring, a similar 

level of effort is required when answer-

ing the phone to achieve the desired 

outcome — to make an appointment. 

The owner is responsible for mak-

ing the phone ring; the customer ser-

vice staff is responsible for turning that 

phone call into a car in the service bay. 

Often, when a service adviser fails to 

make the appointment, they’ll suggest 

the caller was a “price shopper.” That 

label infers they’re looking for the least-

expensive price. 

The real reason they called is the re-

sult of a referral, your website, a social 

media post or your customer reviews. 

Any of which gave the caller an expec-

tation that your store could help solve a 

problem. The caller asking, “How much 

is [a certain product or service]?” is often 

simply because they don’t know what 

else to ask. So how do you respond?

I suggest you take the price inquiry 

as an invitation to have a discussion. Ask 

why they need that product or service. 

The caller will usually describe the situ-

ation they need help with, and you can 

shift the focus of the conversation away 

from price.

Instead, discuss how you can help 

resolve their problem and assure them 

you are capable of seeing the car quickly, 

resolving the problem and having them 

back on the road in a minimal amount 

of time. Time is today’s currency.

The conversation with a true “price 

shopper” is different. The caller re-

sponds with the fact that they have their 

car with a certain shop and they’ve been 

told about a product or service and how 

much it will cost. They’ll want to know 

how much you’ll charge for it. The 

chances of the vehicle coming to your 

store depend strictly on price.

Unless you’re desperate for work, this 

isn’t the customer you’re looking for. 

When you have a sincere desire to 

help, callers know it. Allow them to tell 

their story and you’ll learn what’s really 

important. Focus on whatever that is. 

You aren’t able, or expected, to repair the 

car in the course of your conversation. 

Find a way to alleviate the pain caused 

by time without their transportation, 

and you win. Leave the repair or main-

tenance to the techs in the shop.

Remember, there was something that 

influenced the caller to contact you in 

the first place. Chances are, it was not 

price. Your job is to confirm they find 

competent and qualified help to resolve 

their problem. 

BILL HAAS is a 
former vice president 
of the Automotive 
Service Association 
and now a coach 
and consultant 
specializing in 
business performance 
improvement. His 

monthly blog, “Coach’s Corner” — where 
this article first ran — appears on ASA’s site 
at asashop.org.  
billh1317@gmail.com
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WATCH + LEARN

COUNTDOWN TO  

NACE automechanika 
CHICAGO

Unlock your scope’s 
diagnostic power

Using the CMP/CPK signals 
to check timing

MOTORAGE.COM/Scopepower
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Motorage.com/Build

How to test and diagnose 
oxygen sensors

MOTORAGE.COM/O2sensor
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“I wanted to go to Automechanika 

Chicago 2015, but couldn’t. But this 

worked out; the classes are great.”

— JAIME HERNANDEZ, TECH WITH ULTRA AUTO SERV-

ICE, CICERO, ILL; ATTENDEE OF NACE AUTOMECHANIKA 

CHICAGO — LIVE! ONE-DAY TRAINING EVENT

Forum: Must-attend training events 
of 2017
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Two new headlights are safer than one

Change in pairs

Safety you can see
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You change your customer’s brakes in pairs. This small act creates 

a big effect on their safety. Changing their headlights in pairs has 

a big effect too – giving them better visibility and driving safety.

Change in pairs – with Philips OE quality lighting.
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TRAINING EVENTS
MARCH 25

TST 14th Annual Technician 
Training Big Event 
Westchester Marriott Hotel
Tarrytown, New York

APRIL 1

Repair Shop Master; Automotive 
Management Institute
Kansas City, Missouri

APRIL 18-24

Up your voltage!
Auto Career Development Center
Wayside Automotive; 
Seekonk, Maine

APRIL 24

National Automotive Service 
Task Force spring meeting
Bourbon Orleans Hotel,
New Orleans, Louisana

APRIL 25-28

ToolTech 2017 
Bourbon Orleans Hotel
New Orleans, Louisana

JUNE 9-11

ASA Arizona Auto Training 
& Expo; WeKoPa Resort & 

Conference Center
Scottsdale, Arizona

JUNE 12-16

Advanced Selling Skills
RLO Training
Cincinati, Ohio

JULY 26-29

NACE Automechanika Chicago
McCormick Place West
Chicago, Illinois

SOCIAL INSIGHTS
DIAGNOSING OBD I, OBD II 
CATALYTIC CONVERTER CONCERNS
Whether you are working on an OBD I or OBD II vehicle, it 
needs to be running correctly before testing the converter. 
Misfi res, exhaust leaks or fuel system issues need to be fi xed 
prior to proceeding with converter diagnosis. What happens in-
side of a catalytic converter is a chemical reaction. Conditions 
have to be correct to facilitate this reaction. If the vehicle is 
running correctly, then the conditions for appropriate catalytic 
converter operation should exist. 
Motorage.com/converterconcern

APPROACH INTERMITTENT FAULTS WITH LOGIC, 
DIAGNOSTIC CURIOSITY
What’s typical in a repair shop is not necessarily what a mobile 
technician sees. “Stationary” techs and shop owners handle 
the typical situations. I’m usually not called to help until the 
shops exhausted most — if not all — of the ways to resolve 
their customers’ vehicle complaints.

Motorage.com/curiosity

TIPS FOR DIAGNOSING STARTER CIRCUIT CONCERNS
Starters have a tough job to begin with, and low voltage will 
overheat a starter the same as if you were to stall it out trying 
to spin a half locked-up engine. That’s why having a good, 
strong battery and good, clean connections are so important. 

Motorage.com/starterconcerns

LIFE ON THE FRONT LINES
Sometimes vehicle owners don’t understand the importance 
of engine oil and only look at price when they need their 
oil changed. We have all come across a customer who has 
purchased or leased a vehicle that they really can’t afford. This 
owner is always looking for a bargain that in the long run will 
get them into trouble.  

Motorage.com/frontlines

MOTOR AGE HOW2 #1: BACKPROBE OR PIERCE?
Whether you are using a Digital MultiMeter (DMM) or a Digital 
Storage Oscilloscope (DSO), you have to connect to the circuit 
you want to test in order to get a measurement. How do you 
do that? In this brand new training series, Pete Meier shows 
you the two primary methods (backprobe or pierce) and shares 
the pros and cons of each.  

Motorage.com/how21

See how you can
finish the job right

www.hunter.com/motorage
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qualifying product part numbers, and how to enter without purchase, see www.drivewiththeoriginal.com. Sponsor: MAHLE Industries, Inc., 23030 MAHLE Drive, Farmington Hills, Michigan 48335.

www.mahle-aftermarket.com
© 2016 MAHLE

THE ORIGINAL CHOICE IN OE SEALING SOLUTIONS

A TWIN-TURBOCHARGED  
1,000 HORSEPOWER 
MAHLE FORD MUSTANG  

FROM PETTY’S GARAGE

YOU COULD WIN A TWIN-TURBO  
1,000 HORSEPOWER 
MAHLE FORD MUSTANG  

FROM PETTY’S GARAGE

MAHLE is celebrating the launch of the MAHLE Original®  
gasket brand by giving every Technican that uses select  
MAHLE Original gasket sets a chance to be an instant winner,  
and an entry for a grand prize package including a trip to  
AAPEX 2017 and a chance to win the MAHLE Ford Mustang  
from Petty’s Garage!

Visit www.drivewiththeoriginal.com for all the details.
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JEFF MINTER // Contributing Editor

W
hile collision avoidance 

systems are becoming 

somewhat of a buzz 

word lately, they really 

aren’t all that new. In fact, General Mo-

tors acquired Hughes Aircraft Corpora-

tion back in 1985 in part to accelerate 

their development of collision avoid-

ance systems. General Motors continued 

progress with the systems and eventually 

participated in a joint project with the Na-

tional Highway Traffic Safety Administra-

tion (NHTSA), which ran from 1999-2004 

to further refine and finally launch their 

first system, which was installed on a 

limited number of the model year 2002 

Buick LeSabre for real-world testing.  

Some of the technology used in col-

lision avoidance systems is in essence a 

limited version of autonomous vehicle 

technology. The most common type of 

these systems currently being imple-

mented is automated cruise control. 

These systems are not new either, really; 

in fact, these were introduced years be-

fore the GM/NHTSA collision avoidance 

project. Early versions of laser-based 

automated cruise systems were intro-

duced to the Japanese market in the 

early to mid-1990s by both Mitsubishi 

and Toyota. That was then followed by 

the first worldwide launch of a radar-

based system on the Mercedes Benz S 

class around 1999, which included the 

U.S. market.  

The number and complexity of these 

types of systems obviously prevents this 

article from covering them all. Instead, 

I’ll focus on a few main types of systems 

that may impact how your shop handles 

even “basic” services such as brakes, 

tires and alignments.

Automated Cruise Control

As I just mentioned, Automated Cruise 

Control systems are not exactly new. 

That being said, however, they are begin-

ning to become much more common, 

so the chances of you needing to deal 

with them are increasing almost daily. 

The basic concept with these systems 

is to help reduce the amount of driver 

input required once cruise control is 

enabled. The actual amount of assist-

ance the vehicle provides, however, can 

vary widely. In the most basic systems 

that were first introduced, the driver 

was simply provided with a warning 

that they were approaching a vehicle 

that was moving slower. That progressed 

fairly rapidly to include a limited con-

trol system that would adjust the throt-

tle in an attempt to adjust pace to the 

other vehicle, but didn’t include active 

braking. Today, we can see any realm 

of these systems all the way up to the 

soon-to-be-released GM “Super Cruise” 

(Super Cruise is the working name GM 

is using for their automated driving sys-

tems). The Super Cruise system is capa-

AS THE SYSTEMS CONTINUE TO INCREASE IN COMPLEXITY,  
HAVE YOU CONSIDERED THE POTENTIAL IMPACT FOR YOUR SHOP?  

DEALING WITH COLLISION 
AVOIDANCE  SYSTEMS

TOYOTA DYNAMIC RADAR CRUISE CONTROL
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to be OE or better. *
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ble of not only pacing the vehicle to oth-

er cars (all the way to a complete stop if 

necessary), it can also keep the vehicle 

in its own lane through steering assist. 

That system was expected to be released 

in late 2016; however, it has now been 

pushed to sometime during 2017 with 

the first introduction expected to be on 

the Cadillac CT6. While it has been de-

layed, GM promises the technology is 

very close to production.  

So, how might automated cruise con-

trol affect what you do every day? Prob-

ably the most likely impact will be if you 

perform alignments. I was working as a 

Mercedes-Benz dealership technician 

when their first Distronic radar-paced 

cruise control entered the U.S. market in 

1999. The dealership was required to re-

place their alignment equipment at that 

point to ensure the system being used 

was accurate enough to maintain the 

required tolerances (and the system we 

took out wasn’t exactly old). You might 

be asking yourself how alignment could 

impact a cruise control system. With vir-

tually all of these systems, there are radar 

and/or laser sensors involved. Those 

sensors are typically mounted toward 

the front center of the vehicle (radiator 

core support area) and face forward. The 

goal of the sensors is to watch for other 

vehicles in front of, and in the same lane 

as, the vehicle being driven. The key part 

to that as it relates to alignments is that 

it watches for vehicles in the same lane. 

With the sensor(s) being mounted to the 

body, if the vehicle is “dog tracking” due to 

poor alignment, the sensor(s) may not be 

looking directly forward. Dog tracking is 

caused by the vehicle’s thrust angle being 

incorrect. The incorrect thrust angle re-

sults in the rear wheels pushing the ve-

hicle off to one side or the other. To keep 

the vehicle going straight down the road, 

the driver then corrects it by turning the 

front wheels until they are virtually par-

allel to the rear wheels, which would 

cause the steering wheel to be off center. 

If a two-wheel (front wheel) alignment is 

performed without correcting the thrust 

angle, everything could look correct to 

the driver (steering wheel straight, no 

pulling, etc.), but the automated cruise 

sensors could be pointing too far off to 

one side. That means either the thrust 

TOYOTA SAFETY SENSE 
Collision avoidance technology

ANCOwipers.com
©2016 Federal-Mogul Motorparts Corporation. All trademarks shown are 
owned by Federal-Mogul Corporation, or one or more of its subsidiaries,  
in one or more countries. All rights reserved.

Don’t want  
tunnel vision?
See the whole  
picture with ANCO®.
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• Stops up to 50 feet sooner than other leading pads* 
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angle would need to be corrected or the 

alignment of the sensor would need to be 

adjusted to correct for the thrust angle in 

order for the system to work as designed. 

Electronic Stability Control

Electronic Stability Control (ESC, also 

referred to as EPS or DSC) has been 

required on vehicles in the U.S. market 

since model year 2012. Even with five 

years of full implementation (and nu-

merous more years of limited imple-

mentation before that), the amount of 

technician knowledge on these systems 

still seems lacking at times. As a refresh-

er, these systems were primarily imple-

mented to help reduce rollover accidents. 

They do this by controlling the braking of 

individual wheels if a vehicle is beginning 

to skid. Of course, that means the vehicle 

needs to make very fast decisions about 

which brake(s) to apply, and how hard to 

apply them. To support those decisions, 

the vehicles have been equipped with ad-

ditional sensors such as YAW rate sen-

sors and steering wheel angle sensors.  

The YAW rate sensor monitors the ve-

hicle’s “sideways” acceleration (G force). 

It’s important to ensure these sensors are 

mounted in the correct orientation when 

installed in the vehicle and that they are 

torqued properly to avoid any potential 

erroneous/inaccurate data. The steering 

wheel angle sensor is used to provide 

input about how fast the steering wheel 

is being turned, in which direction, and 

the relation to center. The relationship 

to center is the part that is likely to affect 

your servicing of the vehicle the most 

frequently. Much like the cruise control 

systems mentioned before need to have 

thrust angles correct to function properly, 

the steering wheel angle sensor needs to 

be calibrated after an alignment. This en-

sures that what the vehicle recognizes as 

“center” for the steering wheel correlates 

to when the vehicle is actually driving 

straight forward. Without that calibration 

being performed, the ESC could poten-

tially apply the wrong brake(s) during a 

skid. The calibration typically requires a 

scan tool and can include a fairly lengthy 

process. Some of the newer alignment 

systems, such as the Hunter HawkEye 

Elite, however are starting to build some 

of this steering angle recalibration (and 

even some of the cruise control sensor 

alignment functions) into their software. 

That likely will prove to be a very large 

time saver if you do a large number of 

alignments on late-model vehicles.      

Collision avoidance systems

Collision avoidance systems is currently 

a pretty broad range of technologies, 

and that range is still expanding. Some 

of the more common ones that are be-

ing implemented involve various ways 

to keep a vehicle in its own lane (either 

passively or actively) and provide auto-

mated or assisted emergency braking. 

The driving force behind these systems 

is the fact that most motor vehicle crash-

es are tied to human choice or error. In 

fact, the NHTSA estimated in 2015 that 

human error or choice accounted for 

around 94 percent of all vehicle crashes.

Lane departure systems can be a 

warning-only system that lets the driver 

know they are about to leave the lane or 

a more active system that will actually 

help keep the vehicle within the lane. 

MERCEDES BENZ LANE WATCH DIAGRAM
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Both types of these systems rely on at 

least one camera to monitor the lane po-

sition. It’s important to have awareness 

of these systems and the locations of the 

camera(s) on vehicles you are working 

on. Because the systems rely on input 

from those cameras, anything you do 

that could impact the view those cameras 

have could cause the system to not work 

correctly. For windshield-mounted cam-

eras, that could be something as simple 

as putting on the incorrect length wiper 

blade. If the camera is mounted up high 

behind the windshield, a shorter wiper 

blade could prevent the area in front of 

the camera from being cleared and/or 

cleaned when the wipers are activated.  

Another fairly common repair that you 

likely sublet out, if you do them at all, 

is windshield glass replacement. If you 

offer to have that service performed on 

these vehicles, you need to be aware of 

the OEM requirements and any addi-

tional steps you may need to perform 

that the glass companies typically don’t 

do. For instance, Honda has a Parts TSB 

(that’s right — Parts, not Service) that 

specifically warns about using non-

OEM glass in any of their vehicles with a 

forward-facing camera mounted behind 

the windshield. The concern is that any 

other glass brand may not allow the cam-

era to be focused properly since after all, 

the windshield is more or less serving as 

a second lens for the camera. And even 

if the correct glass is installed, it’s highly 

likely these systems will all require some 

type of recalibration procedure that will 

almost definitely require a capable scan 

tool. If that recalibration isn’t done, or an 

incorrect type of glass is used, it likely 

won’t set a code right away. It could, 

however, impact the performance of the 

system and result in driver complaints 

that may take a lot of time to chase 

down (erratic lane departure warnings, 

etc.). The more advanced lane-keeping 

systems simply take it a step further. They 

process the input from the lane departure 

system and then act on the data provided 

to keep the vehicle in its lane. This can 

be accomplished through selective wheel 

braking, steering assist, etc. Ensuring all 

related systems on the vehicle are operat-

ing properly is critical to the operation of 

the safety system.

Active braking is another collision 

avoidance system with a wide range of 

implementation methods. As with many 

of the other systems, this isn’t really a 

new concept, but rather one that is being 

implemented much more broadly and 

is becoming more capable. Mercedes-

Benz actually introduced their BAS 

(Brake Assist System) back in 1996. That 

system would activate if a driver applied 

EVOLUTION OF MERCEDES-BENZ BRAKE ASSIST
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the brakes in a method that appeared to 

be a panic braking event. It would then 

apply additional braking force to help 

bring the vehicle to a stop as rapidly 

as possible if the driver wasn’t pushing 

hard enough on the pedal. Systems have 

since progressed to provide warnings to 

the driver (audible and/or visual), and 

even systems that will apply the brakes 

without driver input if the driver doesn’t 

respond to the warnings. 

So, how do these braking systems 

potentially impact your service of the 

vehicles? For the most part it’s not a 

lot different from taking care of a tradi-

tional braking system. It’s important to 

ensure the core braking system is work-

ing properly. That means you also need 

to consider the quality and construc-

tion of braking components you are 

using to service vehicles. The systems 

are designed to operate properly given 

the OEM-specified brakes. Consider 

the possible implications if you install 

brake pads that are not the same type 

and/or quality of the OEM pads. A low-

cost alternative that may not provide the 

same stopping power could mean the 

system doesn’t function to its full capa-

bility. Alternatively, an “upgraded” per-

formance set of brake pads that actually 

grips the rotors more aggressively could 

possibly cause wheels to lock up, which 

may decrease the effectiveness of the 

automated braking systems as much, 

or more than, a set of “weaker” brake 

pads. There’s definitely nothing wrong 

with using aftermarket parts, just be sure 

they meet the OEM specifications. 

None of these new technologies will 

drastically change what you do on a 

daily basis; however, it does reinforce a 

few key things that I feel all shop owners 

need to maintain focus on at all times:

9  Ensure your staff is continually 

attending updated training.

9 Don’t limit this to just your tech-

nicians; your service advisors also need 

to have a working knowledge of these 

systems to be able to explain what is 

needed to your customers.

9  Ensure you have access to high 

quality service information.

9 OEM service information is ideal 

to ensure accuracy on the latest models/

technology.

9  If using aftermarket service in-

formation, I prefer to have two or more 

sources available as a way to cross check 

the information if/when needed.

9  Ensure your equipment is kept 

up to date.

9 Whether it’s scan tools, alignment 

equipment, etc. be sure you have the 

required tools to effectively service any 

vehicles you are taking in. 
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NETWORK DIAGNOSTIC 
STRATEGIES

M
ay you live in interest-

ing times” is a quote 

that always caught my 

ear growing up. After 

Googling it, I found that it originated as 

an old Chinese curse. In the automotive 

repair industry, we certainly are living 

in very interesting times. Technology is 

advancing at such an alarming rate that 

technicians and shops are in a constant 

scramble to keep up. Some may regard 

this as a curse indeed! 

Others — those who are willing to 

invest in themselves and are eager to 

adapt — hopefully see this as an oppor-

tunity to learn and to thrive. Communi-

cation networks and their diagnosis are 

a prime example of both the challenges 

and the inevitability of this technology 

moving forward. 

The trick to it all

Communication networks come in 

many diff erent confi gurations and pro-

tocols. Th e trick, as I see it, is not to be-

come overwhelmed or intimidated by 

the task or diagnosis at hand. Having a 

good plan of attack is one of the keys to 

reaching a successful conclusion. Having 

an understanding of how the network is 

laid out and the protocol or protocols it 

communicates with are essential. A wir-

ing diagram and a quick read of service 

information will usually provide a quick 

insight of the network’s layout and com-

munication characteristics.

I believe similar to any automotive 

electronic system diagnosis, the first 

step is to garner as much information 

as you can with the least amount of ef-

fort. For me, this is almost always by 

plugging a scan tool into the DLC to 

communicate with modules, pull codes 

and look at the data stream. But what 

do we do or how do we start if we can-

ERIC ZIEGLER // Contributing Editor
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not communicate with the network, 

certain modules are unresponsive, 

or we have those ever pesky U codes? 

We will examine some of these issues 

and some common sense approaches 

to develop a systematic plan of attack 

(POA) to aid us in no communication 

and U-code issues.

In general, if we can talk to other 

modules on the network bus, there 

should be some form of U codes set. 

The way I like to simplify it is this: the 

module with the U code is stating that 

“the problem is with u (you) and not me.” 

In other words, if a 2008 Cobalt PCM 

has a U0140 for communication fault 

with the Body Control Module, gener-

ally the fault is not with the module that 

reported the U code — in this case, the 

PCM. So in this example, our POA will 

concentrate our efforts and testing at the 

BCM. My POA would start simple with 

the scan tool and perform a network test 

if offered. If not, I am going to attempt 

communication with the suspect mod-

ule or, in this case, the BCM. Suppose I 

have the ability to do a complete vehicle 

scan and multiple modules report code 

U0140 and the network test is performed 

and all the modules are on the bus ex-

cept for the BCM. These results alone tell 

me quite a bit if I employ the diagnostic 

tool on my shoulders. I know that the 

bus cannot be dead or shorted to power 

or ground due to the fact that I can com-

municate with other modules on the bus 

and that they have pointed the finger at 

the unresponsive BCM. This greatly 

helps to streamline my process, doesn’t 

it? Now I go direct to the BCM and do my 

testing there.

One simplification or universal rule 

of thumb I use is that all modules require 

at the very least three things. In order 

to communicate, all modules require 

power, ground and the physical layer for 

data communication or the serial data 

line (network bus integrity). Some mod-

ules may also require a “wake up” signal 

and some modules will  lose communi-

cation if a sensor voltage supply circuit is 

shorted. This being said, I will reference 

my SI for a diagram of the 2008 Cobalt’s 

BCM (Figure 1). I want to verify that I 

have power and ground. I like to use a 

headlight or a headlight bulb to load the 

circuit and perform a loaded voltage drop 

test. If I have solid power and ground, my 

next step is to verify the network connec-

tion or the integrity of the serial data bus 

between the BCM and the rest of the ve-

hicle. I prefer to use a lab scope for this, 

but a wiring diagram and multimeter 

could also be used. If the power, ground 

2
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and serial data circuits are good and I 

have no communication with the scan 

tool and have U codes for the BCM in 

other modules, the BCM is most likely the 

issue. This is a fairly fundamental failure 

of a module that is pretty straightforward 

in its diagnosis. Things can get a lot more 

challenging, so let’s look at some others 

and some tools and techniques that will 

aid us in our diagnosis.

Multiple modules

Perhaps my failure is several modules 

that do not communicate or that I have 

multiple U codes for communication is-

sues on a vehicle with a standard CAN 

High and Low Bus. Something to con-

sider — a lot of standard Controller Area 

Networks, or CAN networks, use some 

sort of termination resistance on the 

bus. Most use 120 ohm resistors at either 

end of the bus. The resistors can be built 

into a module or a physical resistor that 

is plugged into the bus or even the fuse 

block. Ohms Law tells us that the result 

of these two 120 ohms resistors wired in 

parallel is 60 ohms, so if we were to dis-

connect the battery and place an ohm-

meter across pins 6 and 14 of the DLC 

connector, that’s the resistance I should 

read. Remember to use a DLC breakout 

box (or BOB) or the correct test terminal 

in the DLC connector to avoid creating 

terminal tension issues (Note: There are 

exceptions — like Dodge vehicles. Al-

ways consult a wiring diagram). If I see 

60 ohms of termination resistance, I have 

a fairly good idea of the integrity of the 

CAN bus. If I see 120 ohms, I know I have 

some testing to do. I could be looking for 

an open in the bus, a blown termination 

© 2017 Gates Corporation. All rights reserved. 2/17
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resistor or a defective mode that houses the termination resis-

tor that is open internally. I can also use a decade box or a 120 

resistor and my wiring diagram to strategically substitute while 

observing the termination resistance at the DLC.  

If I have two different modules with 120 resistors in them 

and I read 120 ohms at the DLC pins 6 and 14, I could have 

either a module that is open or the wiring between those 

modules could be the cause. If I unplug the two modules that 

house the termination resistors one at a time and I see the 

resistance at the DLC go to zero, I know that was the good 

module and the open is in the other module or wiring going 

to it. If, let’s say, the PCM houses the termination resistor and I 

have 120 ohms at the DLC between 6 and 14 and I unplugged 

the PCM and substitute a 120-ohm resistance across the CAN 

bus wires in the PCM connector. If my termination resistance 

is now 60 ohms, I know the issue is internal to the PCM.

Perhaps in my initial termination resistance I see something 

other than 60 or 120 — I may be looking for a bus that has physi-

cally shorted to power or to ground. There are some caveats 

and limitations to termination resistance testing, but I look at 

it as another tool in my diagnostic arsenal. It is a fairly simple 

test and if nothing else, it forces one to consult a wiring diagram 

and get an idea of the physical layout of the network.

Scan tool testing

There have been lots of gains on the OE scan tool side in re-

gards to network diagnostics. Most OEs have some sort of 

network diagnostic tool or software that works in conjunction 

with their scan tool. In the case of Ford it is the Live Network 

Monitor Test software via Ford PTS subscription that works in 

conjunction with IDS and the VCM interfaces. It is applicable 

on vehicles from 2006 and up.  

Each of the modules or nodes on vehicle’s Module Commu-

nications Network are repeatedly “pinged” during the Network 

Monitor Test to confirm that the module(s) can communicate. 

The test indicator will show green if a module is online and 

responded to the tool’s “ping.” Conversely, if a module fails to 

respond, the test result will be a red icon for the affected mod-

ule and an audible alert. This can be helpful if the communica-

tion faults are intermittent with U codes in history or U1000 

State of Health (SOH) codes rather than a current fault. If wir-

ing harness issues are suspected, the tech could perform the 

“wiggle test” of the suspected harness while observing and/or 

listening to the tool for changes in module state.

The FCA/Dodge/Jeep scan tool, wiTECH lays out the to-

pology of the network on the home page. The tech can easily 

see every module that is on the network(s). Moreover, the tech 

can see which modules are communicating or not and which 

have codes. When wiTECH is operated online, the VIN is read 

and compared to the information on the factory server and 

populates the modules that are supposed to be on the bus 

via the sales codes assigned to the vehicle’s VIN. This “greys 

out” the modules that are optionally for the vehicle’s platform 

that it is not equipped with. This is a very helpful feature that 

eliminates that “I wonder if the vehicle is equipped with that 

module…” thinking that sometimes leads a tech down the 

wrong path consulting a network wiring diagram that shows 

all the possible modules on the bus.

The different buses are laid out and identified and color 

coded. Each separate bus shows the modules that are sup-

posed to be on it and their respective statuses. The modules 

that are displayed in blue are on the bus and do not have 

any codes present. The modules that are displayed in yellow 

4
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are on the bus, but have codes stored 

in them. A module that is displayed in 

red (Figure 2) is supposed to be on the 

bus, but it is not present. The radio in 

this vehicle had been replaced with an 

aftermarket unit. Note the modules in 

grey; they are optional equipment that 

the vehicle was not built with. The light-

ning bolt signifies that a calibration 

update is available for that particular 

module. All DTCs are listed on that 

same screen. This simple and intuitive 

layout quickly lets the tech know how 

the bus is physically laid out, which 

modules are on the bus, which ones 

might be missing and which modules 

have DTCs and what the DTCs are — 

all on one screen! A solid plan of attack 

can be madequickly based on these 

results. One important thing to notice 

on this network layout is that there is no 

circuit continuity from the DLC and to 

the modules on the bus(es) other than 

the TIPM and the DLC on the Diagnos-

tic CAN C Bus. This can present a chal-

lenge for using the standard CAN Bus 

60 ohm termination resistance test on 

the whole CAN network between DLC 

pins 6 and 14 with the battery discon-

nected. The TIPM in this vehicle is the 

gateway in which all communication 

protocols and networks run through. It 

also can present issues if the gateway 

is down and not functioning. However, 

by referencing a network diagram and 

employing some creativity and solid 

dual channel scope techniques, one 

can quickly determine network bus 

integrity and continuity from one point 

to another.

Some scope techniques

Th e scope technique I am referring to 

uses a dual-trace scope to help verify 

network integrity between two points 

on a network or between two modules. 

Let’s say we have multiple modules that 

have U codes for no communication 

with the ABS module. My POA might 

be to first verify power and ground at 

the module. So say we have both. My 

next concern is does the ABS commu-

nicate on the bus and does the bus have 

physical integrity or continuity between 

the ABS module and the module that re-

ported the U code for loss of communi-

cation with the ABS module? One chan-

nel of the scope is hooked up on the 

data bus circuit at the ABS module and 

another scope channel at the module 

reporting the U code. Communication 

is attempted when the ABS module is 

“pinged” with the scan tool (if possible) 

and the scope images are compared. 

If they are “time-stamp aligned” or are 

mirror images of one another, the wire 

or physical layer for data communica-

tion must be good. 
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So in the ISO bus circuit shown (Figure 

3), I wanted to verify I had continuity be-

tween the DLC pin 7 and the ISO commu-

nication circuit C310 pin 11 at the RCM. I 

hooked one channel of the scope to pin 7 

of my AESwave’s LineSpi DLC breakout 

box and the other I back-pinned C310 pin 

11 at the RCM and attempted RCM com-

munication with the scan tool. What can 

I say about the bus between those two  

points? Note how both channels (Figure 

4) are aligned and are mirror images of 

one another. This waveform demon-

strates that we have to have continuity 

between those two points and that there 

are no other factors inf luencing the circuit at either point. 

This particular vehicle had no communication with the RCM, 

which had been erroneously replaced for the communication 

fault. Dual-trace scoping the bus quickly eliminated any sus-

picion of the ISO network between the DLC and RCM com-

munication line. The module had a voltage drop issue on the 

power side. The feeds and grounds were tested with an LED-

style test light and appeared to have both power and ground 

present, and the module was condemned too quickly. This 

also illustrates the need to employ good test techniques like 

properly loading the circuit and using a loaded voltage drop 

test when verifying feeds and grounds to a module.

In summary, safety and consumer demand for comfort 

and convenience features are driving engineers and OEMs to 

build modern vehicles that are becoming increasingly com-

plex, requiring multiple protocols to interconnect all the mod-

ules. Network diagnostics and U codes can seem intimidating 

at first and diagnosing them a daunting task. I believe having 

a solid POA will serve you well. Remember the basic things 

like start simple with a scan tool and see which modules you 

have the ability to communicate with and if any U codes are 

present. Getting a lay of the land is crucial, so take a couple of 

minutes to educate yourself about the system you are working 

on. Note the bus configurations and protocols involved with 

the bus/module(s) you are trying to diagnose. With the advent 

of systems like V2V, the connected car and autonomous ve-

hicles soon to be on the horizon, a multitude of modules and 

multiple protocol networks are certain not to be going away 

anytime soon. The trick, as I see it, is to do what we as techs 

have always had to do — educate ourselves and adapt! Never 

forget that the most powerful tool in your diagnostic arsenal 

doesn’t rest on your toolbox — it rests on your shoulders! We 

most definitely live in interesting times. The difference is that 

it can be a great motivator and make for a challenging and 

rewarding career to those who embrace it; it doesn’t have to 

be a curse. May you live in interesting times indeed! 

FORD NEWORK TOOL 2
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Tech who specializes in module programming, 
drivability, electrical and network systems 
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SCOTT SHOTTON // Contributing Editor

Seemingly simple issues such 
as power windows that do 
not work, a no crank no-start 
condition or even erratic op-

eration of multiple systems can be due 
to a network fault. In addition, a network 
issue is often a surprise to the technician 
due to the fact that the customer’s com-
plaint may seem to have no correlation 
to the actual fault. Given these state-
ments, let us explore network diagnosis.

Networks can fail in multiple ways. 
The diagnostic approach we choose 
depends on the type of communication 
failure we are presented with. Some ex-
amples of failures include one module 
does not communicate, some modules 
do not communicate, all modules do not 

communicate or modules set “U” codes 
for network communication. Of course, 
there are additional failures, but these 
are the most common. Each of these fail-
ures may require a different approach. 
However, there is a four-step plan of 
attack that can point us in the correct 
diagnostic direction almost every time. 

Step 1: Who is talking and 
who is not?
Th e fi rst step in any network diagnosis 
is to connect a scan tool and attempt 
to communicate with every module on 
the vehicle. Some scan tools, or manu-
facturers, allow us to poll or ping all of 
the vehicle’s modules to see who is com-
municating on the network(s). Factory, 
or enhanced, scan tools will be required 
here because a generic code reader is 

not going to cut the mustard since they 
will most likely only communicate with 
powertrain-related modules. We will 
need to attempt communication with 
all of the modules on the vehicle. If an 
OE or enhanced scan tool is not availa-
ble, the diagnosis can still be performed 
but will take more time and most likely 
require the use of a scope. Th e value of 
scope usage will be illustrated later in 
this article. During this first step, it is 
important to keep notes on all of the 
modules that respond to the scan tool, 
because this list will have to be com-
pared to the modules that the vehicle is 
equipped with.

Step 2: Get the lay of the land
Th e second step is to use the informa-
tion gathered from Step 1 and compare 

BEING ABLE TO DIAGNOSE NETWORK COMMUNICATION ISSUES IS CRITICAL, AS ALMOST 
EVERY SYSTEM ON MODERN VEHICLES RELIES ON IT.

A LOGICAL 
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DIAGNOSTICS
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the acquired list of responding modules 

to the network topology. Printing the 

wiring diagram and color coding them 

with highlighters aids in easy visual 

identification of what is actually hap-

pening on the network. For example, 

highlight every module that communi-

cates in green, highlight every module 

that the vehicle is equipped with but 

does not communicate on a network in 

pink and cross off any module that the 

vehicle is not equipped with. This tech-

nique makes it easy to step back and 

get a good feel of what type of network 

problem the vehicle has. Often, the in-

formation provided in this step gives the 

technician a pretty good idea of where 

the problem may lie even before any 

additional testing is performed. Tech-

nicians using Chrysler wiTech know 

what I am referring to because this task 

is performed for us, with a slightly differ-

ent color scheme, as soon as the vehicle 

is connected to the tool.

Step 3: Know what “good” is

At this point we will most likely be con-

necting a scope to the communication 

line somewhere in the circuit. Knowing 

what a good signal voltage should be is 

crucial. For example, GM Class 2 should 

rest around 0 volts and pulses to about 

7 volts while communicating. What is 

being said by the individual modules 

we may never know nor do we need to 

know. Our concern is if something can 

actually be said, not what is being said. 

The voltages of communication proto-

cols vary. Another example of network 

voltages is CAN. Most high-speed Con-

troller Area Networks, but not all, have 

two wires and similar voltages. One of 

the CAN wires — CAN high — rests at 2.5 

volts and pulls high to 3.5 volts to com-

municate. At the same time the other 

wire — CAN low — mirrors CAN High 

with a resting voltage of 2.5 volts but pulls 

low to 1.5 volts during communication. 

Regardless of which communication 

protocol we are dealing with, we need to 

know what good network voltages are so 

we can observe them on a scope. In ad-

dition to appropriate voltage values, we 

should be able to observe clean transi-

tions between the resting voltages and 

the communicating voltages.

Step 4: Choose your path

Based on the type of failure the vehicle 

has, we will need to choose a diagnostic 

path. Regardless of the path we need to 

tread, an oscilloscope will most likely 

be used to monitor network commu-

nication. It should be noted, no matter 

which type of network issue is being 

diagnosed, that every module needs 

three things to function on a network: 

good power, good ground and the ability 

to communicate.

To illustrate this diagnostic plan of 

attack we will use two vehicles. The 

first vehicle has a communication issue 

with a single module. The second ve-

hicle has an instrument cluster issue 

as the result of an entire network being 

down. In both cases, we will follow the 

four-step process and perform any ad-

ditional testing required to diagnose 

the issues at hand.

Vehicle No. 1: Power window 

problems

Vehicle No. 1 is a 2004 Chevrolet Sil-

verado with a complaint of “the driver’s 

window works from the driver’s switch, 

but the passenger’s window does not.” 

However, the passenger can operate 

the passenger’s window from the pas-

senger switch. This may sound like a 

simple power window issue, however a 

quick look at the wiring diagram for this 

vehicle reveals a driver’s door module 

(DDM) and a passenger’s door module 

(PDM) are involved and communicate 

with each other over a Class 2 serial 

data network. This situation is a perfect 

example of why a scan tool should be 

connected no matter what the actual 

fault happens to be, especially since the 

subject system involves network com-

munication. 

Keeping in line with our four-step 

process, the first action is to connect a 

scan tool and attempt communication. 

All of the modules are polled to see if 

they communicate and DTCs are re-

trieved while we are connected. There 

are some “U” codes present, but more 

importantly, the DDM does not com-

municate with the Tech2.

The next step, getting the lay of the 

land, shows us that all the modules 

on the wiring diagram communicate 

except for one — the DDM. Given this 

information, our process has provided 

us with a diagnostic direction: One 

module, the DDM, does not commu-

nicate. Also, it happens to be a module 

involved in our customer’s complaint. 

2
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Basically, we have narrowed the issue 

down to a single module, and we will 

be required to check our three basics: 

power, ground and communication.

Step 3 of the process, knowing what 

good communication is, tells us that a 

General Motors Class 2 network should 

have a resting voltage of near 0 volts 

and pull high to approximately 7 volts 

when communicating. Now we can 

move on to the final step — choose our 

path. Time to check all three possibili-

ties at the DDM. Some technicians may 

argue that checking power and ground 

to the module does not need to be per-

formed in this case because the driver’s 

window works. Since the power and 

ground for the window motor come 

through the DDM, the module must 

have good power and ground. This 

observation would be a good one, but 

MOTOR AGE TRAINING: DIAGNOSTICS
Looking for more diagnostics 
training? Motor Age Training offers 
pay-per-view courses, available 
online, covering a myriad of topics. 
Visit passthease.com for the 
complete list of training options. 
Here are a few that may be of 
interest.

Diagnosing vehicle 

communications networks

Diagnosing vehicle communications 
networks is the essence of this AVI 
course (LBT-237 FRED Kicks the CAN 
with Dave Hobbs). Hobbs diagnoses 
F.R.E.D.s (Frustrating Ridiculous 
Electronic Devices) and smart sensors 
that are connected to communications 
networks by using a volt meter, ohm 
meter, lab scope and scan tool. His 
real-world training procedure will help 
get you to a quick diagnostic decision 
when diagnosing the latest CAN buses 
and the earlier networks on Ford, GM, 
Toyota and Chrysler vehicles. Both 
“U-code” serial bus problems and “no 
communications” scan tool signals are 
addressed. 
     MotorAge.com/networks

Advanced diagnostic help 

for Mode $06

With advanced diagnostic help 
for Mode $06 being scarce, this 
AVI course (LBT-192 Advantages 
of Mode $06 with Jim Wilson), 
applicable to all 1996 and newer 
OBDII vehicles helps fi ll the void. 
Understanding Mode $06 starts 
with the preliminaries of running 

the test to determine pass or fail, as 
well as being able to determine the 
differences between continuous and 
non-continuous monitors. Wilson 
covers monitor test results and 
monitor-run confi rmation, affi rming the 
data is correct. He provides the OEM 
websites on where to fi nd Mode $06 
information and uses demonstrations 
of GM and Honda websites. 

This course covers what is 
different with CAN coolant vehicles 
relative to Mode $06 and scanner 
procedure; verifi cation with Mode 
$06 relative to fl ashing and 
reprogramming; and how DTCs and 
failure rates help with Mode $06.  

MotorAge.com/mode$06 

10-minute misfi re fi x

In just 10 minutes, you can help 
maximize your profi ts by identifying 
and solving the different types of 
misfi re and performance engine 
issues. To resolve these issues, 
the key strategy from AVI and Bill 
Fulton is to use a Digital Storage 
Oscilloscope (DSO) and secondary 
wavelengths. Fulton offers secondary 

ignition tests that can’t be done with 
a scanner. 

Additionally, he covers other 
problem areas that can be detected 
with a DSO, including rich/lean fuel 
conditions, poor coil performance, 
erratic triggering problems and 
secondary insulation breakdown. 

When it comes to weak cylinder 
diagnostics, Fulton offers tests 
using a DSO to pinpoint misfi re 
causes. Ultimately, this course 
eliminates confusion by providing 
scope settings for testing/voltage, 
time, slopes and trigger source. Also 
covered are setups using Snap-On 
MODIS. 

MotorAge.com/10minutes
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in order to be sure that our diagnosis 

is correct, we will check them anyway.

There are multiple ways to check 

powers and grounds to a module. Some 

of these techniques, if performed incor-

rectly, can yield false results and misdi-

agnosis. Voltmeters and test lights are 

common tools to perform this task, but 

often result in misdiagnosis if the cho-

sen connections, and subsequent re-

sults, are not understood. My preferred 

method is to load the circuit with a head 

lamp, which many technicians do, but 

while performing this test, I measure 

the voltage drop across the headlamp 

(Figure 1). This provides an additional 

piece of valuable information. The 

headlamp I use draws about 4 amps 

of current, which should be enough to 

make the circuit work without melting 

a wire. To elaborate, if the headlamp 

lights, we are loading the circuit and 

know that sufficient current should be 

able to f low. If we measure the voltage 

drop across the headlamp and com-

pare it to system voltage, we can cal-

culate the voltage drop in the circuit. 

In this case, while checking the power 

to the DDM, the headlamp illuminates 

brightly and the voltage drop across the 

bulb is measured to be 12.43 volts. The 

system voltage on this vehicle is 12.60 

volts. Therefore, the voltage drop in the 

circuit is 0.17 (system voltage – bulb’s 

voltage drop), which is acceptable. The 

same procedure was repeated on all 

the powers and grounds to the DDM 

with acceptable results.

Next order of business is to check for 

the ability to communicate. The tech-

nique I prefer to use requires at least 

a two-channel scope. One channel is 

connected to the DLC network pin, in 

this case pin 2, using a DLC break-out 

box (Figure A). The second channel is 

connected to the communication wire 

at the DDM. If the network wiring is 

intact, both traces on the scope should 

have an identical appearance (Figure 

2). If channel A were to appear as we 

expect, and the communication sig-

nal on channel B looks different or is 

missing, then we know that we have a 

wiring problem. On this vehicle, both 

traces mirror each other and have the 

correct network voltages of approxi-

mately 0 to 7 volts.

Since we have obtained known good 

test results during all three of these 

basic checks, we can conclude the 

driver’s door module has everything it 

needs to function on the network, yet it 

chooses not to. The DDM was replaced; 

communication was restored with the 

scan tool. The DDM was then pro-

grammed, which is required, to make 

it work in the vehicle. Power window 

functionality was restored. The DDM 

replacement solved all of the issues on 

the vehicle.

Vehicle No. 2: Erratic instru-

ment cluster operation

Our second vehicle is a 2012 Toyota 

Corolla. The customer’s complaint is 

erratic instrument cluster operation. 

Specifically, warning lamps illuminate 

for no apparent reason. The gauges also 

perform erratically. For example, the ta-

chometer bounces around even though 

the engine is idling smooth. The vehicle 

does run and drive okay.

Step 1 is to attempt to communi-

cate with the instrument cluster to see 

which other modules are communi-

cating on the network. In this case, the 

Toyota Techstream scan tool is used, 

and it reports that none of the mod-

ules on the CAN network are respond-

ing. The second step — get the lay of the 

land — confirms that all of the modules 

shown in the topology diagram are in 

fact absent. The next step is to know 

what good is. In this case, CAN high 

3

4
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voltages rest at 2.5 volts and pull high 

to 3.5 volts while communicating. In 

addition, CAN low rests at 2.5 volts and 

pulls low to 1.5 volts while communi-

cating. CAN high and CAN low should 

mirror each other.

Time to pick our path. Since the 

entire network seems to have an issue, 

CAN high and CAN low will be scoped 

at the DLC using a DLC break-out box. 

CAN high and CAN low can be found 

on pins 6 and 14, respectively. The 

scope pattern (Figure 3) was obtained, 

and it is safe to say that communica-

tion voltages are definitely not what we 

expected to see.

If we use the data that we have al-

ready gathered, we can apply the pro-

cess of elimination to cross a few faults 

off of our suspect list. Given the scope 

capture, we can conclude that neither 

of the CAN communication wires are 

shorted to ground. If they were, one (or 

both) of the traces would be very close 

to zero volts. The same can be said about 

a short to power, one (or both) of the 

communication wires would be rest-

ing near system voltage. In addition, an 

open communication wire would dis-

rupt communication with some, or all, 

of the modules depending on where the 

open is. However, an open wire would 

not corrupt the communication signals 

in the manner we are seeing. If the net-

work wires were to short together, the 

two traces would be incorrect, but they 

would mirror each other. I think it is safe 

to cross shorted wires off our list as well.

Time to choose our path. Given the 

observations outlined in the last para-

graph, we can eliminate almost every-

thing other than a single module that 

is failing and corrupting the commu-

nication on the entire network. There 

are multiple ways to isolate individual 

modules on vehicles. One method 

would be finding a splice pack or com-

mon connection where the network 

can be broken into individual pieces. 

In some vehicles, such as many GM 

products, a splice pack may be easily 

accessible. Some Chrysler products 

have a diagnostic junction port (DJP) 

that allows us to isolate individual 

modules. In the case of our Corolla, 

there appears to be a central junction 

point on the wiring diagram, but it is 

buried in the dashboard and access 

will be time-consuming. Our option 

in this case will be to disconnect one 

module at a time while watching our 

scope, or scan tool, to determine when 

communication returns.

For the sake of diagnostic time, 

the location of all of the questionable 

modules is identified using service 

information. The list of modules is 

then prioritized based on ease of ac-

cess. For the Corolla, we can put the 

modules in the following order: A/C 

Amplifier assembly, Center Air Bag 

Sensor, ABS module, ECM, Combina-

tion Meter Assembly, Power Steering 

ECU, Steering Sensor, Yaw Rate Sensor 

and Main Body ECU. Of course, this 

order could be different based on the 

technician’s preference.

The A/C Amplifier Assembly was 

chosen first due to the fact that its con-

nector is visible under the dashboard 

just ahead of the center console and 

no disassembly is required to perform 

the disconnection. Everyone gets lucky 

sometimes. The scope capture (Figure 

4) returned to normal once the ampli-

fier was disconnected. In addition, all 

of the other modules came back online 

and the instrument cluster operation 

returned to normal.

If the A/C Amplifier disconnec-

tion did not solve the problem, we 

would have continued down the list of 

modules until the desired result was 

achieved. In this case, replacing the 

A/C Amplifier Assembly resolved all 

of the vehicle’s issues.

In conclusion, following the four-

step plan outlined here will direct a 

technician through an efficient and 

effective diagnostic process. In both 

case studies presented here, a sin-

gle module caused both faults even 

though the presentation of these faults 

was very different. The same process 

was used to gather data and guide us 

to successful diagnoses.

To summarize, following the previ-

ously outlined four-step process often 

solves network issues. If not, the pro-

cess can provide usable diagnostic 

direction while tackling the odd ball 

issues that don’t fit the norm. 

SCOTT SHOTTON As 
owner of The Driveability 
Guys, Scott performs mobile 
diagnostics, reprogramming, 
as well as industry training 
and has been a college 

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

A

TERMINATION RESISTANCE was tested 
on the Corolla and no faults were indicated.
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// DRIVABILITY

FORD 
DIESEL 
DIAGNOSTICS

ALBIN MOORE // Contributing Editor

Light trucks have been using die-
sel power for quite some time. 
Back in the early 80s when die-
sel power started becoming 

popular, the engines were noisy, pro-
duced a lot of smoke and were lacking 
for power for the most part. Th e mid 90s 
saw electronic fuel injection systems 
coming in popularity and along with 
the electronic fuel injection systems, 
turbochargers were also the name of the 
game. Th e light-duty diesel engines were 
now operating without much smoke, 
were becoming quieter and would pro-
duce loads of power.

This was all well and good until the 
clean, powerful diesel didn’t run quite 
right or didn’t produce the power that 
it should. The days of hooking up a fuel 
pressure gauge or cracking an injection 
line or two to find that weak cylinder 
were gone. Now in the electronic age, 
we cannot see, feel or hear what is con-

trolling the fuel injection system. 
Before we get too far into this discus-

sion, I would like to mention one very 
important thing about a diesel engine, 
or any engine for that matter. Making 
an engine run and the engine mak-
ing power is essentially bsed on four 
things: the need for air being pumped 

through the cylinder, proper compres-
sion, the proper amount of heat in the 
combustion chamber and the proper 
amount of fuel being injected at the 
proper time. In my diagnostic world, 
any engine power complaint, no start 
or misfire always comes back to these 
four things. 

WHEN A FORD DIESEL PICKUP WITH DRIVABILITY PROBLEMS ROLLS INTO YOUR SHOP, DO 
YOU HAVE RESERVATIONS ABOUT TACKLING THE JOB?

A 2001 F-250 powered with the 
7.3 powerstroke engine. This vehicle 
is using an automatic transmission, 
and there are 156,000 miles on the 
odometer.

1

SCAN DATA FROM THE CRANK/NO START. This scan data gives me a direction to my 
next test. I know the hydraulic side of the fuel injectors is working properly; the engine will fi re 
but will not start. 
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Ford came out with their first 7.3 

powerstroke in late 1994; this run of 

engines lasted until early 2003. In late 

2003, the 6.0 was the engine of choice. 

The 6.0 lasted until late 2007.  It was then 

replaced by the 6.4, which lasted a few 

years, and then was replaced by the 6.7.  

In my little shop, I still see many 7.3 and 

a lot of 6.0 engines. I will limit the discus-

sions in this article to these two engines. 

Both of these engines use the hydraulic 

electronic unit injection (HEUI) fuel 

injection system. One of the nice things 

about this fuel injection system is the 

ease of using a scan tool to analyze fuel 

injection problems. By using a scan tool 

to test the injection system, you have 

the best fuel injector test bench known 

to man. The fuel injectors can be tested 

dynamically under real-world working 

conditions, which cannot be done in a 

fuel injection shop.

Proper combustion chamber 

heat needed for starting

To get a diesel to start, there are three 

basic needs: proper amount of fuel in-

jected at the proper time, the proper 

amount of heat in the combustion 

chamber and the ability of the cylin-

der to pump air. To meet these needs, 

glow plugs are used in the combustion 

chamber to achieve the needed heat. 

The glow plug alone will not produce 

enough heat; a proper cranking speed 

and proper compression are also need-

ed to get the combustion chambers hot 

enough to get the engine to start. 

Most times, a cranking speed of 160 

rpm is ideal. To get this speed, the batter-

ies need to be up to the task, along with 

the starter motor. If either of these are not 

correct, you will have starting problems. 

Proper fuel pressure

In the HEUI engine, fuel is delivered to 

the injectors by either a mechanical or an 

electric fuel pump. This pump is referred 

to as a transfer pump, or horizontal fuel 

conditioning module. The pump will ei-

ther be mounted in the engine valley, in 

the case of the early version 7.3 (1994 - 

1997), or mounted to the left frame rail 

directly under the driver’s feet. The fuel 

pressure should be around 60 psi, or a 

little higher on the 6.0 if the updated fuel 

pressure regulator kit has been installed. 

Without proper fuel pressure and vol-

ume, the engine will lack power. 

ICP and the HEUI engine

Injector control pressure (ICP) is a very 

important thing to understand when an-

alyzing starting and running problems on 

these engines. The ICP sensor is screwed 

into the high-pressure oil rail and is a 

feedback signal to the powertrain con-

trol module (PCM). The high-pressure oil 

system operates in a closed loop system, 

where the PCM commands the injector 

pressure regulator (IPR), which controls 

the high pressure oil, which operates the 

hydraulic fuel injectors. Without proper 

feedback from the ICP sensor, it is pos-

sible to get a no start, a rough-running 

engine or a poor power complaint. Here 

again, keep in mind the three basic needs 

of the diesel engine: fuel, compression 

and air. These three things need to be in 

the correct order and quantity. 

SCOPE CAPTURE OF THE GLOW PLUG CIRCUIT. Red trace is a volt drop across the glow 
plug relay terminals. Blue trace is the glow plug current. The waveform tells me there is power to 
the relay; the relay has tried to work, but will not carry the needed current to the glow plugs. 

3

SCOPE CAPTURE OF THE GLOW PLUG CURRENT. The glow plugs on a 7.3 powerstroke 
engine should draw 192 amps when first turned on. As the glow plugs warm up, the current flow 
drops. This waveform proves that the circuits are supplying power to the glow plugs, and the glow 
plugs are working correctly.

2
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IPR, the PCM command of 

high-pressure oil

The last thing on the list is the IPR. This 

pressure regulator is a pulse-width mod-

ulated device, which is operated by the 

PCM. This regulator is screwed into the 

high-pressure oil pump and controls the 

pressure in the fuel injector high-pres-

sure oil rail. This oil pressure is moni-

tored by the ICP sensor, which sends the 

pressure feedback to the PCM. If the ICP 

sensor reports the wrong pressure, the 

symptoms can be a no start, poor power 

or a rough-running engine. This system 

works in closed loop (PCM commands 

the IPR, which is monitored by the ICP). 

This IPR regulator is normally open, so 

if there is no command from the PCM, 

or there is no power to the regulator, the 

engine will not start. 

2001 F-250 cranks/no start

The vehicle is a 2001 F-250 powered with 

the 7.4 direct injected powerstroke die-

sel engine. The odometer shows 156,000 

miles and uses an automatic transmis-

sion. This vehicle is at a shop that has 

installed a set of new glow plugs and 

valve cover gaskets in an attempt to fix 

the problem of no start when the engine 

is cold. The engine will start fine if the 

electric engine heater is plugged in for 

an hour or so. 

Knowing this information narrows 

the starting problem down to only a 

few things. When I arrived at the ve-

hicle, it was sitting outside in the snow. 

The temperature was about 15ºF, and 

it had been sitting for about four hours. 

On any problem like this on HEUI en-

gines, I start with a scan tool and do the 

key on engine off (KOEO) injector elec-

trical buzz test. This test is testing the 

upper portion of the fuel injector, the 

electric solenoid that sits on top of the 

fuel injector and the wiring between 

the injector control module. There 

are two parts to this test: the electrical 

part and the audio part. If there are any 

problems with the electrical circuits to 

the injectors, the scan tool will display 

a DTC. If there is anything stuck in the 

mechanical hydraulic control, you will 

be able to hear it as the scan tool acti-

vates each fuel injector. In the case of 

this vehicle, there were no DTCs stored, 

and I was able to hear each of the fuel 

injectors buzz with the same sound. 

With an electrical or hydraulic prob-

lem ruled out, I will use 

the scan tool to record four 

data PIDs from the PCM. 

These PIDs are: RPM, fuel 

injector pulse, ICP volt-

age and IPR control. The 

reason I use ICP voltage 

instead of ICP pressure 

is that the ICP voltage is 

always correct. The ICP 

pressure is an inferred 

value, and during a crank/

no-start problem, many times the PCM 

will substitute a value, something like 

2250 psi and this can easily lead you 

down a rabbit hole. The PCM will not 

pulse the fuel injectors until the ICP 

voltage reaches .8 volts. In the case of 

an ICP sensor that does not report cor-

rectly, this can easily cause a no start 

if the ICP voltage does not get above .8 

volts. The PCM will only react to the 

voltage sent by this sensor. Always be 

sure to take a look at the ICP voltage 

before you start cranking the engine. 

The KOEO voltage should be .2-.25 

volts. If this KOEO voltage is higher or 

lower than these values, then it is time 

to replace the sensor. In the meantime, 

unplug the sensor and give the engine 

a crank. 

This is one of the few times you 

will hear me say to unplug something. 

When the ICP sensor is unplugged, the 

PCM will default to an ICP pressure of 

700 psi, and it will pulse the injectors. 

Figure 1 shows the scan data captured 

on the first attempt to start the engine. 

With this scan data, I can verify proper 

cranking speed, proper ICP pressure 

and proper IPR command. If the PCM 

did not see a proper cranking speed 

(caused by either low cranking speed 

or no input from the CMP (camshaft 

position sensor), there would be no fuel 

4

5

DTC P0472 GIVES a good direction on where to start on 
this poor power complaint.

SERVICE INFORMATION IS ALWAYS A GOOD THING to check when wanting to know 
the correct information on a DTC. In this case, the information also includes a hyperlink to the 
next step in the diagnostic process, the pinpoint testing.
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injector pulse displayed. The scan data 

shows proper fuel injector commands 

and by watching the graph of RPM, it is 

easy to see the engine trying to start.

With this information and the his-

tory of the vehicle, I am assured there is 

some fuel supply to the fuel injectors, at 

least enough to get the engine to start. I 

can now narrow the problem down to ei-

ther low compression, stuck fuel injector 

poppet valves, or no glow plug operation. 

Since the easiest test is the glow plugs, I 

will go there first, but wait — this engine 

has a new set of glow plugs and valve 

cover gaskets. That leaves only a glow 

plug relay not working or the PCM is not 

grounding the glow plug relay. 

The next test is to use a labscope 

and current probe to test for proper 

glow plug operation. I will use channel 

A (blue trace) to test the current draw 

from the glow plugs, and channel B 

(red trace) to volt drop across the glow 

plug relay terminals. Figure 2 shows the 

results of the test. The labscope trace 

shows something happened when the 

ignition switch was turn to the on posi-

tion. There was some current flow and 

some volt drop across the relay termi-

nals; what happened is not proper glow 

plug operation. 

By using a wiring diagram of the 

glow plug circuit, we find the glow plug 

relay is powered directly from the bat-

tery; the relay coil is also powered di-

rectly from the battery and is grounded 

by the PCM at terminal 101. Knowing 

this should make the pinpoint testing 

of the relay pretty easy. The pinpoint 

test found system voltage at both posi-

tive terminals of the glow plug relay. 

The negative terminal of the relay coil 

showed system voltage, and when the 

key was turned to the on position, the 

voltage was pulled to zero volts (the 

relay coil should be grounded at this 

point) but the relay contacts were never 

closed. This test has proved the PCM is 

capable of grounding the relay coil and 

the relay is defective. To test for proper 

glow plug circuit operation, Figure 3 

shows where I have used a screwdriver 

to short the two relay terminals across 

to test for proper glow plug current. 

The waveform shows an initial cur-

rent of 192 amps. This value is correct, 

so I know there is nothing wrong with 

either the glow plugs or the wiring. It 

is time to install a new glow plug relay. 

2005 F-350 poor power 

complaint

The next vehicle is a 2005 F-350 powered 

by the 6.0 direct injected diesel engine. 

The vehicle is using the Ford Torqueshift 

transmission, and the odometer shows 

the vehicle has traveled 297,500 miles. The 

complaint is the engine lacks power espe-

cially when starting a heavy load. Once the 

engine gets up to speed, it seems to have 

good power, although the transmission 

will downshift when climbing even small 

hills. There is also no check engine light on 

with the engine running. 

The first step in the diagnostic pro-

cess is to hook up a scan tool and see 

if there is any diagnostic information 

stored in any module. The scan tool 

found one DTC hiding in the PCM. Fig-

ure 4 shows a DTC P0472 with a scan 

tool description of “exhaust pressure 

sensor low.” My question is low what? 

6

7

THE PINPOINT TESTING STARTS OUT with the description of the circuit and the theory 
designed into the system. What more information do you need? Knowing how the system 
works is half the battle in finding out what is wrong. 

SCAN DATA FROM THE ENGINE when the exhaust back pressure (EBP) sensor was not 
reporting properly. Notice in the PIDs circled in red how the data is pointing to the poor power 
problem. Please compare this data with the known good data captured in Figure 9.
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Is it low voltage or low pressure? Well, 

since any sensor like these only inputs 

a voltage to the PCM, then the problem 

is low voltage. Since this is an electrical 

circuit DTC, we must treat it as such. 

The next step in the diagnostic 

process is to stroll over to our service 

information system and see what the 

manufacturer has to say about this 

DTC. Service information (Figure 5) 

gives a code description of “exhaust 

pressure sensor low input.” Over to the 

right side of the DTC description is a 

little blue “X”; by clicking on that X, you 

jump to the pinpoint test (Figure 6). 

There is a lot of information about the 

DTC; I have highlighted the important 

part in red. The 6.0 engine uses this ex-

haust back pressure (EBP) input for sev-

eral things, and when the PCM doesn’t 

like the voltage sent from the EBP sen-

sor, it locks down the EGR valve and 

does some funny stuff with the variable 

geometry turbocharger (VGT). 

Please keep in mind that for any 

engine to produce power it needs to 

have fuel and air to make that power. 

In this case, the PCM will limit the tur-

bocharger operation, which will also 

limit the amount of fuel the PCM can 

inject into the combustion chamber. 

This all results in low power output 

from the engine. Before embarking on 

any electrical testing I like to take a look 

at scan data to determine the next step. 

The scan data shown in Figure 7 

was taken during a test drive. Notice 

in the upper left corner the two EBP 

PIDs, EBP voltage and pressure. The 

EBP voltage is showing zero volts. This 

information is telling me there is an 

open circuit in the EBP sensor circuit. I 

took the vehicle on a wide open throttle 

(WOT) test drive to see how the ICP, 

IPR and engine load PIDs looked. I have 

circled the important PID informant in 

red. To me, this data doesn’t look right. 

The data shows the engine is lacking 

power. Now if you are not familiar 

with this data, be patient and I will put 

up the data captured after the engine 

is fixed. By comparing the two sets of 

data, it will be easy to see the difference. 

Since the EBP voltage shows zero 

volts, we need to go to the sensor and 

take a look to see if the plug is fastened 

in the sensor properly (do a visual) or 

see if the wiring has not been installed 

properly in its correct place. These en-

gines have a lot of electrical harnesses 

lying on the top of the engine, and if 

they are not put back in their correct 

places, bad things happen. In the case 

of this vehicle, everything looked good. 

The harness was nice and clean, in-

stalled in its proper place and the plug 

was installed in the sensor properly. 

Since the scan tool displays the 

sensor voltage, there are two things 

we can do to use the system to test 

itsself. One would be to gently wiggle 

the plug while watching the scan data, 

and the other would be to unplug the 

scan tool and use a small jumper wire 

to jump the reference voltage to the 

signal line and see if the scan tool volt-

age responded. In this case, all I had to 

do was to gently press on the EBP plug 

and the scan tool voltage changed. Now 

I am on to something — the problem is 

in the EBP plug. With the plug removed, 

it was easy to see the problem; the plug 

is broken and does not make good con-

tact when plugged in (Figure 8).

With a new plug installed on the EBP 

harness, the vehicle was taken on a test 

drive while capturing data (Figure 9). 

The scan data showed the engine run-

ning as it should. This problem was quite 

simple — just an EBP sensor that was not 

reporting correctly. By using the power 

of the scan tool and the power of service 

information, the problem was easily 

found, easily fixed and it was fixed right 

the first time.  

9

8

THIS IS A PHOTO TAKEN OF THE EBP 
PLUG. The problem with the vehicle is the 
plug is broken and will not properly contact 
with the terminals in the sensor.

SCAN DATA OF THE FIXED VEHICLE. By comparing this data with Figure 7, it is easy to 
see how the misreporting EBP sensor has caused the lack of power in the engine. 

ALBIN MOORE spent 21 
years in logging before opening 
in 1992 a shop that specializes 
in drivability problem analysis. 
He is an ASE CMAT L1 

technician with 40 years of analyzing and 
fixing mechanical and electrical issues.  
bwrench@yahoo.com
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BEATING FLAT RATE 
— AT WHAT COST?
PETE MEIER // Technical Editor

O
ver the Christmas holi-

days, I happened on a 

documentary that told the 

story of American Airlines 

fl ight #191 — to date, the single worst 

air crash in our country’s history. Th e 

story covered the aftermath of that ac-

cident and the resulting FAA investiga-

tion into the causes. It was the conclu-

sions of that investigation that really 

raised my interest, and as you’ll see as 

I share what I learned, this tragic occur-

rence has lessons to share with all of us 

in our roles as professional technicians.

On May 25, 1979, 271 passengers 

boarded AA 191 at Chicago’s O’Hare 

airport. Shortly after the big jet rotated 

on takeoff, the left engine separated 

from the wing and literally fell off of 

the aircraft. It also ripped through vital 

hydraulic and electrical lines, includ-

ing the “shaker” that warns the pilots 

of an impending stall by vibrating the 

primary controls.

The pilots knew they had lost an 

engine’s power, but didn’t realize they 

had lost the engine structurally. They 

followed emergency procedure for a 

loss of power as the plane continued 

to climb, attempting to gain enough 

altitude for a safe return back to the 

airport. When the last of the hydraulic 

f luid leaked out, the front wing slats 

on the left wing closed, reducing the 

amount of lift on that side of the DC-10-

model aircraft, causing the plane to dip 

over into a hard left turn until the wings 

were nearly vertical to the horizon and 

stalled. With the wings no longer pro-

ducing lift, the plane crashed shortly 

after, killing everyone on board.

Why?

Th e aircraft had just been in for main-

tenance eight weeks earlier. Part of the 

maintenance was an inspection of the 

engines and their mounts. On the DC-

10, the engines are attached to the wing 

through a highly engineered part called 

the pylon. This mount supports the 

weight of the engine and is attached at 

two points, fore and aft. Accessing the 

areas of the mount for inspection is sup-

posed to be performed after the engine 

has been removed from the pylon, but 

the procedure to remove the engine was 

involved and time-consuming. 

And here is where the story really 

caught my attention. 

Rather than remove the engine first, 

someone decided it would be so much 

easier if the engine and pylon were re-

moved as an assembly. An engine stand 

was mounted on a forklift and the lift 

was used to support the weight of the 

two during removal. Once the work was 

completed, the lift was used to raise the 

assembly into place while the pylon 

was reattached to the wing. And here is 

where the problem occurs. During the 

reinstallation, proper positioning of the 

pylon mounts is critical to protecting 

them from damage. That kind of pre-

cision placement is kind of hard to do 

with a forklift positioned perpendicular 

to the mount. During the job, the pylon 

aft mounting plate was cracked, ever so 

slightly, and the damage went unno-

ticed by the maintenance team. That’s 

easy enough to understand, since they 

just inspected that component and 

found it to be serviceable.

During the next eight weeks of take-

offs and landings, additional stresses 

caused the crack to grow until the aft 

mount finally failed. It failed on the 

takeoff roll of AA #191, causing the full 

weight of the engine to pivot down on 

the front mount until it too sheared, al-

lowing the engine to complete its rota-

tion over the front edge of the wing and 

finally coming to rest on the runway.

TO MAKE MONEY ON COMMISSION-BASED PLANS, TECHS FEEL PRESSURE TO CUT CORNERS

THE AFT MOUNT OF THE PYLON is the 
single “wing clevis” shown in the diagram. The 
mass of the assembly was enough to crack 
this mount during the reinstallation. This short 
cut cost more than 270 people their lives.
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Sound familiar?

There isn’t a commissioned techni-

cian I know of that hasn’t come up with 

ways to make a job go faster or easier. 

I’ll never forget an instance back in the 

early days of the Dodge Neon. When 

first introduced, they were notorious for 

leaking oil from the original head gas-

ket design, and we repaired dozens of 

them under factory warranty (I worked 

for the local dealer at the time) using the 

new MLS-style gasket. Some of the techs 

where I worked loved the jobs and could 

complete them in just a few hours. How, 

you ask? By cutting some major corners, 

that’s how.

Rather than remove the head and 

clean the gasket surfaces, these “techs” 

would remove the head bolts, leaving 

the cam and timing belt intact, and 

simply lift the head just enough to slide 

the old gasket out and the new one in. 

They weren’t concerned if the gasket 

failed, or if some other problem arose, 

arguing that they would just fix it again 

“under warranty.”

And how many of us love to tackle 

A/C evaporator cores by peeling the 

dash back and laying it on the seat, 

rather than removing it completely 

from the car? I loved the Chr ysler 

minivans when the book time was still 

something like 12 hours or so. Heck, I 

could have one done in four hours, and 

that included sucking out the refriger-

ant and charging it back up!

The difference between these two 

examples is signif icant though. In 

one, there was no regard for the con-

sequences of the shortcuts taken while 

the other was a generally acceptable 

way of approaching the repair (so much 

so that now f lat-rate times have been 

adjusted accordingly). The yardstick, 

for me anyway, has always been based 

on industry acceptable “best practices” 

— in other words, “First, do no harm.” 

That can be a major no-no, like the 

gasket replacement example I just 

shared. The surfaces of the head and 

engine block were never cleaned, the 

timing belt tension and alignment were 

never verified and the head bolts were 

installed with air tools rather than a 

torque wrench. How much potential for 

harm is there in that scenario? I guess 

it’s a good thing that we don’t have to 

sign our names to the maintenance 

logs for each car we service, isn’t it? But 

if it was required, would you be willing 

to sign yours?

Avoid harm when 

performing electri-

cal checks

On a related note, let’s talk 

about “doing no harm” 

when performing electrical 

tests on your customer’s car. 

The most effective tests are 

performed with the system 

operating and that means 

we have to access the cir-

cuit wiring while it remains 

intact. There are two ways 

we commonly do that: 

backprobe the connector or 

pierce the insulation of the 

target wire. Both can be ef-

fective and efficient — both 

can create future problems 

if done improperly.

Backprobing promises 

the opportunity to avoid 

damaging the wiring, but 

only if done carefully. It is 

imperative that your back-

probe be designed for that 

purpose. Many techs use PIERCING CAN BE AN ACCEPTABLE WAY of accessing an electrical circuit if you follow the “best practices.”
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the “T” pins you can find at any store 

that sells sewing supplies, but it is also 

possible to short two of these pins to-

gether during testing, and that may be 

just enough to let all the smoke out of 

the ECU you’re connected to! It is also 

not uncommon to place your probe in 

one cavity, yet come out on the other 

side on one of its neighbors, again 

resulting in a potential component-

damaging short. Last but not least, if 

the probe passes anywhere other than 

the space between the weather seal and 

the wire’s insulation, damage to the 

weather seal may be enough to allow 

moisture in with the resulting corrosion 

that accompanies it. 

Piercing will certainly cause a hole 

in the wire’s insulation, so be sure to 

seal that hole when you are done with 

some liquid electrical tape. When 

clamping down on the wire with your 

piercing probe, use only enough ten-

sion to make contact with the wire 

strands inside to avoid damaging too 

many of them in the process.

See you next month! 

FOLLOW THE WIRE INTO THE CONNECTOR and position the probe in the space be-
tween the weather seal and wire — not through the seal as you see here.

PETE MEIER is an ASE 
certified Master Technician 
and sponsoring member 
of iATN. He has over 35 
years practical experience 
as a technician and 

educator, covering a wide variety of makes 
and models. His primary goal is to bring 
working techs the information they need. 
pete.meier@ubm.com
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CLOAKED ISSUE
SOMETIMES ONE PROBLEM WILL HIDE ANOTHER

T
hose of us who have at-

t e n d e d  m a n u f a c tu r e r 

schools know full well how 

important the progres-

sion of a repair goes. First, 

the concern must be verified (if pos-

sible). The freeze frame data helps in 

that regard with drivability problems, 

because that snapshot provides what 

Chrysler used to call a “similar condi-

tions window.” But then there are those 

problems a scan tool can’t detect — but 

our ears and eyeballs can. Spraying or 

dripping fl uid leaks; engine noises from 

inside and outside; whining alternators 

and power steering pumps; rattling or 

rumbling A/C compressors. Th ose are 

easy to verify, but some of them can be 

diffi  cult to pinpoint.

Back in 1977 I was working at a 

small independent shop for a guy 

named Ed Davis. That shop had a con-

crete f loor, but no lifts; it looked like a 

big barn, but it was in a good location. 

One day a ’70 model Ford pickup came 

driving in the door, and it sounded for 

all the world like something major in 

the engine was about to come undone. 

I stood there thinking we had a major 

overhaul on our hands, but Ed had the 

owner switch the engine off, and then 

he took his pocketknife and cut both 

belts off. I noticed that one of the belts 

was gapped and had chunks missing, 

but so what? That noise was nasty — 

surely there was metal on metal ham-

mering somewhere! But when the 

owner restarted the truck without the 

belts, it sounded so smooth and quiet 

that I absolutely couldn’t believe my 

ears. A new set of belts fixed that one. 

Since then, I’ve been smacked around a 

few times by one problem either imitat-

ing another or cloaking one.

The Titan

Th e subject of today’s article — a 2005 

Nissan Titan with 157,647 miles — 

hadn’t been driven for a while because 

the owner was certain that the engine 

was destroyed, and she wanted us to lis-

ten to it. She said her husband had driv-

en it until the oil light came on and kept 

driving. That sounded serious, but we 

fi gured we’d evaluate it anyway. She left 

the truck one night after we were closed 

and gone, and we looked at it the next 

morning. We initially noticed two things. 

First, before we even started the engine, 

we found that the oil wasn’t touching 

RICHARD MCCUISTIAN // Contributing Editor

THIS IS A DOGGONE NICE TRUCK – well worth the cost of an engine. 
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the stick, but it only took three quarts to 

put it on full, so it wasn’t low enough for 

engine damage, and she didn’t mention 

having added any oil.

When we started the engine, it was 

rattling to beat the band in the bell 

housing area and leaking oil from the 

rear main so fast that it made a puddle 

nearly two feet in diameter within three 

minutes. Seldom do we see a pressure-

driven leak that bad this side of a dou-

ble-gasketed oil filter.

The noise sounded suspiciously like 

a cracked flywheel, but we didn’t hear 

anything else. That being said, how 

long do you want to let an engine run 

when it’s bleeding to death, and who 

could hear anything over that nasty 

rattling in the bell housing anyway? 

It was telegraphing all over the place. I 

called and suggested that she let us jerk 

the transmission out for some explor-

atory surgery, and she agreed. What we 

found was a very seriously cracked fly-

wheel. Not only was it cracked around 

the bolt circle, but it had cracks radiat-

ing toward the ring gear. This was a 

big noisemaker. A new f lywheel from 

Nissan is only a little more than a hun-

dred bucks, and we got her to agree to 

the f lywheel and a rear main seal. We 

had also drained the transmission oil 

(which was kind of black), and she’d 

get the new red stuff, too. This trans-

mission has a metal screen that can 

be cleaned and reinstalled. We steam-

cleaned the muddy transmission and 

the other parts in preparation for the 

reassembly, but the flywheel wouldn’t 

be in for a couple of days.

Altima engine swap

About that time, we drew an engine 

swap job on a 2005 Altima that came 

in rattling like a diamondback, and the 

owner was savvy enough to have a re-

placement engine dropped off right after 

the car rolled in. Externally, the replace-

ment mill was rusty on the steel and 

chalky on the aluminum. It looked like 

it had been sitting somewhere damp, 

but it turned easily with the breaker bar, 

and there was no sludge we could see 

in the oil splash area through the filler 

cap hole, so we didn’t even yank the 

valve cover. It did get a rear main seal 

just for grins. I considered transferring 

the catalyst heat shield from the original 

engine, but those little bolts will usually 

snap when you try to remove them, so 

I left it be. 

With everything disconnected and 

the powertrain sitting on the OTC lift, 

we decided to take the Autel scope 

camera and the MaxiSys we got from 

AE tools to have a look in the upstream 

O2 sensor hole at the brick, where we 

found at least part of the reason for the 

engine failure, and it’s a fairly common 

occurrence on these little rascals. That 

potential source of damage tends to be 

cloaked if you don’t look here. The cata-

lyst on the bad motor looked like Bryce 

Canyon Utah on a moonlit night when 

we took our snapshot, and some of that 

brick dust must have made it through 

I HAVE SEEN A LOT OF CRACKED FLYWHEELS, but this one took the cake for having 
been driven many a mile until it began radiating cracks from the bolt circle.

YEAH, WE SHOULD HAVE CHECKED THIS FIRST. It was a bad call, and all mine, to go after that flywheel noise and that geyser of an oil 
leak. We never stop learning, it seems.
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the remaining comb, into the EGR sys-

tem, and back into the chambers. The 

early Ford SHO Taurus engines tended 

to have that problem, too. Fortunately, 

the replacement engine’s cat had a nice, 

healthy looking light-off honeycomb. 

And every Altima veteran knows 

it’s a good idea to shove new cam and 

crank sensors in the used replacement 

engine, but we didn’t (why, I still don’t 

know). And this time we got lucky, but 

at first we didn’t think so. The replace-

ment engine spun without fire and even 

showed moderate activity at the COP 

coils with the PICO wand, but then we 

found two small ground wires on the 

upper part of the timing cover he had 

left swinging, and when we got those 

in place we had fire in the holes. After 

a few test drives, we found that it would 

sometimes default to idle and throw TP 

sensor codes; it would need a throttle 

body. We had used the car’s original 

one when we sewed it up, because the 

one that came with the replacement 

engine had fallen prey to the elements, 

and risking that one would be a bad bet. 

Even with a customer-supplied engine, 

that job wasn’t cheap at the end of the 

day, but today it’s back on the road.

The frozen Focus

The 2010 Focus belongs to a colleague, 

and her complaint was that she’d 

lose her air conditioning after driving 

awhile. One of the first things we no-

ticed was that the suction line would 

become coated with ice. This was a 

freezer, and we needed to know why. 

The evaporator thermistor likes to die 

and prevent A/C engagement on these 

Fusions, but could it possibly fail the 

other way? We had popped one in 

there last year, and she didn’t seem to 

have much trouble after that, but this 

past autumn the problem returned, 

and we broke out the IDS to see what 

we could see on the PID list. Measured 

with a thermometer, the register tem-

perature would drop into the low 20s 

with the evaporator temperature read-

WITH THESE TWO GROUNDS SWINGING, the Nissan would 
just sit there and spin, which isn’t particularly surprising. What’s 
worse is when the guilty ground is buried somewhere out of sight.

THIS WAS ACTUALLY KIND OF FUNNY — a guy down the hill who primarily does diesel nuts-and-bolts work made this connection and 
couldn’t figure out why it wouldn’t charge; the alternator was checked and found to be fine.
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ing hovering just below 50 degrees. 

What the heck was this all about?

Let me go on record by saying that I 

absolutely love Identifix and wouldn’t 

be without it, but in this case, the I-fix-

ers weren’t much help. A/C problems 

abound on Ford Fusions, and it’s easy 

to get bogged down wading through all 

the posts. I put in a hotline request and 

the guy suggested installing a resistor 

in series with that NTC thermistor — 

higher resistance translates to a lower 

measured temperature. A very com-

petent Ford tech I know suggested the 

same thing. Had it been done success-

fully before? I had no idea. 

With everything sitting fallow and 

the control box out of the loop, the 

thermistor measured the right resis-

tance for ambient temps. And while 

I could see the hotline guy’s logic, I 

couldn’t figure out why it’d be neces-

sary to add a component like that to 

a system that wasn’t built with it. Of 

course, there have been times in my 

career when I did stuff like that for 

troubleshooting purposes, and so 

that’s what I did this time, but nothing 

seemed to change. In the meantime, we 

also noticed that the blower was come 

and go, and we had to replace the con-

troller and its connector to take care of 

that problem — that’s another common 

malady on more than a few vehicles we 

saw last summer.

While we were fighting the Focus, a 

2006 Pontiac G6 came in with a charg-

ing system that wouldn’t work. Well, as 

it turned out, somebody had worked 

on that one in the starter area and had 

connected the fuse-linked alternator 

charge wire to the solenoid post that 

fed the starter motor where nothing 

is supposed to be. The charge current 

from the alternator was never mak-

ing it to the battery; it was apparently 

just slowly spinning the starter motor 

as the car was driven. That one was 

easy to find because there was no B+ 

measured at the big alternator termi-

nal. It looked like somebody had put 

the charge wire on the terminal that 

was easiest to get to. Rookies do that 

sometimes.

My breakthrough on the Focus 

freezer came when Jimmie, one of my 

superstars at a nearby Ford dealer, ran 

into the same problem on a Fusion he 

was working on. After replacing that 

$20 thermistor and his Fusion was 

still freezing up, he decided that the 

A/C pressure transducer was at fault 

(I had never seen this), and while he 

was ordering one for the car he was 

working on, I had him snag one for me. 

And since we changed out that $125 

transducer, our Fusion has had nor-

mal A/C. The part is easy to change. 

This cloak came from the fact that the 

actual temperature of the evaporator 

case plenum was skewed because the 

evaporator was freezing up and block-

ing airf low — rather than measuring 

the actual evaporator temperature 

THE CATALYST ON THE ALTIMA WAS A NASTY MESS, and this isn’t uncommon on those vehicles. Fortunately, the replacement engine’s 
cat looked healthy, but a bolt-on replacement runs about $350 or so if needed.

THE FREEZING EVAPORATOR was 
apparently blocking the airflow across the 
thermistor on this Fusion. It’s not in the heat 
exchanger like they used to be, and that cre-
ated the confusion.
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the old fashioned way, the thermis-

tor is measuring that open area, and 

for some reason it doesn’t read the 

temperature of the air that’s exiting 

the registers. Thus, this problem was 

cloaked by design, albeit not pur-

posely. The IDS PID in this case wasn’t 

particularly friendly ort helpful. One 

way or another, this one snowed us for 

a while.

Clash of the Titan

The flywheel came in for the Titan, and 

with the oil leak fixed and the transmis-

sion re-stabbed, it was the end of a long 

day. We started the engine, and it didn’t 

leak oil and ran quietly, but we didn’t 

warm it up or test drive it that day. That 

would happen the next day, and when I 

spoke to the lady on the phone, I told her 

that the jury was still out, but I’d know 

more tomorrow. And I did.

The bullet wasn’t dodged. When we 

started the engine the next day to test 

drive it, we heard a 

tattletale knock as 

soon as we dropped 

it  i n gea r — a nd 

i t  w a s n’t  a  g o o d 

sound. Apparently, 

it had gone lower 

on oil than we had 

presu med, to t he 

severe det r i ment 

of some bearings. 

At t hat poi nt we 

pu l led t he su mp 

p a n  t o  f i n d  t w o 

things. We found a 

partially clogged oil screen and sliv-

ers of engine life forces swimming 

in the sump. It wasn’t a good feeling, 

but the lady who ow ned the truck 

was surprisingly understanding — 

the f lywheel had indeed needed re-

placing, but a replacement engine 

very probably would come with one 

anyway, and that 2010 truck is worth 

an engine. I even found her one for 

a good price, but she decided to put 

off the repair until she could feather 

out financially. They drove the truck 

away with the knock, and from what 

she told me, we’ll see her again when 

she gets an engine. It was a heck of a 

lot quieter and there were no oil leaks, 

but it still felt like we had dropped the 

ball — and I guess we did.

Conclusions

I was lamenting the experience with 

that Titan to my advisory committee, 

and several of them said they had ex-

perienced the same kind of pitfall — 

one serious problem cloaks another 

one to the point that the first fix isn’t 

the final one, and some customers 

are more understanding than others. 

And I don’t like this any more than the 

customer does. With 20/20 hindsight, 

I realized that we should have pulled 

the sump pan before we went after 

that flywheel, because it would have 

been easy to do, and the bad call was 

all mine. I suppose the vibrations from 

the flywheel coupled with that hard 

rear main seal must have been the per-

fect formula for making a pint-a-mile 

oil leak, especially with the bearing(s) 

hammered out. Well, at least we got 

that oil leak fixed.  

THIS IS THE PART NUMBER for the 
transducer on a 2010 Fusion, in case you run 
into one of these.

THE DISCHARGE SENSOR was what we found ourselves focus-
ing on, but actually the easy-to-change pressure transducer was at 
fault — it stopped the freezing problem for good.

RICHARD MCCUISTIAN 
is an ASE-certified Master 
Auto Technician 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. 
rwm19@mail.com
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Give your business 
stopping power.

W
hen it comes to brakes, 

your customers want 

one thing: the perfect 

combination of value 

and performance.  

NAPA takes your customers’ wants 

seriously. Maybe that’s why they offer 

the aftermarket’s most complete line of 

brakes that meet or exceed the original 

equipment standards —at a wide range 

of prices.

NAPA Proformer

Not everyone has a lot of money to spend 

on the latest, greatest brakes. Yet they 

don’t want to skimp on quality. That’s 

why there’s NAPA Proformer, a good 

quality brake at a reasonable price.  

NAPA Proformer continually stacks 

up against competitors’ premium 

brakes. Each pad is designed with OE 

style shims, slots and chamfers to pro-

vide smooth braking performance. 

With their proven performance and 

pricing, these brakes are the best possible 

choice for the price-conscious consumer.

NAPA Premium

Each NAPA Premium brake is designed 

with Silent Guard™ Technology, which 

includes a multilayer shim material and 

fi ber reinforcement for noise dampen-

ing that lasts. In fact, each pad includes 

the most durable shim material availa-

ble today, which results in quieter brak-

ing that won’t degrade over time.

NAPA Premium Brakes are designed 

to be as good or better than the OE. As a 

result, NAPA ensures they have proper fit 

and performance, are 100 percent cham-

fered to eliminate initial engagement 

noise and come with a hardware kit to 

complete the “per-

fect brake job.” So 

it’s no wonder that 

NAPA Premium 

Brakes are chosen 

by more install-

ers than any other 

brake pad.

NAPA Ultra 

Premium

Harsh conditions 

can do a number 

on braking systems. 

That’s why NAPA 

Ultra Premium 

brakes are designed to keep your brak-

ing system running like new, even in the 

harshest conditions. 

To accomplish such high performance, 

we use the highest quality formula appli-

cation to ensure that each pad has a lon-

ger service life and a smooth pedal feel. 

Not only that, each pad also comes with a 

hardware kit, so your technicians can get 

the job done quickly and easily.

Nothing annoys drivers more than 

noisy brakes. But with OE noise damp-

ening characteristics, specialty cham-

fers, dual slots and multilayer rubber 

coated shims, NAPA Ultra Premium 

brakes are guaranteed quiet — noise 

free for the life of the pads, guaranteed. 

And to ensure they provide OE or 

better performance, each Ultra Pre-

mium Pad comes with abutment clips 

made of anticorrosion treated steel.

Adaptive One

Adaptive One brake pads off er a revo-

lutionary braking system, featuring two 

unique ceramic formulations that adapt 

to all driving styles and vehicles for a 

consistent pedal feel and safe, smooth 

braking under all conditions.

Thanks to NAPA’s dual ceramic for-

mula, radically tuned slot design, con-

torted chamfers, mechanical friction 

attachment and premium shim materials, 

Adaptive Ones reduce vibration, deliver 

outstanding noise reduction and perform 

better than any other NAPA brake.

The Right Brake

When your customers come in looking 

for the right brake, NAPA Brakes has the 

selection of quality brakes you need. 

Ensuring no matter which brake they 

choose, it’s always the right one.

NAPA AUTO PARTS 
1-800-LET-NAPA
www.NAPAOnline.com
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Advance Professional: Complete 

solutions provider for shop needs

A 
dvance Professional pro-

vides an unrivaled prod-

uct assortment and the 

innovative services and 

programs that help professional repair 

facilities better serve their customers.

Premium quality. Proven 

reliability. Trusted national 

brands. World-class coverage 

dedicated to the professional 

technician. 

Advance Professional offers recognized 

OE, premium, and professional grade 

products – designed and rigorously test-

ed so professional customers can serv-

ice and repair vehicles on time, the first 

time. Advance chooses suppliers that 

adhere to international quality stand-

ards and social accountability practices 

such as Carquest, MOOG, Wearever, 

Dorman, ToughOne, BWD, Intermotor, 

Monroe, Walker, Gates and Dayco.

Advance offers more than 900,000 

parts and products for foreign and do-

mestic vehicles. Recent product assort-

ment upgrades include an investment 

in quality engine management parts, 

including 02 sensors and belts, and an 

industry leading brake program offering 

with 99 percent coverage on foreign and 

domestic brake pads and rotors. And 

with the largest delivery fleet in the in-

dustry, professional customers can trust 

they’ll receive the right part at the right 

time for their business.

The right part at the right time 

Advance Auto Parts is the largest au-

tomotive aftermarket parts provider in 

North America. As of October 8, 2016, 

Advance operated 5,058 stores and 127 

Worldpac branches and served approx-

imately 1,250 independently owned 

Carquest branded stores in the United 

States, Puerto Rico, the U.S. Virgin Is-

lands and Canada. 

Today, we can source products for 

professional customers from Advance, 

Carquest, Worldpac or Autopart Inter-

national; we are working to enhance 

cross-brand sourcing to make it easier for 

shops to receive the parts they need, fast. 

Programs and services to 

grow your business 

Advance Professional supports its profes-

sional customers with a full suite of busi-

ness services and programs designed to 

help shops improve operations, recruit 

and retain customers, and drive sales.

Marketing programs like TECHNET 

and MotoREV Shop Marketing provide 

innovative ways to help independent re-

pair facilities attract, retain and connect 

with customers in new communication 

channels. TECHNET also provides 

access to tools that help the indepen-

dent business owner deliver a better 

customer experience and grow and 

compete in today’s environment, while 

maintaining their own shop identity. 

MotoLOGIC Repair & Diagnostics, 

available from MOTOSHOP Technol-

ogy Tools, is a fully searchable, OE diag-

nostic and repair resource that uses an 

intuitive web-based search engine to en-

sure faster results and instant access to 

over 30 million articles of unedited OE 

content and OEM service information. 

Technology-enabled solutions from 

MOTOSHOP help shop owners and 

technicians modernize their operations 

and drive efficiencies on the bays.

For more information about quality 

parts or programs from Advance Pro-

fessional, visit pro.advancecommercial.

com or contact your local Advance Auto 

Parts or Carquest delivery location.

Advance Professional offers an industry leading product assortment



YOUR
SKILL.

OUR
PARTS.

Parts that exceed expectations, so you can too.

Our commitment to quality parts is a promise we take seriously. With North America’s broadest import 

and domestic parts availability, we have the parts you need that meet or exceed OE specifications.

Learn more at www.AdvancePro.com

NEW  
Painted Rotors
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Upgrading your scan tool

W 
ith the right automotive 

diagnostic scan tool, you 

can pinpoint vehicle is-

sues faster, helping you 

fix more cars and make more money. The 

wrong tool can send you down a rabbit 

hole, throwing parts at a car because of mis-

leading information and a wrong diagnosis. 

If you’re looking to upgrade your cur-

rent scan tool, it’s important to consider 

the features and capabilities you need in 

your shop. Will a code reader do the job, or 

should you invest in a true diagnostic tool 

with bidirectional controls, special tests 

and repair info? If you don’t have a scan 

tool and are looking to get your first, what 

do you need to get started? 

As you consider which scan tool is best 

for you, here are some things to consider:

Operating System: Android or Windows? With both sys-

tems available on various scan tools, an Android operating sys-

tem is more universal and typically offers faster speeds, giving 

technicians better ability to multitask and faster access to data. 

Diagnostic Capabilities: What type of capabilities do you 

need in diagnosing vehicles? The OTC Encore and Evolve offer 

more than 30 million fixes right on the tool with millions more 

available through direct linking to Identifix and other repair 

networks. OTC automatically transfers vehicle data, including 

YMME and DTC’s to help expedite your search.

Accessing Diagrams: Do you frequently go from your tool 

to a computer to pull up wiring diagrams? The OTC Evolve is 

the only scan tool that offers full color, full system wiring dia-

grams for vehicles 1986 and newer, right on the screen, avail-

able directly from the tool. The Evolve’s exclusive on-tool wiring 

diagrams cover nearly 50 passenger vehicle systems and some 

medium-duty truck systems.

Software updates and subscriptions: How often is the 

tool updated with new coverage, tests and bidirectional con-

trols? Do each of those updates cost money, or are they sold 

as an annual subscription? Does the tool continue to work if 

you don’t update or renew your software? 

Cost: Whether you’re making weekly payments or buying a 

tool outright, cost is a major factor. Scan tools can range from 

$1,000 to $10,000 or more. How long will it take you to earn that 

money back at $50 or $80 for a diagnostic read? 

Additional Features: Some scan tools offer options such 

as Bluetooth and WiFi to allow connections to printers and 

wireless networks.

Figure out what you need and where your current tool falls 

short, then start comparing tools to find what best fits your 

needs. You can compare the Encore to the Evolve and our com-

petition at OTCTools.com/fix/more-cars.

OTC | www.OTCTools.com

OTC’s Evolve includes access to full color full-system wiring diagrams for vehicles 1986 and  
newer right on the tool

OTC’s Android diagnostic tools include more than 30 million on-tool 
repairs based on YMME and code.



OTC DIAGNOSTICS 

POWERED BY BOSCH

Get OTC diagnostics at otctools.com/fix-cars

NEW 3896 EVOLVE

The industry’s best and only tool 
with full-system wiring diagrams

•  Built on the OTC diagnostics platform, 

engineered to give you more

•  Wireless, J2534 compliant VCI

•  Dual-band WiFi for secure connections 

to shop WiFi and wireless VCI

•  10’’ hi-res touch screen

3893 ENCORE

Fastest from code-to-fix

•  30 million on-tool fixes, maintenance tests 

and symptom assist

•  Direct link to Identifix and other tech forums

•  Industry-leading light-duty diesel coverage

•  7’’ touch screen

otctools.com/fix-cars QUESTIONS?
��800 662 5801
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Application tested.  

Real-world validated.

I 
f you’re repairing brand-new engines 

featuring pristine castings and per-

fectly flat sealing surfaces, an “OE-

style” gasket might be a good choice. 

After all, these gaskets were engineered for 

the carefully controlled installation envi-

ronment of an OEM assembly operation.

If you’re repairing engines that have 

seen thousands of miles of service and  

less-than-perfect surface finishes in need 

of your hard work and skill to be returned 

to proper operation, an OE-style part might 

not be the best choice – not by a long shot.

OE-style MLS head gaskets don’t ad-

dress the challenges you face in the service 

bay. But Fel-Pro® PermaTorque® MLS head 

gaskets do.

What’s different? Almost 

everything.

Virtually every element of a Fel-Pro Perma-

Torque MLS head gasket has been precise-

ly tailored both to the engine’s true oper-

ating environment and the harsh realities 

often facing repair professionals. In your 

job, you’re encountering head and block 

castings that have been exposed to thou-

sands of thermal cycles – some of them 

severe. Sophisticated, potentially corrosive 

coolant chemistries have impacted surface 

conditions. And your ability to restore deck 

finishes to the ultra-precise specs required 

for many OE-style MLS gaskets can be dif-

ficult at best. In addition, many OE-style 

gaskets are available only in original bore 

sizes and thicknesses, ignoring the fact that 

overboring and deck refinishing are com-

monplace in the repair environment. 

Each of these realities is addressed in 

a Fel-Pro PermaTorque MLS gasket. 

Fel-Pro engineers design these gaskets 

with larger combustion openings and 

slightly greater overall compressed thick-

nesses to accommodate machining. Plus, 

these gaskets feature a proprietary coating 

engineered to provide unparalleled fluid 

sealability for head and block surfaces as 

rough as 80 Ra. By comparison, many OE-

style MLS gaskets call for a 30 Ra micro-

finish, which can be very difficult to achieve 

in a typical repair environment 

It’s also true that many engines ex-

perience significant “head lift” that taxes 

not only the spring-like capabilities of 

MLS technology, but also the OE gas-

ket’s combustion seal. Many Fel-Pro Per-

maTorque MLS head gaskets feature the 

brand’s LaserWeld™ technology, an en-

hanced combustion seal first developed 

for – and widely used in – professional 

racing engines. This technology ensures 

the far more robust seal needed in cases 

where increased combustion pressure 

and reduced clamping forces can lead 

to significant head lift.

Results matter.

Fel-Pro gasket engineers analyze, model 

and validate applications in the real world 

rather than assume OE-style design and 

technology will work in the repair envi-

ronment. Engineers apply stringent test 

standards and validation processes to 

every product that carries the Fel-Pro 

name. In fact, the Fel-Pro Field Test Garage 

conducted well over 1 million miles of on-

vehicle gasket analyses and validation in 

2016 alone.

“Repair professionals turn to Fel-Pro 

because they are confident in the seal-

ing repair that our gaskets allow them to 

provide to their customers. For nearly 100 

years, we’ve focused on the needs of the 

professionals who install our parts. We not 

only analyze the data, but we also model 

the application and then engineer a prod-

uct that is validated to the conditions repair 

professionals will experience with installa-

tion,” says John Gurnig, chief technician in 

the Fel-Pro Field Test Garage in Skokie, Ill.

Which approach helps you feel more 

confident about the repair? A gasket that 

simply mimics the OE design, ignoring the 

realities you’re facing each day? Or a Fel-

Pro PermaTorque MLS gasket, application 

tested and real-world validated?

Visit www.FelPro.com/blog/repair-

environment for more information.

Fel-Pro PermaTorque MLS head gaskets 
feature a proprietary coating engineered to 
provide unparalleled fluid sealability for head 
and block surfaces as rough as 80 Ra.

The Fel-Pro brand’s LaserWeld technology 
ensures a far more robust combustion seal – 
a vital benefit in an age of rising combustion 
pressures and increased head lift.



“There’s just no other gasket brand.”

©2017 Federal-Mogul Motorparts Corporation. Fel-Pro is a trademark owned by Federal-Mogul Corporation, or one or more of its 

subsidiaries, in one or more countries. All other trademarks shown are the property of their respective owners. All rights reserved.

Michael Haskett | Owner and ASE Certified Technician | Fel-Pro Only since 1992

ONLY FEL-PRO
®

Trust Fel-Pro® for industry-leading coverage and assurance 

of a complete sealing solution for every repair.

26374 PT 

Power Stroke 6.0L

9958 PT-1 

Honda 2.2L/2.3L

has the coverage I need to service the vehicles  

I work on, whether it’s European, Asian or domestic.

“

”

FelPro.com #Par tsMat ter

Visit FelPro.com to learn more about  

our problem-solving Power Stroke® head gasket!



78  MARCH 2017  MOTORAGE.COM ADVERTISEMENT

#8150 4.5” Diamond  

Grinding Wheel 

D 
iamond abrasive prod-

ucts are more expensive 

t o  m a n u f a c t u r e  t h a n 

standard abrasive disks; 

however, they last longer and perform 

better while maintaining their size and 

shape throughout their cutting life. The 

4.5” Diamond Grinding Wheel (#8150) 

from Innovative Products of America
® saves time and cost, while offering un-

paralleled versatility and performance.

Typically, bead grinding and prep-

ping metal is slow work, filled with 

hot sparks and unhealthy, odorous 

soot. With IPA
®

’s 4.5” Diamond Grind-

ing Wheel, there’s barely any sparks or 

smell, and it maintains its shape and 

size throughout its extremely long life! 

The wheel lasts a minimum of 20X lon-

ger than traditional grinding wheels 

due to its industrial, diamond-abrasive 

coating, which is brazed onto the type 

29, depressed-center machined wheel.

The #8150’s innovative, three-dimen-

sional contour allows for fast cutting, 

gully grinding, bead finishing, and even 

back cutting without having to grind 

upside down, or stop and flip the work 

over to clean an edge. The wheel pro-

vides consistent reach and performance 

when dressing welds, accessing corners 

and more. It has a 7/8” arbor with 5/8” 

adapter and can be used on all ferrous 

metals, concrete, and ceramic, as well as 

aluminum with proper lubrication. 

IPA
®

’s 4.5” Diamond Grinding Wheel 

(#8150) delivers unmatched capability 

with its highly durable, diamond-abra-

sive coating and maintains its diameter 

and shape throughout the life of the 

wheel — a professional solution for pro-

fessional metal workers.



24 HOUR REPAIR/REPLACE WARRANTY   •   ©2017 INNOVATIVE PRODUCTS OF AMERICA® INCORPORATED.  ALL RIGHTS RESERVED. 

U.S.A. MANUFACTURER OF   

INNOVATIVE TOOLS & EQUIPMENT

ဒϰϱ�ϲϳဓ�ϰϱϬϬ���ttt�/W�dKK>^��KD

Lasts a Minimum of 20X Longer Than Traditional 
Grinding Wheels

4.5" DIAMOND GRINDING WHEEL
#8150Grinder not 

included

MOBILE UNIVERSAL TRAILER TESTERS

• Remote controlled from over 
 200 ft. away

• Current, ground and circuit fault detection

• Diagnostic Pulsar Mode®, air brakes, leak down and servo testing 

• Maintains continuity and helps prevent circuit failure

• Cleans and resizes trailer pins

Clean and Restore Male and Female 
Connectors on Any Trailer in North  
America

MASTER TRAILER 
CLEANER SET

#8044

• Twisted wires for  
 increased cleaning action

• For automotive,     
 agricultural, industrial  
 and MRO industries

• 36 Brushes (12 Steel,  
 12 Brass, 12 Nylon) and 1/4” Locking Bit Head Driver

Clean Bushings, Ports, Tubes, Channels, 
Sockets, Brake Guides, etc.

36-PIECE PROFESSIONAL
BORE BRUSH SET

#8001D

SUPER MUTT® 
TRAILER TESTER

One Man Diagnostic Testing  
for Lights, Air Brakes and ABS

#9008-DL

7 Round Pin

Other models available:

• Innovative, three-dimensional contour allows  
 fast cutting, back cutting, gully cutting and  
� EHDG�ŰQLVKLQJ

• Maintains diameter and shape throughout life  
 of wheel

ŗ�6LJQLŰFDQWO\�OHVV�VSDUNV��RGRU�DQG�GHEULV

• 7Ŝ8" arbor with 5Ŝ8" adapter - 14,000 rpm max •• 777ŜŜŜŜ7777
888888ŜŜŜŜŜŜ "" arararbboboborrr iwiwiwithththth 555ŜŜŜŜŜ5555

88888ŜŜŜŜŜŜŜŜ "" dadadadadapapapappptteteterrr - 1414141441414 000,0,00,0,0, 000000000000000000 rrrrrrr rppppmpmmmpmpmmmpmppppmmmppppmmmpp mmmmmmmmmmmmmmmmmm mmmmmaaaxaxaxxaxaxaxaxxaxaxxxaxaxxxaxaaxaxxx
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Crash Avoidance Systems 
require maintenance

Y
our customer’s vehicle and 

its Crash Avoidance Systems 

capability may be at risk un-

less you help them make 

good ride control (maintenance) choices. 

That’s correct: Shocks, struts, steering, 

suspension, brakes & tires are the most 

critical components of a vehicle’s Com-

puterized Crash Avoidance System!

TV commercials and new vehicle 

salespeople would have you and the 

motorist believing that just because a 

vehicle has all the latest high-tech, fancy 

name features that it’s nearly Crash-

Proof. What they don’t tell you is that 

it only works well (if) you maintain the 

designed performance of its ride control 

components. That’s when a parts profes-

sional can really help the motorist… Stay 

in Control.

A computer system like Electronic 

Stability or Traction Control can’t ac-

tual ly  stop a 

vehicle, it can’t 

change lanes 

quickly and it 

can’t help grip 

the road. Only 

the tires, brakes, 

shocks & struts 

and ride control 

c o m p o n e n t s 

can! Computerized controls can only 

observe how a vehicle is behaving and 

make decisions about how to correct a 

bad driving situation. Electronics and 

computer software can’t actually cor-

rect the problem nor avoid an accident 

by itself. The parts you recommend are 

what make the difference between it 

working well, or not.

 So, are shocks & struts important to 

Crash Avoidance? Of course they are be-

cause they control the vehicle’s springs, 

which in turn controls body movements 

like pitch, roll & yaw. When too much 

spring movement occurs due to shock 

& strut wear the steering becomes un-

responsive which causes under & over-

steer problems as well as reduced tire to 

road contact. As a vehicle begins to lose 

control, Crash Avoidance kicks in and 

tries to keep the vehicle in control by ap-

plying brakes, slowing engine speed and 

in some models it changes transmission, 

cruise control & steering functions.

You may be surprised to learn that 

National Highway Traffic Safety statis-

tics show that most vehicle accidents 

occur to vehicles that are 4 to 8 years 

old. Virtually all vehicles in that age 

range are equipped with Crash Avoid-

ance Systems, but they’re still involved 

in the most collisions. That’s where you, 

the parts professional, can help your 

customers: by helping them under-

stand the importance of ride control 

maintenance parts like shocks & struts 

that help keep Crash Avoidance work-

ing at its best.

KYB is one of the world’s largest sup-

pliers of shocks & struts to new vehicle 

manufacturers and are original equip-

ment on many of the world’s top sell-

ing vehicles.  The importance of Crash 

Avoidance is why all KYB shock & struts 

have original equipment quality and are 

specifically calibrated to help restore a 

vehicle’s designed performance. 

Helping the motorist stay in control 

is an auto care industry shared respon-

sibility. The more you know and share 

with the customer, the safer we all drive!

KYB | www.kyb.com



KYB SHOCKS & STRUTS

Research, testing, zero-defect manufacturing tolerance 

and a commitment to original vehicle design and 

performance. The choice of New Vehicle Manufacturers 

and Top Service Professionals around the world. 

Don’t take a chance:

Crash avoidance technologies 

help driving safety.

...KYB Shocks & Struts 

help them work properly.
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Purolator launches spring 

mail-in rebate promotion

P 
urolator has launched a 

spring mail-in rebate pro-

gram across the United 

States and Canada to help 

its customers drive additional sales in 

the engine air and cabin air filter catego-

ries. The promotion will run from March 

27th through June 30th, and customers 

at participating repair shops will qualify 

for a $5 mail-in rebate on the installation 

of any Purolator air or cabin air filter.

Cabin air filters are the fastest grow-

ing segment in the filtration category. 

More than 80 percent of vehicles on the 

road today are equipped with a cabin air 

filter. While there continues to be excel-

lent natural growth within the category, 

cabin air filter replacement is still one of 

the most under-performed maintenance 

items on the vehicle. 

In addition to the savings oppor-

tunity, Purolator is providing par-

ticipating repair shops with complete 

point-of-sale kits to further draw atten-

tion to the promotion. The kits include 

an informative cover letter explaining 

the program, counter-easel mounted 

rebate pads, and eye catching in-shop 

point of sales materials including post-

ers and window clings.

Products must be installed by June 

30th to qualify for the savings, but cus-

tomers have until July 31st to redeem 

the rebate. For more information, visit 

pureoil.com/rebates or contact your 

Purolator sales representative.

PUROLATOR | www.purolator.com



©2017 MANN+HUMMEL Purolator Filters LLC. All rights reserved.

pureoil.com

When you’ve got the right equipment, 

nothing gets by you.  

Like Bruiser here, Purolator fi lters stand their ground against 

damaging dirt and debris. With advanced fi ltration technology, our 

full line of automotive fi lters fi ercely defends your engine against 

damage — so nothing will get by you. 
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Can your oil filter 

go the distance?

O 
nly a decade or so ago, it 

was recommended that 

the majority of passenger 

cars and light trucks in 

operation should have their motor oil 

changed every 3,000 miles. Today, origi-

nal equipment manufacturers are rec-

ommending oil changes at 7,500 mile 

intervals and some at 10,000 miles. These 

extended intervals are being adhered to 

by vehicle owners because of extended 

warranty coverage, as well as automated 

service reminders, complimentary main-

tenance with a new vehicle purchase, and 

consumer concerns about the environ-

mental impact of oil disposal.

It’s interesting that the question most 

often asked, when discussing extended 

drain intervals, is not about the qual-

ity of the oil filter, but about the type 

of motor oil. For OEMs to establish ex-

tended drain intervals of 7,500 miles 

and greater, synthetic motor oils are re-

quired. Why is this? Because synthetic 

motor oils provide high oxidation stabil-

ity and excellent lubricity, which results 

in longer lubricant life, but…

What about the quality of the 

oil fi lter?

Th ey are defi nitely not all manufactured 

to the same specifi cation and perform-

ance level. With as many brands of oil 

fi lters as there are available in the USA, 

it’s more important than ever to under-

stand the quality of the filter being in-

stalled. Th e fi lter you install must have 

the media capacity to last the length of 

the recommended OEM oil change in-

terval. Installing a 

lower quality oil 

filter that doesn’t 

have the media 

capacity to con-

tinue to filter oil 

through the drain 

interval doesn’t 

necessarily mean 

that oil will stop 

being circulated 

through the en-

gine. It does mean that the pressure relief 

(bypass) valve has opened in the oil fi lter 

to prevent oil fl ow restriction. Th is occurs 

because the media has become clogged 

or saturated with contaminants and oil is 

no longer being fi ltered before it is circu-

lated through the engine. Long-term use 

of unfi ltered oil could result in expensive 

repairs or total engine failure. From this 

we can conclude that capacity is directly 

related to the quality of the media used 

in the oil fi lter. Th e media must have the 

capacity to continue to fi lter harmful par-

ticles without becoming clogged during 

the extended oil change interval.

Meet MIGHTY MAX™!

To address these new extended OEM 

oil change drain interval requirements, 

Mighty off ers the Engine Guard MAX™ 

Synthetic extended life oil filter. The 

Mighty MAX™ is manufactured in the 

USA and provides comprehensive ap-

plication coverage currently with a total 

of 14 spin-on and 21 cartridge oil fi lters. 

Th e spin-on fi lters are constructed ex-

actly like Mighty’s existing Engine Guard 

II filter, except for the media. Mighty 

MAX™ is manufactured with a cellulose 

and synthetic blended media. Th is spe-

cial type of media, which is also used by 

two original equipment manufacturers, 

will provide the capacity needed to meet 

OEM recommended oil change drain 

intervals. 

For additional information on the 

Mighty MAX™ extended life oil filter 

program, please contact your local 

Mighty representative at 

www.mightyautoparts.com.
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I 
f you’ve ever hit the wall when di-

agnosing a vehicle, you know the 

value of having a community of 

professional auto repair techni-

cians close at hand to help get you on 

the correct path to a solution. 

In an online community, you can 

type your question and with a click of 

your mouse instantly send it to an en-

tire community of experienced techni-

cians. Be prepared to receive answers 

and ideas within a few minutes that will 

help get you over the hump and back to 

fixing the vehicle.

For about 10 years, Mitchell 1 has 

offered an active community of profes-

sional techs as part of its repair infor-

mation system. The community has 

evolved over the years and is now in-

tegrated inside the ProDemand® repair 

and diagnostic information software, 

giving techs streamlined access to col-

laborate on diagnostic and auto repair 

issues with their peers.

Community of professional 

techs

The Community is located in the Sure-

Track® diagnostic module in ProDe-

mand. SureTrack combines diagnostic 

insights with repair timesavers, Real Fix-

es, common repair procedures for the 

selected vehicle, probable components 

to test and a waveform library. This in-

formation is available right alongside 

ProDemand’s comprehensive OEM in-

formation, so technicians don’t have to 

search multiple databases with multiple 

logins and subscriptions to find the data 

they need to complete the repair.

“Our SureTrack Community has 

helped technicians with diagnostics 

since it was introduced in 2012. Since 

then, we’ve seen it grow to over 20,000 ac-

tive members, contributing answers and 

helping their peers with tricky vehicle is-

sues,” said Gary Hixson, market manager 

for Mitchell 1 ProDemand. “The latest 

enhancement integrates the SureTrack 

community more tightly with our core 

product, ProDemand, giving technicians 

access to insights from community mem-

bers along with the OEM and SureTrack 

information delivered in a single lookup.”

The new SureTrack community inte-

gration also offers an enhanced user pro-

file that allows technicians to participate 

in the community as individual mem-

bers, even if they access ProDemand 

through the auto repair shop where they 

work. The updated profile manager will 

not only provide additional security for 

the account, but also allows technicians 

to control all aspects of their personal in-

formation within the community.

Community highlights

Ask the Expert — Techs with special-

ized professional skills, knowledge and 

experience can register as an “expert” 

and share their knowledge with other 

community members. Experts receive 

an alert when a question is posted relat-

ed to their area of expertise so they can 

provide insights and answers. Members 

who ask questions validate the experts’ 

responses by rating their answers as 

“Best,” or “Good.” All members can in-

dicate whether a “Best Answer” helped 

solved a similar problem they have 

faced in their shop. If it did, the answer 

is recorded as a “Fixed It.”

Leaderboard — The top commu-

nity members are displayed in the lea-

derboard. Members are awarded points 

for answering questions as well as for 

how many “Best Answers” and “Good 

Answers” they have contributed. Those 

who gain the most points for the current 

time period are recognized at the top of 

the leaderboard.

Read more about SureTrack and 

the Community in the Mitchell 1 Shop 

Connection Blogs: http://mitchell1.com/

shopconnection.

Mitchell 1 professional tech 

community continues to evolve

MITCHELL 1 | 888-724-6742 | www.mitchell1.com



© 2016 Mitchell Repair Information Company, LLC. All Rights Reserved. Mitchell 1® is a registered trademark used herein under license.

For more information:

Call: 800-896-3126  | Visit: mitchell1.com

Or find your local Mitchell 1 sales representative: 

www.mitchellrep.com

From your first look under the hood, ProDemand® from Mitchell 1 guides you to an accurate diagnosis 

and repair. Quickly find the solution and related repair procedures in our vast database of OEM service 

information and Real Fixes from professional techs. 

 

Put Mitchell 1 to work for you, with the industry’s most complete line of software tools and services for 

your professional shop.

�X Repair Information: Complete OEM and real-world information delivered in a single lookup

�X Shop Management: Industry-leading shop productivity tools to streamline operations 

�X Shop Marketing: Automated marketing, reputation management and customer communications

repair information  |  shop management  |  shop marketing
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What is it like to be the 

best of the best?

W 
ith the largest network 

of auto repair centers 

in the country, it’s no 

surprise that NAPA Au-

toCare Centers are what comes to mind 

when motorists’ think of quality installed 

parts and superior repair servicing.

Since the program began in 1984, 

over 16,000 NAPA AutoCare Members 

have chosen to partner with us because 

we continually provide their automotive 

or heavy-duty repair business with the 

most integrated and value-driven pro-

grams, discounts and tools available.

Members’ drive more new and re-

peat business like ever before with na-

tionally recognized consumer facing, 

Sales Driver promotions. They also pro-

vide more ways to help their customers 

through an expensive repair with the 

NAPA EasyPay - consumer financing 

program.

NAPA AutoCare Centers emanate 

professionalism and trust while revital-

izing their businesses through the NAPA 

PROimage program. In fact, those who 

complete a PROimage redesign of their 

shop exterior typically see an average 

increase of 27% in their business profits 

within 6 months.

Hiring the best talent is simple as a 

NAPA AutoCare member. All members 

are able to easily post open and avail-

able positions directly from the NAPA 

AutoCare Talent Network. This resource 

directly collects interested and capable 

candidates and provides them with ex-

actly what they need to find and apply 

for your position quickly and easily. 

There are over 12,000 members who’ve 

joined the NAPA AutoCare Talent Net-

work and are finding their careers faster 

than they ever thought possible!

Staying at the forefront of technol-

ogy and innovation, the NAPA AutoCare 

Member program contains the best mix 

of digital based service offerings avail-

able in the market. These include: the 

NAPA AutoCare App, Digital Menu 

Board, Digital Vehicle Inspection, NAPA 

Service Assistant, and leading shop 

management tool – NAPA TRACS. 

Through these programs, NAPA Au-

toCare is committed to helping mem-

ber partners lead their competitors in 

performing diagnostic services, sharing 

dynamic educational resources, provid-

ing convenient communication options 

and much more!

Being a NAPA AutoCare Center 

means you’re one of the best of the best 

in your market.

Learn more today and change your 

business forever.

Visit: http://www.napaautocare.com/

features-benefits.aspx to get started.

NAPA AUTOCARE | www.napaautocare.com
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Diagnosing a misfire  

with PicoScope

T 
he UK based firm MarkStammersDiagnostics was 

recently called out to assist with a 2001 Vauxhall 

Corsa, engine code Z12XE. The vehicle was suffer-

ing from a misfire and was repeating the Diagnostic 

Trouble Codes (DTCs) P0300 Random misfire detected and 

P0302 Cylinder 2 Misfire.

The garage that called on Mark’s services had already replaced 

the spark plugs and the ignition coil and had verified the cylinder 

compressions. They were concerned that the fuel injector could be 

the problem, but had not been able to replace it or check it properly.

Mark’s first call was to perform a quick fuel pressure and injector 

delivery test with his PicoScope and the WPS500X pressure trans-

ducer. The result proved that he could rule out the fuel injectors, 

as each injector’s performance showed symmetry between them.

During this test it became apparent that the engine was quite 

noisy. Mark decided to do a quick capture of the cam and crank 

synchronisation while already working in that area. Having ana-

lysed it, looking for any deviations, it checked out fine.

Mark then looked at finding the answer by inspecting the 

intake pressure and the exhaust pressure, using his WPS500X. 

This result showed a clear pattern anomaly in the intake wave-

form. There was some disruption in the exhaust, but at this 

stage it was simply noted. The misfire was not significant and 

would vary in intensity during the running test, but the intake 

pressure anomaly seemed constant.

He then started thinking there was a fault with the intake 

camshaft lobes or the valve train, but could not make a defini-

tive diagnosis. He went on to check all four cylinder pressures, 

again using the Pico WPS500X. This displayed a clear valve issue 

with cylinder two:

The pressure waveform illustrates a positive pressure ramp 

at the end of the exhaust stroke. This meant that the camshaft 

cover had to come off, so that an inspection of the cams could take 

place. At this point it was easy to see the problem: the exhaust cam 

lobes for cylinder two were worn, and the tappets had dislodged.

Initially, Mark had 

been thinking that the 

intake was the problem, 

but a closer look at the 

waveforms and a com-

parison with the other 

cylinders told the story 

of the fault with the ex-

haust valve operation.

The exhaust valves on cylinder two were opening early and 

closing early. The early closing resulted in the positive pressure 

escaping into the intake when the intake valve opened. This 

is the positive pressure ramp that could be seen in the intake 

pressure waveform.

PICO TECHNOLOGY 
www.picoauto.com



WPS500X Pressure Transducer

#test not guess

WEB: WWW.PICOAUTO.COM/UA101 TEL: 1-800-591-2796

Automotive oscilloscopes
Save time & money with PicoScope:

When fault codes aren’t enough, our wide range 

of vehicle diagnostics equipment will help save you 

time and money. Our award-winning automotive 

scopes work with any bike, car or truck and make it 

easier – and faster – for you to find fault.

For more information please visit:

www.picoauto.com

With the unparalleled resolution and accuracy of the WPS500X Automotive Pressure 

Transducer you can perform quick and accurate pressure analysis of many automotive 

systems.

• Accurately measure up to 500 psi (34 bar)

• Ultra-fast 100 μs response time

• Zoom function for enhanced analysis capabilities

• Internal rechargeable LiPo battery

• Integrated pressure relief / bleed-off valve

• Auto zeroing

• High noise immunity

• Temperature compensated

from only

$749.00
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Raybestos® Introduces 

Element3
™

 Brake Pads 
Automotive brake pads are formulated for extended life and exceptional braking

T 
he Raybestos® Element3™ line of premium automotive 

brake pads was developed to offer full coverage of 

the finest brake pads in the industry. Selected as the 

best, Element3 EHT™ Enhanced Hybrid Technology 

and Element3 PG™ Professional Grade™ formulations deliver a 

complete array of superior brake pads that are engineered for 

durability and maximum control.  

Elements3 EHT Enhanced Hybrid Technology brake pads 

include the best attributes of ceramic and semi-metallic all 

in one pad to provide the ultimate in noise damping and 

excellent pedal feel. Engineered for maximum control in all 

conditions, including aggressive stopping situations, and for-

mulated for long life, less noise and reduced dust, these pads 

deliver exceptional braking. Late model coverage is available 

for domestic and import applications. Superior multi-layer 

noise-reducing shims promote quiet stopping performance 

over a variety of temperature ranges and vehicle platforms. 

Protecting the environment has been a priority for Ray-

bestos and they have been a forerunner in reducing copper 

levels in their friction formulations. The Element3 EHT brake 

pads already meet the 2021 standards set by the Copper-Free 

Brakes Initiative, and by 2021 Raybestos intends to meet the 

2025 standards well in advance of the environmental require-

ments. Their timely efforts to reduce the levels of copper in 

their EHT pads puts Raybestos ahead of the competition in 

helping to protect the environment.

Delivering the best attributes of semi-metallic or ceramic 

comparable to OE, Element3 PG Professional Grade brake 

pads were developed for everyday driving conditions. These 

premium pads round out the coverage for import and domestic 

applications and extends the premium quality that professional 

technicians expect from the Element3 brands, to a full range of 

vehicles. The brake pads include application-specific slots and 

chamfers to suppress noise and are factory cured for effective 

braking right out of the box. The pads are also compliant to all 

environmental copper regulations. 

Raybestos has been known as the best in brakes for over 100 

years. With a demonstrated commitment to research, develop-

ment and testing, Raybestos is widely recognized for quality 

brake components. For more information on the Element3 line 

of premium automotive brake pads, or the complete family 

of Raybestos brake products, including disc pads and shoes, 

drums and rotors, wheel cylinders, calipers, hoses and hard-

ware, visit the new website at www.raybestos.com.

RAYBESTOS | www.raybestos.com



©2017 Brake Parts Inc LLC. All rights reserved. BRAKE PARTS INC logo, RAYBESTOS, THE BEST IN BRAKES, GREY FUSION 4.0, The Raybestos Safety 
Shield and Design and RPT RUST PREVENTION TECHNOLOGY are among the registered trademarks and trademarks of BPI Holdings International, Inc.

www.raybestos.com

Developed for vehicles that endure 

extreme weather conditions and require 

extra-long life, Raybestos® RPT Rust 

Prevention Technology™ calipers and 

rotors are the perfect choice for vehicles 

with prolonged exposure to rain, salt 

and snow.
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Defy Rust.
Extend Life.

TM

Repel the Weather with Raybestos® 
RPT Rust Prevention Technology™ Calipers and Rotors.

TM

and snow.a

Raybestos® RPT Rust Prevention 
Technology™ Plated Brake Calipers 

Treated with a proprietary zinc electroplating 

process that inhibits rust and provides 

all-weather protection, RPT Rust Prevention 

Technology™ calipers maintain their high-quality 

appearance and deliver ongoing functionality 

with extended service life.

Raybestos® RPT Rust Prevention 
Technology™ Coated Rotors 

Our exclusive finishing technology, Grey Fusion 4.0™, 

provides superior weather protection, significantly 

delaying rust-induced performance issues. RPT Rust 

Prevention Technology™ rotors maximize friction life 

and deliver best-in-class performance with 

ultra-smooth braking.

bestos®

pers and Rotors.

www.ra

e Weather with Rayb
ion Tech

ultra smooth b

aybestos.comy

her with Rayb
hnology™ Calip
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SALT SNOWRAIN
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Dan-Am Air
®

 Advanced 

Aluminum Air Pipe System

T 
oday’s clean air requirements 

are more critical than ever. 

Air tools, blow driers, HVLP 

spray guns, and supplied air 

respirators may require more air vol-

ume and better air quality than needed 

in the past. Not only does clean air effect 

equipment performance, but it is also 

critical for paint coatings performance. 

Dan-Am Air, along with SATA filtration 

can solve all of these issues.

Dan-Am Air is lightweight, aircraft 

grade, powder coated aluminum, which 

provides clean, dry air up to 232 psi. 

The reinforced composite Nylon fittings 

have dual seals, which rest on un-scraped 

pipe, providing a leak free guarantee. Our 

Press-to-Connect fittings feature a full 

bore design for turbulence free air deliv-

ery. This quick, instant connection elimi-

nates the need to thread, solder or glue, 

accounting for far less installation times 

than traditional copper or black pipe. 

We also stock a large array of 

threaded connectors and adapters, al-

lowing Dan-Am Air to be integrated into 

existing systems without compromising 

performance, making DAA perfect for 

upgrade or expansion projects.

Designed with simplicity in mind, 

DAA allows you to do-it-yourself.  Mea-

sure, cut, de-burr, then simply Press-to-

Connect, equaling lower installation 

times and cost.   All fittings arrive pre-

torqued for immediate assembly and 

pressurization, as well as being inter-

changeable, allowing for ease of future 

addition or expansion. “This “Press-to-

Connect” subject tends to be the most 

misunderstood instructions in the DAA 

system.  We have all been taught since 

we were young, to loosen a given item, 

put it together, then tighten it back up, 

right? That is wrong with Dan-Am Air.  

DO NOT loosen fitting caps before in-

stallation. It really is as simple as push 

the fitting onto the pipe until it bottoms 

out. Done. Stop. Move on. The only rea-

son to loosen a fitting cap, is to remove 

the fitting from the pipe. Loosening the 

cap relieves the pressure on the grip 

ring, allowing you to gently back out the 

pipe. To reuse any given fitting, simply 

re-torque the fitting cap to factory specs 

(line the arrows up, see figure 1), and 

“Press-to-Connect.  As each cap is indi-

vidual to its fitting, the arrows are either 

solid, or hollow respectively. Fitting caps 

are NOT interchangeable.

DAA also allows you to take your 

investment with you in the case of relo-

cation, as all components are reusable. 

Product design and support is read-

ily available from Dan-Am Company. 

They also have all products on hand and 

ready to ship, as well as in-house sup-

port for quotes and general information.

Dan-Am Co., is the Exclusive Importer 

of SATA Products for the US and Puerto 

Rico. Anywhere you can purchase SATA 

Products, also has access to our Dan-Am 

lines as well, including Dan-Am Air.

Please visit our Website at www.dan-

amair.com, as well as our Facebook page 

www.facebook.com/danamaluminumair-

line for recent install pics, comments etc. 

Both of these have proven to be valuable 

resources for customers to understand 

exactly what can be accomplished with 

SATA and Dan-Am Air combined.

BRAD GRAVENHOF 

has been in the automotive 
industry for over 30 years and 
serves as DanAm Company’s 
Sales and Technical DanAm 
Air Specialist.

Figure 1



Advanced Compressed Air Piping 

System for Clean Dry Compressed Air

Hobby Garage Kit
3 Drops #APS253
Larger systems available

DanAm Air‘s benefits
Energy efficient

Lower installation costs

Push-to-connect technology

Immediate pressurization

Removable and reusable

Modular design

No corrosion

Leak-free guarantee

Full bore design

1/2” - 6” pipe sizes Recommended Layout Option
Customize your garage, cut to fit. 

This is designed for 18'x18' system. 

 compared to steel or copper installation!

Check the DAA catalog & savings chart at www.DanAmAir.com

FREE Estimate - Call 1-800-533-8016
 Dan-Am Co.® • One Sata Drive • Spring Valley, MN 55975             *Savings may vary

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Measure & Cut • Push to ConnectMeasure & Cut • Push to Connect

Easy to install yourselfEasy to install yourself

*SAVINGS of 30-50%

Do It Yourself Installation

APS253   Dan Am Air Kit          25mm / 3 Drop                      

QT Y Part No Description

6 1013A 25 0600 25mm x 9’ Gray alum pipe

3 6602 25 00 25mm 90° Elbow

2 6604 25 00 25mm Equal tee

1 6605 25 22 25mm x 1/2” Male NPT connection

3 6684 25 22 25mm 2 Port wall bracket

5 6697 25 01 Pipe Clip

1 675805 1/2” x 5’ Flex hose w/ends (compressor connect.)

Not to scale

4.5’

compressor 

not included

9’

9’

4.5’ 4.5’

9’ 9’

No threading -  No soldering

4.5’
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SKF – A hub of innovation

W 
ith the continued demand to create safer 

and more reliable vehicles, manufacturers 

are looking for any edge that can strengthen 

components and how they perform.  SKF 

continues to build on its history as a pioneer in the develop-

ment of the first, second, third and fourth generation wheel 

end hub bearing units.

Today, SKF continues its ongoing partnerships with original 

equipment manufacturers to develop a new level of perfor-

mance, reliability, safety and comfort for today’s vehicles.

The next generation of wheel end technology

SKF’s X-Tracker hub bearing unit provides precision handling 

and braking characteristics, ultimately delivering improved 

handling and comfort. Th e SKF X-Tracker Hybrid hub bearing 

unit is designed to provide increased performance to pickup 

truck and SUV applications. Combining the strengths of the 

ball and tapered roller hub units, the hybrid hub bearing unit 

off ers less rotor and fl ange defl ection which helps withstand 

harsh off -road environments. 

SKF hub bearing kits – everything you need 

in one box

SKF’s hub bearing kit is designed to save time by providing 

everything an automotive technician needs to replace a press-

in style hub bearing, including a cartridge-style wheel bearing, 

C-clip, axle nut, seals and the only premium hub fl ange in the 

aftermarket that meets 100 percent OE Specifi cation. SKF’s hub 

bearing kit reduces the chance of customer returns by provid-

ing quality parts designed to fi t and work properly together, 

eliminating the hassle of sourcing separate parts, sometimes 

from separate suppliers.

Expanded line of U-joints from SKF

Building on our industry-leading expertise in bearing and seal 

technology, SKF has updated our U-joint off ering with broader 

coverage, including an expanded range of the high perform-

ance Brute Force line.  Th e line off ers more part numbers for 

broader coverage of automotive, truck, agricultural and indus-

trial applications. Additionally, improved cataloging with key 

specifi cation information creates easier parts identifi cation.

SKF 
890 North State Street, Suite 200
Elgin, IL 60123
www.vsm.skf.com



Hub of innovation.

With increased load capacity during cornering, 

SKF’s X-Tracker hub bearing unit provides high 

performance vehicles with precision handling 

and braking characteristics, ultimately delivering 

improved handling and comfort. SKF’s X-Tracker 

Hybrid hub bearing unit combines the strengths of 

ball and tapered roller hub units for less rotor and 

fl ange defl ection, helping pickup trucks and SUVs 

withstand harsh off-road environments, improving 

steering accuracy and vehicle dynamic behavior.

Learn more about these hub bearing units and 

other SKF innovations at www.vsm.skf.com

@skfpartsinfowww.skfpartsinfo.tv

SKF’s X-Tracker 

hub bearing unit

SKF’s X-Tracker Hybrid 
hub bearing unit

® SKF is a registered trademark of the SKF Group  |  © SKF Group 2017
® SKF is a registered trademark of the SKF Group  |  © SKF Group 2017
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Repair tips for today’s 

diesel engine
The comeback kid

Compared to the mid-90s, diesel vehicles have made a serious 

comeback. Th e increase in popularity is largely the result of a 

steady string of advancements and improvements to the die-

sel engine. New engine designs, noise- and vibration-damping 

technologies, and improvements like electronic engine con-

trol have spawned a new generation of diesel engines that are 

more powerful and 30-35% more fuel effi  cient than similar-size 

gasoline engines, all while running quieter and smoother than 

diesel engines of the past. Cold-weather starting has been im-

proved. Noise levels are down. Reliability has been improved. 

Tail pipe emissions are down.  Most importantly, horsepower 

and torque are up signifi cantly! Many of today’s diesel engines 

that come as an option in the medium-duty trucks are now 

advertising over 800ft-lbs of torque.  Th ose numbers were un-

heard of 20 years ago.  

The power of compression

To help understand today’s advanced diesel engines, it may 

help to understand the diesel engine in general. Th e main dif-

ference between a diesel and gasoline engine is the absence 

of an ignition system to ignite the fuel mixture. Diesel engines 

are compression-ignition engines as opposed to spark-ignition, 

so there are no spark plugs, wires, or ignition coil. Instead, heat 

generated from compression ignites the air/fuel mixture in the 

cylinders. Diesel engines also have a much higher compres-

sion ratio than gasoline engines, which allows them to com-

press air into a tighter space in the cylinder to create the high 

temperatures needed to ignite the air/fuel mixture. Let’s not 

forget the fuel, either. Th e type of fuel used in gasoline and die-

sel engines contributes to the power produced by the engine. 

Compression-ignition engines burn fuel evenly, which allows 

diesel engines to have very good fuel mileage while producing 

more power than gasoline engines for the amount of fuel used.

Heavy-duty, not invincible

Due to the combustion and high compression ratio inherent 

in diesel engines, diesel fuel system components need to be 

able to withstand high internal pressure. That’s why diesel 

components are made of high-grade metals. But the strong-

est, heaviest metal can’t do much for a diesel component that 

has clearances down to six-millionths of an inch. Th ese tight 

tolerances are the reason why heavy-duty diesel engines are 

still vulnerable to issues. For example, the smallest amount of 

dirt can wreak havoc on the engine’s internal components and 

fuel injection system, while water (which has poor lubrication 

properties) can cause corrosive damage and accelerate wear. 

Premium diesel replacement parts by Standard
®

To keep diesel engines running powerfully and smoothly, 

Standard® Diesel is proud to off er a line of 100% new Diesel 

Fuel Injectors, which includes new OE-production fuel injec-

tors for 6.0L and 6.4L Ford® Power Stroke® diesel engines. Stand-

ard® Diesel off ers full ‘original equipment’ design, engineering, 

and manufacturing, so every Standard® Diesel new fuel injector 

is equal in quality. To learn more about our full diesel off ering—

which includes turbochargers, diesel fuel injection pumps, and 

much more — visit StandardDieselParts.com.



FULL-COVERAGE TURBO DOMINATION
TRUSTED QUALITY AND EASIER INSTALLATION

FOR DIESEL AND GASOLINE-POWERED VEHICLES EVERYWHERE

StandardTurbos.com
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MARKETPLACE Ô

PRODUCTS

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?

t TurboCharger Rebuilding

t Custom turbos  

and upgrades 

t fuel injector services

t cleaning

t Flow Testing

turbocharger services

www.timsturbos.com 

703.241.7411

For more information,  

call Wright’s Media  

at 877.652.5295 or  

visit our website at  

www.wrightsmedia.com

Logo Licensing    |    Reprints    |    Eprints    |    Plaques

Leverage branded content from Motor Age to create 

a more powerful and sophisticated statement 

about your product, service, or company in your 

next marketing campaign. Contact Wright’s Media 

to find out more about how we can customize your 

acknowledgements and recognitions to enhance 

your marketing strategies.

Content Licensing  

for Every  

Marketing Strategy

t Outdoor

t  Direct Mail

t  Print Advertising

t  Tradeshow/POP Displays

t Social Media

t Radio & Television

Marketing solutions fit for:



After nearly a century, TRICO has emerged as a global leader in 

wiper blade technology. Despite profound changes in our society, 

today, our original goal remains: giving drivers the vision needed 

to safely go about their day. It’s hard to guess what tomorrow will 

bring, but it’s a safe bet that TRICO will remain at the forefront.

tricoproducts.com

1917 

Rain rubber, TRICO’s first  

production wiper blade.

The world has changed drastically  

since TRICO® was born in 1917. 

Our commitment to customers has not.

TEFLON™ is a trademark of The Chemours Company FC, LLC used under license by Trico Products Corporation.
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APG // AUTOMOTIVE PRODUCT GUIDE
REFRIGERANT RECHARGING MACHINE
The Robinair 34788NI and 34788NI-H A/C 
machines recover, recycle, evacuate, leak-test 
and recharge R-134a with an industry-leading 
98.5 percent efficiency. The 34788NI features 
a large display and fully automatic function to 
reduce technician downtime. An optional refrig-
erant charge and oil capacities database is available for North 
American market vehicles. A WiFi/Bluetooth module will be 
available this year, along with a variety of productivity boosting 
accessories making A/C service more effective and efficient. 
WWW.ROBINAIR.COM

JUMP STARTER
NAPA’s exclusive Carlyle Jump Starter 
product line features Absorbent Glass 
Matt (AGM) batteries, allowing an 
average of 40 jump starts with a single 
charge. In addition to a reverse polarity 
connection alarm, it features a 12V DC 
port, a USB port to charge mobile devices 
and a one-year limited warranty to back it all up.
REALDEALS.NAPAECATALOG.COM

OIL LEAK SEALER
BlueDevil Oil Stop Leak seals engine oil 
leaks permanently. It is non-clogging and 
will not harm your engine. BlueDevil is 
safe and easy to use and is compatible 
in gasoline or diesel engines. It’s guaran-
teed or your money back. BlueDevil Oil 
Stop Leak is an oil leak sealer that will 
stop leaks permanently. It’s guaranteed to 
permanently seal seeping or dripping oil 
leaks and repairs and reconditions rubber 
seals throughout any fluid oil system.
WWW.GOBDP.COM

BATTERY CHARGERS
New Bosch SmartCharge Battery 
Chargers/Maintainers employ self-
monitoring functions for safe and smart 
charging. With three different models to 
choose from, including the Smartcharge 
Pro, SmartCharge Plus and Smartcharge, Bosch SmartCharge 
Battery Chargers suit the needs of the professional technician. 
Bosch SmartCharge Battery Chargers promote long battery life 
while delivering spark protection, overheating protection, reverse 
polarity protection and overcharging protection. 
WWW.BOSCHAUTOPARTS.COM

ENGINE MANAGEMENT SENSORS
Advance Professional and Carquest 
offer Driveworks Engine Manage-
ment Sensors, an exclusive product 
line recently expanded to include 
more than 420 quality parts for 
engine management needs on 
todays’ top applications. Driveworks 
Engine Management Sensors are 
manufactured by BWD and come 
with a one-year replacement warranty. For more information, call 
your local Advance Auto Parts or Carquest delivery location.
SHOP.ADVANCEAUTOPARTS.COM

HIGH CARBON BRAKE DISCS
Textar, the world’s leading manu-
facturer of OE brake pads, offers 
a range of German engineered, 
high carbon brake discs for Euro-
pean applications. Engineers have 
developed a brake disc to ensure 
ultimate braking performance, and 
the brake discs are available at WORLDPAC.
WWW.WORLDPAC.COM
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THE TRAINER

PURCHASE THESE AND OTHER VIDEOS AT PASSTHEASE.COM

The drivability diagnostics 
approach

MOTORAGE.COM/approach

Diagnosing vehicle 
communications networks

MOTORAGE.COM/networks

Diagnosing current GM and 
Toyota EVAP systems

MOTORAGE.COM/gmevap

Waveform diagnostics: 
Anatomy of a waveform

MOTORAGE.COM/waveform

THE SECOND HALF OF OBD II
LOTS OF GAMES ARE WON IN THE SECOND HALF – AND THESE NEXT 5 
MODES COULD BE THE TOOLS YOU NEED TO WIN MORE YOURSELF!
PETE MEIER // Technical Editor

Last time on Th e Trainer, we went over 

the fi rst fi ve modes of Global OBD II. 

We learned that there are a total of 

10 modes available to any technician 

who owns even the most inexpensive 

Global OBD II-capable tool. Each of 

these modes provides a resource that 

can help us troubleshoot and repair 

the Diagnostic Trouble Codes related 

to emissions — that is, most of the pow-

ertrain codes.

We also learned that the first five 

modes are, for the most part, ones you 

are used to using every day. Mode $03 

for learning why the Check Engine light 

is illuminated, Mode $02 to see the 

stored Freeze Frame data related to the 

DTC that caused the light to come on, 

Mode $01 to view relative current data 

and finally, Mode $04 to turn the light 

off and clear the code(s) when we’re all 

done with our repair.

We’ll take a look at Modes $06 

through $0A (that’s Mode 10 in com-

puter talk), providing you an overview 

of what each mode does and its use as 

a diagnostic aid. You’ll learn about TIDs, 

CIDs and MIDs, how to make sure your 

customer didn’t install a used ECM 

without telling you, and show you that 

some DTCs can’t be erased no matter 

how hard you try.

All of this, and a bit more, in the 

March edition of The Trainer. 

MOTORAGE.COM/mar17trainer



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

The quality of our parts is only part of the story. 
Of course every Genuine Mercedes-Benz Part is made to ensure a perfect fit and deliver top performance. 

But we provide more than just exceptional parts. Such as an exclusive Parts Warranty that covers labor. 

Dedicated support and customized solutions from a certified PartsPro dealership. Plus competitive pricing 

available on both CollisionLink® and RepairLink.SM All this, so that your entire experience is as unrivaled as 

the parts you use.  

 

To learn more, visit www.mbwholesaleparts.com. 
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