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QUICK LANE OPENS 
NOMINATIONS FOR 
SCHOLARSHIP 
Quick Lane Tire & Auto 
Center will support 
“Trading One Uniform for 
Another,” a program that 
awards scholarships to 
U.S. military veterans and 
fi rst responders.
MOTORAGE.COM/UNIFORM

CAWA LOOKS AT 
STARTING STATE 
INSPECTION PROGRAM
CAWA met with the Chief 
of the California Bureau 
of Automotive Repair 
and his team to discuss 
establishging a vehicle 
safety inspection program 
in California.
MOTORAGE.COM/INSPECT

CARDONE APPOINTS 
NEW CEO
Cardone Industries 
announced the 
appointment of Mike Carr 
to the role of CEO. A 
seasoned executive in the 
automotive aftermarket, he 
brings nearly 30 years of 
industry experience.
MOTORAGE.COM/CARR

AACF GOLF OUTING 
SET DURING INDUSTRY 
WEEK
The Automotive 
Aftermarket Charitable 
Foundation will host its 
annual All-Industry Golf 
Outing on Nov. 4 at the 
Spanish Trail Country Club 
in Las Vegas.
MOTORAGE.COM/GOLF

NASTF NAMES WOLFE 
TO DIRECTOR ROLE
The National Automotive 
Service Task Force has 
hired Holly Wolfe, of 
Wolfe Strategies LLC, 
as Managing Director. 
She will will spearhead 
outreach initiatives and 
oversee communications.
MOTORAGE.COM/HOLLY

>> EV CONTINUES ON PAGE 6

ELECTRIC VEHICLES

EV CHARGE STATIONS 
POSSIBLE PORTAL 
FOR CYBERATTACKS 

Electric cars are an 
essential component 

of a lower-carbon future, but a 
new report from researchers at 
the New York University Tandon 
School of Engineering raises 
the specter that plug-in electric 
vehicles — and the charging 
stations that supply them — could 
be prime vectors for cyberattacks 
on the urban power grid.

In simulations using publicly 
available information about 
charging station usage in 
Manhattan and the structure 
of the island’s power grid, 
our research team found that 
a fl eet of just roughly 1,000 
simultaneously charging electric 
vehicles would be adequate 
for mounting an attack whose 
effects could rival the blackout 
that affected the city’s west side 
last month,” said Yuri Dvorkin 
assistant professor in NYU 
Tandon’s Department of Electrical 

HANVEY ADDRESSES NEED FOR 
DATA ACCESS, CONSUMER CHOICE 
MOTOR AGE STAFF // 

Vehicle data and access is a hot 

topic in today’s industry, as ad-

vanced technologies in today’s cars are 

hindering the independent repair sector 

from servicing their customers. 

Motor Age spoke with Bill Hanvey, 

President and CEO of the Auto Care Asso-

ciation, which has been pushing the “Your 

Car. Your Data. Your Choice.” movement 

to get consumers and the industry up to 

speed on the realities of vehicle data ac-

cess and what everyone can do to ensure 

consumer privacy and choice.

Tell us about the initiative.

What we are trying to do is garner 

support, recognition and drive within our 

industry to be able to make the consumer 

and our legislators, whether at the state 

or the federal level, aware of the fact that 

consumer choice is being threatened by 

the fact that the car manufacturers are 

beginning to shut us out of wirelessly 

transmitted data from the vehicle.

Why is consumer choice and ve-

hicle data ownership so important to 

the independent aftermarket?

Seventy percent of the repairs made 

DATA ACCESS

>> HANVEY CONTINUES ON PAGE 6
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INDUSTRY NEWS

in today’s market outside of warranty 

are performed in our industry in the 

independent repair facility. Consum-

ers choose that particular channel. The 

local shop is more convenient; the local 

shop is less expensive than the dealer-

ship. We want to ensure that being able 

to choose your local mechanic is still in 

place not just today, but ad infinitum. If 

the car manufacturers have complete 

monopoly over vehicle data they will 

effectively shut out our entire industry 

from being able to do diagnostics and 

those things that are necessary in order 

to fix the vehicle. 

Can you talk about the impact  of 

data access in today’s market?

As many may know, we passed the 

Right to Repair Act in Massachusetts in 

2012. The Right to Repair Act allowed us 

access to the OBDII port so that you can 

plug in your individual scan tool and find 

out engine codes or diagnostic codes. 

Well, that piece of legislation did not 

support wirelessly transmitted vehicle 

data, which is taking place on today’s ve-

hicles. We have to be able to ensure that 

the same right to access that vehicle data 

through the OBDII port is also preserved 

for that wireless transmission of data.  

Vehicle data has been dubbed the 

next great privacy issue. Can you ex-

plain what this mean?

Several months ago, there was a 

quote by the Ford CEO saying that in the 

future, the sale of vehicle data will sur-

pass new car sales in terms of revenue 

contribution to Ford Motor Company. 

Obviously, the car manufacturers see 

a tremendous opportunity to take that 

data that you are generating, that you 

own, that you control, and turn it into a 

profit center. And our ask is simple. We 

want to be able to have the consumers 

control that data, whether it is diagnosti-

cally or personal data. 

Where do we stand legislatively?

We are approaching it from two 

ways. The first is an amendment to the 

Right to Repair Act to include wirelessly 

transmitted data. We are also pursuing 

a federal path through a coalition that 

we are a part of called the U.S. Vehicle 

Data Access Coalition. And that is an ini-

tiative of many like groups who see the 

threat of vehicle data monopolization by 

the car manufacturers to free choice and 

the free economy. 

How can the industry get involved 

in supporting this initiative?

Our industry employs 4.6 million 

people. We contribute more than $400 

billion to the economy. We have to col-

lectively speak and really amplify that 

voice of 4.6 million people to say that 

this is unacceptable. We are going to 

fight at the state level, at the federal 

level, and in the local trenches to make 

sure everybody is aware of this initia-

tive. Now is the time to get involved, be 

part of the political process and stand 

up and say this is unacceptable and I 

am going to fight for this right to control 

my own data. 

>> HANVEY CONTINUED FROM PAGE 4

and Computer Engineering.
“This simulation is a wake-up call 

to the public and policymakers, and 
an encouragement to take steps to 
protect the data generated between 
electric cars and charging stations 
— most of which could be co-opted 
by a hacker with college-level skills,” 
Dvorkin said.

EV charging stations represent a 
link between plug-in EVs and the power 
grid — a high-wattage access point 
that hackers can potentially exploit 
to manipulate the grid. Each vehicle 
that uses a public charging station 
generates data on its location and 
charging time, along with information on 
the average hourly power draw at each 
station. Information on the power usage 
is critical for someone who wishes 
to manipulate demand at a particular 

charging station. This information is 
easily accessible, as it is transmitted 
wirelessly by third-party apps that cater 
to EV owners.

Information about the structure of 
the power grid is more fragmented and 
diffi cult to access; however, the research 
team demonstrated that a combination 
of public documents and resources 
available through industry standards-
setting organizations and from utilities’ 
public releases may be tapped to 
construct power grid topology and model 
the system components.

Together, these elements allow 
an attacker to use charging stations 
as portals to remotely manipulate EV 
charging and the power grid by causing 
instabilities that could range from barely 
noticeable to signifi cantly disruptive.

In 2015, a sophisticated 
cyberattack crippled a power grid in 

the Ukraine, and this year, a small-scale 
attack in the western United States 
became the fi rst reported successful 
incursion on a domestic power 
grid. The NYU Tandon researchers 
emphasized that while the number of 
electric cars on the road today — about 
one million — is not concentrated in 
one place and is therefore insuffi cient 
to produce the impact reported in their 
simulations, the threat potential will 
unquestionably rise as the electric fl eet 
grows. The Edison Electric Institute 
estimates about 9.6 million charging 
ports will support 18.7 million plug-in 
electric vehicles by 2030 — a disputed 
number, although all forecasters predict 
remarkable increases. 

At present, there is no consensus 
on a cybersecurity protocol to protect 
data generated by electric vehicle 
charging. 

>> EV CONTINUED FROM PAGE 4
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What you should look for in 

a second in command 

Y
ou’ve spent many years 

building your business with 

a great culture and happy 

employees. Now it’s time 

for you to enjoy the fruits of your labor 

and take a much-needed vacation. But 

fi rst, you’ll need to designate a Second 

in Command (SIC). 

An SIC is the person that fits the cri-

teria you deem fit to run your business 

when you’re not there. You would train 

this individual on your standard operat-

ing procedures and expectations until 

you’re confident that they could run 

your shop on their own.  

For some shop owners, this is a diffi-

cult pill to swallow. They take that much-

needed vacation, but they’re constantly 

watching the phone until they finally 

give in and call the shop. Meanwhile, 

their wife and children are irritated and 

feel ignored and less important. These 

shop owners don’t trust that their SIC 

has it covered, because they don’t trust 

that they’ve hired the right person.  

In some cases, the shop owner’s sus-

picions are confirmed. They find out that 

the SIC does not have everything under 

control at the shop. They find out bad 

news: customers are upset, their lead 

tech is ready to quit or their service advi-

sor needs help.   

So, how did this happen? Chances 

are they didn’t hire the right person for 

the SIC position. The reason why many 

shop owners make this mistake is be-

cause they don’t take the time to define 

and set their expectations. Then they 

don’t allow the new hire time to learn 

while the owner is present in the shop to 

mentor them. Let’s listen to ATI Coach 

Bobby Poist explain how he mentors 

shop owners on dealing successfully 

with this extremely important position.  

How to hire the best SIC 

Th e fi rst step in hiring an SIC for your 

shop is to create a job description. 

Th ink about what duties your SIC will 

be responsible for on a daily, weekly and 

monthly basis and write them down.  

Once you have a job description you 

can interview potential candidates. You 

can also use this information to deter-

mine whether promoting from within 

is best. Consider whether any of your 

current employees would fit the job de-

scription and be effective in the role. You 

already know these individuals and have 

seen their track record of successes. 

If none of your current employees 

meet your expectations, look outside 

your shop by placing an ad for someone 

with management experience, among 

other qualities. You can use your job de-

scription to help write the ad as well as 

pre-qualify candidates before interview-

ing them in person. 

Last, create reference check questions 

based on your hiring criteria. A candidate 

with a good professional background 

usually comes with great references and 

no shortage of past employers who will 

discuss their performance. 

What to expect from an SIC 

Th e SIC’s main duty is to free you up to 

do the things you enjoy and allow you 

time to work on growing your business. 

You can’t do this if you’re tied up in run-

ning the day-to-day operations of your 

shop. In order to be the reliable support 

you need, a good SIC must be multi-fac-

eted and possess the following attributes:  

Good communicator. An effective 

SIC listens and communicates with their 

shop owner. They’ll understand what 

you want and regularly keep you up-

dated. They possess good upward and 

downward communication skills, along 

KNOWING WHAT YOU ARE 
LOOKING FOR WILL HELP YOU 
STAY ON TRACK TO FINDING THE 
RIGHT PERSON FOR THE JOB.

// PROFIT MOTIVE

Define and set your expectations to ensure the best fit for your shop
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with the ability to be an active listener 

on the team.  

Empowered decision maker. Em-

powering SICs to make decisions is cru-

cial to their success and your ability to 

have free time. SICs should be problem 

solvers and take the initiative to work 

toward overcoming daily challenges 

without being micromanaged. They can 

be more creative when they think of the 

consequences to their decisions.  

Shared values. As a shop owner, 

you should identify what’s important 

to you and what made you successful. 

Understanding your strategic business 

values is very important and neces-

sary for educating your SIC. This level 

of understanding is crucial to achieving 

desired results.  

A drive to succeed. A good SIC 

will recognize where your shop needs 

to focus to be successful. They’ll take 

the time to work with employees and 

customers to achieve the best results. 

They’ll strive to make your shop look 

good and aim to please internal and ex-

ternal customers. Their goal is to iden-

tify areas of improvement and work 

to make it better. With your guidance, 

they’ll come up with ways to keep the 

company in a healthy growth cycle. 

The power to hire a good SIC is in 

your hands. Placing the right person in 

this role will make your business grow, 

and you’ll regain some of your own pas-

sion. The time and effort you’ve put into 

the business should allow you to reap 

the benefits of all your hard work. The 

time has come to start living the life you 

dreamed about all those years ago when 

you started your business! 

Getting started 

Once you have a good job description, 

the best place to start is with a great 

interview! If you are not sure what to 

ask them, a great place to start is our 

Prospect Interview Questions. You can 

have these proven questions to get you 

started. Why not give yourself the edge 

you need to find the people that you 

deserve. To download your very own 

copy of these questions simply go to 

www.ationlinetraining.com/2019-09 for 

a limited time.  

CHRIS “CHUBBY” 
FREDERICK is the CEO 
and founder of the Automotive 
Training Institute. ATI’s 130 
full-time associates train and 
coach more than 1,500 shop 
owners every week to drive 

profits and dreams home to their families. Our 
full-time coaches have helped our members 
earn over 1 BILLION DOLLARS in a return 
on their coaching investment since ATI was 
founded. This month’s article was written with 
the help of Coach Bobby Poist. 
chubby@autotraining.net
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GET YOUR BUSINESS 
MOTOR HUMMING!

R
unning a small business is anything but easy.  

Between dealing with employees, vendors, 

customers and a million different logistical issues 

every hour of every day, being your own boss can 

sometimes feel like more trouble than its worth. It’s a good 

thing we love what we do!  

One of the most challenging aspects of running a small 

business is being able to forecast the level of profit you’ll be 

able to attain and how long you’ll be able to sustain it. Count-

less external factors — the local and national economy, 

weather, new competition — all affect your bottom 

line, meaning that making accurate financial pre-

dictions is difficult to say the least.  

Setting goals based on qualitative 

progress can often be more produc-

tive than using quantitative cri-

teria. Just like a successful 

athlete or team — if you 

stick to the process 

and do things the 

right way, the 

results will 

c o m e 

more often than not.  

You should have two sets of goals when establishing your 

business’ plan of attack: short term and long term.  Your short-

term goals should be geared towards build-

ing and streamlining your operation into 

a lean, mean fighting machine and then 

you can think about the long-term 

plan and how you can grow your 

business at a realistic rate.  

Establish favora-

ble margins... 

Fi r s t  t h i n g s 

f i r s t , 

DAVID ROGERS // Contributing Editor

From pricing to marketing, lead your shop to growth

PHOTO: VECTORAART / GETTYIMAGES.COM
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you need to have a strong grasp of what 

your costs are — equipment, labor, rent, 

etc. — before you can determine what 

you’ll be charging for both parts and 

labor. Once you know what you are 

spending, you will have a better idea of 

what you will need to charge customers 

in order to turn a profi t.  

At our shop, we have a sliding scale 

on markups, with low-cost items having 

the highest margin and vice versa. We 

aim to achieve a gross profit of more 

than 50 percent on parts by marking 

items up between 1.8 and 2.3 times 

what we pay for them.  

It took us a while to determine 

where to set which price points and 

what to include in which category — 

your pricing matrix constantly adapts 

and evolves to various circumstances, 

and it should definitely be changed if 

and when you notice it is not produc-

ing the results you need. Flexibility is 

important in business and the longer 

you stick with a plan that isn’t working, 

the worse your headaches will get! 

...And protect them!

Once you’ve got an idea of what your 

margins will look like, you must protect 

them at all costs. If you off er coupons 

or discounts to try and attract new cus-

tomers, make sure you’re still making 

money on every transaction.  

Over-discounting can lead to Red 

Herring measurables, which can be ex-

tremely detrimental to your business’ 

progress, as you can become distracted 

by numbers that aren’t actually add-

ing to your bottom line. For example, 

just because your shop is busy doesn’t 

mean you’re doing well. If you attract 

the wrong kind of customers — custom-

ers like coupon chasers who aren’t li-

able to return to your shop after they’ve 

gotten whatever discounted service 

they’ve come for — you most likely 

aren’t turning a profit.   

Having a high car count isn’t nec-

essarily a good thing. This may sound 

crazy, but it’s true, believe me. You 

need to be attracting the right kind of 

customer in order to be consistently 

profitable.  

At one point in Keller Bros. history, 

we consistently had lines around the 

block and were as busy as could be. 

The problem? We weren’t making any 

money because (a) our pricing matrix 

wasn’t right and (b) we were attracting 

the wrong type of customer. The ticket 

on our average job was simply too low, 

and we were losing money despite all 

our bays being full.  

Sometimes less is more. If you are 

attracting the right type of customer and 

have the correct pricing matrix, having 

less activity in your bays at a greater ROI 

is definitely more profitable. 

Grow your brand

I’ve said this to more shop owners than 

you can imagine over the years and I’ll 

say it here one more time: re-investing 

your profits back into marketing is 

something you must do!  

The Better Business Bureau recom-

mends investing anywhere from 5 per-

cent to 10 percent of your net profits 

into marketing to ensure you are able to 

both maintain your current client base 

and stay in the new customer game.  

On top of this, you need to stress to 

your staff that marketing your shop is 

everyone’s responsibility!  

We preach to our techs and service 

writers that the flow of production 

begins as soon as a customer walks 

through our front doors.  

Establishing a sense of trust and fa-

miliarity with your customers is imper-

ative to maintaining a strong retention 

rate. When you have regular, repeat 

business from a high-quality roster of 

car owners, you’ll be able to get a better 

handle on what your average weekly/

monthly/yearly revenue streams will 

look like and from there you can work 

towards incrementally increasing your 

car count and profit lines. 

Lead the charge and stay 

the course!  

Setting personal goals is also some-

thing every shop owner and manager 

should focus on. Self-evaluation is 

tough to do when you’re in the eye of 

the hurricane that is small business 

ownership, but being able to construc-

tively critique your leadership style and 

its eff ectiveness is as important to your 

success as anything. 

Part of being a good leader is keep-

ing your eyes on the big picture and 

not getting too caught up in the trap 

of defining success purely based on 

monetary factors. Refraining from ob-

sessing over every penny coming in 

and going out of your shop is tough — 

believe me, I know. This is something 

I’ve struggled with my entire career 

,and I’ve learned that taking a step 

back and getting some perspective on 

things is the only way to maintain your 

mental health as well as the health of 

your business.  

Running a small business is tough. 

You need to have a solid work ethic, 

strong business instincts and an iron 

will in order to make a go of it. A lot 

of days and the number of obstacles 

you face over the course of a week can 

sometimes seem to go on forever. But 

at the end of the day, it’s all worth it 

when you realize you’re making a liv-

ing doing what you love! 

DAVID ROGERS is chief 
operating officer of Keller 
Bros. Inc., president of Auto 
Profit Masters and president 
of Shop 4D, the industry’s 
first Artificial Intelligence 

(AI) -enabled, self-learning system for 
proactively managing repairs, customers, 
marketing, profits and employees. Reach 
David via email at contact@shop4d.com, 
toll-free at 1-866-826-7911, or online at 
https://shop4d.com/.
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Are we properly measuring 

our knowledge?

T
he aftermarket spends a tre-

mendous amount of money 

each year on training courses, 

seminars and information 

programs.  Th e purpose is to increase 

the employees’ and management’s 

knowledge required to maintain today’s 

vehicles in a safe and reliable condi-

tion, understand new products and en-

hancements and continue with ongoing 

business management and employee 

development. 

These training opportunities build 

employee and management knowledge, 

which in turn makes everyone more 

productive. Effectively executed pro-

ductivity leads to enhanced company 

profitability, and higher wages for all. 

This ongoing knowledge development 

is very necessary as it is designed to se-

cure the company’s future. 

The industry also spends a great 

deal of money on physical shop/com-

pany equipment required to execute 

its day-to-day business professionally. 

Up-to-date equipment increases shop 

productivity and profitability as well. 

The problem with both examples is 

that under today’s business accounting 

rules, they are treated very differently. 

Consider the following: 

Training courses, seminars and in-

formation programs are treated as an 

immediate expense for “accounting 

purposes,” which means they are written 

off completely in the year that they are 

incurred. For example, if a shop spent 

$5,000 on training in one year, these 

monies are an immediate expense. This 

means the shop’s net profits are imme-

diately reduced. 

Physical equipment that is acquired 

for the shop, on the other hand, are con-

sidered a “capital investment” and written 

down over time. Basic current equipment 

purchases are written down at 20 percent 

each year (for example only) on a declin-

ing basis. For example, if the shop spent 

$50,000 on equipment, the first year ex-

pense would be $10,000 ($50,000 X 20%); 

the second year the expense would be 

$8,000, ($40,000 X 20%); and the third-

year expense would be $6,400 ($32,000 

X 20%), etc. This depreciation method 

does not reduce the net profit by the total 

amount of monies spent in that given 

year on equipment. 

Both “expenditures,” when executed 

properly, increase productivity and 

profitability. Both expenditures real-

ize a business return over time as an 

investment. Due to the way they are 

handled for accounting purposes, they 

can mislead management. For ex-

ample, imagine spending $35,000 be-

tween equipment purchases ($30,000) 

and training ($5,000) in one year. The 

$35,000 cash is gone, yet on the expense 

statement management will see $5,000 

as an expense to training and $6,000 as 

an expense to equipment depreciation. 

Management can very easily fall into 

the trap that if the training expense is 

cut back, the bottom line and cash flow 

would improve.

That type of thinking in our indus-

try will lead to disaster, BUT when 

things are tight, expenses are the first 

to be examined. Very rarely do you 

hear management desire to cut back 

on “equipment purchases” because 1.) 

management understands equipment 

in a more defined manner and its con-

tribution to the back shop; and 2.) it is 

a physical, touchable item. However, 

the entire cash spent on equipment is 

not shown as a current year expense to 

bring the awareness of how much real 

cash was truly spent. It is shown on the 

Balance Sheet as a capital item. 

Both expenditures are an absolute 

necessity for survival and success within 

our industry. The problem is that train-

ing is rarely seen as an investment, it 

is continuously talked about as an ex-

pense. To compound the problem with 

this type of thinking is that this invest-

ment is considered by management 

as intangible and perceived difficult to 

measure in immediate terms.   

An investment in a piece of equip-

ment may see a true dollar increase to 

the business in day one of entering the 

business, whereas a knowledge invest-

ment may only see a true return mid-way 

through year one. Yet, staff and manage-

ment knowledge today are truly “assets” 

to the business. As with equipment, with-

out it, the shop cannot survive.  

Consider that even with the most 

progressive, professional looking facil-

ity, in the best location in town, and con-

taining the best equipment ever, without 

the right knowledge base inside this fa-

BOTH EXPENDITURES — 
TRAINING AND EQUIPMENT — 
ARE AN ABSOLUTE NECESSITY 
FOR SURVIVAL AND SUCCESS 
WITHIN OUR INDUSTRY.

// FINANCIAL FIGURES

We account differently for training and equipment, but shouldn’t
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cility, the business cannot succeed in 

today’s business climate.  

It is important to understand that the 

shop’s knowledge base is a human capi-

tal asset to the business. Proper invest-

ment in this asset realizes a tremendous 

return but calculating how much you 

are investing each year can be tricky. 

Consider this simple exercise to get the 

process rolling:

1. Add all actual monies spent on 

various staff technical and management 

business courses and seminars over the 

past year. 

2. Calculate the total number of hours 

in classes to attend such functions in No. 1. 

3. Calculate all the hours spent doing 

in-house training and internal staff training.  

4. Add all the hours spent in No. 2 to 

the total hours in No. 3, and then mul-

tiply the total by the shop’s diagnostic 

door rate.  

5. Take the answer in No. 4 and multiply 

it by your shop’s efficiency rate (efficiency 

objective minimum of 75 percent). 

6. Add together the amount in No. 1 

and the final amount in No. 5. 

7. Take the total amount in No. 6 and 

now artificially add that to the bottom 

line of the businesses net profit/loss 

and also add it to the Balance Sheet of 

the business under a new heading titled 

“knowledge capital investment account.” 

This is what you can consider was re- in-

vested last year in the business in which 

the business does expect to see a return. 

This is a knowledge investment and 

every year it should increase and real-

ize a return. If the business did not see a 

proper return (35 percent for shops and 

20 percent for national companies is rea-

sonable), then management must revisit 

what type of knowledge investment is re-

quired to get the desired results. 

This exercise makes a statement 

that in the automotive aftermarket, the 

business is constantly working with its 

knowledge assets and when an asset of 

this type leaves the business, is lost, or is 

not properly maintained, the bottom line 

of the business is dramatically affected. 

In successful businesses in our 

industry, knowledge investment is 

clearly understood. Are you measuring 

and managing this important account 

properly?  

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

resources for the automotive aftermarket. 
Bob has more than 36 years of business 
management experience and is one of 150 
worldwide AMi-approved instructors.
greenwood@aaec.ca
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© 2019 Sirius XM Radio Inc. SiriusXM, Automatic, Pandora and all related logos are trademarks  of Sirius XM Radio Inc. and its respective 
subsidiaries.  All rights reserved.
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NO SHORTAGE OF 
SOLUTIONS

D
o a quick internet search for 

“auto technician shortage” 

and you’ll come up with 

more than 2 million results, 

many of which are people merely talking 

about the existence of a shortage. Unfor-

tunately, the solutions are absent from 

most of these mentions. Some of the 

headlines use phrases such as “chronic 

shortage,” “high demand,” “scrambling for 

technicians,” “shortage crisis” and “short-

age may mean more expensive repairs.” 

Is that last headline enough to make the 

average person notice? 

The largest unsolved problem 

faced by the automotive industry is 

the growing technician shortage. It’s 

not a new problem. It has been a long, 

slow-moving situation that was pre-

dicted for decades. But as with many 

predictions, many hoped it wouldn’t 

happen. Turning a blind eye is some-

thing people do when they don’t want 

to face a problem.  

But now’s the time. Only over the 

past couple of years has the indus-

try recognized that this shortage has 

reached crisis levels. The shortage is 

now firmly established and is an issue 

automotive businesses must accept and 

address. As an industry, those in auto-

motive must recognize that the worker 

shortage both has no easy answer and 

is not going away. 

How bad is it?

Th e technician shortage is discussed at 

every auto service, collision repair and 

heavy-duty/diesel event. It is covered 

regularly in not just trade press publi-

cations; it makes national news in con-

ventional consumer journalism. Why? 

Because everyone has a vested inter-

est: most people have a car, and they all 

need those vehicles repaired. 

Obviously, this topic is mentioned 

whenever conversations are had with 

or about automotive-related career tech 

education (CTE) programs. But the truth 

is that all skilled trades are suffering from 

a shortage. In its June 2019 job openings 

and labor turnover summary, the Bureau 

of Labor Statistics reports that there were 

nearly 7.4 million job openings in April. 

According to the Association for Career 

& Technical Education, more than 80 

percent of manufacturers report a talent 

shortage, nearly half of talent recruiters at 

Fortune 1000 companies report trouble 

finding qualified candidates with a two-

year STEM degree, and between now 

and 2024, 48 percent of all job open-

ings will require education beyond high 

school but less than a four-year degree. 

According to the TechForce Founda-

tion’s “Technician Supply and Demand 

Report Update for Fall 2018,” in 2017, 

the demand for new technicians was 

nearly 138,000. The number of 2017 

post-secondary graduates numbered 

nearly 56,000. This leaves a shortage 

BRYCE HOLT // Contributing Editor

The automotive technician shortage is real, but our industry 
can take some steps today to contribute to a solution

PHOTO: YURI / GETTYIMAGES.COM
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of more than 82,000 for the automotive 

service, collision repair and heavy-duty/

diesel industry segments. 

These numbers assume that 100 

percent of post-secondary graduates 

in all three segments enter the auto-

motive trades upon graduation. In fact, 

some of those graduates will not enter 

the industry at all. This shortage must 

be offset by high school CTE graduates 

directly entering the industry (skip-

ping post-secondary school), as well 

as other technician candidate sources, 

such as returning military or unskilled, 

untrained individuals to enter the trans-

portation trades. 

Why is it such a struggle? 

Specific to the automotive industry, 

what are the struggles? 

• Baby boomers (those people born 

between 1946 and 1964) are retiring and 

taking decades of skills and experience 

working in shops with them. There are 

about 76 million boomers in the United 

States, representing nearly 30 percent of 

the population. 

• Educational programs are strug-

gling to stay ahead of vehicle technology, 

especially in a two-year high school. But 

even post-secondary career technical 

education (CTE) programs often lag 

behind technologically. This is particu-

larly true given the significant budget re-

ductions that CTE programs have faced. 

Also, CTE programs have for years been 

struggling to find qualified instructors. 

• More and more high school stu-

dents are pressured to pursue 4-year 

college degrees instead of career readi-

ness or trade skills programs, despite 

research that says students who take 

advanced CTE courses in high school 

see higher earnings. 

What can be done about it? 

In its research, the ASE Education Foun-

dation found that 42 percent of the auto-

motive CTE graduates (both high school 

and post-secondary), leave the transpor-

tation industry altogether within the fi rst 

two years of employment.  

What are some of the reasons, and 

where can the industry start to make 

improvements?

• Low starting pay. How are you 

paying your techs? It’s common for 

techs to be paid in one of three ways: 

hourly, salary or flat rate. Because flat 

rate pays technicians by the specific 

job they perform, it benefits those em-

ployees who work quickly. Putting an 

entry-level technician on flat rate often 

results in them earning less than a living 

wage. Consider an hourly rate or salary 

for those technicians just starting out. In 

most states, entry-level auto service and 

collision techs make $10-12 per hour, 

while the diesel and trucking industry 

pays $18-22 per hour for entry level. 

You’re not just competing against the 

shop down the street. You’re competing 

against every segment that wants to hire 

that technician candidate.  

• Benefits. Paying more may seem 

like a no-brainer, but it’s not always 

about the starting salary. Benefits are a 

major draw, so strongly consider health 

and dental benefits, 401K plans, estab-

lished advancement opportunities and 

a career path.  

• The high cost of tools. Consider 

a tool program where the employer pro-

vides tools for all starting employees to 

use at the shop with tool ownership re-

tained by the company. Or, the shop can 

purchase a new tool set for employees 

when they start, and employees vest to-

ward ownership in the toolbox as they 

reach goals and benchmarks. Expecting 

a new employee to spend thousands of 

dollars on tools from the start of their ca-

reer just isn’t feasible for most people, 

especially at entry-level pay rates. 

• Lack of sufficient training/men-

toring. One method that can dramati-

cally improve retention is to better equip 

shops and dealerships with mentoring . 

According to the Spherion Emerging 

Workforce Study, those who receive 

mentoring at their place of employment 

are 77 percent more likely to stay with 

their employer. By improving mentoring 

practices, the probability of improved re-

tention increases, with a goal of reducing 

the 42 percent attrition rate.  

• Bullying in the workplace. Ha-

rassing and bullying behavior that may 

have once seemed acceptable and over-

looked should have no place in today’s 

shop. Take a hard look at your work 

areas and strengthen your HR policies 

if necessary. Remember, leaders in your 

shop set the example. 

• Non-automotive sectors are 

recruiting graduates from automo-

tive-related career tech programs. 

Graduates from your local auto service 

and collision CTE programs are great 

candidates for other industries, such as 

aviation, oil and gas, and wind energy. 

How can the automotive industry as a 

whole make the industry more attractive 

so that we aren’t losing people to other 

industries? It’s an important question 

and one that may not have an easy an-

swer. Take some time to research what 

these industries are paying for employ-

ees with similar skill sets.

Start today 

There isn’t one solution to the tech-

nician shortage, and conversations 

about the reality of the situation are 

a great starting point. But this prob-

lem isn’t going away, and just talking 

about it isn’t going to change any-

thing. It is going to take a commitment 

from everyone to strengthen and grow 

the industry. 

BRYCE HOLT is COO of S/P2. Each 
year, S/P2 provides online training to 
more than 175,000 workers and students 
nationwide on industry-specific safety and 
pollution prevention, ethics, soft skills, and 
human resources topics, as well as an 
online workplace mentoring program for the 
automotive industry. info@sp2.org
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What’s next for autonomous

vehicle policy?

T
he failure of the 115th Congress to 

address new vehicle technology poli-

cy has created quite the dilemma for 

the automotive sector.

Although autonomous vehicle legislation 

(AV), the Self-Drive Act, passed the U.S. House 

of Representatives by a voice vote, the U.S. Sen-

ate’s AV legislation, the AV START Act, stalled 

after Senate Commerce Committee passage. 

With the failure of the Congress to address AV 

research and implementation policies, this 

leaves the U.S. Department of Transportation 

(DOT) or state governments to move forward 

with policies. The DOT has not, but it is a dif-

ferent story for states.

The Obama Administration opted for policy 

guidelines versus regulation in September 2016 

publishing “Federal Automated Vehicles Policy, 

Accelerating the Next Revolution in Roadway 

Safety.” These best practices and model state 

policy guidelines provided no regulatory teeth 

to AV implementation. The current administra-

tion has issued two additional broad policies, 

“Automated Driving Systems: A Vision for Safety 

2.0” and “Preparing for the Future of Transporta-

tion: Automated Vehicle 3.0.” Despite these additional guidelines, 

the lack of federal legislative and regulatory implementation has 

created a breeding ground for inconsistent new vehicle tech-

nology policies. This comes in the form of a patchwork of state 

laws, and also multiple areas of direction for federal legislation. 

States have not waited on the enactment of federal law and have 

moved forward with their own AV legislation. A 50-state footprint 

of laws is not the best approach for AV regulation and could ac-

tually inhibit innovation.

According to the National Conference of State Legislatures 

earlier this year:

• Twenty-nine states have enacted legislation related to 

autonomous vehicles.

• Governors in 11 other states have issued executive orders 

related to autonomous vehicles.

At the federal level, there has been some discussion of 

reviving last year’s AV legislation. Former U.S. 

Senate Commerce Committee Chairman John 

Thune (R-SD) noted that AV legislation for the 

116th Congress still has problems related to how 

much power states should have. These were 

issues in the Senate last year. With the House 

now controlled by Democrats, preemption will 

become an even greater issue in the AV debate.

How does this impact data access for in-

dependent repairers? The AV START Act 

contained provisions for a stakeholder data 

access and cybersecurity committee at the 

National Highway Traffic Safety Administra-

tion. The Federal Trade Commission was also 

approved by the Commerce Committee to be 

part of this stakeholder process. Since this bill 

was not considered on the Senate floor, many 

of these critical issues have rolled to the 116th 

Congress. Various bills have been introduced 

at the federal level, which directly or indirectly 

impact automotive repair shops. At the state 

level, California has passed significant privacy 

legislation, and the Massachusetts legislature 

will soon consider amending their Right to 

Repair law.

Highlighting the lack of action at the federal level, the U.S. 

DOT recently terminated the Advisory Committee on Auto-

mation in Transportation, a federal advisory committee es-

tablished during the Obama Administration.

The next 18 months will be important for determining a 

path forward on new vehicle technology policy and, important 

for independent repairers, data access policy. The Automo-

tive Service Association (ASA) and the Alliance of Automo-

bile Manufacturers are hosting a Technology and Telematics 

Forum in Troy, Michigan on Sept. 12, 2019 to discuss many 

of these issues critical to independent repair shops. Get more 

information at www.asashop.org. 

Telematics & Technology Forum to address new technology policy issues

JOIN AT

ASAshop.org

THE AUTOMOTIVE 
SERVICE ASSOCIATION 
IS THE LEADING 
TRADE ASSOCIATION 
FOR INDEPENDENT 
AUTOMOTIVE SERVICE 
PROFESSIONALS. 

ROBERT REDDING is the Automotive Service Association’s 
Washington, D.C. representative. He has served as a member 
of several federal and state advisory committees involved in the 
automotive industry.  rlredding@reddingfirm.com
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When a shop owner is as strongly linked with their 

company as much as Francisco “Frank” Carrillo was 

with his, it makes it that much harder when he passes. On No-

vember 19, 2015, Alignments 2000 lost its founder to cancer. 

And while the community of South Houston, Texas, mourned, 

his family and staff  had some hard decisions to make.   

“My dad had been the main guy,” explains Dulce Carrillo, 

his youngest daughter. “He was the mechanic, the one who 

ran the whole shop. One time he was short staffed, so he’d 

be fixing three cars at the same time, yet would still go and 

talk to customers, treating them with the same respect that 

he was raised on.” 

Robert Farmer, the shop’s longtime senior service writer, 

notes that “Frank never put a technician on anything that he 

wasn’t perfectly willing to do himself. If it came to scrubbing 

the floor, he’d get out there and do it.”  

Dulce affirms that “at no time did he say, ‘I give up,’ and 

throw in the towel. So, we said, do we want to keep this a family 

business, or do we want to go ahead and sell it?” 

An expert on alignment, Frank Carrillo had established the 

business 15 years earlier. “We were a shop created out of the 

American Dream,” Dulce declares. “He came over here from 

Mexico looking for a better future. He wanted to establish a 

business that would help the community as well as provide 

for his family.” 

Since its opening in 2000, Carrillo had doubled the num-

ber of bays from three to six. Armed with Hunter alignment 

equipment, he also added HawkEye Elite precision cameras 

for greater speed and accuracy. And he expanded the shop’s 

services with diagnostics via Snap-On. 

“One of the mottos on our sign is ‘Your neighborhood un-

dercar and truck specialist’,” reports Farmer. “(Carrillo) wanted 

us to be a company you could bring your vehicle to so we could 

take care of nearly anything that could go wrong on it.” 

One thing they lacked, though, was a complete estate plan. 

Carrillo’s reputation had significant weight in the decision to 

stay open, but some aspects of the business, like his ability to 

align tractor trailers and his certification as a state inspector, 

were lost with his passing. Ultimately the company’s fate fell 

to Carrillo’s widow, Ernestina. 

“Come hell or high water, she wanted to keep the shop,” 

reports Farmer. “She wants to keep her husband’s legacy 

alive as long as she can.” Ernestina would take over running 

the company, assisted at first by Dulce, later by Farmer, with 

Christopher Small as the senior technician. Carrillo’s shoes 

were mighty big, but he had instilled a solid work ethic in his 

family and crew.  

“Chris (Small) was trained by Frank, so he’s got that same 

willpower,” says Farmer. “You make a mess, you clean it up. 

Keeping a legacy alive
Shop owner’s widow is determined to keep the business her husband built

ROBERT BRAVENDER // Contributing Editor

PHOTOS: ALIGNMENTS 2000, INC.

4
No. of employees

1
No. of technicians

6
No. of bays

100+
No. of customer vehicles per week

Ernestina 
Carrillo
Owner

1
No. of shops

19
Years in business

ALIGNMENTS 2000, INC.
South Houston, Texas // alignments2000@gmail.com
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You don’t sit there for a month and let 

it pile up” — especially when it came to 

alignments. 

“Frank taught every mechanic who 

came through the door to do align-

ments,” Farmer points out. “Nine out of 

10 [technicians usually think] alignment 

is just setting tone. No — the angles of 

the tires are of key importance, which 

has to be addressed in order to do a 

proper alignment. Most vehicles nowa-

days require a special aftermarket kit 

to straighten that up, so we know when 

one hasn’t been properly realigned.” 

And from testing alone, Small can 

determine what usually wears out tires 

prematurely. “But just like Frank, he’ll 

take a customer out to the shop to show 

them,” Farmer proudly reports. “Don’t 

just take my word for it, I want you to 

physically see what the problem is. That’s 

what I like about what Frank instilled in 

the mechanics; you want to educate the 

customer, not just preach to them.”  

Farmer estimates that alignment 

work constitutes about 50 percent to  

75 percent of the business. They have 

fleet accounts handling suspension 

maintenance for the city of South Hous-

ton, U.S. Postal Service mail trucks, sev-

eral plumbing companies and other 

shops, as well as nearly “every single 

used car lot in South Houston.” 

But with Carrillo gone, Farmer ad-

mits “I have to think about what else we 

can do, because we lost a great deal. He 

was a fount of information; there was 

so much knowledge stored inside of his 

head because of all the hands-on work 

he did for decades. His training has been 

passed down, but still you don’t have 

that teacher to call upon.” 

To that end, Farmer has turned to 

resources like the internet — something 

Carrillo was admittedly old-school about. 

One is Alignable.com, ironically a small 

business network with no direct connec-

tion to auto repair. For 

Farmer it functions like 

a 20 group.  

“We share informa-

tion, give input. People 

from all over the coun-

try can ask questions, 

like how to design a 

website, etc., and you’ll 

get 20-30 people chim-

ing in. It’s a forum for 

all industries to com-

municate things that 

can help us succeed, 

or maybe stay away 

from. It’s really great.”    

Nonetheless, the 

n e w  m a n a g e m e n t 

team was really put to 

the test when Hurricane Harvey hit the 

area in 2017.   

“We only got six inches, while 90 per-

cent of south Houston was under a cou-

ple feet of water,” Farmer recalls. “But we 

were one of the only shops on this side of 

Houston that had a pit, and all of the big rig 

equipment was down there. Unfortunately, 

we didn’t have flood insurance, because in 

the 17 years we’ve been here we’ve never 

had water get anywhere near the inside of 

the building. So replacing a $20,000 piece 

of equipment was something we just 

couldn’t see spending the money on.” 

And while the Hunter alignment 

racks were high and dry and all the tools 

were safe, filing cabinets with years of 

paperwork were damaged. “We had to 

go through everything and sort it out,” 

Farmer recalls. “We laid it all out on the 

ground and dried it out as much as we 

could. Basically, we all pulled together 

like a family.  

“You pull it together to make it suc-

cessful,” emphasizes Farmer. “That way 

you keep the doors 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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A 
s this industry faces the 

largest challenges in its 

history with respect to the 

advancements in vehicle 

technology, our industry is being left 

behind as an attractive option for young 

people. We must realize that while we 

provide services for consumers on 

their vehicles that are some of the most 

complex technology machines on the 

planet, as an industry we lack innova-

tion in making our careers one of the 

most preferred places to work. At the 

core of what we do lies a crumbling cor-

nerstone that we must replace if we are 

to survive: new talent. 

Here we outline three industry 

groups with currently critical stances:  

young people looking for a career, the 

talent already in our industry but al-

ways seeking something better, and the 

skilled workforce leaving our industry 

for others.  

Let’s start with the first group: youth 

who are looking for a career. There are 

many in vocational schools giving our 

industry a try while their friends enter 

other segments of vocational trades 

because it is a pathway to a good job 

that requires less upfront money than 

a college degree. But, many of these 

students in an automotive program are 

beginning to look at other industries for 

several reasons. First, other industries, 

such as engineering, wind industry, etc., 

are more attractive because the cost of 

entry is low, and the benefits are on par 

with other industries. Entry-level profes-

sionals don’t have to buy their own tools, 

and they receive a benefits package that 

includes health care, retirement, life in-

surance, vacations, bonuses and — get 

this — a career path that illustrates to 

them the opportunity for growth and 

advancement. The second reason is 

that other industries are actively talking 

to young people; these industries act like 

they want them. In the meantime, the 

majority of our industry waits for gradu-

ates to show up and ask if we have an 

opening. Think about how you can offer 

a comparable compensation and benefit 

package that rewards talent for working 

in a production environment that pro-

vides the tools needed to be successful, 

and engages them in a career path that 

is planned and encouraged.

The second group consists of the 

journeyman techs. What makes them 

move every year or two? These journey-

men come in two types: skilled but with-

out direction, and unskilled with inflated 

confidence and value. The former is 

worthy of investment and being  put on 

a career path and training program. The 

latter evolved out of the typical flat-rate 

model and lack of process in handling 

technology problems. Over the years, 

lack of skill could be hidden by speed of 

the wrench. This inflated the confidence 

of many techs who became known as 

the Master Tech in their shop, but who 

have not been given the foundational 

skills needed to solve problems on the 

technologies that are the norm in today’s 

bay. This tech is salvageable in the same 

way as the former, but it requires humil-

ity on their part. Both of these journey-

men need process and support to thrive 

and gain satisfaction in their career. 

The final group are those that are 

leaving our industry. If you follow any 

of the blogs and forums common in our 

world, you’ve read post after post about 

a shop’s best tech leaving the industry 

for something they find more attractive. 

With our industry facing many profes-

sionals departing after spending years 

crafting their skills one has to wander: 

what made the tech take this route? Is 

it because they don’t see a future in our 

industry? Or has a different industry 

always been their dream or goal? Ul-

timately, if they are the type of person 

I wanted when I hired them, and they 

aren’t satisfied with what they have with 

my company, then I need to find a way 

to challenge them in a way that allows 

them to stay.  

Talent doesn’t grow on trees. Attitude 

doesn’t either. It is far more profitable to 

invest in and keep talent by stretching 

your business model to leverage that tal-

ent than it is to let them ride off into the 

sunset and hope an able replacement is 

picking up the phone to call. 

WE MUST BRING IN NEW TALENT IF THE AFTERMARKET IS GOING TO SURVIVE

Three talent groups are the key 

to the industry’s longevity

CHRIS CHESNEY is the 
Senior Director of Customer 
Training for Carquest 
Technical Institute (CTI) and 
Advance Professional.  
chris.chesney@carquest.com
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VEHILCE: 2015 Jeep Grand Cherokee, 
4WD, 3.0L Turbo Diesel, Automatic 
Transmission

MILEAGE: 32,158 

PROBLEM: The vehicle came to the shop 
with the MIL on. The engine seemed to 
run normally. 

DETAILS: The bulletin stated to connect a 
scan tool and pull codes from all modules. 
If any of the following DTCs are present, 
check for signs of DFE contamination: 
P20EE, P2BA9, P20E8 or P20E9.

The technician connected a scan tool 
and pulled DTC P20EE. He inspected 
the Diesel Emission Fluid (DEF) fl uid 
and it looked good, but he replaced the 
fl uid anyway, using new DEF fl uid in 
from a sealed bottle. There was still no 
difference.

An ALLDATA Tech-Assist consultant 

suggested that the technician check the 
DEF injector for signs of contamination 
based on a factory TSB he found 
in ALLDATA (TSB #25-003-15). It 
appears that the DEF system on Grand 
Cherokees with a 3.0L Turbo Diesel 
engine, built on July 10, 2015 to July 
11, 2015 and vehicles built on August 
24, 2015 to August 25, 2015, may have 
been contaminated during manufacturing.  

NOTE: Based on the vehicle’s VIN, 
additional replacement parts are 
suggested. Please review the full TSB in 
ALLDATA Repair. 

CONFIRMED REPAIR: The technician 
checked the DEF injector, and it was full 
of limestone deposits. He was able to 
clean the injector and reinstall it. After 
clearing the DTC and test driving the 
vehicle, the MIL remained off and did 
not return. 

Learn more at ALLDATA.com.

GRAND CHEROKEE — DTC P20EE, SCR NOX CATALYST 
EFFICIENCY BELOW THRESHOLD BANK 1

SEPTEMBER 5-7

Mobile Tech Expo
South Point Hotel & Casino
Las Vegas, Nevada

SEPTEMBER 18-20

2019 Auto Care Association Fall Leadership 
Days and Legislative Summit
Hyatt Regency Washington on Capitol Hill
Washington, D.C.

SEPTEMBER 21

Succeed and Conquer with KPIs with Rick 
White
Holiday Inn Express
Hurst, Texas

SEPTEMBER 27-28

Automotive Service and Technology Expo
Embassy Suites and Convention Center
Cary, North Carolina

SEPTEMBER 27-29

DRIVE EXPO WEST
Sheraton Fairplex Hotel
Pomona, California

NOVEMBER 5-7

AAPEX 2019
Sands Expo
Las Vegas, Nevada

FEBRUARY 21, 2020

MACS 2020 Trade Show
Gaylord Opryland Resort
Nashville, Tennessee
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REPEAT IGNITION COIL 
FAILURES — A LESSON 
IN TROUBLESHOOTING 
A 2001 VW CABRIO ATE IGNITION COILS LIKE MY GRANDKIDS EAT M&MS. FOLLOWING A 
LOGICAL PROCESS HELPED BREAK THIS CABRIO’S BAD HABIT. 

// TRAINING

E
very now and then an interest-

ing diagnostic problem comes 

into the shop. Many of these 

problem vehicles come from 

other shops, and many of the vehicles 

have been backed up to the parts store 

and loaded up with everything in sight. 

Th is 2001 VW Cabrio was one of those 

vehicles.  

You might think a car this old would 

be a car that nobody would invest any 

money in, but please keep in mind, 

beauty is in the eye of the beholder 

and when a person loves their car, 

takes great care of it and keeps up on 

the maintenance, the vehicle will last a 

long time. While I had this car apart, the 

owner walked into the shop and loudly 

exclaimed, “MY BABY.” I think she had a 

love affair with this car.  

“Baby” has a problem 

The story of the problem started out 

about six months earlier. Th e owner was 

on her way home from work on a Friday 

evening. Her commute was 134 miles. 

She was 50 miles from home when the 

engine lost power and died. Th e car was 

loaded on a fl atbed and hauled to a shop 

that specialized in VW, Mercedes-Benz 

and Volvo vehicles. Th e shop found the 

problem was caused by a bad ignition 

coil, so a new coil was installed. Th e en-

gine started and ran OK and was driven 

about two weeks before the engine 

stalled again.  

The vehicle was hauled back to the 

European shop, only to find the shop had 

closed its doors, so the vehicle was hauled 

to another shop for the needed repairs. At 

shop No. 2, they replaced the ignition coil, 

put in a used ECM, installed a new distrib-

utor and put on a new MAF. The vehicle 

was driven for two weeks and stalled again. 

The car was taken back to the shop where 

they found the ignition coil had failed yet 

again. A new OE coil from the dealer was 

installed. This repair also lasted about two 

weeks, then the stalling problem reoc-

curred. At this point, the car was brought 

to my shop to be fixed.  

Each time the engine stalled, the 

problem has been that the ignition coil 

quit making spark, and installing a new 

ignition coil got the engine running again. 

Any time I hear something like this, my 

mind always wonders if the problem is 

really an ignition coil or is the defective 

ignition coil a product of something else 

that is causing the ignition coil to fail?  

Let’s take a look

With the Cabrio at my shop, I found the 

engine could be started and it would 

SCOPE CAPTURE OF THE CMP VOLTAGE, ignition coil current and fuel injector current. I 
found the reason for the engine stall when the ignition coil control was lost.

1
ALBIN MOORE // 
Contributing Editor

PHOTOS: ALBIN MOORE
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run about 15 minutes and then stall. Th e 

engine could be restarted and it would 

run, and then stall again. Each time the 

running time would get shorter until it 

would not run at all.  

On any problem like this, my first 

step is to always take a look at anything 

stored in the computer’s memory. A 

scan tool was hooked up and all mod-

ules scanned for any clues that might 

have been stored in memory. There are 

a few codes stored in the ABS module 

and two codes stored in the PCM. Code 

P0341 (Camshaft Position Sensor circuit 

range/performance) and P0102 (MAF 

flow too low). The P0341 code is set by 

the CMP and the CKP signal correlation 

being wrong. My gut feeling is the P0102 

code is set by the engine not breathing 

properly. Clearing the codes, starting 

the engine and running a few seconds 

until it will stall will cause both codes to 

come back. At times, the codes must be 

cleared before the engine will restart. 

This engine will run with the CMP sen-

sor unplugged, so the P0341 code is not 

an issue with the stalling problem.  

My first question was, “What is going 

away — spark or fuel? To answer this 

question, I used two current probes and 

my lab scope. One current probe went 

to the ignition coil power feed while 

the second went to the #4 fuel injec-

tor power feed. I also hooked a voltage 

probe to the CKP and CMP sensors. The 

engine was started and allowed to run 

until it stalled. At this point, I have my 

first test results to find a direction. 

What has changed?

In Figure 1, the waveform shows a prob-

lem with the ignition coil current. Some-

thing has caused the coil on time to sud-

denly increase to the point that would 

overheat an ignition coil. My next ques-

tion is, “What is causing this problem? Is 

it the ignition coil itself, is it an input to 

the PCM or is it the PCM that is causing 

the destruction of the ignition coils?”  

WIRING DIAGRAM SHOWING the design 
of the ignition coil and its control circuit.

PHOTO OF THE TDC MARK on the fl ywheel and the distributor not in the correct position.

THE CAMSHAFT IS 1-1/2 teeth out of time. Strangely, the engine ran smooth, although it 
was lacking in power. I have no idea how long it had been driven in this condition. 

32
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The ignition system on this engine 

is a distributor ignition system with 

the Camshaft Position Sensor (CMP) 

housed inside of the distributor. The 

ignition is triggered from a Crankshaft 

Position Sensor (CKP) that reads from 

the reluctor on the crankshaft. The CMP 

has no effect on the ignition system and 

is used only to identify cylinder 1 posi-

tion. Let’s take a look at a wiring diagram 

to see how this circuit is designed.  

The wiring diagram in Figure 2 shows 

the single ignition with a built-in driver 

housed in the ignition coil. There are only 

three wires to the ignition coil: power, 

ground and the trigger from the PCM. 

The haunting question is what is causing 

this car to destroy its ignition coils? So far 

in the repair history, it has had three dif-

ferent coils installed. The first two were 

an aftermarket part and the last coil was 

purchased from a VW dealer. All coils 

failed in the same manner.  

Any time I am confronted with a prob-

lem like this, I will ask myself what has 

changed? After all, this vehicle is over 10 

years old. I can understand it having one 

ignition coil failure, but not three. What 

has changed to cause this problem?  

When it comes to an ignition coil 

failure there are only three things that 

come to my mind: 1) something is caus-

ing the ignition coil to work too hard; 2) 

something is causing the ignition coil to 

be turned on too long resulting in over-

heating; or 3) the ignition coil has worn 

out from a long life. Since there have 

been multiple coil failures, we can rule 

out No. 3.

Nailing down the cause 

Since I have verifi ed the stalling prob-

lem is ignition-related and caused by 

the ignition coil failing when it gets hot, 

the next step is to fi nd out why. We have 

two diagnostic trouble codes that might 

help give us a direction. Over my years 

in this business, I have seen a low fl ow 

MAF DTC stored by an engine breath-

ing problem, so that is where I want to 

start my quest for information.  

Since this engine has had some work 

done to it, I want to verify a few things. I 

have a cam timing code, so I want to ad-

dress this first, but I feel that I might be 

able to fix both the low MAF flow code 

and the CKP/CMP code at the same 

time. This engine has timing marks on 

both the crankshaft harmonic balancer 

and the flywheel. The flywheel inspec-

tion plug is already missing, so it is easy 

to turn the engine and line up this mark. 

In Figure 3, you can see the mark on the 

flywheel is in the correct position. I have 

taken the hold-down clamp off the dis-

tributor and the aligning pins are not in 

the correct position. 

Since the timing belt cover is already 

loose, let’s have a look at the marks on 

the camshaft sprocket. With the crank-

shaft mark at TDC, I found the mark 

on the cam sprocket is 1-1/2 teeth ad-

vanced (Figure 4). Removing the clamp 

from the distributor, I found the distribu-

tor had been installed in the wrong posi-

tion, possibly in an attempt to eliminate 

CRANKSHAFT TIMING belt sprocket with 
the locating lug broken. According to the 
vehicle owner, the timing belt had never been 
changed and this part never taken off. THE SCOPE CAPTURE shows the ignition coil current is following the coil control from the PCM.  

SCAN DATA OF THE MAF DATA and fuel 
trim data. This data plainly shows the MAF is 
not reporting the proper amount of air going 
into the engine.

SCAN DATA WITH THE NEW MAF 
INSTALLED. Now the data looks correct 
and the engine is running like it is 
supposed to run. 

5 6

7 8
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the P0341 code. I feel that the cam is out 

of time (which lowers the volumetric ef-

ficiency of the engine) and this might be 

the cause of the MAF code.  

At this point, the engine was in need 

of a timing belt, so a new belt was in-

stalled. During the belt installation pro-

cess, I removed the crankshaft sprocket. 

The bolt holding the sprocket on was 

very tight. After talking to the vehicle 

owner, I learned that the belt had never 

been changed, but when I removed the 

sprocket I found the locating lug was 

broken in the gear (Figure 5). Finding 

this explained why the timing belt was 

1-1/2 teeth out of time.

With the new timing belt installed 

and the distributor properly installed, 

the P0341 DTC is gone. The vehicle 

was test driven for a few miles; the en-

gine runs good, although it seems to 

lack power especially at high RPM. With 

the vehicle at the shop, the engine was 

run at 1500 RPM for about half an hour 

when the engine stalled and this wave-

form was captured (Figure 6).

Better, but not fi xed yet 

The waveform shows the ignition coil 

current following the command from the 

PCM. I had to ask myself: is the PCM sup-

plying a pulsed signal to trigger the driver 

in the ignition coil or is the PCM pulling 

the 12V output from the coil driver low 

to trigger the coil? To answer this ques-

tion, I unplugged the ignition coil and put 

a power and ground to the coil. I then had 

12V on the signal wire from the ignition 

coil, so the PCM is in charge of pulling 

the circuit low to trigger the coil. My next 

question was what is causing the PCM to 

suddenly increase the on time of the coil, 

causing it to self-destruct? 

In researching this coil driver, I found 

it is a “smart driver” and has the ability to 

report back to the PCM things like mis-

fires and KV demand, so the PCM can 

make adjustments to the control of the 

ignition coil. In this case, the ignition coil 

is overheating, and then the coil driver 

goes and loses its mind and turns the 

coil on way too long, resulting ultimately 

in the engine stall.  

When it comes to an ignition coil 

being overworked, there are three things 

that come to mind: 1) the resistance in the 

secondary is too high; 2) the air fuel ratio 

is too lean; or 3) the coil driver is leaving 

the coil on too long. I think I can rule out 

the problem of the coil driver, since there 

are no problems with the coil on time 

until the coil overheats. That leaves only 

fuel mixture and secondary ignition.  

In going over some of my scope cap-

tures of the secondary ignition, I noticed 

the engine would idle with a KV spike 

from 9KV-15KV, depending on engine 

RPM. This is a little higher than normal 

although this in itself shouldn’t cause 

coil failure. The only thing left is air/

fuel ratio. This makes me kick myself in 

the back side, since I did not take a look 

at the fuel trim at all. In fact, it totally 

slipped my mind.  

Fuel trim provides the clue 

Going back to the stored diagnostic trou-

ble codes, the P0341 has been fi xed with 

the new timing belt. I thought the P0102 

DTC would also go away when I got the 

engine to breathe properly, but now it’s 

time to address this problem. With my 

Ross-Tech scan tool hooked up, I noticed 

some data that didn’t look right. In Fig-

ure 7 data block 2, the last two fi elds, in-

jection timing and mass air fl ow sensor 

data should both be very close to each 

other. Th is is something I have paid at-

tention to on VW vehicles over the years; 

it’s just one of those quirky things I look 

at when working on VW MAF problems. 

Th e next thing is in data block 31, fi eld 

1 and 2. VW does a great job of giving 

many PIDs of actual and specifi ed. Any 

time you see those two together, pay 

close attention. In this case, the actual 

and specifi ed are not even close.  

The last data block, 32, tells the final 

story. Field 1 is showing fuel correction 

at idle from the oxygen sensor. This fuel 

trim is not like generic long term and 

short term — it is the actual correction 

at idle in field 1 and the actual trim off 

idle in field 2. Trying to relate this to long 

term and short term in OBD II generic 

will cause you to age very quickly. When 

this data was taken, the engine was at 

idle and is reporting 10 percent correc-

tion on the scan tool. To compare that to 

OBD II generic trim, that would be close 

to a 20 percent correction.  

Now, without having to get out of the 

driver’s seat, you can watch these three 

data blocks, run the engine at different 

speeds and get a very good idea how the 

MAF is reporting the air being inhaled 

by the engine. In this case, the MAF is 

out on vacation, The MAF on the vehi-

cle is a brand new part. In this case, the 

NEW means Never Ever Worked.  

A new MAF sensor was installed and 

the engine started and test driven. The 

data in Figure 8 tells the rest of the story. 

Data block 2, fields 3 and 4 are very close 

to each other. Data block 31, fields 1 and 

2 are very close to each other and data 

block 32 fields 1 and 2 are right where 

they are supposed to be. The problem of 

the coil failures is now fixed. Since these 

repairs were made, the vehicle has been 

back several times for service and has 

had no problems with the ignition coil.  

Vehicles with problems like this, I 

call “sandwich vehicles” since there are 

so many problems all sandwiched one 

on top of each other and the only way 

you get to the bottom of the problem is 

by persistence and following a logical 

testing plan.   

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

with 40 years of analyzing and fixing 
mechanical and electrical issues. 
bwrench@yahoo.com
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L
et’s start our trip across the 

pond with a BMW that is one of 

the most commonly sold Euro 

vehicles in our country. A 2012 

BMW X5 came into our shop from a 

recommendation from another one of 

our customers. Th e lady that owns this 

BMW had taken the vehicle to the BMW 

dealer already and was not satisfi ed with 

the repair that was performed.  

The problem on this X5 was that 

the vehicle’s battery would go dead in 

a couple of days. Now, if you’re think-

ing that this dead battery was caused 

by something that they missed, such as 

a parasitic draw, you’re correct. Take a 

look at the dash warning messages 

(Figures 1 and 2) that were displayed 

as a result of the problem.  

The dealer had recommended that 

the battery and alternator be replaced 

in order to solve the problem and per-

formed the repairs. Unfortunately, after 

the repairs were performed, the vehicle 

still had the same problem. She brought 

the vehicle back to them a couple of 

times but they were, for some reason, 

unable to resolve her concern.  

We started our diagnosis at the most 

important electrical power component 

in any vehicle: the battery. We found 

that the battery was low after perform-

ing a battery, starter and alternator 

test. The Midtronic battery test results 

stated the battery needed to be charged 

and retested. Our next move was to at-

tach our associated battery charger and 

set it to the AGM setting to charge the 

battery up to specifications. After the 

battery was fully charged, we repeated 

the battery test, but the battery failed 

once again. We charged the battery one 

more time before we condemned it. 

But before we called the vehicle 

owner, we installed one of our new 

AGM batteries so we could continue 

our check of the starter and alternator. 

There is nothing worse than calling a 

customer multiple times and telling 

them each time you found something 

else wrong. My lead tech Bill had also 

performed a vehicle scan to check for 

codes and battery registration. Since 

there were no codes and the battery 

was properly registered, the problem 

TALES FROM 
ACROSS THE POND  
A COLLECTION OF REAL-WORLD SHOP EXPERIENCES WITH A FOCUS ON EUROPEAN MAKES
G. JERRY TRUGLIA // 
Contributing Editor
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had to be elsewhere. With a new bat-

tery installed, Bill proceeded to retest 

and continued to look for the problem. 

The issue he found was not with the al-

ternator, but rather a problem with the 

negative battery cable current sensor. 

Now we felt comfortable calling the 

customer and recommending that the 

battery and the battery cable current 

sensor both be replaced.  

The BMW owner refused to provide 

the information for the battery war-

ranty and told us just to replace the bat-

tery since she no longer wanted to deal 

with the BMW dealership. We followed 

her request and installed a new battery 

and negative current cable before start-

ing to test for a parasitic draw.  

Bill proceeded to test for the para-

sit ic draw by instal l ing the shop’s 

Fluke 233/A meter (Figure 3), along 

with our Fluke i30s amp clamp. The 

amp clamp has a big enough jaw open-

ing to fit around all battery cables that 

we have encountered so far. The Fluke 

i30s amp clamp is our tool of choice 

for parasitic draw, since it can accu-

rately measure current with a resolu-

tion of 1 mA/5 mA up to 30 A. Since 

the amp clamp sensitivity range is 

100 mV/A (100 millivolts equal 1 amp), 

our reading on the meter (Figure 4) is 

not interpreted by using the decimal 

point but rather by just reading the 

three digits. This is a very confusing 

problem for technicians when they 

use an amp clamp on a meter. I have 

seen this confusion for years both in 

seminars and hands-on classes, so in 

both my electrical and scope books, I 

make sure to highlight the use of an 

amp clamp on a meter.  

SOON, EVERYTHING WILL BE CLEAR.
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On this vehicle, Bill selected to use 

the millivolts scale on the meter since 

it’s the most accurate and can read up to 

600 mV (6 amps). If the meter’s display 

reads OL, the limit has been exceeded. 

Then all that needs to be done is to 

move the meter dial to the voltage posi-

tion and read the display. On our X5, the 

maximum milliamps reading is 40 mA; 

anything over that indicates a problem. 

The reading that our meter displayed on 

this X5 was 26.5 (Figure 5). 

Remember what you just read 

above? The 26.5 is NOT 26.5 milliamps 

but rather 2 amps 650 milliamps — that 

is way over the 40 milliamp maximum 

tolerance! Can you see why the new 

battery that the BMW dealership in-

stalled was draining down and went 

bad? Our next step was to find out 

where the problem was coming from. 

We could have started our diagnosis 

by disconnecting the alternator since a 

shorted diode can cause a draw, or volt-

age drop each fuse, or last but not least 

disconnect one fuse at a time. All those 

methods have been used for years but 

take time to perform. We found that a 

better method, allowing us to be more 

proficient, was by using our thermal 

imager on a cold vehicle.  

We checked all around the vehicle 

until we found a bright color on the 

thermal imager screen. Take a look at 

the short video that we shot on the X5 

to get a better idea on how helpful using 

a thermal imager can be. Go to our You-

Tube channel by plugging this link into 

your browser of choice:  www.youtube.

com/watch?v=j5utqUC1xhw&t=4s.  

Usi ng t he t her ma l i mager, we 

were able to check the alternator and 

fuse boxes, followed up by looking all 

around the vehicle. We found the driver 

rear door handle was causing the ther-

mal imager to glow a bright yellow (Fig-

ure 6), indicating a draw. If you’re not 

familiar with the Passive Entry door 

handles on a BMW, I will explain.  

BMW uses special door handles on 

some of their high-line trim models 

called the Comfort Access System, or 

CAS for short. The first vehicles that 

used this system were the BMW 7 se-

ries. The system uses a Passive Entry 

that allows the driver to open up the 

trunk or door without using the vehicle 

transmitter/fob. Passive Go is another 

part of the system that allows the driver 

to start the engine without using the 

transmitter and Passive Exit. It closes 

in some cases and locks the vehicle, 

without using the transmitter. The door 

handle has a sensor that sends a signal 

to the CAS, allowing the door to be un-

locked when the handle is touched. The 

CAS has many other functions on this 

vehicle, but the one we were concerned 

with is the door handle.  

We proceeded to remove the door 

panel, followed by removing the wires 

from the load — the door handle ac-

tuator/sensor. With the w ires dis-

connected from the door handle, we 

rechecked the current draw on the 

meter. The draw was now under 40 

milliamps, indicating that we found the 
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source of the draw that caused the bat-

tery to go dead. We had to wait to use 

the thermal imager to check the door 

handle since the handle was still hot as 

the result of a shorted actuator/sensor 

in the handle.  

When we returned to recheck the 

door handle, the imager displayed 

no draw by matching a blueish color 

on the screen that was equal to the 

other three door handles. We called 

the vehicle owner to explain what we 

had found; unfortunately, she decided 

to have us just leave the door handle 

disconnected since it would still func-

tion normally except for touch open 

and auto lock. We released the X5 to a 

happy customer who no longer had to 

deal with a dead battery or the stress of 

hoping the vehicle would start.  

A BMW MIL

Next is a 2004 BMW 745i N62 that came 

in with a Check Engine light illuminat-

ed along with a few other issues. Even 

though this Bimmer had 172K miles on 

it, the vehicle owner still wanted to re-

pair it. He had already tried Seafoam, a 

chemical carbon cleaner, and then taken 

his vehicle to an aftermarket BMW shop. 

Th e BMW shop tried to resolve the prob-

lem by using other professional carbon 

cleaners to clear the clogged secondary 

air passages in the cylinder heads. Th e 

results were not what the 745i owner 

wanted to hear — or for that matter see. 

Th e codes came right back and illumi-

nated the Check Engine Light. Th e shop 

recommended removing the cylinder 

heads to properly clean the passages 

and keep the MIL off. The owner did 

not like what he was told and went for 

a second opinion. Th e second opinion 

was given by the BMW dealer who also 

recommended the same course of re-

pair. Since we had worked on his BMW 

in the past, the owner decided to give 

us a call and see what we thought. After 

speaking and emailing us a few times, he 

decided to drive from Ohio and have us 

diagnose and repair his 745i.

We did not want to let this customer 

down and knew that if we could not 

properly clean the air passages, the 

Check Engine light would once again 

illuminate, and we would look bad 

and have an unhappy customer. When 

the vehicle arrived, we connected our 

scan tool and performed a full vehicle 

scan that came up with the following 

DTCs: 170 10080 (P0491) and 171 10081 

7
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(P0492) — Secondary Air Injection Insufficient Flow Bank 1 

and Bank 2. This was the same information the other shop 

and BMW dealer had diagnosed. We had already done some 

research on this BMW Secondary Air problem and came up 

with a different solution that we found on the AGA tool web-

site. Since we had used AGA tools on other BMW problems 

with great success, we thought that it was worth a try.  

We explained the option to our customer, Robert, and 

asked him to review the AGA video. The video had a good 

explanation of the problem and the solution on cleaning the 

air ports on a 745i N62 motor. We explained to the owner 

that this was a less expensive way to clean the 16 air injec-

tion ports without removing the cylinder head. Even though 

this is a time-consuming job, it is way easier and cheaper than 

removing the cylinder heads.  

The first step of the procedure is to install the AGA BMW 

Secondary Air N62 tool and funnel (Figure 7), followed by 

pouring a carbon cleaner down into the secondary air tubes. 

The cleaner we chose to use, Run-Rite, was the same one that 

we have been using for years on carbon issues and has always 

yielded us good results. We started by removing the air tube 

on Bank 1 first (right/passenger side) and proceeded to pour 

the cleaner down. We then followed this by performing the 

same process on Bank 2. We ran the engine and then let it sit 

a bit before restarting it, then drove the vehicle. There was a 

load of smoke on our test drive that exited the exhaust system, 

which meant it must have cleaned up some of the carbon. 

This is the first step of the AGA-suggested cleaning process, 

but it may not be the last.  

If this procedure does not break up all the carbon and the 

MIL illuminates for the same DTC, then phase two must be 

performed. As luck would have it, the procedure did not fully 

work even though the MIL stayed off for a few test drives. We 

informed the owner that we recommended a repeat of step 

1 for the next course of action to see if the results were any 

better. Unfortunately, the results did not solve the problem, 

so that meant step 2 of the cleaning process needed to be 

performed. Since Robert has been a very good customer over 

the years, we provided him with our shop loaner vehicle so 

he could drive back to Ohio.  

We knew that we had our work cut out for us since our two 

upper secondary air port cleaning only made a small differ-

ence. The carbon was going to be extremely hard and difficult 

to remove. AGA makes two different cutting hooks that can be 

used to break the carbon from the passages. One of the hook 

tools is more rounded at the tip and the other is more squarish 

and looks more aggressive.  

The next step was to secure the engine, remove the ex-

haust and drop the engine cradle and exhaust manifolds so 

we would have enough room and access to properly clean the 

air ports. As you can see from Figure 8, the air ports were 

clogged with carbon. This was a time-consuming job that took 

hours of hand cleaning one port at a time. I started by selecting 

what I though was the worst looking port so I could gauge the 

time it would take to clean the other 15 ports.  

As I proceeded to clean the first port, I encountered heavy 

resistance, so I decided to spray an intake cleaner as I was dig-

8
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ging and poking the tool into the port 

(Figure 9). After some time and much 

effort, I had success in cleaning the first 

port (Figure 10). Now I knew what I 

was in for cleaning the other ports. In 

the process of cleaning the other ports, 

I wore out and broke a few of the hook 

ends. We called AGA, and they over-

nighted a few more replacements just 

to make sure we would have enough to 

finish the job. While we had the vehicle 

apart, we noticed there was an oil leak 

from the rear main seal and others from 

the oil pan. We suggested to Robert that 

since we had access to the pan, we re-

move the transmission and replace the 

rear main oil seal and oil pan gasket. Our 

customer is a mechanical engineer who 

is super fussy and likes everything re-

placed. Robert had us order new oil pan 

bolts, new control arm cradle bushings 

and bolts, front transmission seal, trans-

mission pan gasket and pan bolts and 

so on. It looked like Bill and I were going 

to replace everything from the starter to 

oil lines and just about everything else. 

As an engineer, Robert understands the 

stress that each component has to go 

through with hot and cold, never mind 

the mileage that was on his 745i.  

After waiting for three weeks or 

more, the bolts finally arrived from 

BMW and the time had come to rein-

stall everything we had taken apart. 

This vehicle was now in Bill’s bay for 

over a month; we thought that Rob-

ert was going to have us replace just 

about everything we touched. Now 

we had to make sure the secondary 

air ports were f lowing freely. We con-

nected our Power Probe Hook, since 

we needed amperage capability to 

run the secondary air pump. With 

the hook connected, we operated the 

pump to make sure all the air ports 

were able to blow a good stream of air. 

Check out these videos of the air pump 

and ports: https://www.youtube.com/

watch?v=qEBlcNTjiVU, https://www.

youtube.com/watch?v=mx5WpqPEEss.  

After our successful test of the air 

ports, we were able to install the ex-

haust manifold, starter, engine cradle, 

exhaust system and suspension com-

ponents along with all new hardware. 

We started the BMW up and drove the 

vehicle for a week to make sure that the 

MIL would no longer illuminate. The 

745i was now fixed and running well 

without the MIL illuminating. 

ELECTRICAL
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By LARRY HAMMER // Technical Services, 

Mighty Distributing System

Accessory components and suspension 

modifi cations that enhance the cosmet-

ics or performance of a vehicle are read-

ily available for most vehicle makes and 

models. When modifi cations are made 

to steering, suspension, or tire and wheel 

assemblies, they can have an eff ect on the 

handling characteristics of the vehicle, il-

luminate fault lamps and display failure 

messages. Th ese additions must be con-

sidered in the diagnostic process and how 

they may aff ect the performance and life 

of other system components. Failure to do 

so and not communicating with the cus-

tomer may come back to haunt you in the 

form of a customer returning, convinced 

the repairs should be made at the shop’s 

expense. In some cases the customer will 

have to make a choice between removing 

the accessory, returning the suspension 

to the factory spec, or accepting a symp-

tom as a normal characteristic.

Suspension modifi cations

Premature failure of some suspension 

components may result from cosmetic 

enhancements such as taller and wider 

tires, off -set wheels and suspension kits 

to level, increase, or decrease the vehi-

cle’s ride height. These modifications 

may result in upper ball joint wear-out in 

30K miles or less. Taller and wider tires 

are more aggressive, resulting in a load 

on the driveline, in addition to causing 

noise and vibration at highway speeds. 

Suspension modifi cations aff ect u-joint 

angles, stressing the components, result-

ing in premature wear and vibration. 

Drop spindles or other lowering devices 

can promote the same alignment issues 

with the u-joints, promoting vibration 

and premature failure.

Accessories

Running boards, bicycle or ski racks, 

brush guard grilles, emergency lighting, 

etc. can affect the airflow around the 

vehicle, promoting annoying noises. 

Steps or running boards mounted rigid 

to the frame or cab without insulation 

can transfer noises and create vibra-

tions in the passenger compartment. 

Pinpointing the source of these noises 

may require removal of some of these 

accessories for diagnostic purposes.

Steering pull or wander

Low aspect ratio tires can create some 

challenges for the technician trying to 

resolve a customer complaint of steering 

pull or wander. Th is is considered a nor-

mal characteristic for these type tires, as 

they have a tendency to follow grooves 

or inconsistencies in the road surface. 

Increasing the tire pressure above the 

vehicle manufacturer’s recommended 

specification may stiffen the sidewall 

and further aggravate the symptom. 

While wheel alignment is often thought 

to be a contributing factor, it will not cor-

rect this condition.

Flashing Traction Control Light

Vehicle owners may complain of a fl ash-

ing Traction Control Light that may occur 

under hard acceleration at higher speeds. 

In addition, ABS lamp illumination may 

occur, or they may have a handling or 

brake related complaint. These symp-

toms may occur following the installation 

of a new set of tires or custom wheels. GM 

states that these symptoms may be the 

result of tires that do not meet the same 

tread wear, traction or temperature rat-

ings. Th eir recommendation is to ensure 

that the original equipment type tires have 

been installed, which will be documented 

via the VIN number. It is imperative that 

the same type be installed, such as sum-

mer or all season, the original size, and 

with the same or higher load and speed 

rating. Th e information can be accessed 

on the GM website or their Tire Hotline.

For additional diagnostic challenges, 

refer to Mighty Tech Tip #194 “Vehicle 

Modifications” on our website. 

www.mightyautoparts.com

Accessory and suspension 

modifications present 

diagnostic challenges
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I
n this article, I will be talking about 

a subject that does not get much 

respect or attention among many 

automotive technicians and that 

is the engine crankcase ventilation sys-

tem. Many technicians consider these 

systems to be pretty simple and trouble-

free, but they are often overlooked in 

their importance as well as their ability 

to cause rather confusing problems on 

modern powertrain platforms. It is my 

goal to show you the importance of con-

sidering the crankcase ventilation sys-

tem in your diagnostic routine and how 

to test crankcase pressure to determine 

if the system is working correctly.  

Understanding crankcase 

ventilation 

Crankcase ventilation is as old as inter-

nal combustion engines and has to be 

addressed in any modern, emission-

controlled powertrain. Prior to federal 

emission control standards, the crank-

case of an engine was vented to atmos-

phere through a component called a 

road draft tube. Th e tube was connected 

to the side of the engine block or valve 

cover and routed down to slightly below 

the bottom of the engine in the vehicle’s 

slipstream. When the car was moving, 

air rushing past the tube would create 

a low-pressure area and fresh air would 

enter the engine through a breather that 

was usually the oil fi ller cap. Th is would 

allow the engine blow-by gases to be 

drawn out of the crankcase and vented 

to the outside.  

While simple, there were problems. 

When the vehicle is not moving, there 

is no crankcase ventilation and when 

driven at high speeds, the system is too 

efficient and oil was drawn out of the 

engine along with blow-by gases creat-

ing a black, oily stripe down the center 

of the highway. But the main problem 

with this type of system is the release 

of unburned hydrocarbons into the 

atmosphere.  

Crankcase emissions were consid-

ered one of the main causes of smog 

in the Los Angeles basin in the 1950s 

and ’60s. In 1961, Positive Crankcase 

Ventilation systems became manda-

tory in California and in 1964 all new 

cars were equipped with this system. 

PCV systems allow the combustion 

blow-by gases to be rerouted into the 

engine intake manifold to be burned 

with the incoming air/fuel mixture. 

These systems are basically vacuum 

controlled, so there is less f low at low 

engine loads when blow-by would be 

less and greater f low under road load 

conditions when blow-by increases. 

Many modern powerplants have 

LIVING IN A VACUUM — 
CRANKCASE VENTILATION 
SYSTEM TESTING 
OFTEN OVERLOOKED, THIS SYSTEM CAN CAUSE DRIVABILITY ISSUES WHEN NOT WORKING 
PROPERLY. DO YOU KNOW HOW TO TEST IT?
SCOT MANNA // Contributing Editor
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EXCESSIVE CONDENSATION 
DEPOSITS from poor crankcase ventilation.

PCV FRESH AIR INLET HOSE can be 
seen connected to the throttle body snorkel 
after the mass airfl ow sensor. Disconnecting 
this hose at the valve cover caused no 
change in fuel trim values. 

CRANKCASE VACUUM READING with 
leaking valve cover gasket. 
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done away with the common PCV valve and now utilize 

fixed orifice systems or an integrated flow control valve and 

oil separator. So much for the theory and history lesson — let’s 

see what goes wrong with these systems and how to test them.  

Testing crankcase ventilation system function 

Th e fi rst indication that something may be amiss with crank-

case ventilation is an excessive amount of condensation in the 

crankcase (Figure 1), and this is commonly seen during an 

oil change by milky deposits found on the oil fi ll cap or seen 

inside the oil fi ll hole.  

The problems I am more concerned with is when crank-

case ventilation problems create a “Check Engine” light 

concern, which most often shows up as fuel trim codes. One 

particular vehicle comes to mind that was sent to me from 

another shop. The 2001 Chevy S-10 Blazer with a 4.3 VIN W 

engine had lean fuel trim codes set for both banks. There was 

a disconnected vacuum hose found, but even after plugging 

the hose, the fuel trim numbers were very high at idle — each 

bank was positive 24 percent.

A new replacement mass airflow sensor had already been 

tried with no change in fuel trim values. Knowing that false 

air or unmeasured air can skew fuel trim, it was decided to 

disconnect the crankcase air inlet hose to see if the trim val-

ues changed at idle. They did not (Figure 2).  

Crankcase air supply is provided after the mass airf low 

sensor so that this air is measured. If air is being drawn into 

the crankcase from a leak, then this air cannot be measured 

and the system will be lean.

One final check was made. A vacuum gauge was connected 

to the dipstick tube, and the PCV fresh air inlet at the valve 

cover was blocked with the engine idling. The vacuum reading 

is shown in Figure 3. Almost no vacuum was present, indicat-

ing there is an air leak into the crankcase. When smoke from 

a smoke machine was added to the crankcase, the problem 

became evident. There was an improperly installed valve cover 

gasket on the passenger side of the engine (Figure 4). Replac-

ing the gasket corrected the high fuel trim values (Figure 5).

This issue has played itself out many times on different 

vehicles and has caused a large amount of unnecessary parts 

replacement because many technicians do not look at crank-

case leaks as a possible cause of fuel trim codes and do not 

measure crankcase pressure. 

Pressure, vacuum or both? 

While I have been mentioning measuring crankcase pressure, 

what is normally seen is a negative pressure or partial vacuum. 

Th is is because a regulated vacuum is applied to the crankcase 

in order to draw out combustion blow-by gases. Keep in mind 

when taking crankcase vacuum measurements that the fresh 

air intake should be blocked off  and that it will take a few mo-

ments for vacuum to build in the crankcase.  

Do not let the engine run for more than a short time once 

the vacuum gauge settles to a stable reading, as excess under-

pressure or over-pressure may damage some seals or gaskets! 

This brings to mind some more theories on crankcase pres-

sure. I remember purchasing a tool long ago from my Snap-on 

supplier called a MT-383 Blow-by tester (Figure 6). This tool 

measured the amount of blow-by gas flow leaving the crank-

case. The PCV valve was removed from the valve cover and the 

flow meter installed in its place. The fresh air inlet was plugged 

and the engine ran at both idle and high speed. The clear, grad-

uated flow meter measured flow in standard liters per minute.   

The theory is as an engine wears out, especially from piston 

ring and cylinder wear, there will be an increase in crankcase 

pressure due to greater blow-by and this can be measured 

to determine wear. This leads to the issue that there can be 

both a crankcase over-pressure condition as well as an under-

pressure condition. If engine wear causes too much crankcase 

pressure, it will overwhelm the PCV system and lead to ex-

cessive oil leaks. Excess crankcase pressure may also occur 

MISSION: 
EXCELLENCE
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if the PCV system vacuum supply be-

comes restricted. Excessive crankcase 

under-pressure (vacuum) can occur if 

the fresh air inlet becomes restricted or 

the wrong PCV valve is used.

Turbos and crankcase 

ventilation 

When a turbocharger is added to the en-

gine, the crankcase ventilation system 

becomes somewhat more complicated 

due to the fact that the routing of crank-

case blow-by gases has to change when 

the engine is under boost pressure due 

to a lack of intake vacuum. I will use a 

case study from a turbocharged BWM 

to illustrate this issue.  

Speaking of BMWs, these vehicles 

clearly display the need to measure 

crankcase pressures when drivability 

problems arise. Unlike many vehicles, 

late-model BMWs with Valvetronic in-

take valve lift control have a regulated 

intake manifold vacuum. The target 

vacuum level on any BMW Valvetronic 

engine is only 50 millibar or about 1.5 

inches of mercury. With this small 

amount of vacuum available, crank-

case pressure is closely regulated and 

can have a major impact on how these 

engines run at idle.  

I use a Dw yer series 475 digital 

handheld manometer to measure 

THIS IS THE VACUUM READING 
after replacing the valve cover gasket — 
quite a difference! 

LEAKING VALVE COVER GASKET 
on right bank of engine causing air leak 
into crankcase. 

SNAP-ON BLOW BY METER connected to a Chevy V8 engine.

54
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crankcase pressure on most European 

cars and any BMW vehicles (Figure 7). 

The tool measures pressure in inches 

of water column, but this is easily con-

verted to millibar, which is the spec 

given by BMW. The adaptor seen in 

the picture is available from a company 

called AGA tools, or you can make a test 

adaptor from and old oil cap. There is 

a service bulletin, #11 05 98, which 

details testing crankcase pressure on 

BMW vehicles. I highly recommend 

printing this out and keeping it handy 

if you work on these vehicles. 

Not only can you measure crank-

case pressure with a vacuum gauge or 

manometer, you can also use an accu-

rate pressure transducer such as a Pico 

WPS500 to measure crankcase pressure 

with a scope. A scope and pressure trans-

ducer may also be able to show pressure 

pulses inside the crankcase that can be 

caused by excessive cylinder wall to pis-

ton compression leakage that escapes into 

the crankcase.  

Figures 8 and 9 show a crankcase 

pressure test performed on a 2016 BMW 

X-5 with the N55 turbo-charged six-

cylinder engine.  The bottom waveform 

is crankcase pressure, and the upper 

waveform is cylinder #1 ignition coil 

firing so you can see when the engine 

was started and shut off. The time base 

is quite slow at 10 seconds per division. 

When the engine is shut off it takes an 

amazing 75 seconds for the pressure to 

return to atmospheric in the crankcase. 

That is a tightly sealed crankcase! 

I must also mention here that while 

the BMW TSB is mostly concerned 

with too much pressure, or a lack of 

vacuum in the crankcase that indicates 

a leak, there is also the problem of too 

much vacuum! Many engine faults on 

a BMW Valvetronic engine can put the 

USING A PICO SCOPE AND PRESSURE TRANSDUCER to measure crankcase pressure on a 2016 BMW X-5 with the N55 engine. 

CRANKCASE PRESSURE MEASURE-
MENT on a BMW X-3, N52 engine. 

7
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engine in throttle control mode and 

the intake manifold vacuum will be 

very high, like a conventional engine. 

The crankcase ventilation system is not 

designed for high manifold vacuum, so 

the crankcase negative pressure will be 

very high as well. If you encounter an 

oil fill cap that is nearly impossible to 

remove with the engine running, or a 

high-pitched whistle while the engine 

is running check for faults that are pre-

venting normal Valvetronic operation.

A few BMW case studies 

An interesting problem vehicle was 

brought to the shop that clearly illus-

trates the need to check crankcase pres-

sure. Th e vehicle was a 2007 BMW X-3 

with the N52 six-cylinder, Valvetronic 

equipped engine. Th e complaint was a 

severe idle surge that would also cause 

the engine to stall at idle randomly.  Th e 

engine would run alright when driven at 

cruising speeds.

When first checked there were 14 

engine control related codes. All four 

oxygen sensor heaters set codes, there 

was a Valvetronic servomotor sluggish 

movement code, all six cylinders set 

misfire codes and there was an air mass 

system code and a cold start idle speed 

plausibility code. With so many codes it 

is difficult to determine where to start. 

Codes were cleared, and a Valvetronic 

limit learn procedure performed and 

then the engine was allowed to idle for 

several minutes. There was no change 

in engine idle and codes reset quickly 

and can be seen in Figure 10.

After looking at Valvetronic eccen-

tric shaft data it was noticed that the 

eccentric shaft position was wandering 

back and forth; this will most certainly 

cause the engine speed to surge. The 

question is why can’t the DME control 

idle speed properly?  

An air leak can certainly have an effect 

on idle speed control, but before pulling 

out a smoke machine to check for intake 

system leaks, a crankcase pressure 

measurement is performed first. The re-

sult is a failed test — the crankcase pres-

sure wanders between -2.5 to 4 inches of 

water column. This is a range of -7 to 10 

millibar, well below the specification for 

this engine, which is -30 millibar, plus or 

minus 5 millibar. If there is less vacuum 

in the crankcase, this would be an over-

pressure condition, which means air is 

leaking into the crankcase.  

This false air is not measured by the 

mass airflow sensor. A smoke machine 

was connected to the same test fitting 

used to measure crankcase pressure 

and smoke began to pour out from 

behind the engine crankshaft pulley. 

Upon pulley removal, the damaged 

front crankshaft seal was obvious. The 

seal was damaged due to a serpentine 

drive belt failure, which is a common 

problem on these platforms, but no-

body bothered to tell us the belt had 

recently failed. After replacing the 

crankshaft seal, the engine ran nor-

mally even though the oxygen sensor 

heater issue was not repaired! The cus-

tomer simply had enough and was told 

the engine may suffer catastrophic fail-

ure if there is more drive belt material 

still inside the engine. Of course, they 

stated they were trading the vehicle in.

A very interesting problem was seen 

on another BMW car that was diag-

nosed for another shop who stated the 

2011 BMW 335xi was brought into their 

shop due to a failed OBD state emis-

sion test. The shop was chasing down 

a generic code P112F, or a BMW code 

28A0 (Figure 11). The BMW code is for 

intake pipe absolute pressure, plausi-

bility, pressure too high — the generic 

code description is a throttle angle to 

BMW 28A0 CODE DESCRIPTION 
INFORMATION found in the factory scan tool. 

SCOPE CAPTURE OF CRANKCASE PRESSURE PULLING into a vacuum after the 
engine is started. When turned off there is a slow rise back to atmospheric pressure. 

SCREENSHOT OF CODES 
that reset on the X-3 after running 
several minutes. 

9
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manifold pressure correlation prob-

lem (Figure 12).  

These code descriptions do not 

lend themselves to a quick under-

standing of what is wrong with this 

vehicle. After changing the throttle 

body and intake pressure sensor 

the codes remained. A tech hotline 

told the shop to perform a re-learn 

by running the engine at idle for 

15 minutes with the vapor canis-

ter purge valve disconnected. This 

did not cure the issue. At this point 

I was asked to come take a look at 

the vehicle.  

The factory ISTA scan tool de-

scription for a 28A0 code stated an 

interesting bit of information that 

had so far been overlooked.

The statement underlined men-

tions that the fault is recognized 

when the monitored mass f low 

rate rises above a limit value. This 

means that there is too much air-

f low being measured for the com-

manded thrott le position. This 

statement effectively rules out any false 

air leaks into the intake system, such 

as a leak in the intake manifold or any 

turbocharger plumbing. If there is too 

much airflow, the mass airflow sensor 

has to be able to measure it, so I am 

looking for how this could be possible. 

As you should suspect by now, I decide 

to perform a crankcase pressure test.  

The pressure measures -7 IWC or 

-17 millibar. This pressure is too high 

and indicates a leak into the crankcase. 

A crankcase ventilation hose connects 

to the turbocharger inlet pipe. This is 

downstream from the mass airflow sen-

sor, and airflow through this pipe can be 

measured by the MAF. The scan tool test 

plan for this code mentions to check for 

air leaks first and check the crankcase 

ventilation system next, see Figure 13.

A f ter  c a ref u l l y remov i ng t he 

breather hose at the valve cover and 

plugging the hole with my thumb, the 

crankcase pressure drops significantly. 

The pressure can be seen in Figure 14.  

This hose connection is used to vent 

crankcase vapors into the incoming 

airstream when the engine is operat-

ing under boosted conditions. There 

should be no airflow through this tube 

at idle. A look at the crankcase ventila-

tion diagram found in a BMW training 

book shows how the system operates 

in normal load and boost conditions 

when pressure is present in the intake 

manifold instead of vacuum. Item num-

ber 12 in the diagram is a non-return 

valve that opens during turbo boost op-

eration. This is a normally closed valve, 

but it is stuck open on this BMW.

The repair on this BMW was replac-

ing the valve cover with a new part; 

the valve cover contains most of the 

components of the crankcase ventila-

tion system. One last item to mention 

about this issue can be seen from the 

test plan information about this code 

seen in Figure 15.

The bottom two items mention re-

placing parts — this is what will draw 

the attention of most technicians. The 

top item states to check for air leaks 

in the intake system and crankcase. 

If you do not have a means to test the 

crankcase for leaks, this step is most 

certainly overlooked or bypassed en-

tirely. I hope this discussion of crank-

case pressure measuring helps you 

to diagnose some troublesome drive-

ability issues and adds another test to 

your diagnostic toolbox. 

CRANKCASE PRESSURE TEST on 
2011 BMW 335xi with code 28A0. Reading 
is equal to 17 mb, too much pressure in 
crankcase meaning a leak is present. 

SCAN TOOL TEST PLAN SCREENSHOT 
listing items to test for code 28A0. Number 2 is a 
crankcase ventilation check. 

PLUGGING OFF CRANKCASE 
BREATHER HOSE used when car is under 
boost conditions. 

SCREEN CAPTURE FROM BMW LISTING 
THE “ACTION IN SERVICE” items and the 
fact that the effect of the fault is “none.” Note that 
the “Driver Information” is the illumination of the 
emissions warning light. 

SCOT MANNA is the 
owner of MB Automotive 
Inc. He is a contract 
trainer for the State of 
Illinois Emission Program, 

WORLDPAC and Autowares. He is ASE 
Master Certified with L-1 and L-2. 
scotmanna@sbcglobal.net
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W
hile employed as a 

sales representative 

for a diagnostic tool 

manufacturer, I re-

member coming across a particular 

gentleman to whom I was trying to 

express how important it was for us to 

keep changing along with the vehicle 

technology confronting us. In a way 

that I thought he would comprehend, I 

strived to express how doing things the 

old-fashioned way on modern vehicles 

simply doesn’t work. I mentioned com-

puter-controlled alternators and then he 

interrupted me.   

He took offense to what (I believed 

at the time) was an educational oppor-

tunity and let me know with a reply of 

“Are you calling me stupid? You think 

I AM stupid, don’t you? I’ve been doing 

it this way all my life! I don’t need to be 

spending my hard-earned money on 

your high-priced equipment!” 

Of course after that there was no 

point in continuing to convince him 

that sometimes employing the old-

fashioned ways may not be a wise 

choice, and they may actually cause 

more problems than they solve. There 

was simply nothing I could say to him 

that would help him understand he 

could improve the way he was diagnos-

ing vehicles or to get him to consider 

other ways that would accurately and 

efficiently diagnose today’s vehicles. 

As I was leaving his shop, I remem-

ber him trying to tell me that “no equip-

ment could tell [him] the alternator was 

faulty any better than” the method he 

uses. He said if he “disconnected the 

battery cable while the engine was 

running, then he’d know one way or the 

other.” Yes, I cringed when I heard that.  

Hopefully, you did too when reading it. 

What would you do if someone told 

you there’s an easier, more efficient way 

to do something that you have done the 

same way for a long time with excellent 

results? I’d say “prove it!” In most cases 

there’s no reason to change the way we 

are doing things as long as they work 

and provide us accurate information. 

There are circumstances, however, that 

make you have to change — maybe 

against your will!  

It really doesn’t matter what brand 

of vehicle you are working on when you 

are trying to address a “parasitic drain” 

(also called a “parasitic draw” or just a 

“draw”). The problem is usually that the 

vehicle’s battery has gone dead with 

no reason, within an unreasonable 

amount of time.  

This may be that day! 

In the old days, to diagnose a parasitic 

draw — on a vehicle with the key off  — 

we would disconnect a battery cable 

and put a non-powered test light in 

“series” or in other words, between the 

cable end and the battery terminal. If 

the light lit, we knew we had a draw. If 

the light didn’t, either the problem was 

intermittently occurring or we knew that 

something was probably left on and has 

now been turned off . Once sure there 

was a draw, we would disconnect one 

fuse at a time until the test light didn’t 

shine anymore. A long time ago the fuse 

blocks were fairly simple and usually 

A HALLOWEEN HONDA 
KILLS ITS BATTERY!
A NEW METHOD OF PARASITIC DRAW TESTING IS WHAT IT TAKES TO FIND OUT WHAT’S 
RESPONSIBLE FOR THE MANY BATTERY DEATHS. 

JAIME LAZARUS // Contributing Editor

PHOTOS: JAIME LAZARUS
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identified the whole circuit each fuse 

protected so we knew which system 

was affected and would start working 

towards the component at fault — iso-

lating items that fuse fed. 

After electrical systems became 

more complex it became imperative 

we had to have accurate service infor-

mation that included electrical wiring 

diagrams. With the advent of “Maxi” 

fuses providing many smaller fuses 

with protection then came the time 

when multiple circuits could be pro-

tected by one larger-capacity fuse. We 

would begin the tests the same way 

(test light attached at the battery), but 

then we’d disconnect the high amper-

age rated fuses one at a time. Once we 

identified which of the higher amper-

age fuses were carrying the parasitic 

load (draw) then we’d pull those lower 

amperage fuses that were protected by 

it one at a time.   

Some of the more nerdy among us 

folks would install an ammeter in series 

instead of a test light. I found knowing 

how many amps draw I had helped 

me eliminate some circuits that could 

have been suspect. For example, a draw 

higher than one amp could not be 

caused by a glove box light staying on. 

However, do you know what problem 

I found when employing an ammeter 

into a circuit with an unknown amount 

of amperage flow? Yes, sometimes my 

meter’s fuse would blow, and those 

weren’t cheap! Alas, I learned to use an 

inductive ammeter I repurposed from 

a farm tractor, attaching it to one of the 

battery cables prior to disconnecting it, 

and then I had a good idea how many 

amps I was probably dealing with be-

fore attaching my ammeter. I blew far 

fewer meter fuses when I did that! 

Drain caused by computers? 

In addition to the higher number of 

circuits being added to the vehicles 

were also computers. The “standard 

procedure” we were following to diag-

nose parasitic drains at that time was 

found to sometimes result in us hav-

ing to write on the work orders “NPF” 

(which stood for “No Problem Found”). 

Unfortunately, very soon thereafter we 

had to recheck the same vehicles again 

and again. What was happening was a 

2
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module or component was causing a 

draw until the battery was disconnect-

ed! Th ey would “reset” and work as de-

signed for a while. As soon as we placed 

our test lights in series, the problem was 

gone. Sometimes we were fortunate 

enough that the problem causing the 

draw could be recreated while the test 

light was still connected — most times 

we couldn’t. 

This phenomenon was the reason 

we had to change our method. From 

that time until today, anyone who has 

to address a vehicle that has a parasitic 

drain would typically grab a DVOM 

(Digital Volt and Ohm Meter) and an in-

ductive Low Current Probe (LCP). The 

probe is used so that a battery cable 

doesn’t have to be disconnected and 

fuses do not need to be removed to find 

an affected circuit. If an excessive cur-

rent draw is detected at a battery cable 

on a modern vehicle, the combination 

of DVOM and LCP greatly reduces the 

potential for a circuit to be disturbed, 

thereby ensuring if the draw is caused 

by a module, it will continue to do so 

until we isolate it. We can use the LCP 

on circuits protected by any size fuse 

and work our way from the battery to 

the component just like we did in the 

“old days” using a test light.  

The Halloween Honda story

I was recently called into a mechanical 

repair shop because a vehicle’s battery 

was unintentionally discharging so 

quickly that the vehicle would not re-

start if it sat overnight without a charger. 

Th e vehicle owner did not correlate this 

problem to the collision shop repair, 

because that had been done several 

months prior without any problems oc-

curring like this since. 

As if it were timed for Halloween, 

this 2015 Honda Civic with a Rice 

Burner 2.0L L4 DOHC engine and man-

ual five-speed transmission (Figure 1) 

had been repainted the “perfect” color. 

Several months prior to seeing the ve-

hicle for my first time, this vehicle had 

been in a collision resulting in exten-

sive body work. At first I was unaware 

why it had been repainted that color, 

thinking to myself it may have been a 

combination of things — that the owner 

must be color blind and the body shop 

doing the job wanted to get rid of a bad 

purchase (lol). Turns out that “Pumpkin 

Orange” was the color the owner actu-

ally wanted! Well, as the saying goes, to 

each his own. 

Anyway, I begin all of my parasitic 

draw diagnostic routines by checking 

the state of health of the vehicle’s bat-

tery first. I have been burned in the 

past by testing systems that were acting 

unusual only to find their voltage was 

right at the border of being acceptable. 

Modules have a way of acting unusual 

without proper voltage or ground. 

Having confirmed the battery state 

of health was at 80 percent (Figure 2), 

I deemed it acceptable for further test-

ing so long as a battery charger was 

attached. I proceeded to connect my 

DVOM and LCP to check for the draw. 

Seeing a 200 milliamp draw made me 

start considering things like a small 

light and other small draws. I stared at 

my DVOM display long enough to see 

a momentary display of close to 500 

milliamps. It was that momentarily 

higher display that caused me to use 

the min-max function to see whether 

or not there was something surging in 

the circuit. And yes, there was.

I thought it best for me to use the 

Pico scope to graphically depict the 

amperage in order to help me analyze 

this parasitic draw. I’m very thankful 

EVERY NOW AND THEN the DVOM 
would momentarily display a higher current 
draw than usual. Such a reading helped me 
decide to use a scope instead of a DVOM for 
this diagnosis.
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that I did. The image captured (Figure 

3) looked almost like an injector voltage 

waveform!  

The image displayed made me 

somewhat confused at first. Realizing 

I was up against some sort of a con-

trolled circuit, I decided to sit inside the 

vehicle and just observe. I was expect-

ing something to turn on or give me a 

sign. Initially, none of the courtesy or 

dome lights were turning on, none of 

the gauges were f lickering and the in-

strumentation was not displaying any-

thing unusual.

The thought occurred to me to cover 

the windshield to stop the outside light 

from coming in. That was the key in 

diagnosing this vehicle’s problem. I 

was able to see f lashes of dim light 

displayed on the driver information 

center/navigation system! It was then 

I decided to head for the radio fuse and 

put my low current probe on that cir-

cuit. That was exactly the same image 

as what was displayed at the battery.  I’d 

found the culprit. Now what? 

I found in the Service Information 

a procedure for a “Self-Test” that could 

be run on the infotainment system. 

Surprisingly, every part of all the very 

extensive tests passed!   

I felt it was time for a visual inspec-

tion of the unit and removed it from the 

vehicle. On the bench it was evident — 

water damage! Once the problem was 

identified, the customer acknowledged 

the windshield had been broken in the 

crash several months ago, and the ve-

hicle was left exposed to the elements 

for many days with that condition pres-

ent. We concluded the navigation audio/

infotainment system had been subjected 

to water damage after the windshield 

had been broken during the collision but 

wasn’t showing signs of damage until rust 

had set in and affected certain circuits in-

ternally. A replacement unit resolved the 

parasitic draw. After the navigation audio/

infotainment system had been replaced 

with a used unit, the security light is the 

only draw (Figure 4). 

So, in this case, as happened to me 

several decades earlier, I learned of a 

new way to help me diagnose a para-

sitic draw.  By using a DVOM I was only 

supplied a digital representation of the 

fault, which proved to be woefully in-

adequate. Using a scope instead of a 

DVOM, I graphically displayed the 

circuit condition, which completely 

changed the direction in which my di-

agnosis was headed.

Again, I cannot stress enough the 

importance of having accurate service 

information when attempting to diag-

nose this condition (parasitic draw). A 

wiring diagram and sometimes a wire 

routing diagram, as well as component 

location information, can make diag-

nosing a parasitic draw much easier! 

SOMETIMES THERE ARE MORE TOOLS than engine in the engine compartment!

JAIME LAZARUS has 
regularly presented technical 
seminars since 1985. He 
recently taught instructors at 
the North American Council 

of Automotive Teachers conference and the 
NASCAR Technical Institute.
jlazarus1@cfl.rr.com
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Y
ou may have heard me say 

before how thankful I am to 

be able to do what I do. After 

spending most of my work-

ing life turning a wrench, the opportu-

nity to now help those still in the bays is 

something I never take for granted. Along 

the way, I’ve met hundreds, if not thou-

sands, of techs, shop owners and educa-

tors from every corner of the globe. 

I like to think I’m on a first-name 

basis with all of you.  

And I also like to think that the rela-

tionship I have with our readers is one 

thing that makes Motor Age unique 

among automotive trade magazines. No 

matter where I go, what event I attend 

or presentation I make, there are always 

a number of you that take the time to 

say “Hello” and share your stories with 

me. In addition to hearing from you in 

person, I also receive your emails, so-

cial media messages and YouTube com-

ments. I am humbled whenever a reader 

shares that something he or she saw in 

IS THERE 
A WRITER IN YOU?
THIS MONTH, I RESPOND TO A QUESTION I GET ASKED OFTEN — HOW I GOT STARTED 
WRITING FOR MOTOR AGE. HEY, IF I DID IT MAYBE YOU CAN, TOO! 

PETE MEIER // Technical Editor

PHOTOS: PETE MEIER

MY JOB WITH THE MAGAZINE allows me to travel quite a bit and take part in projects I otherwise would never have the opportunity to 
participate in — like this A/C training I hosted for the servicemen at MacDill AFB in Tampa.
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the magazine, our YouTube channel or in one of our webinars 

has provided a means to perform a job easier, tackle a diagno-

sis more productively and, in the bigger picture, make a better 

living for themselves and their families.  

So how did you get started? 

A common question I’m asked is how I got started writing for 

Motor Age, and many of you have followed up by asking how 

you could follow a similar path. Let me start off  this month’s 

column by addressing the fi rst question. 

It all started with a Lexus EVAP fault that was kicking my 

backside while still working in a shop for a living. Even then, 

I believed in continuing my education and attended training 

classes in my local area as the time and opportunity allowed. 

I also kept up with the industry online by participating in the 

International Automotive Technicians Network (iATN) and 

reading the trades.  

For some reason, I just couldn’t make any sense out of the 

system operation description the shop’s service information 

system had on the Lexus. Using the resources I had, I put to-

gether a tool box reference that outlined the operation of the 

four different EVAP systems Toyota/Lexus were using through 

that time. I also made notes about known issues and their fixes, 

all with the idea of throwing it in my toolbox. 

My wife, God bless her, had other ideas. She suggested 

I take what I’d spent all that time at the dining room table 

assembling and submit it to “one of those magazines you’re 

always reading.” So I did! 

That first article was published, but not by Motor Age. 

As I’ve since learned, the content you’re reading today was 

planned nearly a year prior and there were no open slots for 

an EVAP article. However, both the managing editor and tech-

nical editor at the time thought enough of my writing style to 

ask me to write for MA, starting with case studies and lessons 

learned that would be shared in the “Garage” column. 

The rest, as they say, is history. As time with the magazine 

grew and opportunities became available, I began to do more 

and more on a freelance basis. And from there, the chance 

came to join the group fulltime, and here I am. 

But, as I share every chance I get, I always try to stay 

grounded and remember where I came from. I go to work 

every day with the primary goal of finding new ways that I, 

and the magazine, can help you succeed and grow in this 

ever-challenging profession. 

Can I write for Motor Age? 

I am thankful and proud of the contributors that grace the 

pages of this magazine every month. Every one of them is an 

accomplished technician and most are nationally recognized 

trainers. Even so, I am always on the lookout for the “next gen-

eration” — those who will grow to lead this industry long after I, 

and others, have closed our toolboxes for the last time. And I’ve 

found a few. Talented technicians like Brandon Steckler, Mike 

Miller and Mike Reynolds — just to name a few.  

Some still write for me and some have moved on to big-

ger and better things. And some have yet to be introduced 

in these pages. But not to worry — you’ll get to meet them 

in 2020! 

Are you one of those next-generation leaders? 

Writing for a national trade publication requires more than 

being a competent technician. You also have to be a compe-

tent researcher, decent writer and storyteller.  

Most importantly, your desire to write for us should be 

based on helping others. Writing and teaching others because 

you want them to succeed is a trait shared by every contribu-

tor on our team and it is obvious when you see and talk to 

them in person. Writing just to see your name in print will 

be obvious in the content you submit. 

Be warned! Mentally prepare yourself to have your articles 

dissected by nearly half a million technicians who will read that 

article in these pages or online. Make a mistake in your theory 
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or process and you can be assured you’ll 

be hearing about it in your inbox! 

I don’t look for perfect writers. I do 

expect submissions to the magazine, 

though, to at least be spellchecked and 

formatted somewhat properly before 

I get it, just to cut down the workload 

on my end!  

I start every new writer out with “Ga-

rage.” This monthly feature is a corner-

stone of our magazine and a feature I 

used to look forward to every month. It’s 

more than just a case study — it’s a story 

of a challenge faced and overcome, and 

the lessons learned in the process. One 

of my personal favorites is a challenge 

faced and nearly lost, but the lessons 

learned in the process were invaluable. 

We all have those kinds of stories —

the ones we share with our fellow techs 

over a cold beer at the end of the day. 

The ones that start with “that (fill in the 

OEM of your choice here) nearly kicked 

my a--!” I’m betting you have one or two 

of your own, don’t you? 

If you’d like to submit a story idea, 

here’s a few tips for you. 

1.  The submission, for our print 

issue, has to be between 2,000 and 

2,500 words. The Word program tracks 

this for you in the lower left of the open 

document window. 

2.  Avoid reusing common phrases. 

Reading “as well” at the end of every 

other sentence is a bit tiring to the reader 

and especially tiresome to the editor! 

3.  Write it like you’d speak it. Don’t 

try to be too formal — be yourself!

4.  Illustrations have to be more than 

screenshots and MUST be high resolu-

tion. This is one that trips up even ex-

perienced contributors. Low-resolution 

images work fine online but will not 

reproduce well in print. Illustrations 

should be 300 DPI OR a larger image size 

(like cranking up your phone or camera 

to record the highest file size image it is 

capable of). Each story requires 6 to 8 il-

lustrations that are independent of the 

story and the more, the better. 

Oh, and if you include a photo or 

image that you, yourself, did not create, 

be sure you have permission to use it! 

If you do decide to send me a sub-

mission, send it to pete.meier@ubm.

com. Be prepared for it to take a bit of 

time for me to read it over and send you 

my critique. And don’t take offense if 

your first few tries don’t make the cut. 

I’m betting your first few oil changes or 

brake jobs weren’t perfect either. 

Who knows? You may be invited to 

contribute regularly to America’s oldest 

trade publication — Motor Age! 

EVEN THOUGH I DON’T WRENCH full time anymore, I still try to “stay dirty” so 
I can keep up with all of you!

SEE! I did work as a full-time tech once upon a time! 

PETE MEIER is an ASE 
certified Master Technician 
with over 35 years of 
practical experience as a 
technician and educator, 
covering a wide variety of 

makes and models. He began writing for 
Motor Age as a contributor in 2006 and 
joined the magazine fulltime as Technical 
Editor in 2010. Pete believes in the mission 
of the magazine to “advance the automotive 
professional” and provides resources to 
working techs around the country through 
print, social media and YouTube. 
pete.meier@ubm.com
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THE VOLKSWAGEN 
WHOLESALE PARTS 
RESOURCE CENTER
This new and exciting 
platform is your go-to des-
tination for all wholesale 
parts – related questions, 
info and services. Log in to 
get tech tips plus access to 
online parts ordering and 
more. How convenient.
WHOLESALE.VWSERVICEANDPARTS.COM

PLAN AHEAD FOR 
TAPA 2020
Get ready for the biggest 
Auto Parts & Accessories 
trade show in ASEAN: 
Thailand Auto Parts & Acces-
sories 2020 (TAPA 2020). 
In 2018, TAPA featured over 600 exhibitors and over 10,000 
target visitors. Save the date for TAPA 2020, which will be orga-
nized during April 2-5, 2020 at BITEC, Bangkok, Thailand. For 
more information, visit the below website.
WWW.THAILANDAUTOPARTSFAIR.COM

FVP GEAR LUBRICANTS
FVP Gear Lubricants are specially formu-
lated for multi purpose, extreme pressure 
applications, including conventional 
differentials, gear boxes, limited slip rear 
axles, manual transmissions and hypoid 
gears. The lubricants provide superior 
protection against wear, especially under 
high torque operation; have high resis-
tance to thermal breakdown; and help 
prevent foaming, rust and corrosion.
FVPPARTS.COM

SIRIUSXM® SERVICE LANE
SiriusXM 
delivers 
over 150 
channels of 
ad-free music, sports & entertainment to new & pre-owned ve-
hicles from every major automaker. The SiriusXM® Service Lane 
for Shops Program is FREE and designed to complement your 
customer service and loyalty programs giving a FREE 2-Month 
All Access trial subscription — in the car, on the app and online. 
Enroll today at the below website.
SIRIUSXM.COM/MYSHOP19

OIL FILTERS
For over 50 years, NAPAGold™ oil fi lters 
have offered premium engine protection, 
from lawn mower engines to earthmovers 
and any type of vehicle in between. With 
50 percent more dirt-holding capacity than 
economy oil fi lters, NAPAGold oil fi lters 
offer the best combination of capacity and 
effi ciency of any oil fi lter on the market today. For more details 
about NAPAGold fi lters, go to the below website or visit your 
local NAPA AUTO PARTS store.
WWW.NAPAFILTERS.COM

BATTERY CHARGER
Clore Automotive introduces 
Model PL6100, a new 12 Volt 
100A Flashing Power Sup-
ply and 60/40/10A Battery 
Charger, from SOLAR. The 
PL6100 is designed to provide stable power, on demand up 
to 100 amps, to a vehicle electrical system to support module 
reprogramming. It also provides full service battery charging 
capability from 10 to 60 amps, to service everything from small 
vehicle batteries to Group 31 batteries.
WWW.CLOREAUTOMOTIVE.COM 

POWER WINDOW LIFT ASSEMBLIES
VDO OE-quality Power Window Lift As-
semblies are ready to use right out of the 
box. They are designed to meet or exceed 
OE standards for fi t, performance and 
reliability, and come complete with motor 
and regulator for a fast and hassle-free 
installation. VDO Power Window Lift Assemblies are new parts 
and competitively priced against OE dealer units. They feature 
superior components such as long-life motors and gears and 
robust housings for long service life.
USA.VDO.COM

PLAN AHEAD FOR 
AAPEX 2019
The Automotive 
Aftermarket Products 
Expo (AAPEX) is 
an event where you can connect with the more than $1 tril-
lion global automotive aftermarket industry. In 2018, AAPEX 
featured 2,500 exhibitors and more than 51,000 target buyers. 
Save the date for AAPEX 2019, which will be held November 
5-7 at the Sands Expo in Las Vegas. Visit the below website to 
register today.
WWW.AAPEXSHOW.COM
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FUEL PUMPS
Carquest Fuel Pumps, available exclusively from 
Advance Professional and Carquest, are perfor-
mance-tested premium fuel pumps that ensure 
long life through quiet and precise operation. 
Designed with upgrades to meet or exceed OE 
specifi cations, Carquest Fuel Pumps use a superior carbon com-
mutator and turbine technology to improve durability, enhance 
performance and reduce vibration noise. For more information 
on quality Carquest parts, call your local Advance Auto Parts or 
Carquest delivery location.
WWW.CARQUEST.COM

BRAKE DISCS
Textar engineers have utilized the knowhow that 
comes from decades of producing premium 
OE brake pads to develop a perfectly matched brake disc that 
ensures the ultimate braking performance of your vehicle. The 
Textar range of brake discs is manufactured to precise German 
specifi cation and are application engineered for cars driven 
in North America. Textar brake discs, Textar brake fl uids (DOT 
3, 4, 5.1), Textar anti-squeal pastes and Textar brake tools are 
available exclusively at WORLDPAC, as well as a full range of 
premier Textar brake pads, e-pads and brake shoes.
WWW.TEXTAR-WORLDPAC.COM

TECHNICAL TRAINING
WORLDPAC Training 
Institute (WTI) offers 
carline-specifi c advanced 
technical training, business 
management solutions and exclusive Smart Groups designed 
explicitly for independent repair shop professionals. Always 
developed and taught by experienced instructors, WTI training 
keeps you ahead of the learning curve to ensure your business 
remains competitive and profi table. View the complete class list-
ing at the below website.
WWW.WORLDPAC.COM/TRAINING

ONLINE TRAINING
To help professional 
technicians navigate the 
features and functional-
ity of TRITON-D8™ with 
Intelligent Diagnostics, 
Snap-on® has added 
13 new Training Solutions videos to its website, which can be 
viewed free of charge. Topics include introduction and naviga-
tion, scanner codes, Intelligent Diagnostics, Fast-Track® Trouble-
shooter, digital multimeter functions and more.
DIAGNOSTICS.SNAPON.COM/TRAININGSOLUTIONS
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Generate sales leads, maintain market 

presence, conduct market testing, promote 

existing lines, introduce new products and 

services, or recruit the best.

Call Michael Parra at 

Ph: 704-618-6145 or

  E-mail: michael.parra@ubm.com

MARKETPLACE OFFER YOU AN EXCELLENT  

RETURN ON INVESTMENT!

FOR MARKETPLACE OR 

CAREER OPPORTUNITY 

AD RATES/PLACEMENT: 

Work For You!

Let Marketplace Advertising

Electrical How-to-Book  
by Vince Fischelli (250 pages - 198 diagrams) $98.00

“Vehicle Electrical Troubleshooting SHORTCUTS”

Troubleshooting Batteries, Cranking Circuits and Charging Systems 
on-the-vehicle with just a DMM & Current Clamp plus a lot more!

Veejer Enterprises Inc.
www.veejer.com   972-276-9642

TRAINING

60 Lesson-Vehicle  
Electronics Course  

Now On-Line at this location

http://training.veejer.com

Print Out 
Lessons

Study at your 
own Pace

LIFETIME 
ACCESS 

FOR 
$249.00

Veejer Enterprises Inc.
972-276-9642 | www.veejer.com

HIT THE 

FAST LANE 

OF THE 

AUTOMOTIVE 

INDUSTRY

for Web Exclusives 
and Advertising 

Opportunities Go 
to our Websites

www.searchautoparts.com

For more information,  

call Wright’s Media  

at 877.652.5295 or  

visit our website at  

www.wrightsmedia.com

Logo Licensing    |    Reprints    |    Eprints    |    Plaques

Leverage branded content from Motor Age to create 

a more powerful and sophisticated statement 

about your product, service, or company in your 

next marketing campaign. Contact Wright’s Media 

to find out more about how we can customize your 

acknowledgements and recognitions to enhance 

your marketing strategies.

Content Licensing  

for Every  

Marketing Strategy

t Outdoor

t  Direct Mail

t  Print Advertising

t  Tradeshow/POP Displays

t Social Media

t Radio & Television

Marketing solutions fit for:
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Nearly every component that attaches 

to another in an engine has some form 

of gasket to ensure the seal between the 

two parts. From the smallest O-ring to 

complex MLS (Multi-Layer Steel) head 

gasket designs, choosing a quality gasket 

is one step in ensuring the overall qual-

ity and longevity of your repair. 

But even if you do choose the best 

gasket available, the ability of the gasket 

to do its job still hinges on the proper 

preparation of the two mating surfaces 

and the installation procedure you use 

during assembly. How do you prepare 

the mating surfaces? What is the proper 

installation procedure? When is a gasket 

sealer needed and if it is needed, what 

type of sealer do you use? 

Are the methods I learned long ago 

still applicable or are there new pro-

cesses I need to learn? 

These are just a few of the questions 

you need answers to before attempt-

ing your repair. Make a mistake along 

the way and it could cost you a come-

back and a dissatisfied customer at the 

least. Worst case? You could be buying 

an engine! 

As with so many other topics we’ve 

tackled in “The Trainer” series, perform-

ing a repair professionally is dependent 

on paying attention to the details. From 

removing the old to installing the new, 

gaskets are no different — and we’ll 

focus on those particular details in this 

month’s video.  

PETE MEIER // Technical Editor

IN THIS MONTH’S “THE TRAINER,” LEARN TIPS ON GASKET REMOVAL, SELECTION AND 
INSTALLATION. BASIC STUFF, YOU SAY? YOU MAY BE SURPRISED! 

EVERYTHING YOU WANTED TO KNOW ABOUT GASKETS! 

SPONSORED BY

SIGN UP FOR YOUR SUBSCRIPTION TODAY AT  MOTORAGE.COM/MATCONNECT

MOTORAGE.COM/sep19trainer
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REFERENCE GUIDE

TOOLS & 

EQUIPMENT

Let Us Be Your Parts & Equipment Supplier

DIAGNOSTIC 

TOOLS

ADVANCED

FROM BOSCH

ADV 1457

MAKING IT FASTER AND EASIER  

THAN EVER TO ORDER PARTS

AVAIL ABLE E XCLUSIVELY AT

FIRSTCALLONLINE.COM

Visit our website for a complete, internet-based catalog  
designed exclusively for the Professional.

INTRODUCING BOSCH SCAN,  

TEST AND TUNE PRODUCTS 

Bosch and O’Reilly have teamed up to bring you more.  
Bosch offers an array of mechanical, electrical, temperature  
and visual diagnostic tools.

• Accurately test, analyze and diagnose vehicle electrical  
and mechanical systems

• Scan tools range from simple code readers to advanced  
diagnostic tools featuring live engine data, CodeConnect™,  
ABS and airbag coverage

• All Bosch scan tools will work with vehicles 1996 and newer,  
OBD II and CAN

• Visit OREILLYAUTO.COM or BOSCHDIAGNOSTICS.COM to learn more
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