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BREAKING
NEWS

MPA LAUNCHES 
INDUSTRY-FIRST 
WARRANTY-REDUCTION 
PROGRAM 

To help alleviate the 
automotive aftermarket’s 

incessant, pervasive and 
burgeoning returns problem, 
Motorcar Parts of America (MPA) 
has launched an industry-fi rst, 
warranty-reduction program for 
starters and alternators.

Designated “Call Before You 
Return,” the program features 
a tested and proven method of 
reducing returns for MPA’s Pure-
Energy™ and Quality-Built™ new 
and remanufactured starters and 
alternators by borrowing some 
of the best practices from other 
industries and developing them 
into a preventive returns procedure 
specifi cally for the aftermarket.

“Misdiagnosis is common 
with the installation of starters 
and alternators even though 
the units are good,” says Rick 
Mochulsky, MPA’s Senior Vice 
President of Sales. “There are 
literally a multitude of tricky 
faults that may occur that have 
nothing to do with the integrity of 
the starters or alternators. With 
starters, the problem can range 
from a bad battery to poor wiring 
connections. With alternators, the 
problem can range from a defect 
in the control module to a slipping 
drive belt.”

In order to prevent technicians 
from returning good units, which 

EDUCATORS GATHER FOR 
NACAT 2016 CONFERENCE
BY PETE MEIER // Director of Training

Eductators and their families 

from across the United States 

and Canada converged on Pasadena, 

Texas, to attend the 2016 North Ameri-

can Council of Automotive Teachers 

(NACAT) conference and trade show 

July 18 through 21.

The conference was hosted by San 

Jacinto College’s automotive program. 

Many instructors will note the name 

of the college, as it was one of — if not 

the — first state college to offer an au-

tomotive track. The facility covers over 

90,000 square feet and offers a founda-

tional program called “F.A.S.T.,” which 

stands for Future Automotive Service 

Technician. In addition to the basic 

curriculum, the school also offers OEM 

specific certification programs for GM, 

Ford, FCA Chrysler, Honda and Toyota.

The purpose of the conference is pri-

marily to offer attendees the opportunity 

to earn their required continuing educa-

tion credits at one shot. More than 144 

sessions were offered over the four-day 

event, ensuring that attendees would 

have several choices that covered ev-

erything from advances in EV technol-

ogy to new teaching methods for the 

classroom. Many of those attending, 

though, foot their own bills to make the 

event and double up the time by turning 

it into a mini-vacation for their families. 

The organizers always make sure there 

are things to do for the spouses and 

kids while the teacher of the family is in 

a classroom.

NACAT is an organization with a rich 

history and boasts membership in the 

United States and Canada. It has been in 

existence since the early 1970s, marking 

more than 40 years in service to the men 

and women charged with training our 

next generation of technicians. To learn 

more about NACAT or their 2017 event, 

visit its web site at http://www.nacat.org. >> CONTINUES ON PAGE 6
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wastes their time and their customers’ 
time, MPA attaches prominent red 
“Call Before You Return” tags that 
have to be removed before installation 
can proceed. If a starter or alternator 
appears to not be working, customers 
are instructed to call a dedicated, toll-
free tech line rather than return the part 
to the reseller. The tech line is manned 
seven days a week by ASE certifi ed 
technicians.

“By making a simple phone call, 
our ASE experts can quickly guide 

technicians through the system 
diagnosis processes and pinpoint the 
cause of the issue so that they can 
wrap up a job and move on to the 
next,” says Mochulsky. “Additionally, 
our staff can assist with installation 
questions, verify application 
information, supply cross references 
and answer vehicle-specifi c issues.”

Selwyn Joffe, MPA Chairman, 
President and Chief Executive Offi cer, 
thinks the program could start a trend 
in the aftermarket because it addresses 
the problem proactively. “The best 
way to reduce returns — that siphon 

profi tability from the entire distribution 
chain and, worse, destroy consumer 
confi dence — is to prevent them in the 
fi rst place. From a shop’s most practical 
point of view, why tie up a service 
bay waiting on another part when you 
already have a good part in hand?”

Joffe adds, “Our ‘Call Before You 
Return’ program has been fi eld tested 
and test marketed proving that intended 
repairs can be completed successfully 
rather than getting entangled in the 
time-consuming web of return logistics 
and the hassle of handling and servicing 
unnecessary warranties.”  

>> CONTINUED FROM PAGE 4

DEMAND FOR TECHS HEATING UP IN SILICON VALLEY
BY JAMES E. GUYETTE //
Contributing Editor

Within just a few short years, the auto-

oriented rivalries and differences be-

tween Detroit’s Motor City manufac-

turing might and the Silicon Valley’s 

software expertise have become wafer-

thin as collaboration and investment are 

booting up to establish the San Fran-

cisco/San Jose region as a key center of 

vehicle design developments — opening 

signifi cant industry job opportunities in 

the process.

While it might be helpful for an aspir-

ing Silicon Valley technician to have the 

term “engineer” included somewhere 

within their list of qualifications, em-

ployment listings indicate that hands-on 

knowhow is in high demand to actually 

execute the technological innovations. 

“Silicon Valley’s hot startups employ 

an increasing number of test drivers, au-

tomotive installers and auto mechanics,” 

says Alison Chaiken, who writes soft-

ware for advanced, semi-automated 

cars and trucks along with hosting 

monthly meetings of the Silicon Valley 

Automotive Open Source Group.

“We need a lot of them at Silicon Val-

ley startups. As the automotive indus-

try grows here, the need will increase,” 

Chaiken says. “New sensor technologies 

will mean more technicians for areas 

like radar, LIDAR and cameras. If EV 

research continues to be hot, then ex-

perience with all-electric powertrains 

will also be valuable.”

In April, China’s LeEco cut the rib-

bon on an 80,000-square-foot North 

American headquarters and autono-

mous driving research center in San 

Jose, prompting the prospect of up to 

800 new hires.

A LeEco joint venture with Faraday 

Future aims to advance EV develop-

ment under the leadership of execu-

tives recruited from Tesla, BMW, Lotus, 

Jaguar and Ford.

Some of the employee benefits prof-

fered by Faraday include:

r� $PNQFUJUJWF�TBMBSJFT

r� 4UPDL�PQUJPOT

r� �(FOFSPVT�IFBMUIDBSF� WJTJPO�BOE�

dental care – free to employees and 

discounted for partners and families

r� ���L�SFUJSFNFOU�QMBO

r� 1BJE�SFMPDBUJPO

r� �&OHJOFFSJOH�PSJFOUBUJPO�BOE�PO�

boarding program

r�� &NQMPZFF�SFGFSSBM�QSPHSBN

r�� &OHBHJOH�JOUFSOTIJQ�QSPHSBN

r�� �.PEFSO�XPSLTQBDF�JODPSQPSBUJOH�UIF�

latest technologies

r�� �0QQPSUVOJUJFT� UP� XPSL�BMPOHTJEF�

some of the most accomplished 

minds in the industry

r�� �%B J MZ � DB UF SFE � M VODIFT � BOE�

food trucks

r�� �'SFF�TOBDLT�GSVJU�BOE�SFGSFTINFOUT

r�� �'SFF�QBSLJOH�m�XJUI�DBSQPPM�SFJN�

bursement

r�� �$BTVBM � ESFTT � DPEF � BOE � SFMBYFE�

work environment

r�� �$VMUVSBMMZ� EJWFSTF  � QSPHSFTTJWF�

atmosphere

r�� �i4PVM � PG � 'BSBEBZu � DPNNVOJUZ�

outreach team

r�� �'SFRVFOU�TPDJBM�FWFOUT�IBQQZ�IPVST�

and team parties

r�� �'PPTCBMM�BOE�QJOHQPOH�UBCMFT�	�JO�

cluding tournaments

Help wanted: ASE techs

“We are hiring great people for many 

positions,” reports Jocelyn Rivera, an 

executive at the Bay Area-based Beepi 

online used-car buying and selling site. 

Vehicle inspection specialists with Au-

tomotive Technology degrees and ASE 

>> CONTINUES ON PAGE 8
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OPPORTUN ITI ES

certifications are especially in demand.

“In some areas, we’re also hiring ap-

prentices — entry level technicians who 

want to get their foot in the door and 

grow into the vehicle inspection spe-

cialist role by taking on operational re-

sponsibilities at our different warehouse 

locations,” she says. “In addition, we hire 

car haulers for both long and short dis-

tances to move our Beepi cars to and 

from our different operations centers.”

Mercedes-Benz’s original workforce 

of 20 employees when its R&D facility 

first opened 20 years ago has now grown 

to more than 240. The center develops 

technologies such as Autonomous Driv-

ing, Advanced User Experience Design 

and Machine Learning. “We are find-

ing intelligent solutions to synchronize 

the development cycles of the web and 

consumer electronics with those of the 

automotive industry,” according to the 

company. “This means we are bringing 

new technologies to the road even faster 

and more efficiently.”

“As an industry, we are on the verge 

of some major transformational changes 

brought on by the convergence of what 

have been, to this point, largely disparate 

technology disciplines,” concurs Honda 

R&D Americas President Frank Paluch, 

reflecting on last year’s unveiling of its 

new Silicon Valley research and devel-

opment facility. “Honda will embrace 

and help lead this convergence. Our 

operations in Silicon Valley are a testi-

mony to our focus on this new direction 

in our product and technology develop-

ment efforts.”

General Motors’ recent purchase of 

San Francisco’s Cruise Automation will 

further accelerate GM’s development 

of autonomous vehicle technology. 

“Cruise provides our company with a 

unique technology advantage that is 

unmatched in our industry,” says Mark 

Reuss, GM executive vice president of 

global product development, purchas-

ing and supply chain. “We intend to 

invest significantly to further grow the 

talent base and capabilities already es-

tablished by the Cruise team.”

Twenty new industry job postings 

are already in place to attract interested 

candidates. “We are excited to be part-

nering with GM,” says Kyle Vogt, Cruise’s 

founder, “and believe this is a ground-

breaking and necessary step toward 

rapidly commercializing autonomous 

vehicle technology. GM’s commitment 

to autonomous vehicles is inspiring, de-

liberate and completely in line with our 

vision to make transportation safer and 

more accessible.”

Continue reading at MotorAge.com/

SiliconValley.

>> CONTINUED FROM PAGE 6
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// HIRING

WORKING WITH 
LOCAL SCHOOLS

C
ars today are very complicated with systems and 

sub-systems that require in-depth training, special 

equipment and skills way beyond anything we saw 

in the 1980s or ’90s. Th e good news is that cars are 

much more reliable than they ever used to be. Th e bad news 

is that when they break you have to have specialized knowl-

edge, skill and experience to fi x them. Th e current shortage of 

qualifi ed technicians is a critical issue facing repair shops in 

the U.S. and a signifi cant risk to the automotive repair industry, 

particularly away from the dealership world.

One of the most consistent and pervasive challenges fac-

ing repair shop owners and service managers is keeping their 

shops fully staffed with technicians who are up-to-date on their 

training and capable of working on late-model vehicles. Find-

ing a technician at all can be a challenge in many parts of the 

country, but finding capable, productive, quality technicians 

in many cases is a near impossibility. The reasons for this are 

many and varied, but big factors in all of this are our lack of a 

game plan in training and recruiting, as well as negative per-

ceptions of the industry. If we do not put automotive repair out 

there as a viable career option early, making training opportu-

nities highly visible, attractive and available to young people 

graduating from high school today, we might find ourselves in 

an ever-tightening staffing crunch that will begin to impact our 

business and our ability to compete or even survive. Come to 

think of it, this kind of sounds like where we are today.

I think all of us dream about that perfect tech, with that per-

fect combination of knowledge, skill and experience walking in 

off the street and rescuing our service operation. While we are 

waiting for that unlikely event to occur, I am going to suggest 

something a bit more constructive: Contact an appropriate high 

school, technical school or community college in your area and 

see what they might have to offer. Get on their industry advisory 

board, donate some of your time or buy them a piece of equip-

ment and take the time to meet some of the students. All of this is 

an investment in your future. Even though we still can hope and 

pray that perfect tech walks in and saves us somewhere along 

the way, beginning to partner with a local school gives us the 

Getting involved with automotive tech programs
is an investment in your future

BY BRIAN CANNING // Contributing Editor
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opportunity to engage and interact with 

both students and teachers and gives us 

the very real opportunity to use that real-

world experience we have been gaining 

all these years and advise on curriculum 

and training priorities. 

Most importantly, we get to engage 

and interact with the technicians of to-

morrow and get first crack at the train-

ing, knowledge and experience they 

represent. Identify promising students 

and set up internships for them — get to 

know them while they get to know you. 

Give them a career path while investing 

in your tomorrow. Begin to solve your 

staffing problem instead of waiting for 

that solution to walk in your door be-

cause that wait will likely be a long one.

As I am sure is the case in your 

town, within 20 miles of my front door 

there are three high quality automotive 

technology programs (The Gudelsky 

Institute for Automotive Technology 

in Rockville, Md.; Northern Virginia 

Community College Automotive De-

partment outside Washington, D.C., in 

Northern Virginia; and Lincoln Tech: 

Automotive, with a couple of locations 

in the area) packed to the gills with 

young, highly motivated students who 

are learning the latest trends in automo-

tive repair and technology but need the 

time and opportunity to gain experi-

ence. Each of these programs reaches 

out to high schools and has at least one 

car manufacturer and several new car 

dealers listed among their sponsors.

New car dealers have long faced 

the challenge of staffing their service 

departments. Unlike the automotive 

aftermarket, which can refer a cus-

tomer back to the dealer when they 

can’t or don’t want to work on a par-

ticular vehicle for a particular problem, 

dealerships have to be ready to handle 

whatever shows up at their doors. They 

have long aligned themselves with high 

school, technical school and commu-

nity college automotive technology 

programs and have long had the benefit 

of well trained technicians graduating 

with career paths laid out.

There are automotive technology pro-

grams across the country that are dying for 

sponsors, and though forming these types 

of partnerships can be time consuming, 

we are talking about our viability and sur-

vival as an industry. Being a sponsor is not 

a marriage or financial obligation, but it is 

us getting involved in the direction the au-

tomotive repair industry goes and doing 

something very constructive in shaping 

what that future industry would look like. 

Having access to an emerging generation 

of technicians in this effort is a great side 

benefit to sacrificing a few hours of your 

time each month.

Why should the dealers have all that 

exposure and why should they have 

access to all of those new technicians? 

What do dealers know that we don’t?

The Auto Care Association (formerly 

the Automotive Aftermarket Industry 

Association, or AAIA) knows that with 

a rapidly changing global economy, cus-

tomer make-up, technology, legislation, 

environmental issues and competition, 

there is an urgent need for education 

and training programs. It responds to 

this challenge by providing the indus-

try with resources and opportunities to 

enhance continuous learning. 

The association understands the 

value of education, training and profes-

sional development. An important goal 

of the association is to create an industry-

wide, broad-based initiative to “recruit 

and retain the best and brightest to grow 

the industry.” Its purpose is to advance 

the ability of aftermarket companies and 

organizations to recruit young people, 

recent college graduates and returning 

veterans, among others.  

Too often the automotive repair in-

dustry  — and the automotive aftermarket 

in particular — lose out to other service- 

and skills-based industries because other 

industries have been much quicker to 

recognize the incredible and desper-

ately needed resource represented by 

the young people registered in those high 

school, technical school or community 

college trade and technology programs. 

Other industries and new car dealerships 

know that human capital is limited and 

central to any industry with expectations 

of a sustainable future. Not willing to bet 

that future on the hope that knowledge-

able, experienced and motivated staff 

members will walk in off the street, many 

industries are fostering those relation-

ships early and providing viable paths 

toward the future and attracting the tech-

nicians and service advisors of tomorrow.

That young man or young woman 

looking for a career may have heard 

things about life as a technician in the 

automotive repair industry but they will 

not be working for the industry, they will 

be working for you. What view of the in-

dustry are you giving them?

Maybe it’s time we thought about our 

future. Maybe it’s time we thought about 

our industry. Maybe it’s time we became 

a sponsor. 

BRIAN CANNING is 
30-year veteran of the 
automotive repair industry. 
He has been a leadership 
coach, Goodyear service 
manager, retail sales 
manager for a distributor, run 

a large fleet operation and headed a large 
multi-state sales territory for an independent 
manufacturer of automotive parts.
brimarc@hotmail.com

BEING A SPONSOR IS NOT 
A MARRIAGE OR FINANCIAL 
OBLIGATION. BUT IT IS US 
GETTING INVOLVED IN THE 
DIRECTION THE AUTOMOTIVE 
REPAIR INDUSTRY GOES 
AND DOING SOMETHING VERY 
CONSTRUCTIVE IN SHAPING 
WHAT THAT FUTURE INDUSTRY 
WOULD LOOK LIKE.
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Analyzing your business 
correctly is time well invested
Consider measuring these items to better manage your business

T
oo many shop owners spend their time working 

“in” their business and not “on” the business. Th ere 

really is a difference between working hard and 

working smart.

The question that many people are asking these days is 

what should I be measuring in order to ensure I am maximiz-

ing productivity and profits of my shop?

The following are items for consideration to be measured 

each and every month. Keep in mind that if you can’t measure 

it, you can’t manage it. Get focused and measure your business 

properly so you can make competent management decisions 

to move forward and achieve what you want to achieve.

1. Labor rates — Maintenance rate, diagnostic rate and 

re-flash rate. What multiples are you achieving between the 

amount paid hourly to the technician and the rate charged to 

the customer/client?

2. Effective labor rate — What are you really achieving in 

your labor rate after it is measured against the shop’s potential?

3. Number of invoices/ROs written each month — Are 

you controlling your volume or are you missing potential rev-

enue because the shop is too busy?

4. Average labor hours billed per invoice —  Are you 

measuring productivity or just sales? 

5. Average Sales and Gross Profit per invoice — What 

are you really making on that average sale in your shop? Is it 

growing or shrinking?

6. Average labor produced per technician — Are your 

people above or below average? Are they improving as their 

knowledge increases?

7. Daily operating expense of the shop — What does 

it cost to turn that key in the morning? Are you giving more 

thought to the “common sense” expenses of the shop?

8. Current ratio — Is the business getting more liquid? Can 

the bills be paid in full when due?

9. Age of the receivables — How long is it taking to collect 

the average receivable from the customer? Is progress being 

made to eliminate receivables? What is the true net profitabil-

ity of each account? Should this account be retained or fired?

10. Age of payables — Are you paying bills when due and 

taking advantage of discounts offered for prompt payment?

11. Labor billed to total wage package ratio — The 

wage package must include 100 percent of the shop’s wages, 

including management and all benefits and payroll costs. It 

helps measure the effectiveness of management’s ability to 

make the shop productive.

12. Gross profit by revenue category — What is the con-

tribution to your business of each revenue category?  Are you 

focusing on the important issues that drive net profit?

13. The shop’s sales mix — What is the breakdown that, 

when analyzed properly, can tell what type of customer/client 

base is in the shop? Management can make competent deci-

sions on the type of staff, equipment and training needed with 

this information.

14. Inventory turn/earn index — Is the shop carrying the 

right level of inventory in each category or are we under or over 

stocked in certain lines?

15. Shop efficiency — This seems to be the most misun-

derstood term in the industry, and yet inefficiency is the biggest 

cost per hour in running a shop. Is the shop meeting the right 

percentage for the customer/client it is serving?

These are a number (but not all) of important measure-

ments to be examined each month. Math does not lie, and it is 

a very precise science. By following the trend in your business 

(analyze the year to date numbers at all times), one can start 

to maximize profitability, enhance business relationships and 

really move their shop to the next level.

Make the time to learn business management techniques 

and get focused on your future. One of the biggest factors in 

success today of any automotive shop is the courage to un-

derstand something. It is easy to book time off for fishing or 

hunting, but why not book two days off to enroll into a shop 

specific business management class and really start the pro-

cess to understand your business? Have you bought yourself 

a job, or are you enjoying a career? 

// FINANCIAL FIGURES

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. greenwood@aaec.ca
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How do you know  
when the price is right?
Charging the right price for parts is crucial to staying in business

W
hat should you charge 

for the parts you are 

putting on someone’s 

car? Too many shops 

just don’t charge enough. When I talk to 

shop owners and this subject comes up, 

many times I hear, “I can’t charge more 

than list price in my area.” Let’s listen to 

Head Coach George Zeeks explain how 

to solve this problem.

When I point out that other shops in 

the same market are charging consis-

tently more, I’m met with disbelief. All 

the time you hear the saying, “Well that’s 

apples and oranges — you can’t com-

pare them.” Some of the time, it’s true. 

However, let’s say you have an apple 

and I have an orange — which is worth 

more? Well, it depends where we are, 

the time of year, etc. If we are in Florida 

and it’s orange season, is the apple worth 

more? What if it’s the time of year to har-

vest apples in Florida? Be careful here, 

since they don’t grow apples in Florida. 

Surprised? I was.

The point is that the stores that sell 

the apples or oranges charge what they 

have to charge to make money and stay 

in business. So should you.

List price

The most common thing that we hear 

is, “How can I charge more than the list 

price?” I learned early that the list price 

was an illusion. Who even paid the list 

price? Many times a DIY consumer will 

walk in and get the part for the same 

price you pay. I have talked to tons of dif-

ferent parts vendors, and if you call dif-

ferent parts houses you can get different 

prices depending on who you are talking 

to. In your pricing, the thing that matters 

is what you are paying for the part. What 

do you need to charge for that part to 

make a profit? How much profit do you 

need to keep the doors open?

In many ways we don’t even think 

about the pricing of things we consume 

every day. An 18-oz. soda in a fast food 

restaurant costs them only 16 cents but 

sells for around $1.99. You don’t really 

care; you want a Coke with your burger. A 

single rose, at wholesale, starts at around 

82 cents but could sell for as much as 

$8.33 on Valentine’s Day. I can’t speak for 

you, but I pay the price. Why? I know that 

I’m hard to live with. I know what my wife 

wants. I know what has happened in the 

past when I failed to deliver the goods, so 

to speak. At this point, I don’t care what 

it costs, I care what it is worth to me. We 

are talking about value to the consumer 

and that is where you need to be focused. 

Defining value

How value is defined varies from custom-

er to customer. There is definitely a seg-

ment that wants only a cheap price and 

does as little as possible to maintain their 

car. If price is your major selling point, I 

would tell you that you are going after the 

wrong customer. There is no relationship, 

no loyalty and no future for you in that 

customer’s mind. You can’t build a busi-

ness to support retirement using that 

model. You have a job, not a business, 

// PROFIT MATTERS
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and it’s probably a job that doesn’t pay 

very well either.

The more value you build into the 

experience, the more you move from a 

transaction to a relationship. What is your 

warranty? How good is your crew? What 

does the shop look like? Do you have up-

to-date equipment? All these things cost 

money — you know that. If you’re not 

making enough money you can’t have a 

great crew; you just can’t afford it. 

It’s getting harder to find a good tech 

and they want more benefits. Comebacks 

will kill a shop — try to explain that while 

we didn’t fix the car the first time, you did 

get a great price on the repair. Really? 

How great is the price of no repair? The 

real sale is about you and your shop. Why 

are you the best? Why can they trust you? 

Why should they spend money with you 

and then come back again and again? 

Give them value for their money and 

price becomes very flexible.

Use different parts matrix 

values

Almost all point-of-sale systems have a 

parts matrix built into them. How are you 

using that? What is your matrix based 

on? What is the average weekly parts 

margin or parts profi t? Most of them have 

a step system that gives you, usually, 10 

diff erent levels that you can set diff erent 

values for the parts markup. Are you us-

ing all 10 levels? How are you determin-

ing the margin value for each of the lev-

els? Have you run a parts detail report to 

see the price point that you are selling the 

most parts at and making adjustments 

from there? Do you have diff erent matrix 

values for jobber, warehouse and dealer? 

All of the ATI clients, past and present, 

use a parts matrix that helps them charge 

properly and consistently. Will you end 

up charging your customers more than 

you are now? You may.

Let’s take a look at what that would 

really be. For the sake of discussion, let’s 

say you are running a 35 percent parts 

margin. That means that you are mak-

ing 35 cents of profit for every $1 that 

you charge in parts. If you were running 

a 55 percent margin, then you would 

keep 55 cents of every $1 charged. On 

a bill of $200, $100 in parts and $100 

in labor, you would only charge an ad-

ditional $20 to the $200 bill. Build value 

in what you offer and it’s no big deal. 

Most of you need and deserve that 

extra $20 to be able to provide the right 

type of service and warranty to attract 

and keep the best customers. This gives 

you the money and opportunity to im-

prove your shop and offer more value. 

One of the key things here is that 

increasing value to the customer is key 

to being able to charge properly. This 

boils back down to values and the type 

of shop you want. If you want to be 

able to take time off from the business, 

then you need the right staff to run the 

shop while you are not there — not just 

any person that can fog a mirror, but 

the people that will care about your 

business the way you do. You want 

staff that will treat your customers the 

right way, like you do. That type of em-

ployee costs more money. Working in 

your business without a break is a sure 

recipe for disaster. If everything re-

volves around you having to be there, 

then you have a job, not a business. You 

took the risk of starting a shop — you 

deserve to benefit from it. 

It boils down to apples and oranges. 

If we say that the apple is the price-

based shop with little customer loyalty 

and you working in the business every 

day and that the orange is the shop with 

great visual appeal, great technicians 

who want to work there and you are 

not stuck in the business but are work-

ing on it, which shop would you want to 

have? Which shop do you need to have 

to survive the next 10 years? Are you an 

apple or an orange?

If you would like a copy of the ATI 

Parts Matrix, for a very limited time 

simply go to www.ationlinetraining.

com/2016-08 and download a copy of 

our most recent parts matrix. 

PROFIT MATTERS

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

owners every week across North America 
to drive profits and dreams home to their 
families. This month’s article was written 
with the help of Head Coach George 
Zeeks. cfrederick@autotraining.net
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Frederick, CEO
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I
magine a day when your shop 

continues to be profi table and run 

smoothly without you there. No 

micromanaging, no babysitting — 

simply a stress-free shop.

Running a successful shop means 

you have the freedom to run the busi-

ness from afar. But when you leave the 

shop, how can you be sure things will 

continue to run smoothly?

Terry Keller hasn’t had to step a foot 

into Keller Bros. in years, except when 

he wants to. I spend most of my time 

coaching owners of other shops across 

the country, which means I’m not even 

in the same state most of the year. And 

yet, together we run one of the most suc-

cessful shops in Colorado. 

I’m not bragging — I’m sharing this to 

show you that you can have it, too.

The key? You must keep your finger 

on the pulse of the shop and hold your 

team accountable every single day. 

The best part? You can do it in only 10 

minutes.

Terry Keller and I manage our shop 

completely remotely, and one of the big-

gest keys to getting here was establish-

ing what we call the 10 Minute Meeting™.

It’s the reason the service writers 

and techs in our shop and our clients’ 

shops start off every day knowing ex-

actly what they need to do that day to 

lower their stress and intensify their 

focus. This 10-minute investment leads 

to increased sales and gross profits, 

boosted production and a happier, 

bigger shop.

Don’t waste time

Did you ever play with a magnifying 

glass in the sunlight? One of my strong-

BY DAVID ROGERS // Contributing Editor

THE MOST 
IMPORTANT 

MEETING YOU 
SHOULD HAVE
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est childhood memories was spending 

hours outside of Grandma’s house using 

a magnifying glass to chase ants or light 

scraps of paper on fi re. 

If you hold the magnifying glass 

too far away and the focus is too wide, 

there’s no heat, no results. When it’s too 

tight, you could burn your name into the 

sidewalk. 

When you have that focal point just 

right, you have precise control over the 

heat from the sun.

Meetings are like that magnifying 

glass. When used incorrectly, they can 

burn through the trust in your team, 

create more problems than they solve 

and turn into an unfocused complaint 

session. But when used correctly, meet-

ings can turn up the heat to motivate the 

entire staff towards the same goal. The 

key is finding that focus. 

Many other shop owners I talk with 

have negative feelings towards meet-

ings. They say things like, “They are bor-

ing and a waste of time” or “You never 

resolve issues or decide anything.”

Why do they feel that way? There’s 

no follow-through. Follow-up is where 

most organizations fail. Without proper 

follow-up, the meeting will be a waste of 

time. Your time is too valuable to waste 

even 10 minutes on something that 

won’t benefit your shop.

That’s why it is so important to have 

this meeting every day, so you can hold 

your team accountable every day. 

When you have that meeting each 

day, you are empowering your team 

to make lasting change. Each day they 

must report back on their progress to-

ward the goal of the last meeting. This 

eliminates excuses and gives you direct 

insight to catch and fix problems. 

It’s a small routine, but it makes a 

huge difference. It allows you to keep 

track of your employees’ goals and mo-

tivation. It enables you to identify op-

portunities and fix broken systems. It 

lets you synchronize your team toward 

the same goal. It gives you the freedom 

to manage the shop remotely with con-

fidence knowing exactly what is hap-

pening at your counter and in your bays 

even when you are not physically there.

Remote management

The biggest factor keeping owners tied 

down and stuck in the shop every day 

is fear; fear that the moment you leave 

town, the shop will turn to chaos, fear 

that employees will take advantage of 

you, fear that customers will disappear 

overnight. 

This fear stems from a deeper truth: 

shop owners often don’t know what they 

don’t know. 

How can you know what is going on 

in the shop when you are not physically 

there? If your only optics into your shop 

come from calling your manager and 

asking for an update or a report from 

your point-of-sale system, you can only 

know what they tell you. 

Ask a general question like “How’s 

the shop today?” and you’ll probably 

get a general answer like, “It’s good” or 

“A little slow.”

But what does that mean exactly? 

Is car count down by one or two cars? 

Are the techs performing thorough in-

spections and the service advisors fill-

ing your pipeline for the next day? Is the 

team goofing around or pencil whipping 

inspection forms?

If you wholeheartedly trust your 

general manager, maybe their answer is 

good enough for you. But are you willing 

to settle for good enough? 

When you ask the right questions, 

you can get the answers you need to 

take care of your shop, even from afar. 

But, again, most shop owners don’t 

know what they don’t know. 

If you don’t know what you don’t 

know, how do you even know what 

questions to ask?

That is why it is so important to be 

measuring, tracking, training and follow-

ing up every day in the shop. When you 

know exactly where your shop stands 

every day, you know exactly where you 

need to go the next day and you know 

exactly the right questions to ask to find 

out if you’re headed the right direction.

If that sounds like a ton of work, it 

doesn’t have to be. You don’t have to 

go through the trials, tribulations and 

years of struggling we did to learn the 

most important numbers to measure 

and develop the tools to measure them. 

With the right system in place, you can 

have access to all of the most important 

numbers at your fingertips when you 

need them. 

By bringing your team together each 

day, the daily meeting becomes a tool 

to refine your focus, create synergy and 

keep track of the performance of your 

shop. It only takes 10 minutes to get ev-

eryone, including the owner, synchro-

nized and focused together to run an 

efficient and productive shop so that 

you don’t even need to be there to be 

sure that it’s working.

Whether you are day dreaming 

about early retirement, a beach vacation 

or simply not having to worry about the 

shop, you can successfully manage your 

shop remotely when you are armed with 

the right tools. 

In our shop, it’s the 10 Minute Meet-

ing, and it’s how we measure and hold 

our team accountable every day. You 

can do it, too — take 10 minutes to ask 

the right questions and get more pro-

ductive, focused employees who do 

exactly what you expect. 

Make this the year you can go fishing, 

play with your kids or grandkids and 

relax knowing the shop is full, techs 

are productive and customers are well-

served. 

DAVID ROGERS is 
COO of Keller Bros. Inc., 
and president of Auto 
Profit Masters. contact@
autoprofitmasters.com
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I
f you’ve noticed your car counts 

shrinking, you’re not alone. The 

automotive repair industry has 

undergone a seismic shift in the 

last decade.

Thanks to a slew of manufacturer 

incentives, new car sales have exploded 

since the recession. New car sales set a 

record in 2015 with 17.5 million vehicles 

sold — a 5.7 percent increase over 2014. 

Today’s cars are more technologically 

advanced, safer and more reliable 

than their older counterparts and thus 

require fewer repairs. 

Not only are cars better built, but the 

competition for automotive service cus-

tomers has increased. Specialty chains, 

such as Jiffy Lube and Midas, that used 

to focus simply on oil changes or muffler 

repairs have become full-service shops 

and are often open longer and on week-

ends. Dealerships have also become 

more aggressive in courting service 

business to supplement the one-time 

revenue generated by sales.   

These changing industry dynamics 

have made it difficult for many mom 

and pop shops to post the sales they 

once did. To stem the decline, shop own-

ers will need to ask themselves if they 

are providing the services their custom-

ers want in the way they want them de-

livered. The new landscape provides an 

opportunity for shop owners to evaluate 

their practices and embrace new ways of 

doing business. 

If you’re serious about turning the 

tide, consider adopting the following 

strategies. Even after just a few months, 

you should see a significant improve-

ment in car count and sales. 

Focus on maintenance, 

not simply repairs

Long gone are the days when a shop 

SMART 
STRATEGIES 
FOR A 
CHANGING 
LANDSCAPE

PHOTO: GETTYIMAGES/CREATAS



#AAPEX16



24  AUGUST 2016  MOTORAGE.COM

OPERATIONS MARKETING

could survive on big repairs alone. Th ose 

big jobs are fewer and farther between 

and with more competition in the mar-

ketplace, there’s no guarantee that a cus-

tomer is going to call you fi rst when a car 

breaks down. Make oil changes and other 

regularly needed services the bread and 

butter of your business. 

To achieve this goal, you’ll need to 

make it clear to your customers that 

you’re more than just the place to go 

when a big problem occurs. Start adver-

tising offers for oil changes with vehicle 

inspections, seasonal services (such as 

air conditioning checks or holiday tune-

ups) or free safety inspections. These 

types of offers provide the opportunity 

to establish yourself as a full-service 

shop and allow you to detect issues be-

fore they become big problems. 

The other key to changing your shop’s 

perception is to back up your work with 

a warranty. This practice builds trust 

between you and your customers, in-

creases credibility and improves your 

standing against competition.

Become a ‘yes’ company

Many shops are confused by the con-

cept of being a “yes” company. Being a 

yes company simply means putting the 

customer at the center of your business.  

If a customer needs an oil change and 

wants to bring in his car this afternoon, 

say yes rather than asking them to work 

around your schedule. Th at might mean 

moving a major repair job to the side 

temporarily, so you can accommodate 

the oil change. You may also have to 

start scheduling service based on when 

a customer needs a car rather than 

based on when the car was dropped off . 

Your goal is to make the service experi-

ence as easy and convenient as possible. 

Here are some other features that 

will help position your business as one 

that puts customers first:  

r� Extended hours — The large 

chains are built around providing ser-

vice when a customer needs it, whether 

that’s 10 a.m. on a Tuesday or 5 p.m. on 

Saturday. You may need to adjust your 

hours to compete effectively.

r�Shuttle services or rental cars

— For most customers, being without a 

car is a major inconvenience. By provid-

ing a rental car or shuttle service, you’re 

enabling your customers to get back to 

where they need to be with as little dis-

ruption as possible. 

r�Accommodating waiting rooms

— If customers choose to wait for their 

cars in your shop, you should try to pro-

vide them with a pleasant environment. 

Free Wi-Fi, clean bathrooms, sufficient 

seating and free coffee and water all 

should be standard.  

r�Payment financing options — It’s 

not uncommon for customers to put off 

repairs if they can’t afford the cost. In 

a 2014 survey, AAA found that one in 

eight Americans couldn’t afford a car 

repair of $1,000 or more. Partnering 

with a financing program will allow you 

to service these cars and again makes 

you a more attractive option for service 

in the eyes of your customers.  

r�Pick-up service — If a car is driv-

able, but the customer can’t make it in to 

your shop, consider picking up the car 

and bringing it in. Going that extra mile 

will help you stand out from the compe-

tition and engender loyalty. 

Market more strategically

When it comes to marketing, it’s easy to 

get into the habit of simply throwing a 

lot of off ers out there and seeing what 

sticks. A better approach is to tie your of-

fers to the services your customers need 

most. When it comes to attracting new 

customers, a coupon for an oil change is 

a great way to get customers in for what 

is a fairly common maintenance item. 

Off ering a dollar amount off  of a service 

rather than a percentage is also a bet-

ter option because it gives the customer 

something more tangible to consider. 

For retention efforts, make your of-

fers based on what services your cus-

tomers have purchased in the past as 

well as for services that might be coming 

due. For example, if a customer needs 

an annual inspection to renew his car 

registration, it would be wise to send a 

reminder via direct mail with a coupon 

for the service a few months in advance. 

The other mistake many shop own-

ers make is to market to their existing 

database rather than the population of 

potential new customers. You’re going 

to lose a certain number of customers 

each year simply due to attrition – some 

will move, some will buy new cars and 

some might just switch shops. Keep in 

mind, that although that customer may 

appear to represent just one car, you’re 

actually losing two to three visits a year. 

For that reason, it’s crucial to focus on 

new customer acquisition. 

And finally, don’t restrict your mar-

keting efforts to digital-only avenues. 

Technology is wonderful, but there are 

still some drawbacks to relying solely 

on email blasts or SEO to promote your 

shop. Direct mail has better response 

rates than email, which consumers 

have come to view as spam. Direct 

mail also provides the ability to target 

by income, zip code, household make-

up and even vehicle make. These are 

all important characteristics to factor in 

when conducting a customer acquisi-

tion campaign. 

Change is never easy. But sitting idly 

by and running your business the way 

you always have is not an effective re-

sponse to an increasingly challenging 

environment. Instead, seize the moment 

and adopt new strategies to better serve 

your customers and grow your sales. 

TIM ROSS is president 
of Mudlick Mail, a provider 
of direct mail services for 
the automotive service 
industry. He has been with 
Mudlick Mail since 2008.
info@mudlick.com





This is my BendPak

For more information on BendPak’s entire product line,

call 1-800-253-2363 or visit www.bendpak.com

There are many,
But this one’s mine.

- Bobby Ducote, Kye Kelley & Scott Taylor

from TV's “Street Outlaws-New Orleans”

“Having BendPak lifts is a valuable asset 

to us. It helps us keep our cars the fastest 

in the nation. No matter what we’re doing, 

BendPak is what we use.”

Ours

/�	������$���!���$��.���$���!���$�� (���'�� ()�'���)'���#�'!�



OPERATIONS

SEARCHAUTOPARTS.COM  VOL .135 .08  27  

// SHOP PROFILE

Staying connected
Family-owned shop reaches out to community, online customers
BY ROBERT BRAVENDER // Contributing Editor

V&F Auto began with a firm 

foundation. Vinny and Frank 

Palange, father and son, founded V&F 

in 1988 by taking the added step of buy-

ing an acre of land in Agawam, Mass. 

While most shops start off  making do 

with rented property, the Palanges 

built a 4,000-square foot facility, which 

they’ve expanded and refi ned over the 

years to the establishment it is now.   

“They were actually just going to do 

some detailing and sell some basic parts,” 

Nicole Palange says of her grandfather 

and father. “From there they started 

doing some oil changes, but my dad likes 

to tell the story of when a woman came 

in and asked if they did brakes. My dad 

said we didn’t, my grandpa kicked him 

behind the counter and said we did. ‘No, 

we don’t.’ ‘Yes, we do.’”

“My dad had become a licensed 

electrician when he was in school, so he 

didn’t quite have a complete automotive 

background,” she explains. “Finally they 

told her that they would figure out how 

to do it. (After that) service grew faster, 

so we ended up with many different ad-

ditions.” Over the years it would grow to 

include retail and wholesale parts and 

eventually even an auto sales firm across 

the street in 2002.  

“I would say repair is roughly 50 

percent of our business, if not a little 

bit more, with parts being about 30 

percent and car sales about 20 per-

cent,” Palange reports. However, it’s 

somewhat unusual to be both a parts 

supplier and consumer. “It’s difficult,” 

she admits. “With service being our 

dominant business, it took us a long 

time to build a reputation in the parts 

industry where people could trust us 

and not look at us as a competitor.” 

However, V&F recently had occa-

sion to physically separate the two 

businesses when they purchased a 

building next door to their auto sales 

and refurbished it as an indepen-

dent Carquest store. “Over time we’ve 

proven ourselves to our parts custom-

ers that we’re not giving our service 

business any kinds of deals,” relates 

Palange. “It’s definitely challenging, but 

we’ve learned a lot through the years, 

and I believe we’re at a point now that 

we can feel confident about where we 

stand with our parts business.” 

Honesty being the best policy, “be 

sure that you’re being ethical,” offers 

Palange. “My dad was somebody who 

was always open with (other shops); if 

we ran a marketing campaign and they 

wanted to know how we did it, he would 

gladly sit down with them and let them 

know. He’s a very smart man, and he lets 

9
No. of employees

7,500
Total square footage of shop

12
No. of bays

$494
Average repair order w/o 
state inspections

Frank Palange
Owner

1
No. of shops

27
Years in business

$284
Average repair order w/ 
state inspections

108
No. of customer vehicles 
per week

$1.6 million 
Annual gross revenue

V&F AUTO, Agawam, Mass. // www.vfauto.com
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them know he wants them to 

grow. The reality of it is if they 

do well, they buy more parts 

and we do better. In the end, 

that helps all of us.”

Palange herself handles the 

company’s online marketing. 

“We tried farming it out, but 

that takes away the purpose of 

doing it,” she explains. “Instead 

of a generic presentation, we 

want to share who we are and 

reach our customers in a way 

that shows them we’re not just 

a business; we want them to 

learn more about who we are 

as people so they feel comfort-

able patronizing us.”

Part of that is through V&F’s 

extensive involvement in the 

community through various 

local and national programs: 

Hoof for Roof, a program for 

veterans where they donated a car in 

conjunction with Cars for Freedom; the 

ALS Strikeout; Keep Education Rolling; 

Paint the Town Purple as part of Relay 

for Life; Toys for Tots; and the Festival 

of Trees, just to name a few. 

“It’s just something we enjoy doing,” 

Palange concedes. “It makes the work 

day more lively, more fun than just the 

typical nitty-gritty business. It’s an op-

portunity to meet more people after all 

the hard work we put into the business, 

an opportunity to share that with others. 

Being able to do that and having those 

different relationships you obtain from 

going to do these different events, it’s 

definitely rewarding.

“In my experience, Facebook is def-

initely the most successful avenue for 

businesses,” she declares. “Instagram 

is basically Facebook without posts, 

only pictures. It works to some degree, 

but we haven’t found it to be very suc-

cessful in the automotive industry. 

Sometimes we do promotions, but 

we try to keep it a social media out-

let, interacting with customers versus 

pushing marketing on them. A lot of it 

is branding who we are as people, so 

whenever we do community events, 

we’re putting those kinds of pictures 

up. Whenever we see something cool 

at the shop, we share that.”

Having hired a company that main-

tains their website and search engine 

optimization, Palange has also picked 

up a lot by working closely with them. 

“How do you learn all of that informa-

tion?” she poses. “It’s just about reach-

ing out and asking questions. They host 

webinars all the time, so I might end 

up calling our account rep and say, ‘I 

just saw that they did the penguin up-

date in Google — what the heck does 

that mean?’ I’ll probably send them an 

email a week.” 

Their recent expansion across the 

street opened up a lot of square foot-

age, allowing V&F to renovate and 

dramatically increase the size of their 

waiting room and service writing area. 

“We also increased the size of our used 

car lot from a 21-car license to a 51-car 

license,” Palange reports. “And we tre-

mendously amped up our parts inven-

tory by about $250,000, so we’ve just 

done a huge overhaul. But we’re always 

growing, and every day we look to grow 

more, whether it’s through additional 

customers or sales goals. 

“At this time there’s no plan for expan-

sion, but whenever an opportunity opens 

up we don’t shy away from it,” beams 

Palange. “That’s the fun part about being 

in business and the way you’re going to 

be successful; you have to weigh out the 

risks and opportunities. Always keep 

your eyes and ears open.”  

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

numerous channels, including “Motorhead 
Garage” with longtime how-to guys Sam 
Memmolo and Dave Bowman. 
rbravender@comcast.net
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Commit to the ‘8 Before 8’ 
strategy for better days
ESTABLISH A POSITIVE MORNING ROUTINE TO START YOUR DAY THE RIGHT WAY  
MIKE JONES // Contributing Editor

O
ver the past 30 years, I 

have come to see morn-

ings as the foundation 

upon which I build my 

entire day. I also came 

to recognize that how I feel mentally, 

physically and spiritually all day is di-

rectly connected to how I start my day.

I have found that when I begin my 

day by utilizing the concepts and prin-

ciples I will share with you in this article, 

I am more productive, happier, more en-

ergetic, more positive and more focused 

during my entire day.

Having a morning routine will create 

positive new possibilities for you. I like to 

call my routine ‘8 Before 8.’ Take a look 

at a scenario of two different mornings.

Morning No. 1 — You need to be at 

work by 8 a.m., and you need to be out of 

the house by 7:15 a.m. due to your com-

mute. The alarm sounds at 6 a.m.; you 

push the snooze button. By pushing the 

snooze button, you have already begun 

your day with negativity, and now it is 

6:15 a.m. and the alarm sounds again. 

You begrudgingly turn it off and drag 

yourself out of the bed as you continue 

the negative conversation with yourself 

about all of the things you must get done 

before and after you get to work. 

You recognize that you need to speed 

up this process to be out of the door by 

7:15. You wake up the kids, and they are 

dragging out of bed. Since you are in a 

hurry now, you get frustrated at them, 

never recognizing that you have likely 

been the creator of the negative chaos 

you are experiencing in your home.

You rush off to shower, grab a bite to 

eat, get the kids out the door and then rush 

to work and arrive in that funky energy.

Morning No. 2 — You need to be at 

work at 8 a.m., and you need to be out 

the door by 7:15 a.m. You have deliber-

ately moved the alarm clock across the 

room with a commitment to yourself 

that when the alarm goes off, you will 

get up and turn it off, never hitting the 

snooze button again. You set the alarm 

to sound 15 minutes earlier than you 

normally get up.

The next thing you do is deliberately 

read something positive. You have cre-

ated your list of eight specific tasks that 

you will perform before 8 a.m. At this 

point, two of them already have been 

accomplished. The eight tasks should 

be focused on having a positive start 

to your day because of you rather than 

because you waited for life to happen. 

This second scenario is a story only 

you can write for your situation. Some of 

the things that have been on my list that 

were successful in getting to my positive 

outcomes were choosing to have my 

four sons participate in selecting what 

they would wear to school the night be-

fore. Other activities that have appeared 

on my list were listening to motivational 

music, meditating and drinking a spe-

cific amount of water each morning.

I encourage you to create your list of 

‘8 Before 8’ and make a commitment to 

do them daily. Establishing a positive, 

deliberate morning routine will ensure 

that you start the day in a positive atti-

tude that will produce new constructive 

opportunities at work and at home.

MIKE JONES is the 
founder and president 
of Discover Leadership 
Training, a next-level 
leadership development 

solutions company in Houston, Texas. 
He encourages others to create a better 
version of themselves by realizing their 
untapped potential. 
mikej@discoverleadership.com
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AUGUST 9-13

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

SEPTEMBER 16-18

2016 CAN Conference; 
Westin Chicago Northwest
Itasca, 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

OCTOBER 24-28

Advanced Selling Skills for the 
Service Advisor; RLO Training
Seattle, Washington

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

FINDING THE RIGHT DIAGNOSTIC PATH
The boss hands you your fi rst diagnostic 
ticket — a customer concern that the 
“Check Engine light is on” — and he tells 
you he wants to see what you can do. Four 
hours later and you still have no clue why 
the light is on or what to do about it. Be-
fore 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. Continue reading here: 
Motorage.com/FindYourPath

GET WITH THE PROGRAM
Now more than ever is the time to “get 
with the program.” Almost all modules on 
most OEMs require some sort of confi gu-
ration, coding, adaption or programming 
of some sort. Gone are the days of the 
removable EPROM and here to stay is 
the Electronic Erasable Programmable 
Read Only Memory or EEPROM. Learn 
more about the EEPROM here: 
Motorage.com/program

WELCOME TO THE AUTOPRO NETWORK
This summer, we relaunched the AutoPro 
Network, a SearchAutoParts.com com-
munity for automotive professionals. In 
this how-to video, Technical Editor and 
Director of Training Pete Meier introduces 

the AutoPro Network and offers helpful 
tips on how to use it. Check it out now:
Motorage.com/AutoProNetwork

BILLY COLOMBINI USES ADENNA 
DARK LIGHT GLOVES
Billy Colombini from Blacktop Media 
suggests that you add Adenna Dark Light 
Gloves to your toolbox. Billy likes to use 
the Dark Light gloves to protect his hands 
while working in the garage on his Harley 
Davidson, his cars and while pushing 
his wheelchair. These gloves are strong 
enough that Billy doesn’t have to worry 
about them breaking or tearing easily no 
matter how he uses them. Check out 
the Adenna Dark Light Black Nitrile 
Gloves here: 
Motorage.com/DarkLightGloves

WORKING WITH TOYOTA’S UHSS
Automobile manufacturing continues to 
advance when it comes to weight sav-
ings. The materials used are lighter and 
sturdier than ever before. It is common 
to fi nd UHSS (Ultra High Strength Steel) 
where previous models used HSS (High 
Strength Steel). Continue reading to 
learn how Toyota is using UHSS:

Motorage.com/UHSS

Recruiting new talent 

for your shop

MOTORAGE.COM/NewTalent

How to properly install 

u-joints

MOTORAGE.COM/Ujoints

Testing for EVAP 

system leaks

MOTORAGE.COM/EVAPleaks

The importance of 

continuous learning

MOTORAGE.COM/Learning

3011

“CONTINUING EDUCATION ENSURES YOU’RE DOING THE JOB 
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TROUBLESHOOTING 
‘DRIVE BY WIRE’

I
n order to regulate the power pro-

duced from the gasoline internal 

combustion engine (ICE), a restric-

tion is used to control the airflow 

into the engine. This restriction is 

known as the throttle blade. The throttle 

blade will change the throttle effective 

area, which will regulate the air volume 

that is moving from the atmosphere into 

the cylinder.

Traditionally, this restriction is con-

trolled directly from the accelerator 

pedal through a mechanical linkage 

system that the driver will actuate. This 

relation between the accelerator pedal 

and the throttle valve is therefore fixed at 

one rate of opening and closing. Thus, the 

driver will directly determine the power 

output of the engine. If more power is re-

quired, the driver simply will push the ac-

celerator pedal closer to the floor, which, 

in turn, changes the throttle effective area. 

This will directly allow more atmo-

spheric air volume to flow into the cyl-

inder, which increases the fuel delivery. 

This additional fuel will release its chemi-

cal potential, which will heat the nitrogen 

(working fluid), creating an expanding 

gas phase that will push the piston down, 

thus creating greater power at the crank-

shaft. The throttle blade directly controls 

the power output of the engine.

With the need for higher control of 

the power output, better fuel economy 

and lower tail pipe emissions, this age-

old system of accelerator pedal, linkage 

and throttle blade has been modified. 

This modified system is referred to as 

Electronic Throttle Control (ETC). ETC 

was first used on vehicles in 1986. These 

early ETC systems were limited by cost, 

so only high performance vehicles with 

traction control were equipped with this 

system. Some 14 years later, ETC systems 

became common place on the modern 

vehicle. ETC replaces the mechanical 

linkage between the accelerator pedal 

and the throttle valve. Additionally, ETC 

eliminates the idle speed control and the 

cruise control by directly using the throt-

tle blade for the control of these systems.  

DEALING WITH CUSTOMER CONCERNS RELATED TO ELECTRONIC THROTTLE BODIES
BY BERNIE THOMPSON // Contributing Editor

PHOTOS: BERNIE THOMPSON
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ETC systems are used to control the 

power output from the engine more pre-

cisely. ETC is used for emission controls 

such as catalytic converter lite off compen-

sation, torque output control for traction 

control, engine speed governor, vehicle 

speed governor, altitude compensation, 

launch control compensation and driver 

selectable performance. ETC accom-

plishes this not by having to react to the 

driver input, as would occur with a direct 

linkage to the throttle blade, but by deter-

mining through the data input what the 

best throttle blade angle would be for the 

current condition and then controlling the 

throttle blade to allow for the best solution. 

ETC was modeled after flight-by-wire. 

Flight-by-wire is a safety critical system 

in which redundant operations provide 

for a higher level of security. In order to 

eliminate the throttle linkage, several 

things must occur. The first and most im-

portant is to accurately determine diver 

intent. This is accomplished by using a 

sensor on the accelerator pedal as seen 

in Figure 1. This sensor is referred to as 

the Accelerator Pedal Position Sensor 

(APPS). This sensor will convert the 

mechanical input from the driver to an 

electric output from the sensor. 

In order for a microprocessor or Cen-

tral Processing Unit (CPU) to control a 

system, an interface is needed. The in-

terface on your personal computer (PC) 

may be the mouse or keyboard. With 

the use of an interface you can directly 

request a task to be carried out by the 

CPU. On the modern vehicle the interface 

between the driver and the power plant 

is the APPS. The APPS conveys the driver 

intent as a request to the Engine Control 

Module (ECM) in which the task can be 

carried out. The APPS signal is only a 

request; the ETC program determines if 

the request is granted, altered or denied. 

Because this is a safety critical sys-

tem, there will be more than one sen-

sor within the APPS. Early systems 

have three sensors while later systems 

have two sensors. These sensors have 

isolated circuits, so when comparing 

the APPS signals, there will be a higher 

level of reliability. Additionally, if one 

were to fail, the other sensor could still 

provide information for the system. The 

APPS will have at least two isolated 5 volt 

regulators to provide reference voltage, 

two isolated ground circuits that will 

terminate in different locations and two 

isolated signal output circuits. These two 

isolated signal output circuits will always 

be different, so if they were to short cir-

cuit together the system could identify 

this problem and carry out the appro-

priate action (the appropriate action or 

ETC mode operation is given below). 

These APPS signal outputs can be 

seen in Figure 2, and are from a 2005 

Nissan Altima. The APPS signals are lo-

cated on Channel 3 (green) and Channel 

,_[YHVYKPUHY`�Ä�S[LYZ�

For 75 years, MANN+HUMMEL has engineered its oil, air and 
cabin air fi lters to meet demanding OE specifi cations with a 
commitment to quality, innovation and factory fi t.

And with 96% VIO coverage for European nameplates, it’s easy to 
see why MANN-FILTER is no ordinary fi lter. Reach for the 
unmistakable yellow and green box for your fi lter needs.

MANN-FILTER – Perfect parts. Perfect service.
www.mann-fi lter.com  

©2016 MANN+HUMMEL Purolator Filters LLC. All rights reserved.



36  AUGUST 2016  MOTORAGE.COM

TECHNICAL ELECTRICAL

4 (blue). It can be seen that these signals 

are on two different voltage levels. This is 

a very common scheme where one of the 

APPS voltage outputs is lower and one of 

the APPS voltage outputs is higher. When 

this voltage scheme is used both voltage 

outputs will be rising from a lower volt-

age level. Regardless of whether this is 

the voltage scheme used on the vehicle 

you are working on or not, the thing to 

remember is that the voltage outputs will 

always be different. 

The CPU will receive the signals from 

the APPS and evaluate the driver intent. 

Once the driver intent is known, the CPU 

will command an output to the throttle 

motor seen in Figure 1. The throttle 

motor used in these systems will be very 

powerful and can draw up to about 10 

amp. Even with a powerful electric motor 

the system uses a two- stage gear reduc-

tion drive system. This is to amplify the 

torque produced from the electric motor. 

This is a safety aspect of the system. 

If the throttle is commanded closed, the 

system will have additional power to 

force the throttle valve closed. With this in 

mind, never put your fingers between the 

throttle blade and housing with the key 

on or even with the key off and jumping 

the starter. These systems were designed 

to force the throttle blade closed! Addi-

tionally, if the key is on and you manu-

ally move the throttle blade, the system 

will enter into a default mode. On some 

vehicles you will need a factory style scan 

tool to get it out of this default.

In Figure 1, the throttle blade 

is shown in the default or neutral 

position. With ETC systems if the 

system determines that it is not 

safe to continue controlling the 

throttle blade it will stop supply-

ing current to the electric motor. 

When this occurs the throttle 

blade will be held slightly open 

by the default spring. This will 

allow the engine to be in a high 

idle state at about 1,800 to 2,300 

rpm. With the default spring 

holding the throttle open,the 

ETC motor will need to close the throttle 

blade as well as open it.  

The electric drive circuit for the throt-

tle motor is referred to as an H bridge. 

With this circuit configuration the electric 

motor can rotate in both directions. This 

occurs by changing the voltage polarity 

on the motor’s electrical windings. With 

one leg of the electric motor having a 

positive charge and the other leg having 

a negative charge, the motor will have a 

rotational movement in one direction. 

When the H bridge reverses these polari-

ties the electric motor will rotate in the 

opposite direction.  

In order to hold the throttle blade at 

one position, the current to the motor 

will need to be pulsed. To accomplish 

this the current will be pulsed at about 

1,000 times a second or 1k Hz. With this 

fast current pulse the magnetic field will 

not fall between the pulses. This allows 

for the electric motor to hold the throttle 

blade steady without movement. 

With the H bridge pulse set at 1k 

Hz there is a high-pitched sound 

emitted from the throttle body. 

In order to eliminate this audible 

sound on newer models, the pulse 

is moved to a higher frequency of 

20k. This moves the sound waves 

produced to the ultrasonic level 

which is above human hearing. 

The current pulse to the ETC 

motor is controlled by the com-

mand from the CPU to the driver, 

such as transistors or MOSFETS. The 

CPU monitors the current to the ETC 

motor. If this current is not what is ex-

pected, whether high or low, the ETC will 

take the appropriate action. Usually only 

one of the two wires will pulse and one of 

the two wires will be held steady. Either 

of the wires can pulse the ground or the 

power. In some applications both wires 

will be pulse. These are common control 

strategy for the throttle control circuit.

Once the motor is in rotation, it in turn 

moves the throttle blade. In order for the 

CPU to control this movement it will need 

a feedback circuit. This is accomplished 

with the Throttle Position Sensor (TPS). 

The TPS is used as an input to the CPU 

so the program can determine the throttle 

blade angle and throttle blade velocity. 

Because the throttle angle sets the 

power output of the engine, this is a safety 

critical component. Thus, there will be 

two individual sensors that will produce 

two different signal outputs. The power 

and ground circuits may be isolated 

like the APPS or they may use common 

circuits. These voltage outputs from the 

TPS can be seen in Figure 2. This is a 

very common scheme where one of the 

TPS voltage outputs is high moving to a 

lower voltage and one of the TPS voltage 

outputs is low moving to a higher voltage. 

With this scheme, the voltage levels 

will cross at about the 2.5 voltage level. 

This will make it much easier to program 

and check these two sensors. Whether 

it is the APPS or the TPS, the voltage 

2
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between the sensors will be checked. In 

the case of the TPS output voltages, the 

voltage from each sensor will be added 

together. So when these voltages cross at 

2.5 volts, you would add TPS 1 = 2.5V and 

TPS 2 = 2.5V, which is equal to 5V. 

At any throttle position the two sen-

sors’ voltages should add to approxi-

mately 5 volts. The CPU will have a 

threshold percentage programmed so 

that if this TPS voltage percentage is 

greater than the threshold, then the sys-

tem will take the appropriate action. This 

percentage is usually between 12 percent 

and 20 percent depending on the hard-

ware (throttle body) and the manufac-

ture. An example is if TPS 1 = 2.95 volts 

and TPS 2 = 2.7 volts, the sum is equal to 

5.65 volts. This would be 13 percent over 

5 volts. If TPS 1 = 2.2 volts and TPS 2 = 

2.15 volts the sum is equal to 4.35 volts. 

This would be 13 percent under 5 volts.  

Because this is a safety critical system, 

there will also be two CPUs. One CPU is 

used for the operation of the ETC system 

and the other CPU is used as a watchdog. 

The watchdog CPU is used to provide re-

dundant confirmation of the key ETC in-

puts and to perform checks on the main 

CPU. Both CPUs will receive the same 

input data. However, each CPU will use 

different software to evaluate this data. 

The outcome of each program will then 

be compared. If the outcomes are differ-

ent, then the appropriate action will be 

taken. If the system determines there is 

a critical fault within the system, then ei-

ther the main CPU or watchdog CPU can 

shut the engine operation down. This is 

accomplished by shutting down the fuel 

injectors and ignition coils.

Modes of ETC operation

r�/PSNBM�.PEF��ǔJT�NPEF�JT�TFMFDUFE�BU�

power up and will remain active until a 

problem is detected. Once a problem is 

detected, the appropriate action will then 

be taken.

r� -JNJU� 1FSGPSNBODF� .PEF�� 5IJT�

mode is activated when the driver in-

tent cannot accurately be determined or 

when the output of the engine power is 

impaired. In this case maximum power is 

lowered, throttle blade control is slowed 

and the warning lamp is activated

r�'PSDFE�*EMF�.PEF��5IJT�NPEF�JT�BD-

tivated when no driver intent is available. 

This mode is caused by the accelerator 

pedal position sensor connector not 

being connected to the Engine Control 

Module or no or faulty APPS data is pres-

ent. The engine will start and run, but will 

not respond to the APPS, which is the 

driver intent.

r�1PXFS�.BOBHFNFOU�.PEF��5IJT�

mode is activated when the ECT system 

cannot reliably control the engine power 

using the throttle. The throttle is disabled 

so it can return to the default position. 

The engine power is controlled using the 

fuel and spark only. This mode is gener-

ally caused by an inability to position the 

throttle blade to the command value or 

a complete loss of TPS information has 

occurred.

r�&OHJOF�4IVU� %PXO�.PEF��

This mode is activated when the 

ETC system is unable to reliably 

process the control algorithms or 

cannot control the engine power. 

This mode is generally caused by a 

severe internal processing problem 

in the ECM or an inability of the 

intake air system or throttle body 

to restrict engine airflow. The fuel, 

spark and throttle will shut down.

Now that we have a basic un-

derstanding of the ETC system, let’s di-

agnose a vehicle. The vehicle is a 2006 

Pontiac G6 with no power, no throttle re-

TQPOTF�BOE�%5$�"114�DJSDVJU���MPX��5IF�

first thing to do is to check the symptom, 

which is “no throttle response.” The en-

gine was started and run; the throttle was 

depressed with no throttle response oc-

curring. With no throttle response, the sys-

tem is in “Forced Idle Mode.” This means 

the problem will be with driver intent or 

the APPS. The APPS circuit is a simple 

circuit with two powers, two grounds and 

two output signals that will be different. 

A scope was installed on the APPS 

and the voltage outputs are shown in 

Figure 3. The Channel 1 yellow and 

Channel 4 blue are showing good 

power supplies. The Channel 3 green 

and Channel 6 purple are showing good 

grounds. Channel 2 red and Channel 5 

white are showing the APPS output sig-

nals. The first thing you might notice 

is that the voltage waveforms on all of 

the channels have noise riding on them 

once the APPS is depressed. This is due 

to the H bridge operation opening the 

throttle blade and is normal. 

You might ask how the throttle blade 

is opening when the system is in “Forced 

Idle Mode.” This is a good question. 

When the engine is running the throttle 

blade will be forced closed, but if the en-

gine is not running the throttle blade will 

follow the APPS. This is an important 

thing to understand when you are diag-

nosing any ETC system. The next thing 

you might notice is that the APPS voltage 

level shown on Channel 2 red is much 

lower than the APPS voltage shown on 

Channel 5 white trace. These are at differ-

ent voltage levels. However, the red trace 

is only showing a little less than a .5 volt 

change from the APPS at rest to the APPS 

on the floor. 

With the signal being based on a 

5-volt supply, the signal output change 

should be greater than .5 volt. Since the 

voltage is low, your first thought should 

be “why?” You know the powers and 
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grounds are good so the next question is, 

“Is the sensor bad or is the circuit being 

pulled down (loaded)?”

Before you disconnect anything, you 

will need to test the circuit for loading. 

This is accomplished with a sensor sim-

ulator. With the sensor simulator, send a 

55-�TJHOBM�[FSP��UP���WPMU�QVMTF�JOUP�UIF�

circuit. The scope already is connected 

to the APPS circuits, so just touch where 

the scope is connected to the APPS cir-

cuit for the Channel 2 red connection. 

You should see the square wave pro-

duced from the sensor simulator on the 

scope. If the square wave is pulled down 

or is not present, the circuit is loaded. 

On this Pontiac G6 the square wave was 

significantly pulled down indicating the 

APPS circuit is being loaded. 

Now that you have clearly deter-

mined the circuit has a problem, you will 

need to determine where the problem is 

located. The first step is to disconnect 

the ETC CPU. This is usually contained 

within the ECU. On early ETC systems, 

there will be two different control mod-

ules, one for the ETC and one for the 

ECU. On later ETC systems, they will 

both share the same module housing. 

Now you have disconnected the ECU 

connection. Connect the signal genera-

tor to the APPS circuit. Since the APPS 

circuits are now in an open circuit condi-

tion, any of the wiring will work. In Figure 

4, the 5 volt feed on Channel 1 yellow is 

used. Notice that the voltage on Channel 

1 is low at 3.5 volts and Channel 3 green 

is only at 2 volts. The problem circuit on 

Channel 2 red is at 0 volt, indicating that 

this has continuity to ground. 

Because you have a second circuit 

on the other APPS sensor, simply touch 

the sensor simulator to the 5-volt sup-

ply wire on the Ch2 blue wire. The test 

revealed that all the APPS circuits are at 

5 volts. This is the way it will work when 

the circuits are in an open circuit condi-

tion. Remember that to the point of the 

open circuit there will be source voltage; 

in this case, your source voltage is the 

55-�TJHOBM��/PX�ZPV�IBWF�JEFOUJGJFE�UIBU�

the circuit on the Channel 2 red is bad, 

you will need to cut this wire at each end 

and run a new wire between the APPS 

and the ECU. Once this is completed 

you will need to confirm the repair. The 

voltage from APPS sensor on Channel 2 

red now has over 3 volts of change. The 

engine now has throttle response and is 

properly repaired. 

Further information:
www.repxpert.us
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ASSORTED ISSUES
THIS MONTH, WE EXPLORE A VARIETY OF CHALLENGES ASIAN MODELS 
HAVE BROUGHT TO OUR DOOR
BY G. JERRY TRUGLIA // Contributing Editor

O
ur first vehicle is a 2010 Honda Odyssey 3.5L, 

V6 that came in with a complaint of a dead bat-

tery. The vehicle owner already had replaced 

the battery himself and still was experiencing 

a dead battery if the vehicle was not started 

twice a day. The first order of business was to charge the battery 

to make sure we started our diagnosis with a full charge. We 

followed this by checking the charging system that was work-

ing as designed. The next step to perform was a parasitic draw 

test that is done by installing a current clamp on the negative 

battery cable. As you can imagine, there had to be a large draw 

if the battery was being drained in less than one day. The amp 

clamp was reading 0.389 milliamps current draw, and that is 

way over the specification of 0.030 milliamps. 

Our objective was to locate the circuit drawing the current; 

that was easier said than done. Our usual first step would be 

to perform a voltage drop test on all available fuses, followed 

by pulling fuses while observing the current draw on a meter. 

Because this Honda has a few power distribution boxes, we 

started with the easiest first — the one located under the 

hood. Unfortunately, this testing did not yield the circuit that 

was killing the battery. The next place we tested was at the 

power distribution box under the driver’s dash. There we hit 

pay dirt. When we pulled fuse 7, the current draw dropped to 

a normal level assuring us that we found the problem. 

When we looked at the wiring diagram, we learned that 

fuse 7 powered everything from power mirrors to the immo-

bilizer, numbering more than a dozen potential culprits that 

could be causing the battery drain. We’ve been using thermal 

imaging as a diagnostic tool for a while now and thought that 

would save us time going through the vehicle and unplugging 

each load. The thermal imager led us to the right rear side slid-

ing door motor assembly and the right rear body panel was re-

moved. At first we thought that the problem was just the right 

sliding door motor and latch assembly, but even with both 

disconnected we still had a current draw of 0.146 milliamps. 

Because there was still a good size draw on the battery, we 

performed another scan with our thermal imager and located 

the last draw. Even with the door motor and latch unplugged, 

our thermal imager still showed a heat source (current flow) 

in the control module. The yellow/light color indicated cur-

rent draw even after the load (right side sliding door motor 

and latch) were removed. The fix for this vehicle was to install 

a new right side sliding door motor, latch and control module.

Next, a Toyota Prius

The next vehicle is a 2003 Toyota Prius that was towed in with 

two hard Diagnostic Trouble Codes (DTCs) and two Pending 

DTCs. This no start Prius had two DTCs (Figure 1), a P0420 that 

indicates a Catalyst Efficiency Below Threshold (Bank 1) and 

P3191 that can indicate everything from an air induction prob-

lem to running out of fuel. In this case, the P3191 was caused 

by the vehicle running out of fuel that is common with both 

GEN 1 and 2 Prius vehicles since they both have bladder fuel 

tanks. The problem is covered by Technical Service Bulletin 

(TSB) EL008-03, and is caused by the bladder fuel tank that is 

installed on these vehicles. 

The recommended thing to do is to reset the fuel gauge 

inclination sensor if the fuel level reading is inaccurate. Here’s 

the procedure I followed to reset the indicator:

1. Park the vehicle on a level surface. 

2. Turn the ignition switch to the “ON” position. 

3. Place the odometer display into the “ODO” mode. 

4. Turn Off the ignition switch. 

5. Depress and hold the “ODO/TRIP” button while turning 

1
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the ignition switch 

to the “ON” posi-

t ion. Hold ODO 

but ton for  t wo 

seconds. 

6. Release and 

press t he ODO 

Button three more 

times within five 

seconds until the 

leveling informa-

tion is displayed on the odometer. 

7. Release the button. 

8. Depress and hold the “ODO/TRIP” 

button until the odometer display con-

firms that reset has begun (odometer 

reads 1). 

9. Once reset is complete, the odom-

eter returns to normal. 

10. Release the button. 

11. Turn off the ignition and the pro-

cedure is complete. 

With that DTC out of the way, it was 

now time to turn our attention to the 

P0420 DTC. We performed a catalyst 

efficiency test that passed at idle (Fig-

ure 2) and at 1,500 rpm (Figure 3), but 

at 2,000 rpm (Figure 4) it failed the test. 

You can find the reason why it failed at 

2,000 rpms but pass at idle and 1,500 

rpms in the Freeze Frame data. Notice 

that the LTFT was at 13 percent and 

the engine rpms were at 2,028 when 

the DTC for P0420 was set. 

Never clear or erase Freeze Frame 

data since it holds a great deal of in-

formation that can be helpful. Erasing 

Freeze Frame is like pouring bleach on 

a crime scene, thus removing all the ev-

idence that would be helpful in solving 

where, when and why the DTC was set. 

I have found that in many cases if the 

converter test is not performed at idle 

along with two higher rpms, I would 

miss one or more of the tests that failed. 

We backed up our converter test by 

using our thermal imager to see what 

is really going on in the catalytic con-

verter. Unfortunately, the vehicle owner 

did not allow us to repair the vehicle. 

But if he did we would have first diag-

nosed and repaired both cylinder 2 and 

3 misfires. 

This would be followed by a quick 

converter load test, by first warming 

the engine up to operating tempera-

ture, shutting it down and removing 

one sources of ignition (ignition wire 

(grounded) or remove power to COP), 

followed by raising the idle to 2,500 

rpms for two to three minutes while 

looking at Mode 6 data before and after 

this test. If after performing the pro-

cedure Mode 6 data drops (test drive 

needed) indicating an improvement, 

then I normally recommend a fuel sys-

tem cleaner that in most cases brings 

the cat back to life.

Next, a Hyundai

The 2012 Hyundai 

Elantra 1.8L had a 

complaint of a high 

idle issue along with 

a P0507 (Idle Air 

Control System – 

RPM Higher Than 

E xpe cte d).  This 
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vehicle came in from our local used car 

dealer that had a problem diagnosing this 

odd condition. In fact, they had another 

vehicle exactly like it where they swapped 

the complete throttle assembly to see if it 

would lower the idle. 

When we started to diagnosis the 

vehicle, we checked all the basics along 

with checking cam and crank sync sig-

nal. Because information on the nor-

mal waveform reading was so different 

from what was being displayed on the 

engine that was running OK except for 

the high idle, we had a hard time decid-

ing if there was a problem or not. 

We asked the used car dealer if they 

could drive over the other 2012 Hyundai 

Elantra so we could have a vehicle with 

good reading to compare it to. What we 

found was the cam and crank signal 

was the same as the problem vehicle, so 

there was no problem with the vehicle’s 

waveform even though three different 

repair information 

systems suggested 

otherwise. 

B e c au s e t he 

id le w a s about 

1 ,7 0 0  r p m s  a t 

times, we checked 

for a vacuum leak 

and found that the 

intake manifold 

was porous. We 

discovered this by using our ATS Bulls-

Eye leak detection tool connected to the 

oil dipstick tube. With the system pres-

surized to 25 in./H2O (inches of water 

– a pressure measurement common in 

low pressure systems like EVAP), the low 

pressure (approximately 1 psi) in the 

system helped us located the leak. Ap-

plying the special foam to the leak site 

confirmed that we’d found the problem. 

The next problem we noticed on the 

vehicle was that both the intake and 

exhaust VVT solenoids were clicking 

with the key on and engine off. Since 

we had never heard this before on these 

vehicles, it was good to have an exact 

vehicle match in the next bay. 

We decided to remove the solenoids 

that were clicking from the problem 

vehicle and install them in the vehicle 

that was running good and not making 

a clicking sound. With the solenoids 

swapped, the bad car still had the same 

problem, while the good vehicle did not 

make any sound. You might be thinking 

that’s an amateurish way to test the en-

gine, but since it was so simple and avail-

able we swapped the VVT solenoids to 

confirm that they were not the problem. 

With the results of our testing we told 

the used car dealer that the intake was 

porous and that we believed the PCM 

was also bad. Thinking carefully about 

what can cause the idle to be higher 

than normal besides the vacuum leak 

left me believing that the PCM was the 

problem. If you carefully think about 

what can cause the VVT solenoids to 

click when the engine is not running 

with just the ignition on, you will come 

up with the same conclusion: the PCM. 

The used car dealer had already 

sold the vehicle prior to us diagnosing 

it, so they were in a jam to get it fixed 

fast. They decided to take the vehicle 

to the dealer, as the dealer was able to 

get the PCM faster than we would. This 

is another vehicle that I wish we could 

have had more time on so we could 

have fixed the vehicle. Remember, it’s 

not always up to us.
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A Forester 

presents a 

challenge

A 2005 Subaru For-

ester came in with 

a drivability prob-

lem that a Volu-

metric Efficiency 

test detected. Be-

cause this vehicle 

was not running 

right and had no 

DTCs, we started 

with testing the battery, starter, alterna-

tor, relative compression, 5 gas analysis 

and scanning of the computer system. 

When we test for a drivability problem, 

we connect the EScan scan tool because 

it will allow us to check many different 

areas quickly. 

As we were testing the Mass Air Flow 

(MAF) sensor, we found the problem. 

Take a look at the MAF test (Figure 5) 

and you will notice that not only did it 

reach the proper height but at the top 

of the yellow graph there is a frequency 

that looks like Bart Simpson’s hair. The 

frequency on the yellow graph indicates 

a clog in the exhaust system such as a 

clogged catalytic converter. Using this 

test saves time since we do not have to 

remove any AF or O2 sensors and per-

form a back pressure test. 

If you don’t own the EScan don’t 

worry — the test can be performed on 

any scan tool that has Global OBDII and 

graphs. Take your scan tool, select and 

graph Calculated Load along with TPS 

and rpm only (that way you can get the 

fastest update rate watching the relation-

ship of the throttle position, rpm and 

calculated load). The Calculated Load 

graph should reach 90 percent without 

having a Bart Simpson hairdo. If the 

calculated load does not reach the 90 

percent area take a look at the air filter 

and MAF sensor. If it’s a type that can be 

cleaned, try some CRC MAF cleaner and 

retest. The problem with this vehicle is 

that it had a clogged converter.  

A rare rotary

Our final vehicle is a 2004 Mazda RX8, 

Wankel Rotary engine with 93,128 miles. 

The customer complaint was that the 

engine was running rough but the Check 

Engine light was not illuminated. The vehi-

cle owner thought that the rough running 

engine was a result of it needing a tune-up, 

so he was surprised when we told him that 

it was caused by a compression problem. 

This RX8 engine had low compression that 

was common on the 

older RX7 and some-

times it would cause 

a no start condition 

due to an engine 

sealing problem. 

One of the im-

portant steps to fol-

low on this engine 

is to make sure the 

engine is always 

warmed up to oper-

ating temperature 
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before turning the motor off. If the engine is shut down when it 

is still cold, the fuel will affect the operation of the apex seals, pre-

venting good compression. If the seals are washed with excessive 

fuel, the engine will not start. The only way would be to remove 

the spark plugs from the Leading (lower) and Trailing (upper) 

Rotor Housing of the engine. This would need to be followed by 

disconnecting the Eccentric Shaft Position Sensor to prevent 

fuel from being injected in the leading and trailing rotors.  The 

next step would be to squirt 5W20 or thicker motor oil in all of 

the Leading and Trailing rotors. 

Our problem engine was able to start, so our next step 

would be to perform a compression test. That being said, we 

still tried squirting oil in the engine since the apex seals are 

such a problem, but it made no difference. If the oil squirt made 

no difference the only other issue that can cause the rough en-

gine running is most likely carbon build up. We proceeded to 

perform a compression test and looked up the specifications; 

compression pressure recommended standard 120 psi at 250 

rpm or a minimum of 98.6 psi with no more difference in the 

chambers of 21.8 psi and a difference between rotors is 14.5 psi. 

Mazda recommends using its pressure transducer com-

pression tester to perform the test. Using a standard compres-

sion test might not come up with an accurate reading. In fact, 

when my technicians Kevin and Craig first performed the 

compression test, it looked good on our compression gauge. A 

different story would be told as we used the Automotive Test 

Solutions pressure transducers. Take a look at the compres-

sion reading of the Leading (Figure 6) and the Trailing (Figure 

7) rotors that indicate there is indeed a problem. The Lead-

ing pressure transducer waveform look like it has high and 

lowers without reaching the minimum specification of 98.6 

psi. Meanwhile, the Trailing rotor looks even and hits 100 psi. 

With the results at hand we decided to perform a Run Rite 

fuel induction cleaning from the power booster hose after the 

engine was warmed up. The cleaning went well as a bunch of 

smoke exited the tail pipe, and the engine was sounding bet-

ter. When the cleaning procedure was completed the motor 

ran real smooth. 

We decided to run another compression test after a good 

test drive to make sure the engine was not shaking anymore. 

Take a look at the Leading pressure transducer waveform 

that no longer has high and lows in the waveform but rather 

a compression reading of about 92 psi. Even though the com-

pression was not up to the minimum standard the vehicle 

ran well with no idle or power issues. Looking at the Trailing 

rotor waveform, we noticed the compression was up to about 

100 psi with a difference better chambers of 8 psi that did not 

cause any problems. 

We thought as the vehicle was being driven more carbon 

would be broken down with the Run Rite / Techron fuel ad-

ditive that was added to the full tank of fuel. This vehicle ran 

so well and the owner was very happy that he offered free 

dinners at his restaurant. 

G. JERRY TRUGLIA, ASE World Class Triple 
Master Technician Auto, Truck & School Bus, L1, 
L3, F1, A9, X1 C1, is president of Technicians 
Service Training and a nationally recognized 
trainer/author. He founded TST to bring affordable 
training to fellow techs and owners. 
gtruglia@tstseminars.org
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FINALIZING 
TIMING BELT 
REPLACEMENT

I
n July’s issue of Motor Age, we started the process of diag-

nosing timing belt concerns and the steps leading up to 

replacing the belts. In this article, the second part of the 

two-part series, we dig further into timing belt replace-

ment with step-by-step guideance any technician can use.

Replacing the belt

Once the components and covers are off  and the timing belt it-

self can be accessed and replaced, you’ll likely be instructed by 

service information to rotate the engine and line up the timing 

marks, then lock anything critical in place, then release the ten-

sion and then remove the belt. However, there are a few things 

to be aware of at this stage to prevent problems from occurring.

Generally any timing marks will align when the engine is 

at top-dead-center (TDC) — but not always, so checking the 

repair manual for direction is critical. From experience, some 

timing marks align with the cylinder head, some align with 

marks on the timing cover and some even align with marks 

on the other gears. Some replacement timing belts come with 

timing marks printed on them to align with marks on the 

gears, making it even easier to correctly line up the engine. If 

so, look for any information leaflets that came with the new 

parts to indicate how to do this critical step correctly.

But even though manufacturers usually supply timing 

A CONTINUED LOOK AT HOW TO TAKE CARE OF THESE NOISY ISSUES
VANESSA ATTWELL // Contributing Editor

PHOTOS: VANESSA ATTWELL
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marks and service information can 

tell you where they are located, timing 

or index marks may not always be vis-

ible or easy to use, especially on older 

engines, engines that had oil leak onto 

the marks or engines that were exposed 

to the elements. 

In those cases (or even in all cases 

if you’re paranoid like I am), White-

Out or touch-up paint can be used to 

make your own index marks. Actually, 

marking components in two places can 

prevent problems and ease reassembly. 

This should be done before releasing 

tension or removing the belt — it’s not 

fun to try to do this afterwards.

Also, it’s also worth taking a mo-

ment to feel the tension on the belt 

before you loosen it off so that you’re 

more likely to notice problems or ir-

regularities when you set tension on 

the new belt. One very old tech I used 

to work with told me that if a timing 

belt had correct tension you shouldn’t 

be able to twist the longest length of 

the belt 90 degrees, which is definitely 

not the way to set belt tension (always 

refer to the repair manual for specific 

belt tension and set it accordingly), but 

it is a guideline to know if the belt is 

far too loose. By checking the existing 

tension before removing the belt you’ll 

at least have an idea of what to expect 

as you set the tension on the new belt.

When the old belt is off and the new 

one is installed, tension on the new belt 

needs to be set correctly. A very com-

mon pitfall of timing belt replacement 

is allowing camshaft gears to slip or 

Before starting the engine, make 
sure that:
t� �1VMMFZ�CPMUT�BSF�UJHIU�	JODMVEJOH�

DSBOL
�
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Worried? Don’t be
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TRUE, SOME PEOPLE TAKE A SHORT CUT and pry the top section of the cover from un-
der the valve cover, but taking the time to remove the valve cover and install a new seal is worth 
the extra effort and fi xes the leak.
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jump out of place when the tension is 

set, so it’s important that nothing be al-

lowed to jump out of place at this stage. 

Check with the service information, 

but generally rotating the engine by 

hand a few times after setting tension 

and locking the tensioner (if needed) 

then rechecking that tension is still 

correct and the timing mark are still 

lined up correctly can save a world of 

problems. If they’re correct, that’s good. 

If not, find out why before proceeding 

any further. 

Catching problems at this stage is 

preferable to catching them when ev-

erything has been reassembled.

Actually, there are a few things to 

be aware of when setting the tension to 

prevent problems. For systems with au-

tomatic adjusters, unless the manufac-

turer recommends otherwise, making 

sure the adjuster is in good condition, 

works well without binding and rotates 

freely should be all that’s required. 

But for those with manual adjust-

ers, there’s a bit more to it. Setting the 

tension too tight may cause the belt to 

whine when the engine is running and 

may also cause idler or tensioner bear-

ings to wear out prematurely — and 

possibly the belt to fail causing engine 

damage. Setting the tension too loose 

will cause the belt to hit the timing belt 

covers and may even cause the engine 

timing to be slightly off, resulting in en-

gine performance or drivability prob-

lems, which may worsen over time. So 

tension needs to be set correctly to pre-

vent problems, according to the manu-

facturer’s recommendations. 

One last tip: No matter the vehicle 

configuration or drivetrain orientation, 

replacing the timing belt is usually a 

labor intensive process, so while every-

thing is apart, that’s the time to replace 

any leaking seals, worn timing belt idler 

or tensioner bearings and anything else 

that can affect the belt not lasting to the 

end of the next replacement interval. 

Don’t let something small ruin all of 

your good work.

Reassembly and fi nishing 

touches

When everything is back together 

and you’ve started the vehicle — and 

it seems to run well — be sure to test 

drive the vehicle and bring it up to op-

erating temperature (in other words, 

until the fan comes on). You may want 

to do this in an area without much traffi  c 

since you’ll need to get back to the shop 

quickly if there is indeed a problem.

There are two reasons for this test 

drive. First, just as on the preliminary 

test drive, you want to find out if the 

vehicle pings or hesitates under load 

and then check for any stored DTCs to 

verify that the job was done correctly or 

to find any problems before the vehicle 

is released to the customer.

And second, as the vehicle cools 

down after the test drive, the engine 

will draw in coolant from the coolant 

reservoir and displace any air pockets 

that may have developed when the 

water pump was replaced. You’ll want 

to be sure the level in the reservoir is 

within specifications since the coolant 

reservoir is definitely an “appearance 

item” that the customer can see. 

For that reason it’s wise to top the 

reservoir up with the correct cool-

ant and ensure that it’s at the correct 

strength to reinforce that a professional 

worked on the vehicle and left it in great 

shape. A small mistake here can leave a 

bad impression.

Another tip along those lines is to 

be sure to clean any fluids like coolant 

or oil off of the engine splash shields 

so the car doesn’t stain the customer’s 

driveway or parking spot — that’s just 

bad advertising for your business and 

it can easily be avoided.

Finally, as a professional courtesy 

and nice touch, record when the belt was 

replaced in a place that is obvious so that 

the countdown to the next replacement 

can be accurately planned. No one likes 

to guess if a belt needs to be replaced, 

and after taking everything apart, to find 

the belt is still in great condition. 

Conclusion

Engines and vehicles vary among man-

ufacturers, but there are still problems 

and pitfalls common to all routine 

timing belt replacements, such as not 

noticing pre-existing problems, mixing 

up critical bolts, setting timing or ten-

sion incorrectly and even just leaving a 

highly-visible mess by not topping up 

fluids or cleaning oil and coolant off the 

splash shields.

By knowing a few tips and being 

careful to avoid common pitfalls, you 

can keep the job trouble-free and profit-

able and look like a pro doing it — and 

keep your customers happily returning 

to you for repairs. 

THE COOLANT RESERVOIR in particu-
lar needs to be topped up after replacing 
the timing belt and water pump because 
when the engine cools down any air trapped 
in the passages will displace and coolant 
level will drop.
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4IF�IBT�EFWFMPQFE�BOE�EFMJWFSFE�USBJOJOH�GPS�
CPUI�WFIJDMF�NBOVGBDUVSFST�BOE�JOEFQFOEFOUT�
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ELECTRICAL DIAGNOSTICS: 
GOING BEYOND THE VOLT METER

T
hermal imaging cameras 

have been coming down 

in price significantly over 

the last several years. With 

the entry level price point 

of true thermal imaging devices start-

ing around $350 and full featured units 

starting around $700, thermal imaging 

cameras are now a much more viable 

option to consider adding to your tool 

box. If you’ve ever wished you could just 

see where the electrical problem was, 

this may be your wish come true. Th is 

article will focus on the following:

r�)PX�UIFSNBM� JNBHJOH�DBO�WJTV�

ally show you the location of electrical 

problems,

r�%JGGFSFODFT�CFUXFFO�*3�UIFSNPN�

FUFST�WJTVBM�*3�UIFSNPNFUFST�BOE�UIFS�

mal imaging cameras,

r�'FBUVSFT�UP�MPPL�GPS�JO�B�UIFSNBM�

imaging camera,

r�1SJODJQMFT�PG� UIFSNBM� JNBHJOH �

including thermal emissivity, thermal 

reflectivity and thermal transparency.

While I’ l l do my best to relay as 

much information as possible in this ar-

UJDMF�JG�ZPV�BSF�MPPLJOH�GPS�NPSF�EFQUI�

on this subject I’d highly recommend 

DIFDLJOH�PVU� UIF�5IFSNBM� *NBHJOH�

5SBJOJOH�$FOUFS�T�XFCTJUF�BU�.PUPS"HF�

DPN�JOGSBSFEUSBJOJOH��5IFZ�IBWF�TPNF�

great free online training available as 

well as an in-depth comparison of tem-

perature measurement tools.

5P�VOEFSTUBOE�IPX�UIFSNBM�JNBH�

ing can visually show you the loca-

tion of an electrical problem, we have 

to discuss basic electrical principles. 

8IFOFWFS�*�N�UBMLJOH�BCPVU�UIF�GPVO�

EBUJPO�PG�FMFDUSJDBM�LOPXMFEHF�*�N�BM�

XBZT�SFNJOEFE�PG�B�HSFBU�0&.�USBJOJOH�

JOTUSVDUPS�*�IBE�ZFBST�BHP��)F�TUBSUFE�

his electrical training classes by telling 

technicians that electricity is simple — 

it can only do two things. 

5IPTF� UXP� UIJOHT� XFSF� UP� NBLF�

UIJOHT�IPU�BOE�UP�NBLF�NBHOFUJD�GJFMET��

While that may be somewhat overly sim-

plified, it does cover a lot of the electri-

DBM�BQQMJDBUJPOT�JO�UIF�BVUPNPCJMF��5IF�

one that lets thermal imaging help with 

diagnostics is the fact that electricity 

NBLFT�IFBU��"OZ�UJNF�B�DJSDVJU�IBT�FMFD�

trical current flowing through it, heat is 

HFOFSBUFE��)PX�NVDI�IFBU�UIF�DJSDVJU�

generates is dependent on the amount 

of current flowing in the circuit.  

So what types of electrical problems 

could this technology help you find? 

Because we are relying on heat to help 

locate the problem, the circuit has to be 

BCMF�UP�PQFSBUF��5IBU�NFBOT�UIJT�JT�OPU�

going to help you find the location of a 

blown fuse, a completely open circuit or 

any failure that would completely pre-

vent current from flowing in the circuit. 

It can, however, help you find problems 

MJLF�DJSDVJUT�XJUI�FYDFTTJWF�SFTJTUBODF�

open leg(s) of a parallel circuit or a para-

sitic draw to name just a few. 

1SPCBCMZ�UIF�NPTU�MJLFMZ�BQQMJDBUJPO�

for using thermal imaging to find auto-

motive electrical problems is a circuit 

with excessive resistance. If you are 

involved with electrical diagnostics, 

ZPV�SF�MJLFMZ�BMSFBEZ�GBNJMJBS�XJUI�UIF�

term voltage drop. In a properly operat-

ing circuit such as a headlight, power 

window motor, etc., nearly all of the 

available voltage should drop (source 

voltage in, near 0V out) across the elec-

trical load (bulb, motor, etc.). 

If you have a circuit with excessive 

resistance it will prevent the electrical 

load from operating properly because 

it doesn’t have enough voltage available 

GPS�UIF�MPBE�UP�VTF��5IJT�JT�CFDBVTF�UIF�

excessive resistance is now using a por-

tion of the available voltage. 

6TJOH�B�WPMU�NFUFS�ZPV�DBO�DIFDL�

the positive and negative (ground) por-

tion of the circuit to determine which 

one is dropping voltage due to the ex-

DFTTJWF�SFTJTUBODF��)PXFWFS�DODF�ZPV�

determine which half of the circuit is 

WHILE THE BASICS OF ELECTRICAL THEORY HAVEN’T CHANGED OVER THE 
YEARS, THAT DOESN’T MEAN YOUR ELECTRICAL DIAGNOSTIC PROCESS 
SHOULDN’T BE CHANGING
JEFF MINTER // Contributing Editor

PHOTOS: JEFF MINTER

SIMULATED HIGH RESISTANCE light 
circuit with 2.25V Drop in 6’ harness
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installation. Complete with an attached coupler, Red Angel “One Shot” is a complete delivery 
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causing the problem, you still have to 

locate the actual location of the fault. 

:PV�DPVME� TUBSU� UBLJOH�BQBSU� UIF�

wire harness hoping to find a visually 

damaged wire or loose connection. You 

could bypass that entire part of the cir-

cuit or, if you have a thermal imaging 

DBNFSB�ZPV�TJNQMZ�DPVME�MPPL�GPS�UIF�

part of the circuit that is generating ex-

cessive heat. Because resistance in a 

circuit generates heat, the portion of the 

circuit with excessive resistance will be 

IPUUFS�UIBO�UIF�SFTU�PG�UIF�DJSDVJU��5IJT�

concept isn’t limited to just wire har-

OFTTFT�FJUIFS���UIJOL�PG�BQQMJDBUJPOT�

such as hybrid vehicle batteries, elec-

USJDBM�KVODUJPO�CMPDLT�FUD�

In a parallel circuit (such as a rear 

window defroster) with one or more 

open legs, the principles will be slightly 

EJGGFSFOU��*O�UIJT�DBTF�ZPV�E�CF�MPPL�

ing for the portion of the circuit that is 

cooler than the rest. Because the open 

leg(s) can’t flow any current, they won’t 

CF�HFOFSBUJOH�BOZ�IFBU��"HBJO�UIJT�JT�

KVTU�POF�FYBNQMF�DJSDVJU ��5IJT�DPVME�

BMTP�BQQMZ�UP�UIJOHT�MJLF�TFBU�IFBUFST�

etc. depending on how they are wired.  

'JOBMMZ�MFU�T�MPPL�BU�QBSBTJUJD�ESBXT��

3FNFNCFS�BMM�FMFDUSJDBM�DVSSFOU�G MPX�

HFOFSBUFT�IFBU��5IBU�NFBOT�XIFO�B�WF�

hicle is shut down, the electrical system 

as a whole should start to get cooler be-

cause current flow has been stopped. 

"OZ�DJSDVJU�TUJMM�G MPXJOH�FMFDUSJDJUZ�

when the entire vehicle should be shut 

down will either not 

cool down at all, or 

will cool down less 

than those circuits 

that are fully shut 

dow n. Of course, 

s i n c e  p a r a s i t i c 

draws tend be small 

even when they are 

causing problems, 

the amount of heat 

being generated will 

CF� NJOJNBM �� 5IBU�

means t his must 

be handled slightly 

differently. Leaving 

the vehicle overnight and allowing the 

temperature to stabilize in the rest of the 

WFIJDMF�DBO�IFMQ�NBLF�UIBU�MPX�DVSSFOU�

draw stand out as a warmer spot in a 

thermal image.   

3JHIU�BCPVU�OPX�ZPV�NBZ�CF�UIJOL�

ing, “Why can’t I just use my infrared 

	*3
� UIFSNPNFUFS u�PS� i8IBU �T� UIF�

EJGGFSFODF�CFUXFFO�UIF�WJTVBM�*3�UIFS�

mometer I saw and a thermal imaging 

DBNFSB u�5IF�CPUUPN�MJOF�JT�UIBU�XIJMF�

CPUI� *3�UIFSNPNFUFST�BOE�WJTVBM� *3�

thermometers have their purpose, they 

are much more limited than a thermal 

JNBHJOH�DBNFSB��'PS�UIF�QVSQPTF�PG�

this article, I’ll just focus on the two 

NBKPS�MJNJUBUJPOT�UIBU�CPUI�PG�UIFTF�*3�

thermometer options have. 

5IF� G JSTU� M JNJUBUJPO� JT� SFMBUFE� UP�

TPNFUIJOH�LOPXO�BT� UIF�4QPU�4J[F�

3BUJP�	443
��443�SF�

fers to how large of 

an area the temper-

ature measurement 

JT�MPPLJOH�BU�CBTFE�

on how far away 

from the object the 

measurement tool 

JT��5ZQJDBMMZ�UIF�443�

on the lowest cost 

*3�UIFSNPNFUFST�JT�

around 6:1. 

5IBU � NFBOT � J G�

t he t hermometer 

is 6 inches away from the object being 

measured, the area being measured by 

the thermal sensor is 1 inch in diame-

UFS��.BOZ�PG�UIF�*3�UIFSNPNFUFST�IBWF�

a laser guide, or even possibly two. It’s 

important to understand that while 

the laser helps you see where you’re 

aiming, the measurement is still lim-

JUFE�CZ�UIF�443�

5IF�TFDPOE�MJNJUBUJPO�PG�UIF�*3�UIFS�

mometers is that they typically only 

IBWF�POF� UFNQFSBUVSF� TFOTPS��5IBU�

means the measurement displayed 

will be an average of the temperature 

within that 1-inch diameter area being 

measured. When trying to measure the 

temperature of a wire, a small fuse, etc. 

that simply won’t provide an accurate 

enough measurement.

If you step up to a more advanced 

WJTVBM�*3�UIFSNPNFUFS�UIJOHT�EP�HFU�B�

little better; however, exactly how much 

better can be a little hard to determine 

given the published specifications. One 

PG�UIF�NPSF�XFMM�LOPXO�NBOVGBDUVSFST�

PG�WJTVBM�*3�UIFSNPNFUFST�DVSSFOUMZ�IBT�

two models available. One of those 

VOJUT�IBT�B�����443�BOE�UIF�PUIFS�POF�

IBT�B�TMJHIUMZ�JNQSPWFE�����443��

8IBU�NBLFT�JU�TPNFXIBU�EJGGJDVMU�

UP�DPNQBSF�UIJT�VOJU�UP�USBEJUJPOBM�*3�

thermometers and thermal imaging 

DBNFSBT�JT�UIF�MBDL�PG�JOGPSNBUJPO�QSP�

vided about the temperature measure-THERMAL IMAGING Camera vs IR Thermometer

HIGH RESISTANCE SECTION of harness shown with thermal 
image (C2 Camera with MSX)
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Use with All 7-Spade Equipped  
Vehicles with Integrated and  
Aftermarket Brake Controllers

#9107 ELECTRIC BRAKE FORCE METER WITH DYNAMIC   
LOAD SIMULATION AND CIRCUIT TESTING

AAfftterrmmaarrkkeett BBrraakkee CCoooonnttrroolllllleerrss
• Quickly troubleshoot electrical circuits and ground condition

• Brake Force Meter displays real-time, brake-controller output gain

• Uses a microprocessor to simulate trailer brake loads

• 25 ft. cable allows for one-man, in-cab testing of all truck side  
tow circuits, e.g., tail lights,turn signals, electric brakes, etc.

MULTIPLE PATENTS PENDING 25 ft. Cable

NEW

AAAAAANNNNNNNNNNNNDDDDDD
RRRRR

Patents 
PendingPending

5X
the air  
volume

24 Hour Repair/Replace Warranty   •   ©2016 Innovative Products of America® Incorporated.  All rights reserved. 

Manufacturer of Innovative Tools & Equipment
845-679-4500

www.ipatools.com  



62  AUGUST 2016  MOTORAGE.COM

TECHNICAL UNDERCAR

NFOU�TFOTPS�CFJOH�VTFE��5IF�QVCMJTIFE�

specifications provide pixel ratings for 

the visual camera, but not for the ther-

mal measurement array being used. 

Upon further research, I was able 

to find some information published by 

UIF�5IFSNBM�*NBHJOH�5SBJOJOH�$FOUFS�

that discussed thermal sensors typically 

VTFE�JO�WJTVBM�*3�UIFSNPNFUFST��"DDPSE�

JOH�UP�UIFJS�EBUB�WJTVBM�*3�UIFSNPNFUFST�

typically use a “two dimensional 15x15 

BSSBZu�XIJDI�XPVME�DPSSFMBUF� UP� ����

QJYFMT��5IFJS�UFTU�SFTVMUT�TIPXFE�UIBU�

this configuration required the tool to 

be within 1.5 inches of the object being 

measured to get an accurate reading on 

a ¼ inch conductor. Obviously that isn’t 

very practical for most automotive elec-

trical applications.

-FU�T�UBLF�B�MPPL�BU�IPX�UIJT�BMM�SF�

lates to thermal imaging cameras and 

also discuss the big question about how 

much you’d have to spend to get one. 

*�WF�CFFO�VTJOH�'-*3�CSBOE� UIFSNBM�

imaging products for about five years 

now, so I’m most familiar with their 

QSPEVDU� MJOF��$VSSFOUMZ� UIFJS� MPXFTU�

cost unit with a true thermal imaging 

TFOTPS�JT�UIF�5(�����$VSSFOU�QSJDJOH�GPS�

that unit from online retailers is right 

BSPVOE�������5IF�5(����IBT�B�TFOTPS�

array with an 80 x 60 

resolution, which cor-

relates to 4800 pixels. 

5P� QVU� JU� JO� QFS�

spective, that means 

FWFSZ� UJNF� ZPV� UBLF�

a measurement with 

UIF � 5(���� PS � BOZ�

other thermal imag-

ing camera with sim-

ilar specifications, it 

is the equivalent of 

VTJOH� ����� *3� UIFS�

NPNFUFST�PS�BCPVU����

WJTVBM� *3� UIFSNPN�

FUFST� 	����� QJYFMT����� QJYFMT
��5IBU�

JODSFBTFE�SFTPMVUJPO�EFGJOJUFMZ�NBLFT�

it much easier to see temperature varia-

tions of small components from a rea-

TPOBCMF�EJTUBODF��)PXFWFS�UIF�5(����

doesn’t use the thermal imaging sensor 

UP�UBLF�UIF�BDUVBM�UFNQFSBUVSF�SFBEJOH��

While this is a true thermal imaging 

camera, the thermal sensor isn’t cali-

CSBUFE��#FDBVTF�PG�UIBU�UIF�5(����SFMJFT�

PO�BO�*3�UIFSNPNFUFS�XJUI�B������TQPU�

size ratio for the numeric temperature 

UIBU�JT�EJTQMBZFE��5IF�MPXFTU�DPTU�'-*3�

model with a calibrated sensor that I’m 

BXBSF�PG�DVSSFOUMZ�JT�UIF�$��XIJDI�JT�

selling online for around $700 followed 

by the E4, which is around $1,000. 

If you start to research thermal 

imaging cameras online you may be 

overwhelmed by the number of models 

available, the wide price range, various 

GFBUVSFT�BWBJMBCMF�FUD��5P�IFMQ�OBSSPX�

your search here are a few things that 

I’d consider focusing on:

r�Resolution of the thermal imag-

ing sensor (not the visual camera).

Bigger is better, but may not be neces-

TBSZ��'PS�NPTU�BVUPNPUJWF�BQQMJDBUJPOT�

anything at or above the 80 x 60 of the 

5(����XJMM�MJLFMZ�TVGGJDF�

r�Temperature measurement range. 

Lower cost cameras typically can’t 

NFBTVSF�BT�IJHI�PG�UFNQFSBUVSFT��'PS�

automotive electrical diagnostics this 

typically isn’t an issue but if you want 

to measure catalyst temperatures you’ll 

MJLFMZ�OFFE�B�IJHIFS�DPTU�DBNFSB�

r�Visual display capabilities. Some 

thermal cameras now have the ability 

to combine a digital photo and the ther-

NBM�JNBHF��5IJT�NBLFT�JU�NVDI�FBTJFS�

to see edge definition of components 

BOE�FWFO�SFBE�MBCFMT��'-*3�DBMMT�UIFJS�

WFSTJPO�PG�UIJT�i.49u�XIJDI�JT�JODMVEFE�

JO�UIF�$��BOE�&��NPEFMT�NFOUJPOFE�

BCPWF�CVU�JTO�U�PO�UIF�5(�����

r�Image portability and file format.

If you want to be able to include these 

images as part of a repair order, be 

sure to get a camera that allows you 

HIGH RESISTANCE SECTION of 
harness shown with thermal image (TG165 
Camera -no MSX)

WARMER FUSE ON THE LEFT indicates 
current draw (TG165 Camera – no MSX)

FUSE BLOCK WITH no current draw (C2 Camera with MSX)
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$"-*'03/*"
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to export the image 

in a useable format. 

You may also want to 

consider the ability to 

further analyze the 

image using special-

ized (a nd in ma ny 

cases free) software 

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

NBOVGBDUVSFS�� 5IJT�

soft ware also t y pi-

cally al lows you to 

a d d  n o t e s  t o  t h e 

image and generate 

SFQPSUT��"T�UIFZ�TBZ�B�

picture is worth a thousand words, so 

when selling the electrical diagnosis 

and repair to the customer this could 

be your best sales tool. 

Training remains

*G�ZPV�EFDJEF�UP�NBLF�UIF�MFBQ�BOE�HFU�

B�UIFSNBM�JNBHJOH�DBNFSB�NBLF�TVSF�

ZPV�BMTP�UBLF�UIF�UJNF�UP�BUUFOE�TPNF�

USBJOJOH�PO� UIF� UPQJD�� "�CBTJD�VOEFS�

standing of thermal imaging principles 

is critical to avoid potentially misinter-

preting the data.

"U� B� NJOJNVN � *�E� SFDPNNFOE�

MPPLJOH� GPS� JOGPSNBUJPO�PO� UIFSNBM�

emissivity (ability of an object to give 

off heat energy), thermal ref lectivity 

(ability of an object to reflect heat from 

other sources) and thermal transpar-

ency (ability of thermal energy to pass 

through an object without significant 

loss). Understanding those aspects of 

thermal energy will help ensure you 

get accurate results and will help you 

explain any anomalies that may show 

up during your testing.

3FNFNCFS�UIBU�XIJMF�UIJT�BSUJDMF�

focused on the use of thermal imaging 

as an electrical diagnostic tool, there 

are numerous other potential applica-

UJPOT�JO�PVS�JOEVTUSZ��.Z�FYQFSJFODF�

has been that once technicians get 

a thermal imaging camera in their 

hands they come up with all sorts of 

potential uses for it. 

"MTP�SFNFNCFS�UP�LFFQ�ZPVS�FZF�PVU�

for new tools coming up in the future. 

With the rapid changes in technology 

XF�SF�MJLFMZ�UP�DPOUJOVF�UP�TFF�HSFBU�OFX�

PQUJPOT��+VTU�UIJT�QBTU�GBMM�'-*3�SFMFBTFE�

a new electrical clamp meter with an 

integrated thermal imaging sensor 

which was geared toward industrial 

BQQM JDBUJPOT� 	NPEFM� $.���
�� 8IP�

LOPXT�XIBU�NJHIU�DPNF�PVU�UIBU�DPVME�

be geared more toward our industry in 

the coming years as more technicians 

embrace the technology. 

JEFF MINTER is 
currently serving as the 
service director for a group 
of dealerships in the heavy 
duty vehicle industry. He is 
an ASE certified Master/

L1/L3/F1 technician with OEM training 
from numerous manufacturers.
Jeff@advancedvehiclespecialists.com

WARMER FUSE ON THE LEFT indicates current draw (C2 
Camera with MSX)

WARMER FUSE ON THE LEFT indicates 
current draw (i7 Camera – no MSX)
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// TECH CORNER

IN RESPONSE TO 
YOUR EMAIL
BY PETE MEIER // Director of Training

A
t least a couple of times a month, I get an email 

from a shop owner asking me where he can 

find good technicians for his shop. The last 

one I received was just a few days ago and is 

the catalyst for this month’s column.

Is there a shortage?

Th ere has been a perceived “shortage” ever since I can remem-

ber. But what is the reality? Not too long ago, I did some re-

search on this and found out a few interesting things. 

Every industry faces attrition as their workers get older 

and move out of the business and into retirement. As long as 

capable replacements are feeding in as fast, or faster, than the 

rate of loss, everything is OK. In our industry, the average age 

of the technician “fleet” is on the rise, skewed by the fact that 

fewer young technicians are entering the field. 

Older techs are not waiting for retirement, either, before 

hanging up their impact guns. We all know that this business 

places a physical toll on our bodies, and older techs simply 

cannot bend or contort as easily as they could when they were 

still in their 20s. So when opportunities come along that will 

allow them to move out of the shop, they are taking them. 

We lose not only the body in the bay, but also the hard-won 

experience.

Now, as I mentioned, there are fewer young technicians 

entering the field. Would you be surprised to learn, though, 

that our vocational schools are producing more graduates 

than our attrition rate needs to balance out? If that sounds 

like a contradiction, read on.

Shooting ourselves in the foot

So, the short answer to the question is ,“Yes, there is a technician 

shortage.” I should qualify that by saying there is no shortage of 

bodies we can put in our service bays, but there is a shortage of 

individuals that actually know how to properly repair a modern 

automobile. Th ere is an even greater shortage of technicians 

coming into the business that have the skill sets necessary to 

become true diagnostic techs, capable of understanding the lat-

est technology and applying those skills to accurately diagnose 

these systems for a “right the fi rst time” repair.

Let’s start this portion of our discussion with our older 

techs. They aren’t leaving just to gain some physical relief. 

They are leaving for financial opportunities better than their 

current position can offer. Many have no problem leaving our 

industry entirely to seek out opportunity in another tech-re-

lated field. After all, the skills they have developed as a compe-

tent tech makes them very enticing to corporate headhunters 

with positions of their own to fill.

The same is true of graduates that enter our business. They 

spent more than two years learning their craft and invested 

a lot of money to do so. They leave on graduation, with the 

help of a smiling job placement professional, for their first 

job interview. The offer of a starting role at minimum wage is 

not exactly enticing to them, nor is the idea that most of their 

time will be spent taking out trash, cleaning bathrooms and 

acting as the shop “go-fer.” Do you blame them? Especially 

when those same headhunters looking to steal your existing 

“good guys” are offering them $50,000 a year and a five-day 

work week in an air-conditioned facility with tools provided.

WHERE CAN I FIND GOOD TECHS FOR MY SHOP?

TRAINING IS NOT ALWAYS EASY to afford or to get to. But every 
technician knows they need it.
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For many of us in our late 40s and 

early 50s, we can relate to the old-

school method of busting the new guy’s 

chops and having him do all the dirty 

work. But back then, our lead techs 

taught the youngsters on-the-job, pass-

ing along their experience and knowl-

edge. We didn’t have college degrees in 

automotive repair when we started, and 

we certainly didn’t spend thousands of 

our own dollars on that education.

The other end of the spectrum is the 

shop owner that expects that young 

graduate to perform as an “A” techni-

cian. Even if the new tech graduated at 

the top of his class from the best school 

in the country, he lacks one important 

element: experience. He (or she) may 

have all the book knowledge, but doesn’t 

know a belt squeal from a bearing chirp, 

may never have felt a misfire in the seat 

of his pants or know the difference be-

tween a vibration caused by a tire issue 

or a driveline one. In addition to the 

early learning curve, he’s not going to 

be as fast as an experienced tech either. 

Yes, we have a shortage of capable 

technicians, but it’s not because there 

aren’t enough trying to get in. In my 

personal opinion, we are chasing the 

good ones away.

How do we fix it?

Let’s start with our existing technicians. 

And let me also be upfront with you and 

explain that I admit to having a singu-

lar view here, never having been a shop 

owner. Shop owners, though, please 

listen to my own thoughts and consider 

what I’m saying.

I’ve worked for dealers and indepen-

dents, big chains and “mom and pops.” 

I never left a shop because I didn’t like 

work environment, the people I worked 

with or the owner. (Well, OK, once. The 

new manager was a thief and I was not 

going to be associated in any way, shape 

or form with someone that used decep-

tive practices on his customers just to 

make a buck.) I left for one reason and 

one reason only: I could no longer sup-

port my family.

Now, I’m not a rich guy and knew 

going in that I’d never be rich as a tech. 

My dad taught me that a man who could 

work with his hands would always have 

a job, and he was right. I’ve always been 

able to provide for my family and I’ve 

always been happy with that. 

But as a commissioned employee 

working in your shop, I’m handicapped. 

Essentially, I’m a subcontractor paid by 

the job but I have no control over your 

marketing or the competency of your 

sales staff. I can find (and have) thou-

sands of dollars of needed repairs on 

the cars you give me, but if you can’t sell 

it, I can’t do it. And I lose in the process 

(as do you). When I find myself sitting 

on my backside with no work to do, and 

it isn’t even lunch yet, I start reading 

classifieds to pass the time.

So, shop owners, you want to keep 

your techs longer? Then remember 

they are dependent on you to provide 

them with the ability to make a living. 

Your marketing has to be effective, your 

sales people need to be held account-

able for closing legitimate business and 

your techs need the tools and training 

to perform those repairs properly the 

first time. Treat your employees as 

people and not as inventory. And if 

you have staff that is constantly caus-

ing you headaches over comebacks and 

botched repairs, get rid of them; they 

are costing you more than the empty 

bay is going to.

As for attracting the new techni-

cians, the first question I’d pose is this: 

When was the last time you attended 

your local vocational school’s indus-

try advisory council meeting? This is 

your opportunity to influence what is 

being taught, to see the talent pool in 

its infancy and to provide on-the-job 

experience to what might just well be 

future employees. 

When you do get them, treat them 

as knowledgeable apprentices. Mentor 

them, assign them to an understand-

ing lead technician for training and 

supervision. Some of you have already 

learned how to incorporate this in 

your own businesses. Match up a good 

diagnostic tech, for example, with two 

or three techs who are proficient at per-

forming repairs and let the diagnostic 

guy be your in-house mobile guy — he 

troubleshoots and instructs the others 

on what to replace, then verifies the re-

pair before signing off on it. 

Move your management attitudes to 

the 21st century, and your business will 

quickly follow. 

MOST TECHNICIANS ARE hardworking 
men and women who want to be the best 
they can be.

THESE YOUNG MEN AND WOMEN are 
among the best public vocational educa-
tion has to offer. Get involved in your local 
program. Who knows? The next SkillsUSA 
champion could be your next technician.

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

as a technician and educator, covering 
a wide variety of makes and models. His 
primary goal is to bring working techs the 
information they need. 
pmeier@advanstar.com
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LOGICAL DIAGNOSTIC 
PROCESSES
BY ALBIN MOORE // 

Contributing Editor

D
ay in and day out, ve-

hicles come to service 

bays with problems. 

These problems could 

be anything from an 

illuminated Check Engine light, an 

electrical problem or even a vibration 

or noise in the vehicle. How do you get 

these problems to come to you, to tell 

you where that elusive problem is and 

what the real cause is? 

In all my years of working on ma-

chinery, I don’t think I have found any 

one single test that was best for all elec-

trical problems or one single way that 

is best to find an NVH (noise, vibration 

or harshness) problem or even to find 

a mechanical problem. There are times 

when you just need to play it by ear, but 

one thing is for sure: every problem I 

have ever found had a logical explana-

tion. Following the logic of the system 

is by far the quickest and most accurate 

path to the solution of the problem. 

Stop and think for a bit — if we are 

working on an electrical problem, the 

electrical circuit will have some sort of 

logic involved in its design. If the prob-

lem is a hydraulic problem, the hydrau-

lic system will be designed with some 

sort of logic, and the same can be said 

about a mechanical problem. Many 

times the quickest way to find the so-

lution to the problem will be to gain an 

understanding of the logic of the sys-

tem you are working with. 

In this article, I will use two differ-

ent types of problems to demonstrate 

what I mean. The first problem is a 

charging system concern on a 2005 

F250 Ford pickup. The vehicle is pow-

ered with a 6.0 diesel engine, is using 

an automatic transmission and gener-

ates its electrical power with a single 

generator charging system. There are 

225,000 miles on the odometer and the 

vehicle is no cream puff. The other ve-

hicle is a 2002 Mercedes Benz ML 320. 

The ML320 is a nice, clean vehicle with 

137,000 on the odometer. The Mercedes 

has a noise complaint that sounds like 

a wheel bearing noise.

First, the Ford

Th e Ford vehicle has had a problem with 

the battery going dead, so a new genera-

tor was installed as a fi rst attempt to fi x 

the truck. This didn’t take care of the 

issue, so the owner installed two new 

batteries. Th is second attempt also failed 

to fi x the concern, and the vehicle was 

brought to my shop.

 The vehicle owner reported the bat-

tery light would come on at times and 

sometimes the light would be dim, 

other times the light would be bright. 

Many times when I hear stories like 

this, I will make note, but most times, 

I want to deal with the logic of the sys-

tem, how it works and be able to use 

MAKE THE PROBLEM COME TO YOU BY USING A COMMON SENSE 
TROUBLESHOOTING PLAN
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sound diagnostic principles to come 

to the resolution of the problem.  

Before any work is started on a proj-

ect like this, the first step should always 

be to learn how the system works. 

Without this critical piece of informa-

tion, time easily can be wasted and 

good parts easily can be replaced with 

no fix for the problem. 

There are two ways to get this im-

portant information. One way is to use 

your service information and read the 

description of operation on the system 

— in this case, the charging system. 

The other way is to print out a wiring 

diagram and do a little studying. Many 

times a picture (the wiring diagram) 

will be worth a thousand words and will 

be of more value than doing the reading. 

Figure 1 shows the wiring of the 

charging system. From the wiring dia-

gram it is easy to see this generator is not 

computer controlled. This only leaves 

three different places to test: the B+ ter-

minal, terminal I and terminal F. Step 

one was to test the battery voltage with 

the engine running. The voltmeter read 

12.2V, indicating that the generator is not 

charging the battery. If another new gen-

erator were installed, the charging prob-

lem would most likely be fixed, but let’s 

spend a few minutes figuring out why 

this generator is not charging. I want to 

know if the problem is with the genera-

tor or in the vehicle wiring.

To make t he w iring diag ram a 

little easier to understand, in Figure 

2 I added some colors to the different 

wires in the system. This makes it easy 

to see the different voltages that should 

be present. If the system is tested with 

KOEO (key on engine off) the two wires 

colored red should be system voltage 

(B+) and the wire colored blue should 

have a voltage close to 0 volt. By iden-

tifying the voltage with colors, it can 

make the testing process quicker and 

more accurate. This circuit is quite sim-

ple, but if you are working on a more 

complicated circuit, the use of a few 

different colors becomes of great value 

in time savings.

Back to the charging system prob-

lem. When I went to start the vehicle to 

bring it into the shop and was waiting 

for the glow plugs to warm, I did not 

notice the battery light on. That leads 

me to wonder if the bulb burned out in 

the cluster, if the fuse that powers the 

light burned or if there is a problem 

with the generator. How can this prob-

lem be tested quickly without pulling 

the cluster? Do we want to hook up a 

scan tool and command a cluster bulb 

check or can we use the wiring diagram 

to lead us to the problem? 

Don’t make it harder  

than it has to be

Because the battery light does not come 

on when the key is turned on, I wonder if 

the fuse that powers the light is burned. 

The wiring diagram shows the instru-

ment cluster light is powered by fuse 

45, a 10-amp fuse in the power distribu-

tion box located under the left end of the 

dashboard. You can get a test light, pull 

the left hush panel from the dash, find 

the fuse and test it, but there is a quicker 

and more accurate way to accomplish 

this task. 

Take a look in your service informa-

tion power distribution wiring diagram 

for fuse 45 and find out what other 

things are powered by that fuse. In 

Figure 3, I used an OE wiring diagram 

of this circuit. Several things are shown 

2

1 3
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French.
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eLearning modules and other training and support resources 

available at www.FMgaragegurus.com. Learn at your work 

computer over the lunch hour or at home.

Gurus On-Demand – The award-winning mobile app 

(available through the Apple App Store and Google Play) that 

helps you look up parts, access an array of support tools and 

create and send highly professional, consumer-friendly repair 

estimates on your cell phone or tablet computer.

Gurus On-Call – The toll-free Garage Gurus Tech Hotline 
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apply on the job,” said Brent Berman, director of training and 

consumer experience, Federal-Mogul Motorparts. “Our result-
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ensure that every hour and every dollar you invest ultimately 

makes you more proficient on the job and more competitive 

in today’s repair marketplace.”

Learn more by visiting www.FMgaragegurus.com.
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powered by this fuse and of these, the 

4-wheel drive control module is the 

easiest to find and operate. With the key 

on, just turn the 4-wheel drive knob one 

click to the right and see if the 4x4 light 

comes on. If it does, you are finished 

with your fuse testing. 

Another way to find the fuse integ-

rity and to test the whole circuit, fuse, 

bulb and the wiring is to turn the key 

on and then test for voltage at the light 

green/red wire (terminal F) at the gen-

erator. This wire is very easy to access 

since it is right on top of the generator. 

By testing this way, we will know if the 

fuse will flow current, the bulb in the in-

strument cluster is not burned out and 

the wiring is capable of flowing current 

all the way to the generator. All the sys-

tem needs to light that bulb is a ground. 

There is no one correct and best way to 

do this sort of testing. Use a logical test-

ing method and you will be good. 

By applying some logic to the wir-

ing diagram, we know the charge light 

needs a power and ground to work. In 

this case, the voltage regulator housed 

in the generator is supposed to supply 

the ground to the light. My voltme-

ter shows system voltage at the light 

green/red wire. Figure 4 is showing I 

have used insulation piercing probes 

to attach my meter leads to the wires. 

I do this instead of back-probing the 

plug because I do not want to disturb 

the circuit by pushing on the plug. I 

want my test equipment to find the 

problem for me, instead of me doing 

a temporary fix when backprobe pins 

are pushed into the back of the plug. 

Any time an electrical problem 

mysteriously goes away, or seemingly 

fixes itself, I always wonder what I have 

done, and how long it will be before 

the problem rears its ugly head again. 

I want the electrical problem to come 

to me, instead of me chasing the prob-

lem around. 

With a voltmeter hooked to the light 

green/red wire and the key turned on, 

my voltmeter showed system voltage 

and the charge light was not lit. At this 

point, what I know about this circuit is 

more important that what I don’t know. 

Because I have B+ voltage at the I ter-

4
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minal wire (light green/red), I know 

the circuit is intact and working as de-

signed. The only thing missing is the 

ground through the voltage regulator. 

I’m wondering if the wire is broken at 

the generator plug or if the pin fit on the 

plug has been compromised. 

With one stiff push on the generator 

plug, I heard the nice sharp “click” of the 

plug snapping into its place. With the 

KOEO, the volt meter reads 0 volt and the 

battery light is now illuminated When 

the engine was started, the battery light 

went out and the battery voltage showed 

above 14 volts. The problem is fixed. 

On to the Mercedes

The next vehicle problem is a Mercedes-

Benz ML 320, which has a complaint of 

a noise in the rear of the vehicle. The ve-

hicle owner thinks the noise is caused 

by the rear wheel bearings. 

When test-driving the vehicle, the 

vehicle has that distinct humming of 

a noisy wheel bearing — even going 

around corners causes the noise to 

change. With the vehicle on the hoist 

and all wheels turning, I used a stetho-

scope to listen to the wheel bearings, 

and the right rear bearing is the one 

with the most noise. Am I sure this is 

a wheel bearing, or could it be some-

thing else masquerading as a rough 

noisy wheel bearing? There are tools 

that make finding noises and vibra-

tions like this very accurate, but there 

are times when a sharp eye and sharp 

ear will accomplish the same job.

Because every vehicle going through 

my shop gets a vehicle inspection, I 

found a few interesting things. Many 

times when doing an undercar inspec-

tion, I will have the engine idling so I can 

listen for vibrations and exhaust noises. 

This time while doing the inspecting, 

the engine was idling and I moved the 

exhaust pipe a little while checking 

for things like proper exhaust mount-

ing, and I heard a slight rattle, sort of a 

buzzing sound. A closer look found the 

exhaust from the passenger side engine 

bank was rubbing on the front suspen-

sion torsion bar, as seen in Figure 5. Is 

there a possibility the noise that seemed 

to be rear wheel bearings is caused by 

5
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this exhaust pipe and the sound is being transmitted through 

the frame and suspension to the rear wheel bearings? 

Search for a logical answer

As I have mentioned before, every problem has a logical an-

swer, so looking for the logic in this problem will lead to the fix. 

While inspecting the exhaust system I did not see where any 

repair had been done to the exhaust pipe. There were also no 

rusted exhaust pipes, as well as no damage from the vehicle 

being backed into something, which can ram the exhaust pipes 

forward and bend them. Since there is no physical damage to 

the exhaust, why has it been lowered to the point of rattling on 

the torsion bar? 

In front of the exhaust pipe is an engine mount. The right 

side engine mount is the one that gets compressed when the 

engine makes power; the left side engine mount is the one that 

gets torn apart from the engine torque. Inspecting the right side 

engine mount, I found the mount was compressed to the point 

where the steel pieces of the engine mount were hitting each 

other. Figure 6 shows the engine mount with less than 1/8 inch 

between the steel top and bottom parts of the mount. Keep 

in mind that this engine mount is out of the vehicle with no 

weight load on it. Looking at the bottom 

of the engine mount, I saw a shiny spot 

where part of the steel had been bump-

ing on the vehicle frame. The collapsed 

engine mount was the cause of the ex-

haust pipe hitting the front torsion bar. 

By using a logical inspection process, 

the process led me to the collapsed en-

gine mount. 

A new engine mount has about 1/2 

inch between the two parts of the en-

gine mount. With a new engine mount 

installed, the noise was gone and the ex-

haust pipe had about  1/2 inch clearance 

between the pipe and the torsion bar. 

In talking with the vehicle owner, 

both rear wheel bearings had been re-

placed a few months ago trying to get 

rid of this noise. I was glad to find the 

real cause of the seemingly rear wheel bearing noise. This 

made the cost of the repair a lot cheaper than replacing the 

rear wheel bearings, and it actually fixed the real problem. 

There are times when taking your time on both your vehicle 

inspections and your analysis of electrical problems will be 

a great investment in both our time and money. 

6
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99 percent of automotive stains and 
odors and a proprietary soil release/
antistatic agent to repel future soils. 
Grease X is very economical and costs only 40 cents per load. 
WWW.FASTORANGELAUNDRY.COM

UNIVERSAL COOLANT DYE
Tracerline® Rite-Blend™ is a 
concentrated, universal dye 
that makes fi nding engine 
coolant leaks fast and simple. 
The GM-approved formula 
works with both conventional 
and extended-life coolants, 
won’t change the color of the 
host fl uid and fl uoresces brightly using any leak detection lamp. 
It’s available in one-ounce, eight-ounce and larger size bottles.
WWW.TRACERLINE.COM

HIGH CARBON 
BRAKE DISCS
Textar, the world’s lead-
ing 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 perfor-
mance, and the brake discs are available at WORLDPAC.
WWW.WORLDPAC.COM

AUTO REPAIR SHOP 
SOLUTIONS LINE
Mitchell 1 offers an 
industry-leading family of 
products for the automo-
tive and commercial trucking industries. Mitchell 1’s compre-
hensive line of auto repair shop solutions includes complete 
OEM and real-world repair information, diagnostic, estimating 
and shop management software and marketing services to help 
automotive service professionals simplify everyday tasks and 
increase effi ciency, productivity and profi tability.
WWW.MITCHELL1.COM

PREMIUM CODE READERS
The Launch CRP123 and CRP129 
code readers have been upgraded 
to a “Premium” edition. The new 
Premium series boasts a larger 
4-inch color display, increased stor-
age, revised button layout for im-
proved navigation and a direct USB 
connection for ease of updates. 
Competitively priced, the CRP Premium series also includes live 
data for engine, transmission, anti-lock brakes and air bags. 
WWW.LAUNCHTECHUSA.COM

MULTI-SYSTEM TUNE-UP
Gumout® Multi-System Tune-Up performance 
additive is the scientifi cally verifi ed leader in 
removing and preventing gummy deposits from 
building up on fuel system components. Its 
unique chemistry stabilizes gasoline, ethanol 
and diesel fuels, fi ghting the corrosive ele-
ments that can prematurely age an engine. The 
formula includes active cleaning detergents like 
PEA (polyetheramine), a compound proven to 
increase engine performance and fuel economy.
WWW.GUMOUT.COM

AIR COMPRESSORS
BendPak introduces its Elite Series 
air compressors. V-Max Elite models 
have 7.5 or 10 horsepower motors with 
4-cylinder 100 percent cast iron pumps 
on 80-gallon or 120-gallon tanks. The 
smaller TS-5 Elite has 5 hp motor with 
twin cylinder pump. All Elite model pumps 
deliver air in almost total silence, and 
forced-air after-coolers chill the air for 
reduced heat and condensation.
WWW.BENDPAK.COM
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TOOLBOX // PRODUCTS

AUTOMATIC WHEEL BALANCER
Fully loaded with effi ciency enhancing 
features, the new John Bean® B800P Wheel 
Balancing System makes life easier for shops 
looking for speed, performance and produc-
tivity. The B800P Wheel Balancing System 
is fully equipped and includes features that 
are considered add-ons with other balanc-
ers, such as automatic spoke detection and VPI — a patented 
Virtual Plane Imaging technique that ensures the most accurate 
balancing results. 
WWW.JOHNBEAN.COM

PROGRAMMING 
TOOL
The CarDAQ-Plus 2® 
is the most widely used 
and recognized J2534-
1 and J2534-2 device 
in the market. From OEM-released Reprogramming and Diag-
nostics capabilities, in conjunction with Drew Technologies’ world 
renowned, expert Technical Support staff and J2534 Toolbox 
software application, you’ll have what you need to keep vehicles 
in your service bay and increase customer satisfaction.
WWW.DREWTECH.COM

BRAKE PADS
Carquest Wearever® Platinum Pro-
fessional Brake Pads, exclusively at 
Advance Professional and Carquest, 
offer the benefi t of a comprehensive 
premium brake pad program, engineered for professionals. De-
signed for no comebacks, Carquest Wearever Platinum Profes-
sional offers superior formulations for longer pad life, improved 
stopping performance, cleaner wheels and silent braking. For 
more information on triple tested, quality Carquest Wearever 
brake products, contact your local delivery location.
SHOP.ADVANCEAUTOPARTS.COM

OIL FILTERS
PurolatorBOSS™ oil fi lters support 
maximum engine protection for 
synthetic, high mileage and con-
ventional blend motor oils. It is an 
ideal match for full synthetic oils, 
providing up to 15,000 miles of 
engine protection. BOSS employs SmartFUSION™ Technology, 
which features 100 percent full synthetic media supported by 
fully integrated, reinforced polymer mesh—providing 99 percent 
Dirt Removal Power™.  
WWW.MANN-HUMMEL.COM

ENGINE, TRANSMISSION 
MOUNTS
NAPA DriveTech ofers OE-equiv-
alent engine and transmission 
mounts for the aftermarket. Only 
the highest quality materials aand 
components are used during the 
manufacturing process to ensure 
exact form, fi t 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

U-JOINT CATALOG
SKF has introduced a new Universal 
Joints catalog for passenger car, light, 
medium and heavy duty truck applica-
tions (part No. 457285). The SKF U-
joint catalog provides detailed line draw-
ings indicating U-joint locations for rear 
wheel drive passenger cars; 2-wheel 
drive cars, light and medium duty trucks; 
and 4-wheel drive and all-wheel drive 
cars, light and medium duty trucks.
WWW.VSM.SKF.COM

WATERLESS COOLANT
With a boiling point of 375°F, Evans 
Waterless Coolants will perform under 
extreme conditions, well past the failure 
point of water-based coolants. The high 
boiling point ensures that the cool-
ant remains liquid at all times, enabling 
consistently effective cooling. Because it 
contains no water and does not promote 
electrical conductivity between dissimilar 
metals, electrolysis and metal degradation is eliminated. 
WWW.EVANSCOOLANT.COM 

REGISTER FOR AAPEX 2016
AAPEX 2016 is all about keeping 
you and your business ahead of 
the curve. Don’t miss the opportu-
nity to see the latest aftermarket 
replacement parts, products and 
technologies from 2,200 exhibitors. 
Learn innovative ways to grow your business and what’s new with 
telematics, online parts sales and social media marketing. It all 
takes place Nov. 1 through Nov. 3, at the Sands Expo, Las Vegas. 
For online attendee registration, visit the AAPEX website. 
WWW.AAPEXSHOW.COM/ADVERT
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BRAKE KITS
Centric Parts® has announced the 
availability of a range of front and 
rear StopTech® Big Brake Kits to fi t 
a wide variety of Lexus and Toyota 
models. More than 20 new model 
and trim variations have been added 
to the StopTech catalog. StopTech 
Big Brake Kits (BBK) include stiffer calipers, larger rotors, 
higher friction pads, stainless steel lines and application-specifi c 
mounting brackets and hardware. 
WWW.CENTRICPARTS.COM

FUEL PRESSURE REGULATORS
FUELAB 529XX Series Electronic 
Fuel Pressure Regulators work directly 
with FUELAB Prodigy fuel pumps to 
control pump speed, reducing heat 
build-up and vapor lock conditions 
related 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. The 
system is easy to install with no calibration required. 
WWW.FUELAB.COM

MOBILE DIAGNOSTIC TOOL
Wells Vehicle Electronics unveiled 
an innovative automotive diagnostic 
solution that transforms Bluetooth-
enabled smartphones and tab-
lets into an OBDII scan tool. The 
GoTech™ Mobile OBDII Diagnostic 
Tool enables technicians to diagnose 
powertrain trouble codes, clear check engine lights and perform 
a variety of other diagnostic functions. The new tool is compat-
ible with iPhone, iPad and Android devices.
WWW.WELLSVE.COM

SENSOR CLEANER
Penray Inc. has introduced its new 
cleaner for mass air fl ow (MAF) 
sensors, part No. 2520. Often ag-
gressive solvents, like typical carbu-
retor cleaners, can damage delicate 
plastic pieces. Penray 2520 is 
specially formulated to effectively 
clean the sensitive component 
without harming plastics, coatings 
or adhesives. 
WWW.PENRAY.COM
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THE TRAINER

VIDEOS

BY PETE MEIER // Director of Training

Th e battery residing under the hood (or 

back seat or trunk) still is essentially 

the same as it has been for decades. 

The vehicle to which it is attached, 

however, shares very little in common 

with its older predecessors. In the 

name of increasing fuel economy 

(mandated by Federal CAFE standard 

to reach 54.5 mpg by 2025), many of 

the traditionally mechanical systems 

on the car have been recreated to 

operate electronically. 

But that presents a Catch 22 of sorts 

— adding electrical demand requires 

more from the battery and charging 

system which, in turn, robs more from 

the engine (something has to turn the 

alternator) and reduces fuel economy.

The solution has been a variety of 

charging system strategies that tailor 

charging system output to specific 

need. Some strategies are becoming 

so precise that installing a battery that 

is not approved can result in reductions 

in fuel economy and unexplainable Di-

agnostic Trouble Codes (DTCs). Other 

OEMs actually require you to use a 

scan tool to update the Engine Control 

Module (ECM) when you replace the 

battery, even if it is the exact replace-

ment called for. 

The good news is that testing these 

systems still starts with the fundamen-

tal techniques of checking open circuit 

voltage, battery loaded voltage and 

system charging voltage. The interpre-

tation of these results depends on the 

vehicle specifics, but you already know 

I’m going to tell you to read up on those 

system specifics before you start any 

kind of testing.

In this edition of The Trainer, I’ll show 

you how to test the system with a Digital 

Storage Oscilloscope (DSO) and how to 

interpret those test results. I’ll also share 

a few tips on testing circuit integrity and 

checking for parasitic drain. 

More and more, techs are reporting 

they are finding a variety of concerns 

related to a bad or incorrect battery. So 

don’t let this simple component be the 

cause of your diagnostic frustration. 

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

Reprogramming: Come on 

in — the water is fi ne!

MOTORAGE.COM/jul16trainer

BATTERY AND CHARGING SYSTEM TIPS
THE FUNDAMENTALS HAVEN’T CHANGED, BUT THE PROCESSES HAVE

MOTORAGE.COM/aug16trainer



FAST & EASY PARTS ORDERING 
Look up parts and place the order in seconds

REAL TIME PRODUCT AVAILABILITY
Find the parts you need from your store, surrounding stores,  
hub or distribution center

E-PUBLICATIONS
Flyers and exclusive professional publications are just a click away

FIRST CALL ONLINE IS A COMPLETE,  
INTERNET-BASED ELECTRONIC  
CATALOG DESIGNED EXCLUSIVELY  
FOR THE PROFESSIONAL. 

ONLINE PROMOTIONS
Access Parts Payoff and First Call Promo for additional rewards 

BILLING STATEMENTS
View and print past and current billing information

ONLINE ORDERING EARNBACK
Earn 1% back on qualifying electronic purchases 

Receive a  
1% Earnback  
on all electronic orders  

placed through First Call online

FIRSTCALLONLINE.COM

MAKING IT FASTER AND EASIER  
THAN EVER TO ORDER PARTS

FirstCallOnline.com

AVAILABLE EXCLUSIVELY AT

ADV 1056

MAKING IT FASTER AND EASIER  
THAN EVER TO ORDER PARTS
First Call Online is a complete, internet-based electronic catalog 
designed exclusively for the Professional. From setup to follow-up, 
our trained sales force is there to answer any questions you may 
have. Log on to FirstCallOnline.com for a test drive today!
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