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INDUSTRY NEWS
BREAKING

NEWS

TECHNICIAN CARE

PROTECT TECHS WITH 
THE RIGHT CLEANER 
FOR THEIR HANDS
BY ANDREAS KLOTZ // 
Contributing Editor

From tool sets to tire 
changers to alignment 

racks, your automotive shop is 
fi lled with tons of expensive tools 
and equipment, but they’re not 
the most valuable ones. The most 
important tools in your shop are 
your technicians’ hands, so it’s 
important to keep them clean and 
in good condition. 

Your techs’ hands are in 
constant contact with all kinds of 
dirt, ranging from brake pad dust 
to rust, oil and adhesives. At the 
same time, manual labor causes 
additional stress to the skin and 
wearing gloves is not always an 
option due to the loss of dexterity. 
Working in an automotive shop 
puts a large amount of stress on 
your hands and skin, resulting in 
dry skin to more advanced, painful 
and costly problems such as 
occupational dermatitis. 

Technicians failing to take 
proper care of their hands 
can have signifi cant effects 
on an organization. According 
to the U.S. Bureau of Labor 
Statistics (BLS), 50 percent of 
all working time lost to industrial 
illness is due to dermatitis. 
Just one case of occupational 
dermatitis can cost an employer 
approximately $3,500 in 
worker’s compensation claims 

COMMITMENT TO TRAINING 
EVENT TRAINS 100-PLUS TECHS 
TSCHANEN BRANDYBERRY // 
Special Projects Editor

ANN ARBOR, Mich. – Top in-

structors from both the me-

chanical and collision repair industries 

presented their classes to full rooms as 

the Commitment to Training initiative 

kicked off  with free training for automo-

tive professionals. 

More than 100 technicians, estima-

tors, owners and managers attended 

the first free one-day Commitment to 

Training event at Washtenaw Commu-

nity College in Ann Arbor, Mich. The 

modern facility hosted the inaugural 

event as part of the initiative aimed at 

training today’s automotive profession-

als while providing them a network to 

learn from peers.;

“I’m very excited by the response 

to the first one-day training event,” 

said Pete Meier, director of training 

for Motor Age and ABRN. “The profes-

sionals who attended the event really 

understand the need to continue learn-

ing about the changing technology and 

procedures needed to repair vehicles 

today. I think they all took away les-

sons they can use immediately in their 

shops around the country.”

Automotive professionals from as far 

away as New York, New Hampshire, Vir-

ginia and Ontario, Canada, attended the 

Michigan event. All attendees received 

certificates toward continuing educa-

tion credits including AMi and NATEF 

certifications. 

Mike Rowe, a technician at H&I Ex-

pert Auto Care in Rochester Hills, Mich., 

learned about the event through Motor 

Age Training and studying to become 

ASE certified. “I want to be better at what 

I’m doing and have answers for ques-

tions from customers,” he said, adding 

he was excited to learn from Meier and 

his electrical and scope class. “I’ve seen 

him on YouTube and seeing him in real 

life was a lot of fun and very informative.”

Trainers for the sessions were Meier, 

Mike Anderson, G. Jerry Truglia, Larry 

Montanez and Brad Mewes. They 

INDUSTRY TRAINING

>> CONTINUES ON PAGE 6

G. JERRY TRUGLIA presents his new critical thinking course to a capacity crowd during the 
afternoon session at the fi rst live training event, hosted by Washtenaw Community College. 

>> CONTINUES ON PAGE 6
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covered electrical, diagnostic, material, 

OEM and financial lessons.

In addition to the two educational 

sessions, Anderson presented the morn-

ing keynote and representatives from 

the Advanced Transportation Center 

at Washtenaw Community College in-

troduced attendees to the program that 

focuses on connected vehicles and the 

associated infrastructure. Attendees 

toured the facility following lunch.

But it was the training and stay-

ing on top of things for attendees that 

brought Matt Cerminara, who works at 

Penney’s Auto Body Inc., in Ravenna, 

Ohio, to the event. “I just wanted to 

learn more about estimating and make 

sure that we’re getting all of the jobs 

that we can get,” he said. “Continuing 

education always ensures you’re doing 

the job the right way and for us, getting 

paid by the insurance companies all 

that you are to be paid.” 

Joel Myers and Mike Tumanov with 

Snapsheet Inc. understand that as being 

newer in the industry and younger pro-

fessionals, these training events are a 

great help.

“Cars and repair procedures are 

changing and you have to know how to 

repair back to pre-loss condition,” said 

Myers, from Chicago.

The event at Washtenaw Community 

College was the first of three no-cost live 

events scheduled for 2016. Events are 

scheduled for Oct. 15 at Fox Valley Tech-

nical College in Appleton, Wis., and Nov. 

19 at Joliet Junior College in Joliet, Ill.

The initiative includes webinars, 

live events, training videos, newsletters, 

whitepapers and resource guides all 

available online, and culminates in Au-

tomechanika Chicago 2017, scheduled 

for July 26-29, 2017, in Chicago. To learn 

more, sign up for the free email newslet-

ter and learn first when registration for 

one-day events and Automechanika 

Chicago 2017 opens.

The Commitment to Training is 

made possible by support from manu-

facturer sponsors Carquest Technical 

Institute, Delphi, Abaris Training, Mitch-

ell 1, PPG, Polyvance, Pico Technology, 

Schaeffler Automotive Aftermarket, 

Mitchell International, Motor Age Train-

ing, Axalta, Garmat USA and GFS. 

>> CONTINUED FROM PAGE 4

and an average disability of 23.9 
days, according to the Journal of the 
American Medical Association.

Often it seems so easy to many 
to use a shop rag with some thinner 
to scrub the dirt from their hands, 
but this tends to make things much 
worse. The solvent in these thinner 
products will dry out the skin, making 
it even easier for dirt to cling to hands 
and chemicals to easily penetrate the 
skin. A professional hand cleanser is a 
better option for cleaning hands in the 
workplace. Unfortunately, some of the 
hand cleansers that automotive shops 
use are not professional. 

Choosing a cleaner

The type of hand cleanser selected 
is vitally important to skin health. 
Professionals in the automotive 
industry need a cleanser that can 
take off the dirt and contaminants 
they come in contact with daily. 
A common misconception is that 
a hand cleanser’s performance is 
measured by its ability to clean hands 

aggressively. However, in actuality, 
most cleansers far surpass the user’s 
actual requirements.

Some hand cleanser products tend 
to contain pumice as the scrubbing 
agent, designed specifically to help 
remove ingrained dirt from the hands. 
Pumice, a natural volcanic rock that 
consists of rough volcanic glass, is 
used in construction, housekeeping, 
polishes, erasers and beauty salons 
as an abrasive agent. This common 
ingredient without a doubt does 
a good job in these workplace 
environments to remove contaminants 
from objects. However, using pumice 
on your hands will remove the skin, 
and most people can’t afford further 
damage to their hands. 

There are scrubber alternatives 
available such as corn meal, olive stone 
or walnut shell. These scrubbers are 
natural and have the right balance 
between helping to get dirt off and 
being gentle to the skin. There are also 
environmental impacts to using pumice 
in hand cleansers. In comparison to 
pumice that will settle in ducts and 
pipes causing blockages, natural 
scrubbers are easily rinsed away, not 
prone to swelling and will therefore not 
cause plumbing blockage. 

It is important to select a hand 
cleanser that is powerful and effective 
for the job but does not contain harsh 
chemicals that dry the skin. As an 
automotive professional, you and your 
techs need a cleanser that contains 
moisturizers that protect your most 
valuable asset and keep hands healthy 
and working.

>> CONTINUED FROM PAGE 4

ANDREAS KLOTZ is technical product 
manager at Deb Group, the world’s larg-
est leading away-from-home skin-care 
company. He holds extensive experience in 
professional skin care products to prevent 
work-related occupational skin diseases.
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OPERATIONS // MARKETING

THE TWO 
TIMES YOU 
NEED TO 
ADVERTISE

S
hould you follow your gut 

when it comes to marketing? 

Depending on your gut, it 

might be telling you to scale 

back now because you’re busier at this 

time of year anyway. Or maybe it’s tell-

ing you to start marketing again after 

you shut it down during the winter and 

spring to save money.

In both cases, going with your gut is 

a terrible decision! The two worst times 

to pull back on your marketing are one, 

when you’re slow and two, when you’re 

busy. Here’s why.

When you’re slow

When the shop is slow, your gut instinct 

might be to pull back and focus only 

on the bottom line, to keep those hard-

earned dollars close to your chest so you 

don’t risk losing everything. The prob-

lem is that in this scenario, your gut is 

an optimist.

Pulling back on marketing when 

you’re slow means you’re assuming that 

everything will go your way — that your 

competition will stop marketing, too. 

Your customers come back to your shop. 

None of your customers will move away.

But we live in a world where custom-

ers move or die, where your competition 

is trying to take your customers, where 

top-of-mind awareness is everything. We 

live in a world where you need a constant 

stream of new customers to offset the 

ones who leave. The only way to achieve 

that is through consistent marketing.

When you shut off your marketing, 

you are turning off the supply of new cus-

tomers and letting go of the awareness 

that keeps your existing customers com-

ing back. Your slow week just turned into 

a slow month, and unless you do some-

thing about it, it won’t take long for your 

customer pipeline to dry up and vanish.

When you’re busy

In spring and summer, customers are 

planning road trips, running more er-

rands and enjoying the warm weather. 

Th ey’re more likely to stop by a shop for 

a pre-trip inspection or the maintenance 

they put off  during the holidays. 

With a steady supply of custom-

ers, why should you keep spending on 

marketing? If you’re not trying to stay 

in front of your best customers and 

maintain your relationship, you’re giv-

ing your competition permission to 

take them away from you.

It happens every year: a desperate 

shop owner calls me to ask, “Where did 

all my customers go?” Every year, back-

Fight what your gut
might be telling you
to maximize your
advertising impact
DAVID ROGERS // Contributing Editor

PHOTO: GETTYIMAGES/TETRA IMAGES
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to-school season brings a fall slowdown, 

and the steady flow of customers they 

saw during the summer has vanished. 

Why? The shop shut off its marketing!

It doesn’t happen overnight. At first 

it’s a customer here and there, one car 

fewer every day. By the time you notice 

they’re missing, it’s already too late.

On average it takes seven touches 

before a marketing message will lead 

a customer to action. That means you 

can’t send one email and expect every 

customer who opened the message to 

come through the door. 

The type of marketing that attracts 

high value, high quality people who 

become loyal life-long customers also 

takes time to work its magic. It’s not 

about getting customers through the 

door with coupons and free services. 

It is about building trust, establishing 

authority and fostering a genuine rela-

tionship with your customers. It’s about 

educating them on why they should 

choose you and staying at the top of 

their mind so they choose you the next 

time they need repairs.

Marketing should be working year-

round to build relationships with cus-

tomers, keep your shop at the front of 

their mind and keep customers coming 

through the door no matter what the 

season. Which is why creating a sea-

sonal marketing plan is so critical — it 

means you’ll be growing when your 

competition is following their gut and 

turning off the flow of customers. 

Seasonal market planning

Many shop owners fall into the trap 

of looking at marketing and advertis-

ing as a light switch. Th ey think there’s 

a switch they can fl ip to turn on mar-

keting when they need new customers 

and off  when they don’t. The problem 

is, while marketing can absolutely be 

turned off like a light switch, it can’t be 

turned on as easily. Beyond the logisti-

cal problems of starting up marketing 

— it can take six to eight weeks from the 

time you need customers to the time a 

direct mail campaign is reaching your 

customers — there’s also the fact that 

marketing takes repetition. 

Instead of a light switch, which 

provides light the instant the switch is 

flipped, think of marketing like a faucet. 

With a few tweaks and turns, you can 

precisely control the flow of customers 

into your shop. 

You can adjust the type of marketing 

you do. Online advertising, paid search, 

email newsletters, direct mail — your shop 

can use all of these together, individually 

or in any combination. There’s no easy 

button, but there are proven strategies to 

create an integrated marketing plan.

You can adjust the customer you tar-

get. Even when you’re slow, you don’t 

want to target the coupon-clipping 

drivers that will bring down morale and 

gross profit. But different marketing res-

onates with different customers to raise 

car count when you need it and build 

relationships in the process.

You can adjust the speed. Shift the 

balance between fast twitch and slow 

twitch marketing to match the needs in 

your shop. Use the right incentive and 

message to get customers through the 

door quickly when you need car count. 

Long-term strategies build relationships 

and attract high value, and long-term 

customers require ongoing effort year 

round to be effective.

You can adjust the calendar. When 

you know a slowdown is coming, 

whether it’s the back-to-school fall slow-

down or the end of year holiday season, 

plan ahead! Ramp up the marketing be-

fore the slowdown hits to fill your pipe-

line with customers who are ready to buy. 

Have you ever met a shop owner 

who complained about having too many 

quality customers? I haven’t either. 

DAVID ROGERS is 
COO of Keller Bros. Inc., 
and president of Auto 
Profit Masters. contact@
autoprofitmasters.com
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*For particle sizes *�30 microns.

© SOPUS Products 2016. All rights reserved. CS10444-12
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*For particle sizes *�30 microns

**Based on a $10.00 charge for the Pennzoil Platinum HE™ Oil Filter © SOPUS Products 2016. All rights reserved. CS10444-11



14  JULY 2016  MOTORAGE.COM

OPERATIONS

The importance of job 
descriptions in your shop
Running a business would be so simple if everyone just did their job

W
e have all heard the 

benefi t of working on 

your business rather 

than in it. Not only 

will profi ts increase but your free time 

will increase, and staying the best shop 

in your market forever is a distinct 

possibility. Let’s listen to how shop 

owner and coach Rick Johnson recom-

mends getting started or staying on this

journey.

During my 23 years as a shop owner 

with an untold number of employ-

ees and over eight years of talking to 

hundreds of shop owners, it finally oc-

curred to me the other day that maybe 

— just maybe — things would run a lot 

smoother if our employees would just 

do their jobs. And, of course, if we as 

the owners would do our job of being 

an owner — leading, holding ourselves 

and our employees accountable and 

adhering to job descriptions and shop 

policies. How much better would our 

business machine run? Where to start?

How about job descriptions? Oh, 

you don’t have job descriptions? You 

don’t have shop policies and standard 

operating procedures? So maybe your 

plan is that everyone should just know 

what you want done by osmosis? Or 

better yet, maybe you can be heard 

saying another favorite statement that 

I hear all the time, “Common sense 

should let my employees know better 

than that.” Let me ask you: How is all 

that working for you? In my opinion 

common sense died in about 1994! 

Having no job descriptions and no shop 

policies is just not acceptable today. 

Start working on the business

Writing up and implementing job de-

scriptions and standard operating pro-

cedures is something that needs to be 

done and established before we can 

ever expect the shop to run like we want 

and need it to run. If we want our em-

ployees to do their job and do it the way 

we want, we must fi rst establish what it 

is that we want. It sounds simple, and for 

the most part it is, so then why is it so 

hard for us to get it done?

Maybe the reason is that we are so 

busy working in the business that we 

don’t take time to work on the busi-

ness. Maybe we have the disease of 

“If it’s going to be done right, I have to 

do it myself.” We convince ourselves 

that we need to work harder — put in 

a few more hours, burn the midnight 

oil and then somehow it will all come 

together and everything will be perfect. 

If that were true, then 99 percent of the 

shops out there would already be the 

Motor Age top shop of the year every 

year, because 99 percent of the shops 

I know already work harder and put in 

more than a few more hours and burn 

the midnight oil.

Instead, let’s stop the madness, 

make some changes, decide to work 

on the business and write up those 

job descriptions, some shop policies 

and take control. We need to establish 

what we want and put what we want 

in writing. Once we establish what we 

// PROFIT MATTERS

PHOTO: GETTYIMAGES/FILIPK

WRITING AND 
ESTABLISHING JOB 
DESCRIPTIONS IS 
SOMETHING THAT MUST 
BE DONE BEFORE WE CAN 
EVER EXPECT A SHOP TO 
RUN LIKE WE WANT AND 
NEED IT TO RUN. 



Meet the new Carter at 
carterfuelsystems.com.
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need, we must hold those employees 

and ourselves accountable to what our 

jobs are and follow through. Just imag-

ine with me for a few minutes what this 

would look like, could look like.

The service advisor’s job

For example, the service writer does 

what a service advisor should do. In 

my ideal world the service advisor 

knows that his or her primary job on 

the phone is to get the customer to set 

an appointment. He or she knows that 

they are never to give a price over the 

phone or to try to diagnose a problem. 

They have been trained to ask for an 

appointment and to get the customer 

on the schedule. That’s it, period. That 

is their job description for phone con-

versations — man, that’s simple.

And once the customer comes into 

the shop, the service advisor knows that 

his or her job is to meet the customer, 

shake their hand, go to the car with the 

customer, get the mileage, perform a 

walk-around with the customer and 

then come back inside and pull up pre-

viously recommended services along 

with a new maintenance schedule.

Then it’s the service advisor’s job to 

address the customer’s concern, offer a 

courtesy inspection and assign the cor-

rect technician to work on the car. The 

service advisor knows that his or her 

job is not to decide if the car is worth 

spending money on or whether or not 

the customer has the money to invest 

in the car. Service advisors must do their 

job and dispatch the car to the proper 

tech and wait for the diagnosis and cour-

tesy check results. Then they must write 

up the estimates and ask for the sale.

The technician’s job

The technician knows what he or she is 

to do because, again, it is in writing what 

the job is. He or she knows that the job 

is to properly diagnose the customer’s 

concern and put in writing the cor-

rection of the problem, to perform the 

courtesy inspection and recommend 

all needed repairs based on what is 

broken or worn out and maintenance 

that is due by mileage. The technician 

knows that it is not his or her job to de-

cide whether or not the car is worth fix-

ing or whether or not the customer has 

the money to fix the car. The technician 

just does his or her job and turns in the 

repair order to the service advisor.

The shop owner’s job

Finally, the shop owner does his or her 

job as well. The shop owner is working 

on the business and not in it. They are 

not micro-managing every little detail 

because they have hired, equipped, 

trained and delegated great employ-

ees to work in the business. He or she 

has written up and implemented job 

descriptions and shop policies and 

holds the staff accountable for results 

— results that are very predictable in a 

business that has great employees who 

know what their jobs are and what is ex-

pected from them.

So where do we start? Where do we 

find the time to work on the business 

when the business demands so much 

of our time? How do we turn our focus 

from working harder to working smarter 

on the business instead of in the busi-

ness? Maybe the place to start is with 

learning what our job is as an owner. 

For the most part, most of us started 

in business with little more thought than 

just starting a business. Fixing cars for 

us was the easy part. If just fixing cars 

was the answer then we would all have 

a well-run business already. Managing 

the business is the hard part; it is the part 

that no one told us about. You can start 

by turning to trusted sources for infor-

mation and guides  as to what to do as 

an owner

For a limited time go to www.ation-

linetraining.com/2016-07 and we can 

send you a leader’s operation checklist 

that can get you started down the road 

to helping you run your business instead 

of the business running you. Imagine if 

you will, a business where everyone 

just does their job — does their job the 

way you want it done, because you have 

written up clear and concise job descrip-

tions and held them accountable. 

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. Our associates love helping shop 
owners who are having the same struggle as 
many of them have had, and who are looking 
for the same answers — and in some cases 
looking for a lifeline. This month’s article was 
written with the help of former shop owner 
and current coach Rick Johnson. 
Chubby at cfrederick@autotraining.net

Stop Losing To The Competition
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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Adjusting to today’s 

economic challenges
Times are changing and, in turn, so must our business

T
he aftermarket is changing, and 

economic times have dramatically 

changed in many regions of this coun-

try as well. When the economic cycle 

changes to a downward trend, we must re-exam-

ine the business to increase productivity.

Remember the following:

r�:PV�DBOOPU�EJTDPVOU�ZPVSTFMG�JOUP�QSPTQFSJUZ�

r�:PV�TUJMM�SFRVJSF�UIF�SJHIU�TUBGGJOH�MFWFM�UP�

maximize productivity.

r�"�TMBTI�BOE�CVSO�BQQSPBDI�UP�FYQFOTFT�DBO�

create service levels to drop, which affects your 

client satisfaction and business image. We know 

95 percent of business expenses within a shop 

BSF�GJYFE�GPS�DPNNPO�TFOTF�FYQFOTFT�SFRVJSFE�

to maximize net income. 

These are always three big challenges during 

tough economic times. 

The tendency to lower labor rates or discount 

jobs in hopes that it will drive more business does 

not work. Remember, you pay all bills out of gross 

profit dollars, and working 50 percent harder to 

create the same dollars can kill the attitude of you 

and your staff. The math does not lie. 

In the 1970s and ’80s when there was an abundance of 

potential staff; layoffs during slow times were common. If 

people left, we just brought in others. Today, we must retain 

competent people every day. Without the right staffing level, 

you cannot maximize the right productivity level to make the 

CPUUPN�MJOF�SFRVJSFE��

Slashing expenses is a common trick out-of-touch shops try, 

and then they wonder why their service levels drop; why they 

DBO�U�BGGPSE�SFRVJSFE�FRVJQNFOU�USBJOJOH�PS�JNQPSUBOU�CVTJOFTT�

services; and why customer complaints start to roll in. Expenses 

can be reviewed to see if a better value for the same service is 

possible. However, ensure you are comparing apples to apples. 

"MTP�FYBNJOF�XIBU�iSFMBUJPOTIJQTu�ZPV�BSF�MFBWJOH�CFIJOE�UP�

spare a few dollars. Take the total money you think you would 

save and divide it by the monthly average of your last six months 

of labor hours billed. Then take that answer and divide it by the 

number of days you are open per month to give 

ZPV�UIF�EBJMZ�JODSFBTF�JO�CJMMFE�IPVST�SFRVJSFE����

Solutions are available. 

1. With the team, review the shop’s reality in 

productivity terms. What is causing productivity 

to drop? Is accountability in check? Key in on all 

PG�UIF�LFZ�TIPQ�QSPDFTTFT�SFRVJSFE�UP�NBYJNJ[F�

productivity. 

2. When clients cut back on services or are de-

clining more work, ensure you have the conversa-

tion on their vehicle safety and reliability issues 

and document what you told them. Then when 

the item does become an issue, you cannot be 

BDDVTFE�PG�OPU�JOGPSNJOH�UIFN��:PV�NVTU�NBJO�

tain their trust in the shop and your credibility. To 

achieve that, document, document, document!

3. Work to attract new business with a focus on 

TFSWJDF�BOE�RVBMJUZ��8IFO�ZPV�GPDVT�PO�QSJDF�ZPV�

BUUSBDU�QSJDF�GPDVTFE�QFPQMF��:PV�MPTF�JO�UIF�FOE�

CFDBVTF�UIFZ�BSF�OPU�QSPGJUBCMF��:PV�XBOU�TFSWJDF�

BOE�RVBMJUZ�BU�UIF�SJHIU�QSJDF��%JTUJOHVJTI�XIBU�

NBLFT�ZPVS�TIPQ�VOJRVF�JO�UPVHI�FDPOPNJD�BOE�

changing times.

4. Is your attitude positive and optimistic or are 

you negative in your language, tone and body language? Have 

that talk every morning in the mirror about the person you want 

UP�CF��"U�OJHIU�UIJOL�PG�UISFF�QPTJUJWF�UIJOHT�UIBU�IBQQFOFE�UP�ZPV�

that day. Slow down and take control of your thoughts instead 

of allowing the negative people to influence you. 

.VDI�PG�XPSLJOH�PO�UIF�CVTJOFTT�TUJMM�SFRVJSFT�ZPVS�QFS�

sonal discipline to be in check. Sometimes you must be re-

minded. It’s time to get back and work on your business. 

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

THE TENDENCY 
TO LOWER 
LABOR RATES OR 
DISCOUNT JOBS 
IN HOPES THAT 
IT WILL DRIVE 
MORE BUSINESS 
DOES NOT WORK 
IN THE SHORT- 
OR LONG-TERM.

// FINANCIAL FIGURES
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By the book
Shop owner relies on systems and processes to drive profits
ROBERT BRAVENDER // Contributing Editor

Last year, Dave’s Car Care was able to proudly an-

nounce they received the Better Business Bureau’s 

International Torch Award for Ethics. As one of only four com-

panies — in ANY business, mind you — to receive this honor 

in 2015, how did this Glendale, Ariz., shop achieve this honor? 

Owner Dave Denmon hit the books. 

First there was In Search of Excellence, or rather its co-au-

thor, Tom Peters. “I was mesmerized by that man back in the 

late ’80s, early ‘90s,” laughs Denmon. “If you saw him speak, he’d 

get up on the table and jump up and down screaming, ‘Image 

is everything!’ and ‘A man who can manage technology will 

manage success!’” 

Opening his doors as a tire franchise in 1980, Denmon was 

receptive to any and all ideas as he began transitioning from 

retail to full repair. “We went from three working bays to five, 

then to nine, and finally 12. Same corner, same building, but we 

grew. That’s the evolution of the business,” he explains. “I have 

a real ability to just sit in seminars and bring home something 

that enhances the business, particularly branding; that became 

important to me. Who am I — Interstate Batteries or NAPA? No, 

I’m Dave’s Car Care. 

“You will know who your best customers are, who your most 

productive technicians are, what to look for, what not to look 

for,” counsels Denmon. “When we go to hire a technician now, 

we profile. If an applicant doesn’t meet the profile, we won’t talk 

to them. One of the key factors is we won’t interview a techni-

cian who hasn’t been at their last job for five years or more. If 

he has, he can fix a car right and get along with the staff.” 

Then in 1995, Denmon read The E Myth by Michael Gerber. 

Subtitled “Why Most Businesses Don’t Work and What to Do 

About It,” Denmon contacted a colleague who had retired from 

the auto repair industry, and together they were inspired to cre-

ate Automotive Management Systems — essentially creating 

a book of their own.

“’Systems and processes to profits’,” Denmon says, as he re-

cites their mission statement. “What we did at that point was 

redefine the business into five key areas: management, techni-

cal operations, sales, personnel and marketing. We wrote an 

operational system for every aspect of our business. 

“I grew up in a military family,” he relates. “I also served in 

the military, and they do everything by a standard operating 

procedure. So back before the age of the computer and com-

puterized inspections, we literally had a printed inspection 

sheet for every aspect of vehicle repair: air conditioning, brakes, 

cooling systems, drivability diagnostics, engine replacement, 

transmission replacement, etc.” 

They based their inspection process on three key factors: 

“Concern — what the customer came in for; cause —  what’s 

the correction; and then quality control — completion,” outlines 

Denmon. Based on the cause, they would come up with the 

manufacturer’s recommendation of service needs or safety. 

“Then we utilized a very simplistic idea of three different 

color highlighters on the inspection sheet,” he continues. “Yel-

low was the cause, blue was the recommendation and red was 

the safety issue. When we implemented that program in 1996, 

we had 9,500 cars come through our facility at an average ticket 

of $186. Last year we had about 4,500 cars with an average 

6,000
Total square 
footage of shops

12
No. of bays

Dave 
Denmon
Owner

1
No. of shops

35
Years in business

DAVE’S CAR CARE 
Glendale, Ariz. // www.davescarcareaz.com

87
No. of customer 
vehicles per week

$450 
Average repair ticket 
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ticket of $450. We got rid of half the vehicles, half the chaos, 

and increased the net profit from 5 percent to where we con-

sistently run 26 percent to 30 percent.” 

This color system extends to work orders. “Say a con-

sumer’s got a coolant leak or needs an oil change,” Denmon 

explains. “That gets written up on a tan ticket. Someone else 

schedules an appointment for an oil change and an align-

ment; that gets written up on a yellow ticket. If you’re a brand 

new customer, never been here before, that gets a blue ticket. 

Now say you’d gotten your car fixed three days ago — an oil 

pan gasket, but now it’s now leaking. That is written up on a 

red ticket and analyzed.”

To help avert the latter, Denmon has the technicians 

organized into two-man teams, “the thinking being that by 

working together everyone achieves more on a daily basis,” 

he reports. “If they’re struggling then they all put their heads 

together.  They’ll confer on the scope pattern; they’ll look at 

this and that and make a decision. For example, we were all up 

against the wall last week: a car came in running fine, every-

thing worked; we sold the work, we repaired it, we go to start it 

— and a weak battery lead to a power surge which burned up 

the body control module and the ECM. It took us eight hours 

to figure what was wrong, but we worked together as a team. 

“Here’s the key,” notes Denmon. “I think we’re utilizing 

technology, possibly at the highest level in the country. We 

have all factory scan tools — Honda, Toyota, GM, Ford, Chrys-

ler — whatever the vehicle’s manufacturer is, I’ve got a scan 

tool. I’ve got five technicians versed across the board, and 

all of them can use all of the scan tools. I bring in drivability 

diagnostic trainers from Chicago every quarter. They spend 

two days here at the shop; that allows my technicians to build 

relationships with these people. (When they’re not here) these 

trainers have the ability to get on Skype with the technician 

and see live what the car is doing. It works really well.” 

Dominating the remodeled showroom of Dave’s Car Care 

is a giant flat-screen TV, mounted amidst diamond plate and 

brushed stainless. As an interactive touch screen, it can ac-

cess the shop’s website, display a three-dimensional car that 

shows how a vehicle in Dave’s system works and even pull 

up parts prices. “We have a $134 an hour flat rate here in 

Arizona,” Denmon explains. “If you charge that much, you’d 

better look like $134 an hour.”

Maybe it can even pull up a good book. 

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

Truck Competence – 

HGV technology close up and personal

Welcome to Automechanika Frankfurt! You’ll be 

amazed at how much ‘Truck Competence’ awaits 

you at this year’s show. Over a quarter of all its 

exhibitors are offering solutions in this fi eld – 

with interest accelerating. And you can add one 

more highlight to the list: our Special Show at the 

outdoor exhibition area – with racing, rally and

trial trucks.

www.automechanika-frankfurt.com
info@usa.messefrankfurt.com

Tel. 770.984.8016

Save your online ticket 

in advance now!

September 13  – 17, 2016
Frankfurt, Germany



For more information:
Call us: 800-896-3126 | Visit us: www.mitchell1.com

Or find your local Mitchell 1 sales representative: 

www.mitchellrep.com

repair information  |  shop management  |  shop marketing

Today’s high-tech vehicles require high-tech repairs — and that means you need more detailed 

repair information than ever before. But the real challenge is sorting through it all to quickly to 

find exactly what you need. And that’s where ProDemand® can help.

ProDemand cuts through the clutter with user-friendly features and a logical layout that makes it 

quick and easy to drill down to the information you need right now. Like SureTrack® Real Fixes, 

legendary wiring diagrams, common replaced parts trends, and so much more.

Packed with complete OEM repair information and real-world solutions from professional techs, 

ProDemand is the only resource you need to beat information overload.

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

Tech community tackles 

common repair challenges
ALLDATA COMMUNITY SHARES TRENDING QUESTIONS FROM ITS MEMBERS 
ALLDATA TECH-ASSIST TEAM //

Contributors

E
very day, technicians from 

across the country post 

questions and get help-

ful answers on ALLDATA 

Community. Due to the 

sheer volume of data being entered, rec-

ognizable patterns and trends quickly 

begin to develop. The following Tech 

Tips have been created from some of the 

most popular, real-world cases that have 

been solved on Community. If we’ve 

seen these issues occur numerous times 

with these particular vehicles, there is a 

good chance you’ll see them show up in 

your shop. For more valuable Tech Tips, 

visit alldata.com/tech-tips.

Envoy stalls when using left 

turn signal

Vehicle: 2002 GMC Envoy, 4WD, 

L6-4.2L, VIN S, Automatic Transmis-

sion/Transaxle

Mileage: 136,004

Problem: The vehicle stalled only 

when activating the left turn signal. The 

customer also noticed that the left head-

light was dim. The customer replaced the 

headlight but there was no change. The 

stalling problem began to get progres-

sively worse until it happened constantly.

Details: The technician found only 

2.0 volts on the ground circuit of the 

headlight and the left turn signal. Both 

components were grounded at the same 

location (G107), which is located on 

the engine block. Although the ground 

looked good and tight, the bolt was cor-

roded and a little rusty. The wiring dia-

gram showed that the fuel pump relay 

also was grounded at the location.

Confirmed Repair: The technician 

wire-brushed the contact point on the 

engine block and replaced the bolt and 

washer. The headlight was now bright 

and the stalling problem with the left 

turn signal was also resolved.

Ram in ‘Limp’ Mode — No 

power with DTCs P0335, 

P0642 & P2122

Vehicle: 2006 Dodge Ram 1500, 

4WD, V8-5.7L, VIN 2, Automatic Trans-

mission/Transaxle

Mileage 94,587

Problem: Vehicle had DTC faults 

P0335 for crankshaft position sensor, 

P0642 for sensor reference voltage 1 

circuit low and P2122 for APP sensor 

circuit. The engine also lacked power.

Details: The technician found a wir-

ing diagram included with the P0642 DTC 

diagnosis chart. All three codes could be 

set by the sensors residing on the same 

circuit. The technician tested the circuit 

to verify a 5-volt reference. The pink/yel-

low wire was showing only 1.6 volts at the 

PCM. The technician thought one of the 

sensors could be shorted, so he discon-

nected all of them — the wire was still 

reading 1.6 volts. He then disconnected 

the pink/yellow wire from the PCM — 

now 5 volts were coming out of the PCM. 

Using the wiring diagrams, he located the 

engine oil pressure sensor that also was 

powered-up on the same circuit. Once 

that sensor was disconnected, he finally 

got 5 volts back at the PCM.

Confirmed Repair: Once the engine 

oil pressure sensor was replaced, the 

technician cleared the codes and road 

tested until all the monitors were com-

plete and the problem was corrected.

Grand Prix lacking EGR fl ow — 

DTC P0404

Vehicle: 2001 Pontiac Grand Prix, 

>> CONTINUES ON PAGE 24



MSRP

$58
Part # 

A 212 820 19 00 

Some think all wiper blades are the same. 

This will make it clear. 
Genuine Mercedes-Benz Wiper Blades can provide up to 800,000 more wiping cycles than 

ordinary blades*. Not to mention that every blade has a precise curvature unique to each model, 

and most have a maintenance indicator on the tip that shows when replacement is necessary. A clear 

advantage — at a competitive price. This is why you should choose Genuine Mercedes-Benz Wiper Blades. 

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

* As compared to economy wiper blades using durability test #PN 103713, which tests wiper durability through 1.5 million wiping cycles. 
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REFRIGERANT 

MANAGEMENT SYSTEM 

AUTOMATIC FOR  

R-134a and R-1234yf 
 
WITH  
PORTABLE TABLET

NOW YOU CAN DO 

MORE THAN ONE 

THING AT A TIME.

LEARN MORE AT

YELLOWJACKET.COM

Introducing the all-new YELLOW JACKET Refrigerant Management System 

(RMS) controlled by a portable computer tablet. This new system takes 

flexibility to a new level by allowing you to handle R-134a now and change 

over to R-1234yf later, or you can simply purchase the R-1234yf model today! 

The RMS is controlled with a colorful, easy-to-use interface from multiple 

locations in your shop. Built tough, and made in America, this durable machine 

now sets the standard for productivity in auto repair shops everywhere.
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Now shipping with the award winning YELLOW JACKET® ManTooth™ 
Wireless Digital Pressure/Temperature Gauge

MADE IN TH

SAE J3030, 

J2843, J2788

V6-3.8L, VIN K, Automatic Transmis-

sion/Transaxle

Mileage: 138,446

Problem: This vehicle came in with 

DTC P0404, which set right away after 

clearing. The customer noticed the en-

gine stumbled on mild acceleration.

Details: The EGR valve could be 

commanded open with a scan tool. The 

engine stumbled only at idle when com-

manded to 60 percent. The technician 

removed the EGR valve and inspected 

all ports. All ports were clear. Scan tool 

PID information showed that the EGR 

position voltage was only 1.75 volts 

when the valve was commanded to the 

wide-open position. The voltage at the 

sensor matched the scan tool data.

Confirmed Repair: The technician 

replaced the EGR valve. Now the position 

voltage reached 4.25 volts at wide-open 

throttle. The DTC was cleared, the vehicle 

test driven and the problem resolved. 

WATCH + LEARN

WEEKSMONTHS

COUNTDOWN TO  

automechanika 
CHICAGO

Exploring dual crankshaft 

sensor diagnostics

MOTORAGE.COM/Crankshaft

A/C system inspection 

and testing

MOTORAGE.COM/ACinspection

Manufacturers speak out 

on training initiative

MOTORAGE.COM/TrainingInitiative

Is the coolant still 

doing its job?

MOTORAGE.COM/Coolant

3021

“To say that the event was a success would be an 
understatement. Top marks to the instructors chosen.”

— AL PLAYTER, CENTENNIAL COLLEGE, ATTENDEE OF WASHTENAW COMM. COLL. EVENT 

>> CONTINUES FROM PAGE 22



Durability
is a four

letter
word.

No one knows that better than Alan Lambert. He’s the guy 
tasked with making sure MOOG parts are ready for the toughest 

road conditions. MOOG parts are engineered, tested and built 
for unmatched durability, but if they don’t pass his demanding 

standards, they don’t make it out the door. And while that doesn’t 
always make him the most popular guy in the room, he knows 

that going the extra mile is always the right thing to do.

ALAN LAMBERT,  

Quality/EHS Manager MIKE ROWE

©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.

#partsmatter

Watch Mike and Alan talk durability in our new 

web series, The Extra Mile, at moogparts.com
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Further information:
www.repxpert.us

Friedrich Fischer’s ideas  
are the inspiration that 
keep our wheels turning.

When you install FAG 
products, you get OE 
quality and more than 130 
years of experience and 
manufacturing excellence.

TRADITION!

TRAINING EVENTS

SOCIAL INSIGHTS

AUGUST 9-13

2016 NACE/CARS Expo; Anaheim Convention Center
Anaheim, California

SEPTEMBER 16-18

2016 CAN Conference; Westin Chicago Northwest
Ithasca, Illinois

OCTOBER 8

AERA Conference; Speedway Motors Museum of American Speed
Lincoln, Nebraska

OCTOBER 15

Automechanika Chicago LIVE — Training Event;
Fox Valley Technical College
Appleton, Wisconsin

NOVEMBER 1-3

AAPEX; Sands Convention Center
Las Vegas, Nevada

NOVEMBER 1-4

SEMA; Las Vegas Convention Center
Las Vegas, Nevada

NOVEMBER 19

Automechanika Chicago LIVE — Training Event;
Joliet Junior College
Joliet, Illinois

MASTERING IN-CYLINDER PRESSURE TESTING: PART IV
This simple technique has changed the way the internal 
combustion engine is diagnosed around the world. If you are 
not aware of the power of this simple truth, read the Motor Age 
articles “Mastering In-Cylinder Pressure Testing” I, II and III. These 
articles cover the basics of in-cylinder compression waveforms at 
crank, idle and snap throttle. 

Go here to read Part IV: Motorage.com/InCylinderTesting

WHAT YOU WANT TO KNOW ABOUT ASE TESTS BUT DON’T 
KNOW WHO TO ASK
This roundtable discussion gives you access and insight from a 
working technician (subject matter expert), a director of training 
and an ASE test administrator. Whether you’re ASE-certifi ed or 
looking to start your certifi cation testing, you’ll learn a lot about 
every aspect of the tests. This is a very powerful look inside the 
ASE tests that will open your eyes as to what it takes to create the 
tests and administer them. Download the discussion here:

Motorage.com/ASEpodcast

WHICH WAY TO GO?
In this article, contributor Jaime Lazarus discusses The steps, tools 
and redundant tests performed to prove without a doubt what was 
causing the customer’s complaint of recurring MIL illumination. 
Read his story here: Motorage.com/WhichWay

TRAINING AUTO TECHNICIANS IS KEY TO 
SERVICE CENTER GROWTH
In his column, “Auto technician training is competitive edge,” 
Aftermarket Business World columnist Larry Silvey says that 
properly trained auto technicians can provide a competitive 
advantage to independent shops and dealerships that are trying 
to boost their service repair business. Go here to read more:
Motorage.com/KeyToGrowth

AVOIDING A WHOOPING
“My last butt whooping came from my son’s 2007 Toyota Corolla 
CE,” says Technical Editor Pete Meier in this article on tackling tough 
problems. “Now that I get to tackle problems for fun, it should be 
even easier. Or so I thought.” Read the rest of the story here: 
Motorage.com/AvoidAWhooping
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GET WITH 
THE PROGRAM

N
ow more than ever, is 

the time to “get with 

the program”,  both 

figuratively and liter-

ally. Almost all mod-

ules on most OEMs require some sort 

of configuration, coding, adaption or 

programming. Gone are the days of the 

removable EPROM and here to stay is 

the Electronic Erasable Programmable 

Read Only Memory or EEPROM. The 

EEPROM is the device or chipset that 

allows manufacturers and repair facili-

ties to write and rewrite programming 

instructions to a module.  

Before we can totally appreciate 

this technology and have a discussion 

on how to program, we need to discuss 

some of the definitions and differences 

between coding, adaptation and EE-

PROM flash programming. Moreover, 

we need to examine what J2534 is and 

how it applies to us in the independent 

auto repair world.

Coding refers to the process in which 

we “tell” the module that is already 

programmed some of the characteris-

tics or configurations the vehicle has. 

These could be whether the vehicle is 

equipped with an automatic or manual 

transmission or if the vehicle has cruise 

control or not. In either case the module 

already is “programmed” with either op-

tion; we simply need to “tell” the mod-

ule the configuration that applies. This 

procedure has been found on European 

vehicles for quite some time. 

The offline coding process does not 

require a subscription or programming 

calibration files to be purchased. The 

coding process is a fairly simple one that 

can be carried out with an OE and often 

times an aftermarket scan tool. The fol-

lowing example is a 1999 VW Jetta in 

which the PCM (or J220 module) was 

replaced with a used part. This is the in-

formation from the original PCM – note 

the coding number (Figure 1).

Here is the replacement used PCM 

information. Note the difference in the 

coding number (Figure 2).

The Ross-Tech Wiki provides infor-

mation on coding this module, includ-

ing the required log-in (Figure 3).

After logging in (a scan tool function, 

not a subscription based procedure – 

Figure 4) one is able to then manually 

change the coding or to tell the PCM 

whether the vehicle is a manual or auto 

transmission for this example (Figure 5). 

Selecting “Do it!” after changing the 

original PCM coding from “00001” to 

“00000” configured the PCM for a man-

ual transmission rather than the auto 

transmission vehicle that the donor 

PCM came out of. No flash files, sub-

scriptions or expensive OE tools were 

required to perform this procedure.

Adaptation refers to something that 

we are going to learn or “teach in” to a 

module. Again, the module is already 

“programmed” with the instructions 

the vehicle needs. This could be differ-

SMART SHOPS ARE TAKING 
ADVANTAGE OF THE 
SERVICE OPPORTUNITIES 
THAT REPROGRAMMING 
OFFERS. ISN’T IT TIME YOU 
DID THE SAME?
ERIC ZIEGLER // Contributing Editor

1
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ent values such as key adaptation, where 

we “teach in” or adapt the number of 

keys and their associated IDs to a mod-

ule. Throttle values, such as TP and APP, 

are often values that require adaptation 

after a module has been changed. Adap-

tation in many cases can be performed 

with a scan tool.

In this example, a 2004 VW New 

Beetle required that the passenger’s seat 

recognition or passenger presence val-

ues to be adapted to the airbag module 

(address 15). This procedure basically 

“tares the scale” or sets the zero point 

for an unoccupied seat in the airbag 

module (Figure 6). This adaptation was 

done with the very affordable Ross Tech 

VCDS aftermarket VW/Audi tool.

EEPROM programming is what is 

generally considered “flashing” or “pro-

gramming” a module. This is the process 

by which we can either write the original 

programming required for a vehicle to 

run or rewrite or change the original cali-

bration to update the software for some 

sort of running change the OE would like 

changed in the instructions the module 

runs on. This could be something as 

simple as changing a parameter to keep 

a code from setting or enhancing how a 

system works to reduce wear on parts. 

Often a re-calibration can be required 

when installing updated or redesigned 

parts. If the parameters of the redesigned 

part changes, the instructions inside the 

module have to change as well. For exam-

ple, if an old TPS on a vehicle operates be-

tween .9 and 4.4 volts and the redesigned 

TPS now functions at a different range, 

say .5 to 4.9 volts, we need to tell the PCM 

about this change so that erroneous TPS 

high or low DTCs do not set due to the 

changes made to the updated part.

J2534 is the process which allows us 

in the independent auto repair world to 

accomplish this. To better understand 

what J2534 is and how it applies to us we 

need to examine it a little further.

J2534

J2534 and its subsequent revisions are an 

SAE document that set forth the stand-

ard for module programming for the in-

dependent auto repair industry. It basi-

cally was a covenant or agreement that 

allowed the OEMs to retain ownership 

and control access to their proprietary 

software, the 0s and 1s, which control 

how the vehicle performs and allowed 

for a universal programming device to 

perform the programming in lieu of an 

OE scan tool or interface. 

While you may be the owner of a ve-

hicle and the sum of its hardware, you 

DO NOT own the software or 0s and 1s 

(binary code) that make their modules 

function. The OEM is the owner of the 

software or calibration files. This is why 

the crash data in a SDM in your vehicle 

2 4
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could be extracted and used against you in a court of law. This 

matter of proprietorship by the OEMs is what actually drove the 

SAE J2534 document into being. Simply stated, it allowed the 

OEMs to retain ownership and control access to the calibration 

files and granted the aftermarket access, usually for a fee, and 

called a common device that could be used on many different 

makes provided the device was validated for the said makes.

For years the cost of programming modules in the indepen-

dent repair world was cost prohibitive due to the fact that an 

often expensive OE scan tool and subscription were required. 

Even in the early years of J2534, subscriptions were annual 

and not available for purchase in short-term intervals. GM for 

example, in the early years was only available at an annual cost 

of more than $1,000. As time progressed, a quarterly option 

was offered and then a two-day subscription became available.   

While flashing with a universal J2534 device has been 

around for more than 10 years now and has made great 

strides of improvements, there are sometimes limitations to 

it. The SAE J2534 standard only addressed the programming 

of the powertrain modules specifically. You might not be able 

to program modules other than powertrain with a universal 

J2534 device. Consequently, you may be able to successfully 

program a module with a universal J2534 device and still have 

issues that require an OE factory scan tool to complete the task, 

such as adaptations or immobilizer functions that may keep 

the vehicle from starting or running correctly.

Reprogramming do’s and don’ts

Regardless of whether you are using a J2534 interface or the 

OE factory tool, some flashing “universals” apply. You should 

always adhere to these steps to help ensure a successful flash. 

Make sure to maintain a steady clean source of DC power with 

a flashing power supply such as a U Maintain (Figure 7) from 

AESwave.com or a Midtronics PSC 550 (DO NOT use a stand-

ard battery charger). 

Make sure the connections to the battery are clean and 

tight. Verify that your laptop connections are secure and the 

laptop is plugged in using the AC power cord. Verify that your 

automatic updates and any screen savers are disabled. Check 

your computer’s power management settings to safeguard 

the laptop doesn’t shut down due to inactivity before the flash 

completes. Keep Java and Adobe up to date. Most importantly 

READ and follow all the manufacturer’s instructions to the T.

So let’s start by examining what is required to do a J2534 

module flash. We obviously need a J2534 compliant interface 

such as a Drew Tech Cardaq Plus II or a Mongoose USB inter-

face. A computer is going to be required, preferably a laptop 

due to its portability. Be sure you check the OEM’s website for 

computer requirement such as RAM, OS, HDD size and CPU 

processor speed. The API or unique manufacturer specific ap-

plication has to be downloaded from the OEM’s site, which will 

install the necessary drivers and protocols that will allow us to 

program their J2534 compliant modules. A reliable high-speed 

internet connection is a must. Wireless can be used if it is stable 

and does not drop out. If you have any doubts regarding your 

wireless connection, use a wired connection direct to your 

router. Finally, a steady source of clean DC power is a must, I 

CANNOT stress this enough! Nothing can “brick” a module or 

render it permanently unusable faster than low voltage once 

the flash process has begun.

So how do we get to the point of knowing a flash is required? 

Many times it may be required with a module replacement. 

For example, say an injector driver has burned up in a GM 

PCM and is causing a misfire due to an injector that the PCM 

can no longer pulse caused by an internal module failure. GM 

PCMs come blank lacking the operational software required. 

The new module in most cases will require that we program it 

before it will work. Other times, in the case of a re-calibration 

to correct a software issue in a module, we may be directed to 

do so by a Technical Service Bulletin (TSB). 

In the following example the vehicle in question is a 2002 

Chevrolet Trailblazer. The A/C is intermittently inoperative, 

and it seems to manifest itself when the A/C is needed the most 

at high ambient temperatures. The shop has already replaced 

the A/C pressure switch per TSB 03-01-39-007. The problem 

7
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persists when high ambient temps are present. After a little 

more digging, TSB 02-01-39-005a was discovered, addressing 

this concern.

A subscription to TIS2Web will be required and GM’s SPS or 

Service Programming System will be used to update the HVAC 

module with the latest calibration (Figure 8).

The correction was to re-calibrate the HVAC module with 

the latest calibration via SPS. If TSBs were not checked as part 

of the diagnostic process, a great deal of time and money could 

have been spent on this vehicle.

OE tools — a benefit

The J2534 flash process has come a long way since its introduc-

tion and works well on a lot of vehicles, but there are limita-

tions. The OE factory scan tool usually is my tool of choice just 

because I know that it is what the dealership uses to perform 

programming options and it is not an adaption of program-

ming software to suit the independent repair market’s needs. 

Oftentimes the OE tool is more intuitive, more reliable and sim-

pler to use, which is definitely the case for Dodge/Chrysler/

Jeep products. The wiTECH scan tool platform makes it very 

simple to see if there is a flash available for a module and the 

process of updating it is explained step by step to the user. 

The following example is a 2005 Chrysler 300 with an issue 

with the interior lighting flickering at times that TSB 18-003-05 

addresses. The wiTECH session is started and all the modules 

are shown on the home screen along with the network topology. 

Note the “lightning bolt” symbol (Figure 9) on some of the mod-

ules  — this indicates that a flash is available to correct an issue. 

Clicking on the PCM icon opens the functions for the 

PCM. Selecting the “Flash” tab will not only tell me the cali-

bration number that is in the PCM but will give me the most 

current calibration number and the corresponding TSB that 

goes along with it (Figure 10). At the top of the list is the TSB 

18-003-05 for interior and exterior lamp flickering. Note all the 

other TSBs and corrections that the updated PCM calibration 

addresses as well. 

The flash process is started. Special instructions are given 

and are to be reviewed and the box checked before the actual 

downloading can occur (Figure 11). 

The calibration update procedure successfully completes 

and codes are cleared. Note the status of the modules are now 

blue, indicating no codes are present, and the lightning bolt 

is no longer present, as the PCM now has the most current 

calibration installed in it.  

There are countless examples I could give for vehicles that 

require coding, adaptation, configuration or EEPROM flash 

programming. The question is not should you as a repair pro-

fessional be performing these procedures, but rather why are 

you not performing this necessary and profitable service? While 

programming requires a little attention to detail and following 

instructions, so does installing a timing belt or timing chain on 

an expensive “zero clearance” multi-cam overhead valve engine. 

Our industry has always been evolving and changing with the 

technology of the times. Programming is no different. Flashing 

modules is not going to go away and there has never been a bet-

ter time “to get with the program” of flashing modules. 

TRAIN ING
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ERIC ZIEGLER  is an ASE Certified Master 
Tech who specializes in module programming, 
drivability, electrical and network systems 
diagnostics. He owns and operates EZ 
Diagnostic Solutions Inc.  
eric@diagnosticsolutions.com
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MASTERING GAS 
DIRECT INJECTION

G
as Direct Injection (GDI) 

is sometimes referred to 

as Direct Injection (DI). 

Placing a fuel injector 

directly into the com-

bustion chamber and bumping fuel sys-

tem pressures into the thousands of PSI 

makes a lot of diff erence in both vehicle 

operation and how we approach diag-

nostics. GDI engines have compression 

ratios up to 12:1 (vs. 10:1 for most en-

gines) and can deliver A/F ratios ranging 

from 14.7:1 to as lean as 40:1. For many 

years, GDI was an oddity on a very small 

number of cars dating back decades. It 

has become so common now, however, 

that if you purchase a new vehicle there’s 

a very good chance you’ll own your fi rst 

GDI-equipped ride. We’ll cover some 

operational and diagnostic highlights 

for GM and Ford in this article.

Injector: Fast and furious

Electrically, a typical GDI Engine Con-

trol Module (ECM) controls the injec-

tor by providing a ground along with 

high-side driver activation. The PCM 

amplifi es the 12-volt supply by using a 

capacitor to store and discharge a 50- to 

90-volt pulse of stepped up power. GDI 

injector coils are typically around 1.5 

ohms and can be pulsed quite quickly 

— as fast as 2ms between pulses. Doing 

the Ohms law math or simply connect-

ing an amp clamp to an injector circuit 

will indicate a very quick pulse or series 

of pulses that are as high as 10 amps. 

Pulse widths (injector on time) for GDI 

are much lower (0.4 to 5ms) compared 

to MPI / SFIs 3.5 to 20ms. Multiple in-

jection events can occur during the ex-

haust stroke, intake stroke, compression 

stroke or even during the power stroke. 

Th e number of sprays along with the ex-

act timing of the sprays is determined by 

the ECM based on engine load, throttle 

angle delta, coolant/air temperature and 

rpm, along with the desired spray mode. 

LEARN MORE ABOUT THE REVOLUTIONARY FUEL SYSTEM THAT IS HERE TO STAY
DAVE HOBBS // Contributing Editor

DIRECT INJECTION, OF COURSE, means the injector sprays INSIDE the cylinder. Note the position of the injector straight across the head 
from the spark plug. What will keep the valves clean? Fuel certainly won’t be doing that job as was the case with MPI/SFI.

PHOTOS: DAVE HOBBS
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IMPORTANT SAFETY NOTE: Both 

diesel common rail and GDI injectors 

have voltage and current levels that 

could be injurious or lethal (over 60 

volts). Treat them like an orange cable 

on a hybrid or electric vehicle — don’t 

touch! When applying a back probe pin, 

for example, do it with the engine off 

and don’t touch when running.

Homogenous and stratified: 

The modes of injection

Homogenous means well mixed/con-

sistent A/F ratio, while stratified means 

layered or uneven A/F mixture through-

out the cylinder. With a typical Bosch 

GDI system used in a late-model GM 

vehicle, those main injection modes are 

broken down into six subtypes:

1.  Homogenous Mode 

This mode sprays a very even air 

fuel ratio throughout the combustion 

chamber. If the A/F is 14.7:1 (Lambda 

1), then you’ll find that A/F under the 

spark plug and at the outer wall of the 

cylinder. This type of spray typically is 

used during high speed/high torque 

conditions and is accomplished with 

a single spray. 

2.  Homogenous Lean Mode

This mode is similar to homogenous 

mode with the main difference being an 

A/F > Lambda 1. In other words, the A/F 

is higher (leaner) than 14.7:1.  

3.  Stratified mode  

This mode allows for a leaner mix-

ture and is usually used during WOT 

and occurs just before the spark event 

during the compression stroke. The 

good news is lower fuel consumption, 

with the bad news being limited torque 

and the production of soot. Think soot 

and then think about engine oil. We’ll 

address an ugly topic associated with 

that later. 

4.  Homogenous/Stratified Mode

This mode is used during lower rpm 

acceleration giving a double injection 

— one spray during the intake stroke 

(homogenous) and the other during 

the compression stoke (stratified). This 

mode gives the best of both modes — 

higher economy/lower emissions cou-

pled with smooth torque.

5.  Homogenous Knock Protec-

tion Mode

This mode occurs during lower 

RPM acceleration and uses two in-

jections – one during intake and the 

second during the power stroke. The 

latter lowers the combustion tempera-

ture, thereby limiting knock (and NOx 

production) without the need for spark 

retard. Emissions and economy gains 

are realized.

6.  Stratified Catalyst Heating Mode

Spraying fuel into the cylinder that 

late in the game is the equivalent of kill-

ing spark — the cat will heat up to 1,300 

degrees F. This mode fires two injec-

tion sprays — one just before the power 

stroke and the other just after the power 

stroke. For early cold start cat light off, 

this proves to be desirable.  

Enter the GDI spoiler — Intake 

carbon deposits

Soot production along with blow-by gas-

ses (PCV) and internal EGR (via variable 

valve timing) all are factors for not only 

emissions but also the engine oil’s condi-

tion. The breakdown and contamination 

of engine oil then has an effect on the 

intake valve carbon deposit issue that 

these engines are becoming (sadly) well 

known for. Compounding the situation 

is the habit of many customers to follow 

their less-than-accurate oil life monitor 

when deciding when to change their oil. 

Adding to that issue are the vari-

ous synthetic and semi-synthetic (GM 

Dexos) oils that give customers a false 

sense of “I almost never need to change 

my oil.” This means everything from 

sludged-up variable valve timing oil 

control solenoids to high-pressure fuel 

pump cam followers wearing out. The 

follower has been known to stick to the 

high-pressure pump due to oil sludging. 

If the pump is being replaced, watch out 

for this so you won’t make the mistake 

of installing a new pump without the 

follower. A very noisy and poor running 

engine will be the result.  

Remember the fuel injector in a 

GDI engine is not spraying fuel against 

the back of the intake valves as in the 

case with MPI/SFI. When the correct 

fuel and fuel additives were used with 

MPI/GDI, the valves stayed clean. In 

the early 1990s, detergents added to 

gasoline to reduce injector clogging 

sometimes had a side effect of creating 

deposits on the back of intake valves. 

Before the gasoline industry could 

react with additives such as Techron 

to prevent this, technicians working 

BETTER FUEL ATOMIZATION is the 
goal. The shape of the piston dome and 
locations/angle of injector location help 
to determine if the spray is wall guided, air 
guided or spray guided.

THE VOLTAGE OF GDI INJECTION is 
similar to many high pressure diesel common 
rail injectors. Fifth to 65 volts combined 
with currents of up to 10 amps could prove 
injurious or even fatal if conditions are right. 
Treat back probing GDI and Diesel injectors 
like hybrid electric vehicle high voltage 
components — don’t touch when live!
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on MPI vehicles with hesitations and 

cold-start stalling had to take the cylin-

der head(s) off the engine so the valves 

could be removed and cleaned with a 

wire wheel.

A device used on pre-WWII German 

aircraft engines (yes, carbon deposits 

on intake valves really date back that 

far) was resurrected for re-adaptation 

on early ’90s automobile engines. 

That device was known as the carbon 

blaster. It uses shop air and a fine media 

of ground-up walnut shells. 

Blasting against the closed intake 

valves one cylinder at a time (TDC 

compression) though the injector bore 

in the intake manifold (fuel rail re-

moved) caused carbon to dislodge from 

the backs of the closed intake valves. A 

shop vac was part of the system to draw 

out the media (and dislodged carbon) to 

complete the job for that cylinder. Wal-

nut shells are the same media used to 

polish brass casings when reloading am-

munition and can be purchased at large 

shooting supply/sporting goods stores.  

Early adopters of GDI (VW, Audi, etc.) 

seem to have the worst record of the car-

bon problem, while later adopters have 

had time to change the injector position 

and spray timing in order to reduce in-

take valve carbon deposits. Lean tip-in 

hesitations and cold engine misfires are 

typical symptoms of the problem. Run-

ning a Volumetric Efficiency test on the 

engine can be useful to determine how 

bad the deposits are on a particular ve-

hicle. They can coat up so heavy that air 

has a hard time getting into the combus-

tion chamber. Otherwise, unless you 

have a fully articulating borescope that 

allows you to bend the camera 180 de-

grees once it enters the cylinder through 

the spark plug hole, you are going to 

have to remove the upper intake and 

take a peek at the valves.  

Injector R&R

Injector replacement can range from 

easy to tricky. Besides the lack of ease 

of access to the rail and injec-

tors, there may be a carbon ring 

around the injector tip (think 

Ford Triton engine spark plugs) 

requiring the factory tool to even-

ly pull the rail from the head or 

yank them out with the factory 

adapter and a slide hammer. 

GDI injectors use a traditional O 

ring on the top and a Teflon seal 

on the bottom side that fits in the 

cylinder head, the latter of which 

will require replacement when 

the injector is pulled prior to re-

turning it to the head. A special 

tool allows for the stretching of 

new Teflon seals in order to slip 

them over the injector tips prior 

to installation.

I M P O R T A N T  S A F E T Y 

NOTE: Always depressurize the 

high pressure fuel system prior 

to servicing to avoid the poten-

tial for personal injury.  

Both diesel common rail and GDI 

systems use high pressures. With GDI, 

these pressures can range from as low 

as 500 PSI to as high as 3,000 PSI. That’s 

as high as a pressure washer. If a GDI 

high-pressure line is cracked loose and 

you have a hand, arm or eye near a tiny 

high-pressure stream of fuel, that high 

pressure stream of fuel can act like a 

pressure washer with a cutting tip. The 

difference being the GDI system will in-

ject gasoline into your body via a severe 

laceration instead of water. The lacera-

tion can be stitched up at the hospital. 

The ensuing blood poisoning from the 

gasoline could result in anything from 

an extremely painful recovery to limb 

amputation or even death.

Methods to depressurize GDI 

fuel systems

First, just read the manual and do what 

the OEM says. You can never go wrong 

with that. Otherwise, logic says you could 

do any of the following to accomplish a 

high pressure fuel system bleed off.

1.  Disconnect the fuel pump fuse 

(for the low pressure in tank electric 

pump) and run the engine until it stalls 

from running out of fuel. Observe the 

scan tool PID for actual rail pressure.  

Begin your service of the fuel system 

when the pressure PID reads 0 PSI.

2.  Use a scan tool to command the in 

tank electric pump off and run the en-

gine out of fuel. Make sure the scan tool 

shows 0 PSI for actual fuel rail pressure.

3.  No Scan Tool PID available? Let 

the vehicle sit for two hours for the sys-

tem to naturally bleed off pressure prior 

to fuel system service.

High and low sides — just like 

A/C systems

LOW SIDE: GDI systems use a low pres-

sure side to move fuel from the tank to 

an engine mounted mechanical high 

pressure pump. GM uses a fuel pump 

control module that is CAN bus control-

led. Some Fords use a fuel pump control 

module that receives commands from 

the PCM via a dedicated pair of digital 

THE ITEMS CIRCLED IN RED are electrical PIDs 
you can see with your scan tool. Rail pressure, high 
pressure pump control valve solenoid and low pressure 
fuel supply. All of those variables combine with injector 
pulse duration, pulse count (how many times it sprays) 
and injection timing (exactly when during the four 
strokes) combine for precision fuel control. Quite a bit 
more complex than SFI? You bet!
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signal circuits. One circuit has a pulse-

width modulated signal from the PCM 

to the fuel pump control module with 

the pump speed/low pressure request. 

The other signal is from the module 

back to the PCM to report module sta-

tus. Th e power supplied from either the 

OE’s fuel pump control module to the in 

tank modular fuel pump is usually PWM 

at a frequency of several thousand hertz. 

Typical low side pressures run between 

50 and 60 PSI.  

HIGH SIDE: The high-pressure 

pump is the heart of a GDI system. A 

cam lobe at the back of a cam (cam in 

block or overhead) is dedicated to ac-

tuating the high-pressure pump. There 

are variations of lobe designs. GM uses 

three lobes. The cam’s position is corre-

lated with activating a pressure-control 

solenoid mounted on the pump. GM 

calls this solenoid a Fuel Rail Pressure 

Regulator while Ford refers to it as a 

Fuel Volume Regulator. 

The solenoid allows the incoming 

low pressure from the low-pressure 

electric fuel pump to either be pres-

surized by the mechanical pump and 

applied to the common rail or spilled 

back to the incoming source. The low-

pressure fuel source can open a me-

chanical check valve inside the pump 

to be applied to the rail in the event the 

solenoid is non-operational. This limp 

home pressure is strictly from the in 

tank pump. 

I have tested GM systems by dis-

connecting the high-pressure pump 

regulator connector and the vehicle 

had a hard time even starting. Driving 

was out of the question. I’ve also tested 

some Asian vehicles with the same dis-

connect and the vehicle ran great until 

you tried to accelerate. The lack of high 

pressure resulted in a severe power loss 

(and high fuel trim numbers) that mim-

icked a plugged catalytic converter. 

When removing the HP mechanical 

pump, the steel lines connecting the 

high-pressure pump’s output to the fuel 

rail should not be reused due to the po-

tential for a future leak. So remember 

to order new connection lines/fittings 

when placing a HP mechanical pump.

Diagnostics and scan tool PIDs

What should you watch for on a scan 

tool when diagnosing a GDI problem?

1.  DTCs (of course)

2.  Low-side fuel pressure PID. Is it 

within specs?

3.  High-side desired pressure vs. 

actual. Are they very close?

4.  Fuel Trims. Fuel is still fuel and 

O2 sensors still help the ECM make A/F 

corrections regardless of how complex 

the fuel system is.

5.  The duty cycle sent out from the 

fuel pump control module to the low-

pressure electric pump. A case I ob-

served on iATN forums showed how 

the mechanical wear of the GDI pump/

cam follower resulted in a slight error 

in HP rail desired pressure vs. actual. 

The ECM took the opportunity to in-

crease the low-pressure fuel supply via 

a higher duty cycle output from the fuel 

pump control module. This resulted in 

covering up the problem with the HP 

pump until the low pressure in tank 

electric fuel pump could not put out 

any more pressure to assist in compen-

sating for a weak HP mechanical pump.

6.  Check the current ECM calibra-

tion level against what’s in TSBs and in 

the case of GM, what’s in the GM CAL 

ID look up website as well. A calibration 

update is sometimes the only way to fix 

a problem!

The bottom line with GDI

Funny thing — I’ve worked on GDI ve-

hicles, developed training on GDI and 

even owned two, both of which had 

problems. Th e more I research this fasci-

nating new type of fuel injection system, 

the more I realize how much I still have 

to learn regarding the details and varia-

tions from one GDI system to the next. 

For example, Lexus uses a set of 

GDI injectors and another set of MPI/

SFI injectors on the same engine to give 

the customer the best of both worlds. 

Much like MPI/SFI in the mid- to late-

1980s when those systems first started 

to replace TBI,  the learning curve now 

with GDI seems just as steep or maybe 

even steeper. 

TECH TIP – A quick way to determine 
if a vehicle has GDI? If you can’t see the 
injectors without some engine disassembly, 
it’s probably GDI. This GM V8 hides the 
pump as well as the injectors and rail. Lots of 
thick foam insulation covering some of these 
components can help prevent unwanted 
sounds that some swear is lifter tick. Don’t 
forget to put it back when you perform 
service on these engines.

GDI PUMPS USE A CAM FOLLOWER 
that are either roller (shown) or fl at design. It 
is located between the pump piston/spring 
and cam lobe. This can be a high failure 
item. The fl at design can even wear to the 
point of wearing a hole through the top. 
Sometimes this failure will make a sound 
you swear is a rod knock when the engine is 
fully warmed up. 

DAVE HOBBS is a field 
trainer and training product 
developer for Delphi 
Product & Service Solutions. 
He holds ASE CMAT/L1 
and EPA 609 certifications 

and is an experienced hybrid instructor. Dave 
has been featured as an instructor in more 
than 15 automotive training videos. 
david.a.hobbs@delphi.com
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TACKLING

VANESSA ATWELL // Contributing Editor

Editor’s Note: Th is is the fi rst in a two-part 

series on timing belt service.

I
n theory, replacing a timing belt 

is pretty straightforward: remove 

everything in the way, line up the 

components, replace the belt, set 

the tension, top up any fl uids lost 

during the procedure and then neatly 

reinstall everything that came off  — no 

problem, in theory. 

In reality, one mistake or oversight 

can cause drivabil it y concerns or 

damage a very expensive engine, and 

it’s quite easy to make a mistake or for-

get something critical during routine 

timing belt replacement. 

The job is usually labor-intensive 

and actually can be quite complicated 

with many small, critical steps along 

the way. Additionally, aligning timing 

marks and setting tension correctly is 

critical because catastrophic engine 

failure can result from tiny errors. And 

it’s not uncommon for the job to take 

the better part of a day, especially if 

any mounts need to be removed or 

bolts are seized in place — and it’s cer-

tainly not fun or profitable to have to 

disassemble everything a second time 

to fix a problem that you may have in-

advertently caused. 

AVOID COMMON PROBLEMS AND KEEP EVERY JOB PROFITABLE

TIMING BELTS

PHOTO: G. JERRY TRUGLIA

TIMING MARK ALIGNMENT is critical 
on any engine, SOHC or multiple cam.
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Thus, it makes sense to avoid the 

common problems and pitfalls associ-

ated with routine timing belt replace-

ment whenever possible. Surprisingly, 

even though engine designs and re-

placement intervals vary among man-

ufacturers, there definitely are some 

problems and pitfalls common to all 

vehicles. It’s important to understand 

them and plan ahead before anything 

is disassembled. 

Additionally, it’s important to know 

a few tips to make the job go smoothly 

and efficiently so you don’t waste time 

or cause any new problems. 

It definitely is possible to make 

good money changing timing belts 

without any unnecessary stress — if 

you know how. 

So here’s how to do it the right way. 

Following are a few quick things to 

know to make the job go smoothly 

and leave your customers with a great 

impression of your work so everyone 

stays happy and stress-free. Keep in 

mind that this is the first of a two-part 

series on replacing timing belts. We 

will pick up in August with the second 

piece in the series.

Replacement intervals

Timing belts are typically replaced eve-

ry 60,000 to 100,000 miles depending 

on the manufacturers’ recommenda-

tions and also depending on how the 

vehicle is used. There may be the odd 

engine that requires a shorter or long-

er replacement interval (as with most 

maintenance items nowadays), so it’s 

always best to refer to the manufac-

turer’s recommendations and then go 

from there. Also, it’s usually worth re-

placing any other related components 

that have reached the end of their serv-

ice life when the belt is replaced (e.g. 

The water pump should be replaced if 

it’s driven by the timing belt because 

it can damage the timing belt when it 

fails.) so that the job doesn’t need to be 

done again before it’s due.

Some manufacturers, however, 

don’t actually have a recommended 

replacement interval. Rather, they rec-

ommend inspecting the belt for cracks, 

loose, damaged or missing teeth (and 

for other damage or wear) every few 

thousand miles and replacing the belt 

if required. This really isn’t very help-

ful because (from experience) it might 

be too late to prevent engine damage if 

the belt has stretched out or has miss-

ing or separating teeth since any of 

those problems can affect engine tim-

ing and cause serious problems.  It’s just 

not worth taking a risk to save the cus-

THIS 2000 HONDA CIVIC has 160,000 miles on it, so it’s ready for a timing belt and water 
pump replacement. The customer just bought this vehicle (used) and doesn’t know if the belt 
was ever changed. It certainly doesn’t look like it.

MOST AFTERMARKET SOURCES offer timing belt kits, providing the technician with 
everything they need to do a professional timing belt service.
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tomer money. From experience, timing 

belts don’t tend to last much past that 

100,000-mile interval. It’s best to re-

place the belt if there’s any doubt rather 

than guess at its remaining life. This is 

definitely a case where saving money 

can end up being very expensive.

Whatever interval is recommended, 

it’s important to keep in mind that as 

with any belt, contamination from oil or 

coolant dramatically shortens the belt’s 

useful life — and the timing belt is not 

one to just clean off and take a chance 

with in the hope of saving some money.

Don’t guess, check

No matter what type of vehicle or engine 

you’re working on, it’s really important to 

avoid a few common pitfalls that seem to 

apply to all timing belt replacement jobs. 

One of the best ways to do this is by test 

driving the vehicle before work begins, 

specifically to ensure there are no pre-

existing engine or drivability concerns.

In other words, drive the vehicle 

and check for any hesitation or pinging 

noises on hard acceleration, check for 

any DTCs that may be stored, and listen 

for any strange noises coming from the 

engine area since problems like those 

can be (and often are) caused by a tim-

ing belt replacement job gone wrong 

— possibly by the timing being “off a 

tooth” or because the tension wasn’t 

set properly. You really don’t want to be 

guessing at whether or not the problem 

was there before you did anything.

A short drive that includes some 

hard acceleration can save hours of 

headaches later on. 

Another tip to prevent problems 

is to check any leaks in the timing 

belt area before disassembly. Unlike 

the timing chains that seem to have 

replaced them, timing belts need to 

operate in a dry, lubricant-free envi-

ronment, so anything that’s leaking 

oil or coolant onto the belt should be 

repaired or replaced before the new 

belt is installed since it can drastically 

shorten the belt’s lifespan.

Also be sure to check the protec-

tive covers for any signs of cracks and 

damage from previous repairs (maybe 

even photographing anything major) 

in case additional parts need to be 

ordered or authorized. Noticing any-

thing wrong with the vehicle before-

hand can prevent problems later. 

Preliminary pitfalls prevented

When the preliminary inspections are 

complete, there are a few ways to make 

sure the rest of the job goes smoothly. 

For one thing, my former shop 

TRUE, SOME PEOPLE TAKE A short 
cut and pry the top section of the cover 
from under the valve cover, but taking the 
time to remove the valve cover and install a 
new seal is worth the extra effort and fixes 
the leak.

THE MOUNT IS IN THE WAY, so the 
engine will need to be carefully supported 
when the mount is removed.

IT’S IMPORTANT TO MAKE SURE the engine splash shields are free from oil and coolant 
after the timing belt is replaced so that customers don’t mistakenly think their vehicle has 
developed a leak. Even the smallest amount like this could cause problems.

PHOTOS: VANESSA ATTWELL
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teacher will be very upset if using clean fender covers isn’t 

mentioned. It’s particularly important for a job like this be-

cause you’ll likely be bent over the fender for quite a while, 

and it’s important to keep the customer’s vehicle clean.

Along those basics-are-important lines, taking a few 

moments to review service information, search for Tech-

nical Service Bulletins (TSBs) and check for tech tips be-

fore disassembling anything is absolutely critical.

I n pa r t icu la r,  you need to u ndersta nd w h ich 

components must be removed to access the timing 

belt, what holds tension on the belt and how the tension 

is released, where all of the timing marks are located, 

whether or not the camshafts or other components need 

to be locked in place (and how to do that) and also to be 

aware of any other timed and indexed components besides 

the camshafts and crankshafts themselves. True, some 

engines aren’t interference-style and can freewheel, but 

many engines are and need extra care to prevent causing 

problems during service.

Checking service information is also critical since 

there may be specific steps you’ll need to take that pro-

tect the internal engine components from being damaged 

during service. There might be updated parts or compo-

nents available for various reasons. Don’t guess; check 

and be sure.

When you know the critical steps and you’ve got the 

correct parts you need, proceed to disassembly with a 

few things in mind.

Disassembly done right

One of the first steps you’ll likely do (as directed by service 

information) is remove any serpentine belts on the vehicle. 

Here’s a tip: To prevent problems from developing (such as 

odd noises in the engine compartment) mark the direc-

tion of rotation for any belts that are removed but are not 

being replaced (for whatever reason). Belts that suddenly 

reverse direction after thousands of miles of use might 

not be happy with the change. There’s never shame in 

taking a few photos to remind yourself of how something 

was routed or aligned. 

Also, if you need to raise the engine and support it 

(such as when a mount is removed or to improve access 

to the belt or pulleys) it’s important to protect the oil pan 

from dents and damage. A very common way of doing 

this is with a block of wood and a jack or axle stand, in 

particular by using a wide piece of wood to spread the 

load over a larger surface area.

There are two important things to be aware of as you 

do this to prevent problems.
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First, avoid putting any pressure at all 

on rusty or weak oil pans —find another 

way to support the engine. And second, 

be careful not to damage any compo-

nents that are still attached to the vehicle 

when the engine is forced upwards at a 

strange angle. Exhaust manifolds can be 

driven into soft or brittle components if 

you’re not careful (or the exhaust sys-

tem itself can be damaged) so be sure 

to keep an eye out for problems as you 

support the engine.

Damaging something this early 

on in the job is definitely a pitfall you 

want to avoid.

Progressing along

As the job progresses and the bolts and 

components start to come off, here’s 

a tip to make things go smoothly and 

avoid problems during reassembly. As 

each fastener or bolt is removed, be sure 

to inspect it closely to see if it’s identical 

to the others or if there are slight differ-

ences in length or pitch, which would 

mean it needs to go back exactly where 

it came from. This is the time to find out, 

not later during reassembly.

Even i f t he fasteners do seem 

ident ic a l ,  g r oup t hem w it h t he 

component they’re associated with as 

they are removed and store any easy-

to-mix-up components on the bench 

when possible, not along the cowling at 

the windshield or on the strut mounts 

where they can easily be lost. One 

apprentice here lines the bench with 

paper f loor mats so he can scribble 

notes next to components as required 

— smart kid, indeed.

And one more tip to ease reassem-

bly: When you do remove the timing 

belt cover itself, see if the rubber seals 

along the edges are securely in place 

—if there was an oil leak they may have 

swollen up or become loose. If they’re 

loose, it might be wise to actually glue 

them back into place instead of just 

pushing them onto the cover. If the seal 

gets inside the cover during reassem-

bly it may bind and cause problems 

with the timing belt or gears; this is 

definitely not good since it can easily 

be prevented.

Starting in the second part of this 

two-part series, we will lead off with 

more on replacing the t iming belt 

once components and covers are off 

and once you can access the timing 

belt itself. 

VANESSA ATTWELL is a Master Technician 
for two major manufacturers and has also 
worked on the bench of an independent shop. 
She has developed and delivered training for 
both vehicle manufacturers and independents, 
and helped develop government training and 
regulations standards.

Heats and releases frozen parts faster and 

more safely than a torch. 
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GET MORE OUT OF 
MOST PROTOCOL

T
his article will document 

t h e  i n f a m o u s  U 2 0 9 8 

(MOST Communication 

Enable Circuit Short to 

Ground) but before we 

discuss the MOST protocol, let’s dis-

cuss a slight bit of GM protocol history 

—  namely, GMLAN. Let’s choose a 2008 

Chevrolet Impala for our review. 

GMLAN

Th e data link connector (DLC) allows a 

scan tool to communicate with the high 

speed GMLAN serial data circuit. The 

serial data is transmitted on two twisted 

wires that allow speeds up to 500 Kb/s. 

Th e twisted pair is terminated with two 

120 ohm resistors, one located inside the 

engine control module (ECM) and the 

other located after the vehicle commu-

nication interface module (VCIM). Th e 

VCIM is considered a DLC termination 

point of the link even though it does not 

contain the resistor and can be used as 

a diagnostic reference point. The high 

speed GMLAN is a diff erential bus. Th e 

high speed GMLAN serial data bus (+) 

and high speed GMLAN serial data bus 

(−) are driven to opposite extremes from 

a rest or idle level. Th e idle level, which 

is approximately 2.5 volts, is considered 

recessive transmitted data and is inter-

preted as a digital logic 1. Driving the 

lines to their extremes, it adds one volt to 

the high speed GMLAN serial data bus 

(+) and then subtracts one volt from the 

high speed GMLAN serial data bus (−) 

wire. If one is open to opinion, these com-

munication lines are best diagnosed with 

an automotive lab scope. It allows for a 

direct visual of the activity that is present 

for analysis..

Let’s now begin our discussion 

of MOST (Media Oriented Systems 

Transport) protocol.

The MOST infotainment network 

is a dedicated high-speed multimedia 

streaming data bus independent of 

GMLAN. The MOST protocol requires 

one module to be a bus communica-

tion “Master.” The MOST Master is the 

radio. The radio has the function to 

initiate communication and to monitor 

MOST frames (as they are called) that 

are used for communication among the 

other communication bus modules. 

The communication is transmitted 

on a twisted wire pair that can obtain 

speeds up to 500MB/s, 100 times faster 

than GMLAN. The data on the bus trav-

els in one direction only throughout the 

network. Let’s first define each player in 

the infotainment system. 

The radio receives both stereo and 

mono audio from multiple audio circuits 

at the Navigation Control Module and 

also receives audio from the Human Ma-

chine Interface per the MOST bus. The 

radio then outputs this audio per the 

MOST bus. The radio is the MOST bus 

master. The radio also communicates 

with other components and systems 

within the vehicle per GMLAN.

Infotainment systems are those 

components that provide a combina-

tion of information and entertainment. 

In GM’s case, they include:

r� ).*�.PEVMF��5IF�)VNBO�.BDIJOF�

Interface (HMI) module is responsible for 

DISSECTING THE INFAMOUS GM U2098 DTC
KEN ZANDERS // Contributing Editor
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video for the infotainment system, Blue-

tooth®, USB and speech recognition. 

The HMI communicates with the 

Info display and Navigation Control 

modules per the LIN bus for control 

information, touch communications 

and dimming level. Digital video data 

is sent to the Info display through a 

dedicated video cable. The HMI also 

receives USB data as well as a MIC 

(microphone) input from a Navigation 

Control module when needed. 

r� *$��5IF�JOTUSVNFOU�DMVTUFS�	*$
�JT�

a multifunction module that provides 

the vehicle operator with information 

that is important for vehicle operation. 

This includes vehicle speed, engine rpm 

and coolant temperature, using ana-

log gauges. The instrument cluster also 

provides the operator with operational 

warnings and messages through vari-

ous indicators and the driver information 

center. The driver information center is 

a full color multifunction display that is 

located in the instrument cluster. The 

driver information center is also tightly 

integrated with the vehicle’s infotainment 

system and is highly reconfigurable.

r��"NQ��5IF�QVSQPTF�PG�UIF�BNQMJGJFS�

is to increase the power of a voltage or 

current signal. The output signal of an 

amplifier may consist of the same fre-

quencies as the input signal or it may 

consist of only a portion of the frequen-

cies as in the case of a subwoofer or 

midrange speaker. The audio amplifier 

amplifies the signal and sends it to the 

appropriate speakers. 

Each of the audio output channel 

circuits (+) and (−) at the audio amplifier 

have a DC bias voltage that is approxi-

mately one-half of the battery voltage. 

When using a DMM, each of the audio 

output channel circuits will measure ap-

proximately 6.5V DC. The audio played 

on the system is produced by a varying 

AC voltage that is centered around the 

DC bias voltage on the same circuit. The 

AC voltage is what causes the speaker 

cone to move and produce sound. Both 

the DC bias voltage and the AC voltage 

signals are needed for the audio system 

to properly produce sound that is needed. 

The audio amplif ier is a lso re-

sponsible for operation of active noise 

cancellation. Refer to Active Noise Can-

cellation Description and Operation for 

more information. 

MOST operation

Figures 1 through 5 serve as a means of 

understanding the MOST protocol under 

normal operating conditions. 

The radio is the MOST master; 

please note that the data will travel 

in one direction only. The data direc-

tion is noted by the arrow in Figure 

1, modules are connected together 

with a two wire twisted pair in what 

is called a ring format.

The rest state for the modules is 12 

volts, and the MOST master (radio) will 

pull this value low for 100ms to wake up 

the modules. Once awake, the modules 

will initiate communication over the 

MOST Protocol in a CCW direction as 

shown in Figure 2.

Once awake, each module sends 

segments of data packs in a CCW mo-

tion. This is a commonly called a con-

tinuous loop.

r�%BUB�XJMM�GMPX�GSPN�POF�NPEVMF�UP�

the next.

r� %BUB� G MPX� XJ M M�BMXBZT�CFH JO�BU�

the radio, each module is considered 

downstream (CCW) from the previ-

ous one before it as shown in Figure 3.

Let’s now take a look at the opera-

tion when a fault is present.

If all of the modules do not respond 

to the 100ms wake-up call, the radio will 

re-send the signal up to three times with 

a two-second delay between each one of 

the attempts. If an abnormal response is 

received after three attempts, the radio 

sets a Diagnostic Trouble Code (DTC) 

for the MOST Bus (Figure 4).

Once a DTC is set, diagnostics (CW) 

begins and a 300ms low signal is sent 

3 4 5

6
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over the MOST protocol (Figure 5).

r� "MM�NPEVMFT� XJMM� USZ� UP�SFTQPOE�

by transmitting data over the MOST 

protocol.

r�5IF�SFTQPOEJOH�NPEVMF�GVSUIFTU�

upstream of the radio becomes the 

Surrogate MOST master.

r�5IF�FOUJSF�QSPDFTT�UBLFT�BCPVU����

seconds to complete.

Real World Example

Let’s now take a look at our subject ve-

hicle: A 2015 Cadillac ATS. The system 

has stored a U2098-02 (MOST commu-

nication circuit shorted to ground) in 

memory for the MOST protocol. Please 

note that the system has assigned for di-

agnostics the following IDs for the mod-

ules. This will be used to find the fault in 

the system. 

Please make a mental note of the 

number assignment, and please re-

member that the goal is to use the 

diagnostics to find where the short is 

located.

r��3BEJP����

r��$%����

r��".1����

r��*$����

r��).*����

Figure 6 shows the interior of the 

vehicle we are working on. The HMI 

screen is blank.

If you were to run this procedure in 

your own shop, you would see the data 

from the MDI scan tool showing the 

code information and data retrieved 

from the system. Please note that this 

is radio data. A review of RPO codes 

shows that this vehicle does not have 

a media disc player.

Please again keep in mind t he 

numbers assigned to the modules; 

radio=node 0, HMI=node 1, IC=node 

2, AMP=node 3 obtain this assignment 

by going CCW (upstream) around the 

loop (this is for diagnostics). The data 

on the scan tool will be based on going 

CW (downstream) around the loop — 

namely, radio=node 1, AMP=node 2, 

*$�OPEF���).*�OPEF���	UIJT�JT�OPSNBM�

operation).

When a code is set per the radio, 

the diagnostics of the system will first 

select a surrogate module; this is the 

module that indicates it did not receive 

communication from the module that 

is upstream from it. The surrogate 

chosen by the radio in this situation 

is node 0 (radio). The module that is 

upstream from the surrogate is where 

the fault will lie in the system. In this 

case, it could be wiring, connections 

or the module upstream, which in this 

case is the HMI module. 

The break is denoted as being be-

tween Node 0 and Node 1. The diag-

nostics will choose a surrogate; the 

fault will be upstream of the surrogate 

module. This can be understood by 

always viewing the schematic for the 

system and working in a CCW (up-

stream) direction. The final analysis 

on this vehicle showed a wire that was 

pinched to ground between these two 

modules. 

I hope this example of diagnosing 

the MOST U2098 code will help you 

tackle similar problems in the future. 

Like most communications related 

concerns, spending time familiarizing 

yourself with the network protocol and 

the related schematics will help you 

isolate the fault more quickly — and 

that means a happier customer and a 

happier you. 

Because there’s  
no such thing as  
roadside camping.
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OLD DOES NOT 
MEAN EASY

T
he majority of calls we re-

ceive on our technical help 

line are with vehicles 15 

years old and newer. With 

the complexity of newer ve-

hicles, these calls have become increas-

ingly more diffi  cult to do. Suffi  ce it to say 

that when a call comes in for a vehicle 

that is from the 1990s or the early 2000s, 

it usually becomes a break against the 

brain burners we normally receive. 

That doesn’t mean the older vehicles 

are immune to being difficult, though. 

There are plenty of times when those 

seemingly “easier” calls come in and 

end up being a “lunch eater.” These 

problems may arise due to maintenance 

not being in the owner’s vocabulary. Or, 

when previous work was performed 

with incorrect parts, or a non-sophis-

ticated operational system is not com-

pletely understood. Such was the case 

with a 2001 Isuzu NPR 4.8 diesel using 

the Aisin 450-43LE transmission. After 

many failed attempts at fixing a TPS 

code 21 from a variety of shops, it even-

tually found its way to Lorenzo Ortiz at 

Phillips Transmissions in Arizona. 

Ortiz questioned the owner of the 

truck. He learned that both the TPS and 

the TCM had already been replaced. 

His initial diagnosis verified that TPS 

code 21 was stored (Figure 1), yet the 

TPS was functioning correctly at the 

TCM. Power and grounds at the TCM 

were checked and determined to be 

good. After clearing the code and test 

driving the vehicle, it is noticed that 

the PID for the engine rpm read noth-

ing and the idle switch read “engine is 

NOT at idle” when in fact it was (Figure 

2). By punching the throttle to see if a 

change would occur, an 800-plus rpm 

suddenly appeared near wide open 

throttle at which time code 21 for the 

TPS set.  

Ortiz referred to a wiring diagram 

in preparation for inspecting the en-

gine rpm sensor and idle switch. It was 

then discovered that this vehicle does 

not have an “actual idle switch” and the 

tachometer sensor is the signal source 

for engine rpm. It is the ECM that deter-

mines an idle signal, which is presented 

in the scan tool as an idle switch. 

The way this works is that there is 

a 12-volt wire fed from the TCM to the 

ECM. The ECM determines idle speed 

from the tachometer sensor and will 

ground this wire when it determines 

that the engine is at idle speed. Idle 

speed is 790 to 870 rpm. When engine 

speed increases above 870 rpm, the 

ECM will release the ground on the sig-

nal wire from the TCM (see Figure 3).  

OLDER MODEL VEHICLES ARE NOT IMMUNE TO BEING DIFFICULT
WAYNE COLONNA // Powertrain Pro Publisher

1

2 3

PHOTOS: WAYNE COLONNA
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The reason for setting the TPS code 

is that without an rpm signal due to the 

defective tachometer sensor, the ECM 

will not ground the signal wire to in-

form the TCM of an actual idle condi-

tion. When the engine was revved up, 

an rpm signal finally registered at 800 

rpm, at which time the ECM grounded 

the signal wire to indicate an idle con-

dition. Meanwhile, the TPS voltage is 

showing that the driver is deep into the 

throttle. With the TPS voltage being a 

different value than what the idle signal 

indicates, code 21 for the TPS is set.

Example: TPS value at idle should 

be 4.0 to 4.9 DC volts and engine rpm 

should be between 790-870 rpm. The 

Idle signal in the scan tool will be “yes.”

In this scenario, there was no engine 

rpm at idle and the idle switch in the 

scan tool said “no.” TPS voltage was 

between 4.0 and 4.9. When the throttle 

was depressed, a false 800 rpm signal 

was generated by the tachometer sen-

sor while TPS voltage dropped appro-

priately to 3.0 volts. When the ECM saw 

800 rpm, it grounded the TCM signal 

wire to indicate and idle condition. 

Not knowing the way this unique 

system operates certainly will cause 

some head scratching. But what brings 

this head scratching to the point of 

balding is that there are no codes as-

signed to the tachometer or for an idle 

switch signal fault. This means that 

when these signals malfunction, the 

TPS will always be blamed as the of-

fending component. Additionally, the 

defective tachometer sensor did not 

produce any other drivability com-

plaints, as one might think.  

The part number for this sensor is 

8-97214325-0 (Figure 4). Use caution 

when replacing the sensor. There is an 

air gap spacer shim located under the 

sensor that could fall away unnoticed. 

This shim needs to be installed with 

the new sensor for it to function cor-

rectly (Figure 5). Once the shim and 

tachometer were replaced, engine rpm 

in the scan tool displayed 800 rpm and 

the idle signal said “yes” (Figure 6). 

When engine rpms were brought up 

past 870, idle signal said “no” (Figure 

7). Problem solved.

Rolando Farradas from Rainbow 

Trans & Auto Center in Hialeah, Fla., 

knows well of another cause for TPS 

code 21 to set that will drive you beyond 

balding. It has to do with using incorrect 

parts. In this case, an engine exchange 

or rebuilt with the wrong parts or, an in-

correct computer was used. 

1999 NPR vehicles using a diesel 

engine with the 450-43LE transmis-

sion use only fine-pitched idler gears. 

4

5

6

7

8
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The crank shaft drives idler gear A’s larger gear. The inner gear 

on idler gear A, which is fine pitch, drives the injector pump 

and idler gear B. Idler gear B then drives idler gear C, which 

drives the cam shaft (Figure 8). 

2000 and later vehicles use coarse-pitched idler gears 

(Figure 9). If these engines are swapped or the wrong idler 

gears are used when rebuilding the engine, the engine rpm 

sensor will provide an incorrect signal to the ECM, causing 

TPS code 21 to set. 

Note that 1999 TCMs have an orange connector pro-

grammed to properly read fine-pitched gears, while 2000 and 

later have a green connector programmed to properly read 

coarse-pitched gears (Figure 10). 

There are two different size TCMs with green connectors, 

which will interchange with any 2000 to 2006 vehicle using 

the 450-43LE transmission (Figure 11). 

All ECMs have a green color connector, and they vary, 

matching the type of engine used (4HE1TC, 4HE1-XN, 4HF1, 

4HG1T, 4HK1-TCN, 4HK1-TCC, 4HK1-TCS, 4HJ1, 4HJ1, etc.).

If an error has been made by rebuilding the engine with the 

wrong idler gears or from swapping out the engines incorrectly, 

there is some good news. For example, if a 2000 engine has 

been installed in a 1999 ve-

hicle, which is now producing 

code 21, the matching ECM 

and TCM can be installed to 

correct this condition. The 

harness connector configura-

tions are all the same, allow-

ing for these computers to be 

interchanged.

Another entirely different 

scenario that is nearly always 

misdiagnosed has to do with 

Ford trucks using the 7.3L 

Powerstoke engine. The sce-

nario goes like this: A 2001 

F-350 Super Duty 7.3L vehicle 

with a 4R100 transmission 

comes in to your shop with a 

customer complaint of what is 

perceived to be a bind-up or a 

holding-back sensation. This 

problem occurs when the ve-

hicle is carrying a load backing 

up a hill or on flat ground with 

aggressive rearward accelera-

tion. The transmission fluid 

level and condition does not 

reveal a transmission prob-

lem. The transmission may 

have been disassembled for 

inspection, but nothing is 

discovered that would cause 

such a complaint. No diag-

nostic codes are stored in the 

system either. The transmis-

sion can be swapped out with 

another, yet the bind up feeling 

in reverse remains. 

POWERTRAIN PRO

9

10

11

12

13



SEARCHAUTOPARTS.COM  VOL .135 .07  65  

TECHNICALPOWERTRAIN PRO

The 7.3L Powerstroke engine has a 

capacity to hold 15 quarts of oil (14.2L). 

Besides the engine oil being a lubricant, 

it is also part of the fuel system. For en-

gine techs, this is “old hat” (covering the 

balding from years of head scratching). 

For most transmission techs, this fuel 

system is called the hydraulically ac-

tivated, electronically controlled, unit 

injector fuel system (HEUI – Figure 

12). The system uses a high-pressure 

volume pump by Bosch to transfer en-

gine oil through the poppet valve to the 

top side of the intensifier piston inside 

the fuel injector (Figure 13). 

The surface area of this piston is 

seven times greater than that of its 

plunger. So, if there was 1,000 psi of in-

jection control pressure (ICP) across 

t he intensi f ier piston, t his wou ld 

convert to 7,000 psi of fuel injector 

pressure. If engine oil level is low, the 

injectors do not work properly, affect-

ing fuel delivery to the combustion 

chamber. In the case of this complaint, 

engine oil was down approximately 5 

quarts. When the vehicle was backing 

up a hill with a heavy load, low oil level 

became lower, compromising the high-

pressure pump’s ability to deliver the 

necessary ICP to the injector, which in 

turn affected fuel delivery. The lack of 

fuel pressure caused a bogging-down 

sensation simulating what was per-

ceived as a binding-up or a holding-

back sensation originating from the 

transmission while in reverse.

The real fix needed here is to in-

spect and correct any engine oil leaks 

and bring the level up to specifications 

using SAE 15W-40 Super Duty Motor 

Oil XO-15W40-QSD or equivalent. As 

a side note, the 6.0L Powerstroke en-

gine nearly doubles the high-pressure 

system using a more complex injector 

than that of the 7.3L. Being a more 

complex injector seems to have made 

it a more problematic injector. A com-

mon complaint when these begin to 

fail is the vehicle has a difficult time 

starting when cold.

Low engine oil can affect the trans-

mission and occurs with Chevrolet 

Cobalt vehicles equipped with the 

2.4L engine (Variable Valve Timing) 

and the 4T45E transaxle. The vehicle 

comes in to the shop exhibiting very 

harsh shifts. The check engine light is 

on and when checked, a P0010 for an 

intake Camshaft Position Actuator So-

lenoid Control Circuit fault is set or a 

P0011 for an intake Camshaft Position 

Actuator Solenoid System performance 

fault is set.

The cause again can be low engine 

oil, but it also could be a faulty Intake 

CMP actuator causing a performance 

problem with the actuator. Both of 

these codes will raise line pressure, 

causing the shifts to be harsh. This is 

not mentioned in the code explanation 

for P0010 and P0011 under the heading 

called “Action Taken When the DTC 

Sets.” This can cause one to think a 

transmission problem is also at play 

when it is not.

To correct this condition, clear di-

agnostic trouble codes and verify that 

the engine oil level is correct. This is the 

first step in the diagnostic tree, as low 

engine oil can cause improper control 

of the Intake CMP Actuator. Drive the 

vehicle to see if the code resets. If the 

P0010 resets, refer to the appropriate 

factory manual to check the electrical 

circuit of the actuator.

These are a sampling of some of 

the problems that can catch you off 

guard as these vehicles get older. Just 

because it’s old and familiar doesn’t 

mean diagnosing the problem will be 

quick and easy. 

WAYNE COLONNA  
is the president of the 
Automatic Transmission 
Service Group in Cutler 
Bay, Fla.
wayne@atsg.us
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YOU CAN’T GET 
THERE FROM HERE
PETE MEIER // Director of Training

I
t seems like yesterday when you 

graduated with your associate’s 

degree in automotive technology 

but it’s been three months, and 

you’ve successfully landed a job 

at ABC Auto Repair in your hometown. 

Th e boss, though, has been slow in cut-

ting you loose, feeding you a stream of 

oil changes and tire repairs as you be-

come accustomed to the workfl ow and 

your fellow technicians. 

Then the day comes! The boss hands 

you your first diagnostic ticket — a cus-

tomer concern that the “Check Engine 

light is on” — and he tells you he wants 

to see what you can do. You’re excited 

about the opportunity to show what 

you’ve learned over the last two (or 

more) years of study and you’ve handled 

more than a few Check Engine light 

complaints under your teacher’s guid-

ance. This should be a piece of cake!

Four hours later and you still have 

no clue why the light is on or what to 

do about it. Now you’re feeling discour-

aged and you’re wondering if you’ve 

chosen the right career. Before you cry 

“Uncle” and throw in the towel, let’s talk 

about the process you’re using in your 

diagnostic method. That is, if you’re 

using one at all.

Don’t run before you walk

How should you proceed when you get 

a ticket with a Check Engine light con-

cern? Often, that’s all the information 

you’re going to get and unless the car is 

totally running like — well, you know —  

you may not know right away whether 

or not there are any drivability concerns 

to go along with it. 

My first step after bringing the car 

into the shop is to connect a scan tool 

using the Global OBDII option. The 

standardized format makes navigating 

through the data I want easy, no matter 

the make, and all “live” data is actual 

data free from substitute values that 

you may see in a more manufacturer-

specific mode. The first stop, of course, 

is to see what codes are stored or pend-

ing and you’ll find that in Modes $03 and 

$07. I’ll record all the code designators I 

find and then move over to the “Freeze 

Frame” records to learn a bit more about 

the conditions the car was being oper-

ated under at the time the code(s) set. 

A word, though, on Freeze Frame 

data. If the code is part of a continuous 

monitor (Comprehensive Component, 

Misfire or Fuel Control), then the data I 

find there is relevant to my diagnostic ap-

proach. Looking for the cause of a misfire 

at idle is different than one that occurs 

only under load. However, if the code is 

part of a non-continuous monitor (pretty 

much all the others), I’m not going to be 

as concerned about the data. In these 

cases, it is only telling me about the test 

conditions required and not so much 

about the conditions leading to the fault.

To clear or not to clear

I’m guessing that many of you reading 

this follow a similar process up to this 

point. And I’m also guessing that most of 

you clear the codes right about now, too.

That, my friends, could be a mistake. 

When you clear the codes, you remove 

all traces of the problem and you may 

want to go back later to check on data 

that no longer exists. Once you hit that 

“enter” key, you wipe out not only the 

codes and related Freeze Frame data, 

you also clear and reset the Mode $06 

data and the monitors.

So wait until you’ve completed the 

repair before you clear the codes.

Another common mistake is to rely 

on the code description to provide your 

diagnostic direction. Most code descrip-

TO REACH A SUCCESSFUL DIAGNOSTIC CONCLUSION, YOU HAVE TO 
FOLLOW THE RIGHT DIAGNOSTIC PATH

FUEL TRIMS CAN PROVIDE information 
on a variety of drivability causes and help 
you narrow down your search quickly and 
effi ciently.

PHOTOS: PETE MEIER
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tions are pretty good, but they don’t tell 

you what failed or why, only what com-

ponent and/or circuit is involved. Once 

you’ve retrieved the codes, your next 

stop is your service information system. 

Time to do a little reading.

Research before you wrench

Even the simplest services today require 

interaction with an onboard computer. 

Tire pressure monitoring systems and 

battery replacements come immedi-

ately to mind, and oil life monitor resets 

have been around for even longer. So 

thinking you can apply the same opera-

tional knowledge across the OEM lines 

is a serious mistake that will lead to frus-

tration, comebacks and lots of lost eff ort.

To avoid all of that, invest the time 

up front to learn all you can about the 

code(s) and the system(s) affected. 

Start by reading the code description, 

focusing on the criteria required before 

the ECM can record the fault. Often, 

multiple codes will set when only one 

code is the actual culprit. The reverse 

also can  be true. If some codes are re-

corded, other tests may be suspended 

until the fault is corrected. And that 

means that you could have a new code 

pop up after you’ve made your repairs! 

If you’ve already sent the customer 

home, they’ll be back and they won’t 

be happy.

In addition to learning about the 

codes and systems, check the service 

information for any factory Technical 

Service Bulletins (TSBs) related to the 

code or problem. Forty percent or more 

of drivability problems are related to 

ECM programming, and the only cure 

is to ref lash and update the control 

module. If that’s the cause in your case, 

it’s something you’ll never figure out 

on your own, leaving you chasing your 

tail in a never-ending circle. In addition, 

TSBs are often a great source of tips that 

can speed up your diagnostic time. 

Don’t overlook other resources ei-

ther. Many service information sys-

tems now of fer 

d a t a b a s e s  o f 

known problems 

you can research 

and you’ve heard 

me mention iATN 

and Identifix more 

than once. Today, 

even Google can 

b e a  s ou rc e of 

good information 

as long as you take 

the time to screen 

and most impor-

tantly, verify the 

source.

After the homework is done

Once you’re armed with the data and 

knowledge you need, it’s time to decide 

on your next step. How do you proceed 

with your testing from here depends on 

the particulars of the fault you are chas-

ing down. But, as our own Albin Moore 

likes to point out, the key to good trou-

bleshooting is to use a testing method 

that brings the fault to you.

I like to start my testing by basing 

my tests on two factors: One, I have an 

Avoid summer parks and wreck.  
Buy better brakes.

WagnerBrake.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.

IN-CYLINDER PRESSURE TESTING is another great general test 
that will help you eliminate (or catch) a host of internal engine issues 
like cam timing, exhaust blockage and more.
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idea of what I think is the most likely 

cause of the problem so I want my test 

to either prove or disprove that idea 

and two, I want to perform a test that 

is both easy and general in nature so 

that I can test for multiple causes at a 

time. An example of such a test is the 

relative compression test I perform 

on each and every drivability prob-

lem I tackle. With a second channel 

referenced to the ignition event, I can 

gauge the overall mechanical health of 

the engine as well as verify that igni-

tion timing is correct (if not, it could 

indicate a cam timing or synch issue). 

And it beats doing a mechanical com-

pression check!

Once I’ve used general tests to nar-

row the realm of possibilities, I’ll move 

on to more precise system tests to home 

in on the culprit. In many instances, the 

testing process takes very little time 

because I’ve already taken the effort to 

consider all the things the cause can’t 

be. Once the cause is identified, I make 

the repair and then verify that the repair 

is the only repair needed by retesting or 

rerunning the system monitors.

Stick to the plan

A good diagnostic approach is appli-

cable to any troubleshooting situa-

tion you fi nd yourself in. Th e key, for 

me anyway, is to follow the same ap-

proach regardless of the problem I’m 

faced with. Initial data fi rst (including 

a visual inspection), research of the 

problem and the systems involved, 

general testing to narrow the fi eld and 

then focused testing to hone in on the 

cause. Last, but certainly not least, 

verify the repair before it’s returned to 

the customer.

Follow your plan of attack and you’ll 

avoid wasted effort, duplication and 

missed information. And that means 

more successful repairs in less time. 

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

tor, covering a wide variety of makes and 
models. His primary goal is to bring work-
ing techs the information they need.
pmeier@advanstar.com

A SCOPE CAN BE A powerful diagnostic tool, especially when coupled with a 
few potent accessories.
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THE CASE OF THE 
AUTOMOTIVE CHIA PET
JOHN ANELLO // Contributing Editor

I
was called to a shop on a 2003 Hummer H2 with a 6.0L 

engine with about 120,000 miles on it (Figure 1). Th e 

complaint was a no-start condition. Th e owner of the ve-

hicle said he had parked the truck to go into a store and 

when he came out about an hour later, the truck would 

start up and then immediately cut out. Th e shop techs could not 

communicate with the Engine Control Module (ECM), but they 

were able to run the truck with carburetor cleaner. Th e truck had 

spark and fuel pressure, but was losing fuel pulse. Th is led the 

shop to believe that the vehicle was immobilized, preventing 

the vehicle from being started. Th e shop knew that this vehicle 

had the Pass Lock 2 system on board and that the Body Control 

Module (BCM) played a role in starting the vehicle.

The Pass Lock 2 systems are used on many GM vehicles 

from 1995-2005 and can be identified by a security light on 

the dash and by a key with a “PK2” stamped on the metal 

part of the key where it meets the plastic end. There are some 

keys that may not have the “PK2” stamped on them and also 

are used for this system. These keys do not incorporate an 

internal chip, but function only to turn a lock cylinder that 

houses a magnet in the center of the key cylinder assembly. 

When the lock cylinder is rotated in the crank mode, it will 

travel far enough for the magnet to go past a 3-Wire Hall Effect 

sensing device located in the lock housing allowing the sensor 

to pull the 5 Volt Pass Lock signal from the BCM to a certain 

predetermined level. It is this specific value that is learned 

within the BCM’s memory. If the vehicle battery was to go 

dead or a new Pass Lock sensor was installed in the vehicle, 

you would have to perform a 30-minute learn procedure to 

allow the vehicle to run.

The shop techs were unable to talk to the BCM as well, 

so they removed part of the left side dash to gain access to 

the Pass Lock sensor and BCM for further testing. They 

validated the power and ground feeds to the BCM and 

Pass-Lock sensor and were not too quick to condemn any 

unwanted parts. Because both the ECM and BCM were un-

responsive, it only made sense that the truck would be in a 

theft mode. The engine did start and die so that indicated 

that the ECM was working but was just unable to commu-

nicate. The shop at this point decided to call me in to get a 

second opinion.

BUT ONE CAR REALLY STANDS OUT

1

PHOTOS: JOHN ANELLO
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Enter Auto Tech on Wheels

When I arrived, I validated the shop’s 

findings by trying to communicate with 

both the ECM and BCM and had the 

same results with a no communication 

issue. It would be less than likely that 

two modules were both bad or that they 

shared a problem with the exact same 

power and ground feeds. What they defi-

nitely did share was the same data line. 

Validating communications with just 

two modules does an injustice in diag-

nostics. You need to go into every con-

trol module that your scan tool supports. 

This way you actually are validating your 

scan tool and the entire network so you 

can dot the I’s and cross the T’s. 

In doing so, I discovered that I 

could not communicate with any con-

trol modules on board. This vehicle 

had a major network problem. It is not 

uncommon to have a network that is 

shorted to ground or power by a bad 

controller on a network or due to faulty 

wiring. The hardest part here was to 

narrow down where the problem was 

exactly located between the front and 

rear bumpers. I had to put a game plan 

of attack together by printing out a net-

work diagram and f lowing the wiring 

schematic to see the players involved 

(Figure 2). 

Federal-Mogul Motorparts Garage Rewards Loyalty Program. 
Starts on June 30, 2016 at 12:00:00 a.m. ET. Open to legal residents 
of the 50 United States, the District of Columbia, and Canada  
who are eighteen (18) years of age or older and an automotive 
technician or an automotive service/repair shop owner. Void  
where prohibited. Subject to Terms and Conditions found at  
www.FMmotorparts.com. Sponsor: Federal-Mogul Motorparts 
Corporation, 27300 W 11 Mile Road, Southfield, MI 48034. 

©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.   

Get 250 Bonus Points  
for Enrollment!

Join online at  
GarageRewards.com

Exclusively for 
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Get Yourself 
Some Swag.
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gear from the brands you use 

every day. It’s FREE to join and 
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The network was a single wire Class 

2 Serial Data system that branched out 

into a parallel circuit. There were about 

14 control modules on the network with 

some modules being optional. I high-

lighted the grounds in green at the Di-

agnostic Link Connector (pins No. 4 and 

No. 5) and the Power Feed in red (pin 

No. 16). These are standard power and 

ground feed pin locations on most vehi-

cles with OBDII diagnostic connectors. 

I also highlighted the Class 2 Serial 

data line in purple at pin No. 2 of the 

DLC connector. This vehicle used three 

network splices to serve as central con-

necting terminals for multiple control-

lers, so I highlighted these in yellow. 

These splices were incorporated specif-

ically by GM to aid in network diagnos-

tics so that a technician could narrow 

down a bad control module without 

tearing the whole vehicle apart to ac-

cess each control module to pull them 

off the network one by one. The main 

12-pin network splice was conveniently 

located just above the DLC diagnostic 

connector taped to a harness conduit 

(Figure 3).

When aftermarket is a bad thing

As I was inspecting the connector, my 

eye came in quick contact with an after-

market alarm wire tapped into the main 

purple Class 2 data wire at the diagnos-

tic connector (Figure 4). I suddenly had 

a chill run down my spine thinking, “I 

found the culprit!” 

It is not uncommon for an aftermar-

ket alarm to be placed within a network 

causing a problem in taking down the 

entire system. Alarm installers will tap 

into certain networks so that the alarm 

module they install in the vehicle can go 

online with the existing controllers and 

interact with them. There is no need for 

the bulk of wires needed on earlier alarm 

systems when everything can be done by 

network commands. An alarm module 

today can take a simple command from 

a user’s remote to unlock a door by send-

ing a message out on the network to com-

mand a Door Control Module to unlock 

the doors. This function is only a fraction 

of what is capable in today’s technical ad-

vances in aftermarket electronics. 

At this point I had no choice but to re-

move the alarm wire. But to my surprise, 

the problem was still there. It was well 

worth a shot, because I have fixed many 

cars in the field using visual inspections. 

But this Hummer was going to give me 

a run for my money. It was all good be-

cause I was up for the challenge.

I pulled the 12-pin splice comb (Fig-

ure 5) from the main splice connector 

in order to isolate all the onboard con-

trollers from the diagnostic connector 

Class 2 data feed line located at posi-

tion “D” of the 12-pin splice connector 

leading back to the DLC connector pin 

No. 2. I hooked up my OBDII break-

out box to the DLC connector. This is 

a very handy tool to have especially if 

you don’t desire to lay twisted under 

a dash. The OBDII breakout box gives 

you quick access to all 16 diagnostic 

connector pins and incorporates LEDs 

for each port to show ground, power 

and data transmission activity. It also 

incorporates a male OBDII port so you 

can hook up your scan tool while test-

ing the ALDL ports.

I used a jumper wire from the No. 2 

DLC pin and connected it to each of the 

twelve individual splice connector pins 

one at a time to validate each control-

ler for communication (Figure 6). I was 

able to talk to all the controllers that 

were built for this vehicle except for the 

Air Bag and Driver Memory Seat. These 

modules shared a common blue/white 

3

4

5
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wire on pin “H” of the main splice con-

nector. This same wire ran to a second 

6-pin splice connector that was located 

in the left kick panel. It was here that the 

Air Bag Control Module data line and 

the Driver Memory Seat Module data 

line tied into the blue/white wire. 

I removed the splice comb from the 

6-pin splice connector at the left kick 

panel to completely isolate both the 

Air Bag and Driver Seat Memory con-

trol modules from the network (Figure 

7). I cycled the key to reset the vehicle 

network and attempted to start the 

vehicle. To my surprise, the Hummer 

started right up immediately. I was on 

the right track and now it was time to 

move in for the kill.

Honing in on the problem

I next used a jumper wire to jump out 

the brown/white data line coming from 

the Driver Seat Control module to the 

blue/white wire feeding back to the main 

splice connector pin “H.” I again attempt-

ed to start the Hummer and it started 

without a problem. Then I jumped out 

the blue data wire feeding back to the 

Air Bag Control Module and jumped it 

to the blue/white wire leading back to the 

main splice connector pin “H.” I attempt-

ed to start the Hummer once again and it 

would not start. Okay, so now I found the 

culprit. The problem was in the Air Bag 

Control Module or wiring.

Just out of curiosity, I used my Power 

Probe to see if this wire was shorted to 

7 8
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suspension and repair of hybrid electric vehicles. Training is conducted in our  
state-of-the-art facilities or on-site at your location, even if it’s outside Wisconsin.
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ground and I was very surprised to see 13 volts on the wire 

(Figure 8). How can this be? Did the air bag module have a 

bad ground causing feedback voltage on the data line or was 

it simply a bad internal Air Bag Control Module board causing 

the same result? It was time to take a closer look. 

I carefully pulled back the carpet under the driver seat 

so that I could validate the Air Bag Control Module wiring. I 

was suddenly shocked at what I saw! The module looked like 

an “Automotive Chia Pet” and it was caked with some nasty 

white milky powder (Figure 9). I wasn’t about to touch the 

mess for fear of the unknown substance. It seemed like mois-

ture had built up under the carpet and created a corrosive 

breakdown of the aluminum housing of the Air Bag Module. 

This in turn worked its way into the harness connector caus-

ing cross voltage shorting into the data line. 

I immediately disconnected the battery as a safety precau-

tion to prevent an unintentional air bag deployment. I also 

instructed the shop technician to handle the “Chia Pet” with 

latex gloves. I did not want him to get the corrosive powder in 

his skin. I even gave him the option of using a hazmat outfit 

before he attempted to extract this Chia Pet from the vehicle.

What a humdinger of a diagnostic adventure this was for 

me. You diagnose cars for more than 25 years and you come 

across something that’s so unimaginable to believe. This is the 

kind of stuff that keeps me in the business. It’s the daily chal-

lenges and the rewards we reap that make it all worthwhile. I 

probably could have used a scope or meter and placed it on the 

data line to check for a short to ground or power and validated 

the data line for a known good communication pattern. 

This would also involve knowing high and low signal 

thresholds and possibly frequency stats, but I decided to take 

the low road to keep it basic. I know that a lot of techs may not 

be a network expert or may not have GM experience. What 

I do know is that the average tech is able to follow a diagram 

and f low it mentally so he or she can build a game plan of 

attack without getting too technical. 

My basic goal was to keep it simple and just break down 

the system piece by piece until I found that needle in the hay-

stack. There are many networks that are much more complex 

but it seems to me that GM simplified this system by using 

network splices to aid in isolating a circuit fault in the system. 

Sometimes these splices are hidden and taped in inaccessible 

areas of the vehicle, but having good information systems can 

help you pinpoint their locations in the vehicle. In the end it’s 

all about knowing how to utilize your equipment, informa-

tion systems and building a game plan of attack that makes 

you a winner. 

JOHN ANELLO owns Auto Tech on Wheels 
in northern New Jersey, which is a mobile 
diagnostic service for 1,700 shops, providing 
technical assistance and remote programming. 
He is also a nationally known trainer.  
atowscopeit@aol.com
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Historic Hayward, Wis., home of Ernie’s Auto Body, attracts 

year-round tourists who take advantage of the region’s spec-

tacular scenic beauty and its opportunities for cross-country 

skiing, snowmobiling, golfing and bicycling.

Serving the vehicle repair needs of both the guests and 

neighboring residents as efficiently and expertly as possible is 

the prime goal of John R. Magowan, the shop’s owner. Quality 

repairs, high CSI scores and low cycle times are key elements 

of his success.

“At Ernie’s Auto Body, we are continually searching for the 

best product to help us deal with removing rusty bolts,” John 

says. “After trying several products, we were given the opportu-

nity to try WD-40 Specialist Rust Release Penetrant Spray and 

have found it to be a far superior product, helping to increase 

our level of efficient and quality repairs.”

“Living in northern Wisconsin subjects vehicles to the most 

brutal of winters,” John reports. “The salt on the roads can cause 

vehicles to deteriorate and rust even in their early years.”

These factors, of course, can lead to the toughest of chal-

lenges when it comes to facilitating the repair disassembly 

process. “So using WD-40 Specialist Rust Release Penetrant 

Spray is a must,” Macgowan says.

Ernie’s Auto Body 15995 Nursery Rd | Hayward, WI 54843

John and Karen Hoover, the owners of Jake’s Auto Body & 

Towing, have fully embraced industry-leading “lean” production 

strategies while maintaining a stellar 9.9 Customer Service Index 

(CSI) rating at their “small but mighty” repair facility in High Falls, 

N.Y. “I’ve been using WD-40 [Multi-Use Product] for over 35 years 

and it never lets me down. Our shop runs lean — one choice 

product on every tech cart for the task at hand,” John says.

“From the farm to the body shop, rusty bolts don’t stand a 

chance,” John points out, expressing high praise for the WD-40® 

Specialist® Rust Release Penetrant Spray.

John goes on to point out that “lean production is simple 

as long as you stay with it.” He suggests that you monitor the 

operational measurements associated with production and 

look at all your numbers to “understand your expenses and 

what it costs to open the door.” Ongoing education is present 

throughout the entire operation, which includes utilizing the 

most effcient materials – including WD-40® Specialist® Rust 

Release Penetrant Spray.

“Cycle time is mission-critical in our business. The WD-40 

Specialist Rust Release Penetrant Spray works instantly.

We can’t afford to wait for results, and with this product 

we don’t have to,” he says.

Jake’s Auto Body & Towing 2302 Lucas Turnpike | High 

Falls, NY 12440

“Work smart, not hard,” descirbes the shop floor philosophy 

at Quality Auto Paint & Body, a high-volume collision repair 

facility in Roanoke, Va. that consistently pursuescontinuous 

operational improvements.

“With a name like Quality, our customers expect their vehi-

cles to be repaired right and fast,” says General Manager Richard 

W. Henegar Jr., who is uni-

versally known as “Junior.”

“WD-40 Specialist Rust 

Release Penetrant Spray 

helps our business meet 

those expe ctations.  It 

makes the toughest bolts 

and fasteners easy to re-

move, and the repairs are 

completed smoothly where 

other products have failed.”

“In an industry that is 

constantly changing in 

technology and procedures, 

it is great to have something 

that evolves with us to make 

the job easier,” Henegar 

says. “Our shop always 

uses WD-40 Specialist Rust 

Release Penetrant Spray,” he 

adds.

“Let’s be honest, work-

ing on cars can be seem-

ingly impossible at times 

w h e n  n u t s,  b o l t s  a n d 

parts can’t be removed to 

complete the repairs,” he 

explains. “WD-40 Special-

ist Rust Release Penetrant 

Spray helps to make the im-

possible jobs seem possible. 

With so many uses, it is one 

of the most versatile tools a 

tech can have.”

Quality Auto Paint & 

Body 1529 Seibel Drive | 

Roanoke, VA 24012

WD-40 Specialist impresses in the shop
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Ó�MARKETPLACE

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:

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?

(231) 660-1689(231) 660-1689
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Diesel Fuel in Coolant?

www.AccurateDiesel.comwww.AccurateDiesel.com

Extended Sleeve on-vehicle

repair saves $4,000+

www.AccurateDiesel.com/fix6

Generate sales leads, maintain market presence, 

conduct market testing, promote existing lines, 

introduce new products and services, or recruit the best.

MARKETPLACE OFFER YOU AN  

EXCELLENT  RETURN ON INVESTMENT!

Call Keith Havemann at Ph: 310-857-7634 

Fax 310-943-1465 or E-mail: khavemann@advanstar.com

FOR MARKETPLACE OR CAREER OPPORTUNITY 

AD RATES/PLACEMENT: 

Work For You!

PLACE 

YOUR 

AD 

HERE
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TOOLBOX // PRODUCTS

FAN ASSEMBLIES
VDO Fan Assemblies are 
ready to install right out 
of the box. No assembly 
required. They’re OE-quality, 
vehicle specific assemblies 
built and tested to OE 
specifications. Exclusive “Dual Bearing” design provides quieter, 
efficient motor operation. The 100 percent pure plastic resin 
compounds ensure superior durability and thermal stability. Be-
low OE dealer pricing offers economical choice for shops.
WWW.VDO.COM/USA

AAPEX 365 APP
With the new AAPEX 365 App, you no 
longer have to download the app year 
after year. Instead, it will update auto-
matically with new content as it  becomes 
available. To download it now, visit the App 
Store and Google Play. AAPEX will be 
held Tuesday, Nov. 1 through Thursday, 
Nov. 3, at the Sands Expo in Las Vegas, 
with AAPEXedu sessions starting on 
Monday, Oct. 31. 
WWW.AAPEXSHOW.COM

BRAKE PARTS LUBRICANT
Permatex Silicone Ceramic Extreme 
Brake Parts Lubricant prevents disc 
brake squeal and chatter. Protecting 
caliper pins, sleeves, bushings, and 
pistons against seizing and galling. The 
100 percent silicone, non-petroleum 
based formula will not melt. High-temp, 
ceramic-solids deliver excellent performance on all sliding 
surfaces. Works from -50ºF to 3,000ºF. Will not wash out. Lasts 
throughout life of pad. Compatible with all components. 
WWW.PERMATEX.COM

ELECTRICAL PIN CLEANERS
Innovative Products of America®’s No. 
8043 Micro Male Electrical Pin Clean-
ers are specially engineered with an 
innovative, contoured design and du-
rable diamond coating to safely clean 
Deutsch, Cannon, Bullet and other 
round terminals ranging in sizes from 
.030- to .040-inch, .060- to .070-inch and .090- to .100- inch 
– the same sizes found in most makes of cars, trucks, construc-
tion, agriculture, industrial and military equipment.
WWW.IPATOOLS.COM

AUTOMOTIVE FILTERS
MANN-FILTER provides 
premium oil, air, cabin air 
and fuel filters for the 
automotive aftermarket. 
MANN-FILTER products 
are known for high quality performance and reliability, as well as 
product coverage of more than 96 percent of European makes 
and models on the road in North America. By supplying products 
to meet the most demanding manufacturers’ requirements, 
MANN-FILTER has set the industry standard. 
WWW.MANN-HUMMEL.COM

ELECTRONIC FUEL PRESSURE 
REGULATORS
FUELAB 529XX Series Electronic Fuel 
Pressure Regulators work directly with 
FUELAB Prodigy fuel pumps to control 
pump speed, thereby, reducing heat 
build-up and vapor lock conditions re-
lated to street and strip operation. Just 
like standard EFI regulators, the 529 
Series regulators relieve pressure (back 
to the fuel tank) once the set pressure is achieved. 
WWW.FUELAB.COM/PRODUCTS

ENGINE, TRANSMISSION 
MOUNTS
NAPA DriveTech offers OE-
equivalent engine and transmission 
mounts for the aftermarket. Only 
the highest quality materials and 
components are used during the 
manufacturing process to ensure 
exact form, fit and function. NAPA DriveTech is manufactured 
exclusively for NAPA AUTO PARTS stores. Contact your local 
NAPA AUTO PARTS store for ordering information
WWW.NAPAONLINE.COM

BRAKE PADS
Carquest Wearever® Gold Brake 
Pads, available exclusively at Advance 
Professional and Carquest, are 
formulated to meet or exceed OE 
specifications for consistent, quiet 
and clean braking. Engineered for exceptional, ultra-quiet stopping 
power, longer life and cleaner wheels, Carquest Wearever Gold 
provides the level of quality and safety you and your customers 
depend on. For more information on Carquest Wearever brake 
products, contact your local Advance delivery location.
WWW.ADVANCEAUTOPARTS.COM
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WIPER BLADE LINE
The TRICO Exact Fit® 
blade line offers three 
new rear part num-
bers that fi t 1.8 million 
registered vehicles. The 
10-B blade replaces OE integral blades on Infi niti, Mitsubishi, 
Nissan and Suzuki vehicles; the 10-E blade fi ts snap claw wiper 
arms on Chevrolet, Dodge, GMC and Saturns; and the 15-I blade 
is designed to fi t on Audi, Porsche and Volkswagen models.  
WWW.TRICOPRODUCTS.COM

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

LOW-RISE LIFT
BendPak recently 
unveiled its new 
LR-5T — a 10,000-
lb. capacity low-rise 
lift that accommo-
dates passenger cars and trucks thanks to a newly designed lift 
platform, specialty adapters, wider driver capacity and increased 
lifting capacity. Convenient built-in storage trays mean lug nuts 
and other small parts are always within reach.
WWW.BENDPAK.COM

FLOOR CLEANER
Oil Eater has introduced a specially 
formulated powdered fl oor cleaner in a 
38-pound bulk case that keeps waste to 
a minimum by requiring only one scoop 
per mop bucket to maintain proper 
dilution and control overuse. The ultra 
concentrated product features a combination of non-petroleum 
solvents and surfactants to eliminate grease, oil and dirt from 
soiled fl oors and other areas in maintenance areas.
WWW.OILEATER.COM
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THE TRAINER

How to check 

volumetric effi ciency

MOTORAGE.COM/mar16trainer

How to handle a 

hot customer

MOTORAGE.COM/apr16trainer

Don’t cause a 

cooling system problem!

MOTORAGE.COM/may16trainer

Defi ning the “connected” 

car for your shop

MOTORAGE.COM/jun16trainer

COME ON IN — THE WATER IS FINE!
ISN’T IT TIME YOU JUMPED INTO THE REPROGRAMMING POOL?
PETE MEIER // Director of Training

A technician’s job is becoming more 

like that of an IT specialist than that of 

a greasy wrench head every day — not 

saying there is anything wrong with the 

latter! Many of the complaints and con-

cerns your customers are bringing to 

you, though, increasingly are related to 

something a computer is doing. And the 

repair requires some form of interaction 

with that computer and sometimes with 

other computers that rely on the same 

sources of information.

The first onboard automotive com-

puters were very basic, and code retrieval 

often was just a matter of jumping certain 

pins in a wiring connector and watching 

a light flash out its version of a Morse 

Code of sorts, identifying the code that 

was recorded. There was no reprogram-

ming, though on many models the mem-

ory chip had to be swapped from an old 

module to a replacement one.

Today, the computing power of indi-

vidual modules on a car rivals that of the 

laptop you use in the shop or at home. 

Instead of just one module, now there 

are dozens of modules on the car, mak-

ing up multiple networks that control 

everything from engine management 

to how cool the cabin stays.

Replacing failed modules often re-

quires some form of initialization pro-

cedure before the car will accept the 

transplant, and many customer concerns 

are related to faults in the software of the 

controlling module. Additionally, other 

components on the car have to be learned 

by the controlling computer(s) and the 

list of these components is always grow-

ing. Today, on many models, even a new 

battery has to be introduced to the ECM.

The need to be involved in repro-

gramming and to understand what 

tooling and precautions are needed to 

be successful in meeting these chal-

lenges is old news, yet many shops still 

ship off these money-making opportuni-

ties to their local dealer rather than take 

the plunge themselves. In this edition of 

The Trainer, we’ll show you what it takes 

to enter this arena and add a very prof-

itable source of revenue to your shop, 

with a little help from our friends at 

Drew Technologies. 

MOTORAGE.COM/jul16trainer

TODAY’S TECHNICIAN has more in common with an IT specialist than he or she does 
with wrench turners of old.



THE HEAT IS ON
SAVE BIG ON NISSAN COOLING COMPONENTS

Summer can put a lot of strain on an engine’s cooling 

system. Be sure your customers are ready for the 

hot summer ahead. They deserve products that meet 

Nissan OE standards for fit, form and function.

35% OFF MSRP ON
POPULAR PARTS* 
EVERY DAY 

Value Advantage™ Radiators and Condensers. 
Nissan-validated performance at a very 
competitive price.

MORE HELP IS HERE.

When you are unsure how to fix it, call the no-fee

Nissan Installer Repair Hotline powered by

Identifix: 1.855.828.4018**.

*35% off MSRP for eligible popular parts only. MSRP excludes all applicable taxes. Participating dealer sets actual price. Exclusions apply. 

Subject to part availability. Value Advantage™ remanufactured engines and transmissions are not included in eligible part categories 

and are not eligible for discount. **Identifix Repair Hotline hours are Monday-Friday, 7am-7pm CST.

Nissan, the Nissan Brand Symbol, “Innovation that excites” tagline and Nissan model names are Nissan trademarks. 

©2016 Nissan North America, Inc.

parts.NissanUSA.com

nissantechnews.com

2016 Titan® Platinum Reserve model shown. Towing capacities vary by configuration.

See Nissan Towing Guide and Owner’s Manual.
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