
SOUND-REDUCING TECHNOLOGY
NAPA has a full line of OE matched brake parts with high-tech features that can stop almost 

anything, including noise. That’s KNOW HOW at work. Visit your local NAPA AUTO PARTS Store today.

800-LET-NAPA / NAPAonline.com
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THE SIGN OF A HAPPY ENGINE 
NAPA Engine Systems is made up of the most trusted suppliers and manufacturers in the business. 

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

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

800-LET-NAPA / NAPAonline.com
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Scan here for 
your direct link to 
motorage.com

Talk shop anytime

www.motorage.com

Advancing the Automotive Service Professional Since 1899
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COMMUNITY

OFF TO CLASS: SMALL 

BUSINESS MARKETING

Simple plans will help your shop 
achieve desired success.

PRODUCTS

A NEW LOOK AT 2014 OFFERINGS

Start the New Year with a look
at some of the hottest new products.

OPERATIONS

FINDING THE RIGHT ROLES 

FOR YOUR PEOPLE

Hiring correctly is crucial. Here are some 
HR tips that give you a f ghting chance.

ONLINE EXCLUSIVE

WATCH SHORT VIDEOS 
ALL YEAR LONG

We update our Workshop with 
training, news daily.

TRENDING

OHIO TRAINER EARNS 
TOP ASE HONOR

Lloyd Koppes was named 
Training Specialist of the Year.

TECHNOLOGY

HONDA IMA SERVICE 
AND REPAIR

Chances are you’ve already 
seen this hybrid technology.

WHAT’S NEW IN?
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EVERY PART MATTERS.

parts.NissanUSA.com

Trust the Original. Genuine Nissan Parts.

And every customer matters, so don’t gamble, give them the parts they

deserve–Genuine Nissan Parts. Your local dealer has thousands of 

parts in stock–ready to deliver. Don’t settle for anything less than 

Genuine Nissan Parts.

Help is here–call the Nissan Installer Repair Hotline. 

1.855.828.4018

VIN specific online ordering–parts.NissanUSA.com

∀
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Check out new tech tips every day on our social networks!
Twitter: @pete_meier, @Motor_Age, @ATSGcompany
Facebook: Pete Meier, Tschanen Brandyberry
Workshop: Peter, CarGirl, BWrench, jatonymartin and more!

January 2014  Vol. 133, No. 1

plus

CALENDAR

COMMUNITY ONL INE  COVERAGE
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Going to class: Small 

business marketing 101

Don’t start out with plans that are too big 

for your shop and you could have success.
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The Trainer

Are you ready for this?
Hybrid sales are on the rise in the 

United States, and the trend is 

expected to continue. Will your shop 

be in tune with these changing times? 

The Trainer 
video series

Hybrid sales are on the rise. 

Will your shop be in tune with 

the changing times?

MotorAge.com/
Jan14Trainer
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BY DAVE MACHOLZ | CONTRIBUTING EDITOR

24 
Honda’s integrated motor 
assist has been in products 

for nearly 15 years, and chances 
are you already have had some of 
these vehicles in your bays.

DRIVABILITY

HONDA 
IMA SERVICE 
AND REPAIR

POWERTRAIN PRO COLUMN

THE CHRYSLER RFE
BY WAYNE COLONNA | 
POWERTRAIN PRO PUBLISHER

18 
Changes to this setup 
aim to meet 

increased torque 
demands as well as 
the ability to become 
a 5-speed.

Talk shop (and tech) in the AutoPro Workshop!
Join FREE TODAY at Workshop.Search-AutoParts.com to discuss:

➽ MAHLE has big plans for division ➽ Search Automotive Technologies has 3 focuses

➽ Ford DIS misfire diagnosis ➽ Your tax dollars at work

OHIO TRAINER HONORED
BY TSCHANEN BRANDYBERRY | MANAGING EDITOR

4 
Lloyd Koppes was named the Motor 
Age Training/ASE Master L1 Training 

Specialist of the Year.

MANAGEMENT

FINDING THE RIGHT ROLES 
FOR YOUR PEOPLE
BY BRIAN CANNING | CONTRIBUTOR

10 
Hiring is so crucial, you need to 
get it right. Here are some ways to 

give yourself a f ghting chance.

10

PROFIT MATTERS

WHY IN THE WORLD DO 
I NEED A COACH?
BY CHRIS “CHUBBY” FREDERICK | CONTRIBUTOR

14 
Even the best athletes, actors and 
other pros have coaches. Finding 

the right one can step up your game. 

4

ADVANCE TO KEEP CARQUEST, 
WORLDPAC BRANDS

4 
The company will retain the names 
following completion of its acquisition.

TIMING BELT LINE

58 
Dayco Products 
releases three new 

product categories in its 
timing belt product line: 
water pump kits with 
seals, timing belt kits 
and timing seal kits.

58

Leak detection kit

59

Synthetic 
motor oil

62
Heater cores
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WE GO THE EXTRA MILE

CARQUEST.com

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

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

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

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

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

Great people, great products, great prices!SM
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Stay on top of Industry Developments.
Sign up today for FREE SUBSCRIPTIONS to

➽ Service Repair E-News & Alerts 

➽ Certified Technician E-News & Alerts 

➽ POWERTRAIN PRO E-News & Alerts

MOTORAGE.COM/SUBSCRIBE

MOtOr Age trAining

Ohio trainer earns 
top ASE tech honor
From learning in the classroom to teaching in one, 

a top training specialist received recognition for his 

lessons to better today’s technicians. 

In November, Lloyd Koppes of Cincinnati, was 

named the Motor Age Training/ASE Master L1 

Training Specialist of the Year. He is a service train-

ing specialist for Toyota Motor Sales USA and has 

been with the company for 15 years. He previously 

spent 22 years as a technician. 

“I primarily teach in my current role. This includes 

lab set up and bugging test vehicles for class,” 

Koppes explains. “I also work on four course devel-

opment teams aimed at keeping our courses up-to-

date. I do a little field diagnosis/assessment of trou-

ble vehicles, but that is no longer my primary role.”

Koppes, a 1977 graduate of Lincoln Technical 

Institute, always has had a passion for teaching. “As 

technician, shop foreman and team leader at various 

dealerships, I found the most satisfaction came from 

mentoring entry-level technicians that came my way,” 

he recalls. “They learned to bring the repair manual 

and wiring diagram with them when asking for help.”

When the trainer had the chance to work for Toyota 

in 1999, he started as a field technical specialist. But 

he quickly adds that he immediately began to cross-

train as an instructor. He was ready to step up to the 

teaching role when a position opened in 2001. 

THERE’S MORE 
ONLINE:

HFO1234YF FOR CONSUMERS

The U.S. EPA issued a f nal rule 
under the Toxic Substances 
Control Act that will permit 
R-1234yf to be sold to consumers.

»» MOTORAGE.COM/EPAHFO1234YF

ASA-OHIO SUPPORTS SHOP 

REGISTRATION LEGISLATION

Ohio SB 232 extends the jurisdiction 
of the Motor Vehicle Repair Board to 
anyone who performs mechanical 
repairs on vehicles.

»» MOTORAGE.COM/OHIOREGISTRATION

FEDERATED ACCEPTING SHOP 

OF THE YEAR NOMINATIONS

Nominated shops will be 
evaluated on a set of criteria 
established by Federated and 
found on the nomination form.

»» MOTORAGE.COM/FEDERATEDSHOP

RIGHT TO REPAIR NOW LAW

Gov. Deval Patrick signed the 
Massachusetts Right to Repair 
legislation into law in November.

»» AFTERMARKETBUSINESS.COM/R2RSIGN

DENSO EXECS DISCUSS 

REGIONAL GROWTH

Execs discussed several product 
line expansions and introduced a 
new diagnostic tool at AAPEX.

»» AFTERMARKETBUSINESS.COM/DENSO

ASA-MICHIGAN OBJECTS TO 

SOME INSURER MANDATES

ASA-Michigan’s Collision Repair 
Forum covered State Farm’s 
PartsTrader rollout and Most 
Favored Nation (MFN) clauses.

»» ABRN.COM/MICHIGANMANDATES

NABC NAMES LEADERSHIP

The National Auto Body Council 
announces new board members 
and off cers for 2014. 

»» ABRN.COM/NABCOFFICERS

BreAKing news

ACQuisitiOn

ADVANCE TO 
KEEP CARQUEST, 
WORLDPAC 
BRANDS

While Advance Auto Parts 

awaits the Federal Trade 

Commiss ion ’s  (FTC) 

required investigation into 

its acquisition of General 

Parts International Inc. to 

wrap up, some additional 

information about the 

future of the CARQUEST 

and WORLDPAC brands 

has come to the surface. 

All three brands will 

remain after the acquisi-

tion is complete, which 

John Hanighen, vice 

president Commercial 

Marketing with Advance 

Auto Parts Professional, 

says should be in the first 

part of 2014. The acquisi-

tion, still in the agreement 

phase because of the FTC 

investigation, includes all 

aspects of GPI, including 

CARQUEST as a program 

group, TechNet coun-

cils, CARQUEST Training 

Institute and WORLDPAC. 

“We’ve discussed the 

brands and how impor-

tant they are in the cus-

tomers’ minds, and that’s 

what’s important to us — 

the customers’ minds and 

what they’re used to,” 

Hanighen says, noting 

that the program distribu-

tion group is a new foray 

for Advance. “We’ve talk-

ed about the CARQUEST 

brand and how important 

that is, TechNet as well 

and WORLDPAC.”

INDUSTRY NEWS [advance] continuES / pagE 6
Discussion is on-going in 

MotorAge.com forums

Photo: Peter Jordan

Lloyd Koppes (right) receives his award from James 

Hwang, Motor Age Training brand manager.

[ohio trainer] continuES / pagE 6
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©2013 WD-40 Company

CHIP FOOSE IS THE AUTHORITY IN HOT 

ROD DESIGN AND BUILDING. And when 

he needs to cut through rust fast, he 

trusts WD-40® Specialist® Rust Release 

Penetrant. It works 50% faster than the 

leading competitor. Plus, it’s specifically 

formulated with a protective barrier that 

keeps rust from returning.

Visit us at www.WD40Specialist.com/fast
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trending  industry news

“I am one of the privileged few who get 

to do what they love and be paid for it,” 

he says. Koppes’ region covers Michigan, 

Ohio, Kentucky and Tennessee, and he 

spends an average of 10 to 12 days per 

month teaching technicians. When he’s 

not in the field, he and his wife Jean spend 

as much time as they can on their 2008 

Honda Goldwing (he learned to ride at age 

50), or you can find him relaxing in the pool 

or “putzing in the ‘Man Cave’ garage.”

The lifestyle and love of teaching can be 

traced back through his career. He attend-

ed Lincoln Technical Institute after finding 

a love of the automotive industry, solving 

problems and working with his hands. 

His family saw that first hand, as Koppes’ 

four now grown children — Stephen, 

Michelle, Jonathan and Christopher — 

grew up watching their father working at 

a dealership or on side jobs in the garage 

at home. “In our spare time, we would 

travel in our 1955 GMC bus conversion, 

a retired Greyhound. Today two of them 

are in education and two of them work in 

the oil and gas industry.”

Koppes has come a long way, thanks 

to his love of teaching, his experience at 

Lincoln Tech and his dedication to staying 

ASE certified (he is a Master L1 Technician). 

“In this business nothing is handed to 

you. But with hard work and consistency 

you can accomplish great things. Take the 

utmost pride in your work,” he wraps up.

— Tschanen Brandyberry, managing editor

He adds that for store owners, 

Advance has discussed keeping the 

CARQUEST brand for them, and work-

ing very closely with them over time. 

The retailer recognizes the brad equity 

in both CARQUEST and WORLDPAC, 

and in a couple of years, they will look 

“probably a lot like they look today.” 

“It’s pretty much how they look 

today, especially the equity that’s been 

built by both of them in the commercial 

customers’ minds,” Hanighen states. 

“Bob Cushing (president and CEO of 

WORLDPAC) has done an incredible 

job building that company. Why would 

you ever want to do anything negative 

to it or change it?”

In fact, O. Temple Sloan III, president 

of GPI, will continue in that role, report-

ing to Darren Jackson, CEO of Advance. 

He also is expected to join the Advance 

Auto Parts Board of Directors. 

Advance Auto Parts is acquiring GPI 

in an all-cash transaction valued at 

$2.04 billion. Both boards of directors 

approved the acquisition last year, and 

Advanced announced it in mid-Octo-

ber. This moves comes on the heals of 

Advance’s acquisition of BWP at the end 

of 2012, a trigger for this year’s actions. 

“We had an acquisition with BWP last 

year, which was a very large CARQUEST 

owner at the time, and things pro-

gressed from there,” Hanighen says.  

“What we’ve talked about publicly is 

the scope of it, how national it is and 

how much larger it is. That gives us 

some visibility in the West Coast and 

such, which is excellent, which we 

didn’t have before. That makes it stra-

tegically a very good fit for us.”

The move will make Advance the 

largest aftermarket parts provider in 

North America.

— Tschanen Brandyberry, managing editor

Federal-Mogul aiMs to 
Make techs sMarter

by tschanen brandyberry | managing Editor

Federal-Mogul understands that not every shop can have its 

own IT department, developing new technologies to make 

servicing vehicles easier.

So it did just that for those shops. Federal-Mogul unveiled 

SmartChoice Mobile at AAPEX. The new free app, available 

in the Google Play and Apple stores, aims to make today’s 

technicians more efficient and professional.

Brent Berman, manager, e-Data Services Global 

Aftermarket, gave countless demonstrations of the app dur-

ing AAPEX, showing off the simple-to-use interface. Upon 

downloading the app, the shop employee will fill out informa-

tion about the shop and their roles. This information will be 

included later when the technician or service writer sends 

estimates and repair updates to the consumer.

The user also chooses which Federal-Mogul brands they 

use and install, such as ANCO, MOOG and Fel-Pro.

There are four main options within the app: look-up by 

VIN scan, look-up by application, send inspection results and 

product information. A technician will open the app, choose 

VIN scan and scan the vehicle. The app then will pull up all 

of the parts Federal-Mogul brands offer for that particular 

make and model. Only the parts of the product lines the user 

chose will appear.

Berman explains that the app pulls from information in the 

FME catalog, and lists parts alphabetically including photos. 

The technician, or service writer, chooses the parts needed 

for this repair, and they are kept in a running list.

After choosing the parts, Berman explains the user can 

complete an inspection template with repair information, 

price estimates and photos of the worn parts. They also can 

include brand information, which could offer the customer 

rebates during some times of the year.

The template uses the information to send an HTML form 

in both mobile and desktop formats, Berman notes, to the 

customer. They then can reply via phone or email to the shop 

about the repairs.

“For a two- or three-bay shop that doesn’t have a lot of 

IT support, we feel this is a nice free tool to help with cred-

ibility,” Berman states.

“it’s pretty much how they 

look today, especially the 

equity that’s been built 

by both of them in the 

commercial customers’ 

minds,” — John Hanighen

[advance] 

continuEd from pagE 4

[ohio trainer] 

continuEd from pagE 4
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A POWER PLANT FOR YOUR CAR
These days, car batteries need more than starting power, and the NAPA Legend Premium AGM 

takes power to a whole new level. Whether it’s taking charge of power-hungry electronics, 

stop-and-go traffi  c, or brutal weather, the NAPA Legend Premium AGM gives you twice the 

endurance of conventional designs. So insist on the battery with the power of KNOW HOW. 

Visit your local NAPA AUTO PARTS Store today.

800-LET-NAPA / NAPAonline.com 
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SPONSORED BY

?
QUESTION 
OF THE 
MONTH

BY TIM ROSS | WORKSHOP MEMBER

I
f you’re new to the small business 

marketing game or your previous 

attempts at marketing haven’t 

been very effective, it’s time for 

Marketing 101 for the Small Business.

• You’re not a large corporation: If 

everything you know about market-

ing comes from big name brands like 

Proctor & Gamble, you have to learn 

that size matters. Unlike a giant com-

pany with a huge marketing budget, 

you don’t have unlimited funds to 

waste on campaigns that might not 

work. You won’t be able to reach 

every person in your target audience. 

Do some careful planning before you 

send out direct mail advertising or 

even a single email, and you’ll find 

you build a far more effective pres-

ence for your company.

• Think local: While it’s tempting 

to dream about using your marketing 

to build a nationwide presence, you 

need to tap into the local market. The 

key is to reach those who might come 

by your shop, not those who are at 

least 30 minutes from your location.

• Don’t rely on just one approach: 

If you are only marketing through 

one channel, you’re missing out on 

customers who get their messages 

from other vehicles. Some customers 

Going to class: Small 
business marketing 101

Don’t start out with plans that are too big for your shop and you could have success.

Stay on top of Industry Developments.
Sign up today for FREE SUBSCRIPTIONS to

➽ Service Repair E-News & Alerts 

➽ Certified Technician E-News & Alerts 

➽ POWERTRAIN PRO E-News & Alerts

MOTORAGE.COM/SUBSCRIBE

SURVEY: ASE recently announced it will 
offer a hybrid certification beginning next 
year. So while this isn’t an “official” ASE 
question, it might help stimulate you into 
learning more about hybrid service. All of 
the following are acronyms for different 
hybrid vehicle designs EXCEPT:

A. PHEV
B. BEV
C. DCEV
D. E-REV

Go to MotorAge.com/jan14survey to 
answer this question and to enter our 
contest from our sponsor Federated 
Auto Parts. 

BECOME A BLOGGER

MotorAge.com/BestBlogs
.com

BEST OF THE BLOGS are articles written by bloggers on Motor Age’s community pages

ManagementSuccess

Every employee has a goal

Over the years, a shop owner friend of 

mine in Philly has spoken to hundreds of 

possible new hires, and I’m sure 50 of them 

were “really good potential employees.” He 

had personally interviewed a lot of people. 

He hired some and didn’t hire others. But 

here’s the point. … He could have turned 

50 (of those several hundred people he 

interviewed) into really good employees. 

That’s far more than he needed. The raw 

ingredients for a recipe of business suc-

cess were right under his nose.

My friend’s theory about f nding good 

people is very common. And it leads 

exactly nowhere.

Here’s the truth: You can hire a “really 

good potential employee,” and if you 

don’t have things properly in place to 

bring them up to the level of being a 

“really good actual employee for YOUR 

SHOP,” you won’t actually get a really 

good employee at all. 

And you might get one that winds up not 

liking you or having no respect for you. 

When that happens, they certainly won’t 

do their best. It’s not good for them; it’s 

not good for you, the shop, customers, 

the cash or your peace of mind. And you 

might wonder what’s wrong with your hir-

ing practices when that wasn’t the real 

problem.

This can be one of the toughest chal-

lenges for a shop owner to face.

Greg_Miller

Inaugural FRAM tour a success

FRAM Filtration, a U.S. oil f lter brand, 

recently announced a successful conclu-

sion to the 2013 

c r o s s - c o u n t r y 

tour that saw a new 

mobile education unit 

from FRAM® crisscross 

the nation, traveling more t h a n 

10,000 miles to visit popular automotive 

enthusiast events, training centers and 

retail locations. 

The mobile education unit was intro-

duced by FRAM and Prestone® in 2013 

as a new means of cultivating meaning-

ful relationships with individuals who care 

deeply about the maintenance and per-

formance of their vehicles.

Equipped with interactive displays 

explaining oil and air f ltration, touch-

screen TVs with 3D renderings of the f l-

ters and cutaways of FRAM’s products, 

the mobile unit emerged as a valuable 

training tool. 
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might hear about you from direct mail. 

Others might stumble on your web-

site or learn about you from reviews 

on Yelp. Don’t forget to execute a 

multi-channel marketing approach 

and carefully review the analytics 

of each channel to figure out how to 

make your marketing more effective.

Marketing is often the toughest part 

of owning a small business, but with 

a little help and guidance, you’ll find 

your marketing sea legs soon. 

foleytech:
It does not diagnose the 
problem, it gives you direc-
tion to diagnose that area. 
Don’t mislead people, it 
gives people false hope 
when they go to a repair 
shop and we tell them 
something else is wrong 
with there car other than 
what the code was.

MASTERMECH48:
First thought, With all this 
crap interest on global 
warming and CO2 emis-
sions into the atmosphere, 
Long term wise where 
does this device set in the 

priorities list to be banned 
for CO2 emissions? I would 
have thought that the EPA 
would have been all over 
this unit.   

smracing:
The hardest thing we have 
to do as shop owners is 
fi nd how to motivate and 
retain employees. There 
never seems to be a con-
stant as to what they want. 
Creating a stable work 
environment and maintain-
ing a upbeat mood in the 
shop seems to help, but it 
doesn’t seem to work with 
every personality.   

aquatpup:
I always hear gas prices 
being the problem, but yet 
I have to fi ght the terrible 
traffi c on the expressways 
every morning because of all 
the traffi c. Why is it that no 
one talks about our custom-
ers losing their jobs, getting 
their hours cut back, etc.? 

hoauto:
With a higher unemploy-
ment rate, there are less 
miles driven to work. You 
can do most of your job 
search online, only driving 
to a potential job when 
needed.

The best of what you’re saying on Facebook.com/MotorAgeMagazine 
Twitter (@Motor_Age and @PeteMeier) and the AutoPro Workshop.

Nissan pushes the envelope
Nissan BladeGlider is both a proposal 
for the future of EV development and a 
prototype of a production vehicle.

MotorAge.com/nissanev

MINI Cooper no start
In this video, you’ll see variables involved 
with an engine that cranks very slowly.

MotorAge.com/minicooper

Why become a tech?
What draws the bright minds we need 
to this industry and what perceptions do 
we need to change to attract the next 
generation?

MotorAge.com/whyatech

A 2014 Industry 
Outlook 

SEARCH OUR ARCHIVES OF OVER 

800 ONLINE VIDEOS

MotorAge.com/
2014outlook

WORLDPAC’s Bob Cushing
WORLDPAC President and CEO Bob Cushing 
was greeted by a sold out crowd at the AASA 
Executive Breakfast at AAPEX. He discussed 
his operation, highlighted key features and 
some new technology WORLDPAC is using to 
benefi t its customers.

GAAS 2014 announcement
Denny Welvaert, chairman of the Global Auto-
motive Aftermarket Symposium, talks about 
“Connected” the theme for the 2014 event.

How DIS ignition systems work
Check out this training video for your 
technicians.

Breaking down marketing
Tips to help you get started on the right foot as 
the new year gets underway.

JAN. 16-18

MACS Worldwide Conference
New Orleans

MARCH 3-9

VISION Hi-Tech Training and Expo
Kansas, City, Mo.

MARCH 21-23

Automotive Training Expo
SeaTac, Wash.

MARCH 22

TST Technicians Big 
Training Event
Located in Fishkill, N.Y., the event features 
Bernie Thompson, Wayne Colonna, Scott 
Brown and Pete Meier.

MARCH

Cat converter effi ciency codes
This webinar will be broadcast live from VISION 
Hi-Tech Training & Expo.

MARCH

Blue link diagnostics
This webinar will be broadcast live from VISION 
Hi-Tech Training & Expo.

MAY

EPA 609 certifi cation
This webinar will be brought to you in 
cooperation with TST.

JUNE

Using scopes
This webinar will be brought to you in 
cooperation with ATSG.

COMING UP IN MARCH

Cat converter 
effi ciency codes
We take this webinar on the road, broadcasting 
live from VISION. In addition, we’ll have a 
second webinar there on blue link diagnostics. 
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RECE IVES TITLE

LLOYD KOPPES

Ohio man named L1 
training specialist.

THE

TRAINER
 VIDEO
PETE MEIER

Making the case for 
hybrid service.

CHRIS “CHUBBY”  

FREDERICK

WHY DO I NEED A COACH?

Even the pro athletes 
& actors have help.
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Scan the QR Code with 
your smartphone’s camera, 
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and enter the 
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OPERATIONS
TAKE CONTROL 

OF YOUR BUSINESS

Photo: ThinkStock

read it on MotorAge.com

CONSUMER SHIFT

Consumers are 
willing to invest 
more money in 
older vehicles, 
good news for us.

/consumershift

SELLING ACTIVITY 
OR RESULTS?

This blog aims to 
give insight into 
big claims shop 
owners see daily.

/sellingwhat

MARKETING 
YOUR EXPERTISE

Motorists want to 
know their car is in 
able hands, which 
can make a sale.

/expertise

IN THIS SECTION

10 Management 
Feature

14 Prof t Matters

A BIG 
challenge to any business owner or anyone 

tasked with hiring and firing is keeping our 

stores fully staffed. Even worse is keeping 

our stores fully staffed with capable, competent people who 

know what is expected and know the policies and proce-

dures that are unique to our operation. Often the perfect 

candidate is right there under our nose working for us. We 

just forgot they were there.

I would be the first to acknowledge that there are some 

employees out there who will never measure up and who 

will never live up to our expectations. We hired them based 

on their resume, but even with extensive training and clear 

direction, they just never have made it and likely never will. 

We all have seen and experienced these lost souls. These are 

not the employees I will be talking about. The employees I 

want to discuss are those who have shown potential, even 

have had moments of brilliance but somehow have never 

blossomed into the hard chargers we thought we were hiring.

Knowing how busy most of us are and the state of training 

in our industry, I want us to look much closer to home the 

next time we find ourselves needing to fill a position. I have 

seen it again and again where we hire a seemingly perfect 

employee, with all of the right experience and skills, and 

within weeks of our hiring them we find ourselves frustrated 

and angry because 

they just arenÕt 

getting it done. 

They just donÕt 

get it. We give 

up on them, donÕt 

waste any addi-

tional time trying 

to train them and 

just let them drift 

HIRING IS SO CRUCIAL, YOU NEED TO GET IT 

RIGHT. HERE ARE SOME WAYS TO GIVE 

YOURSELF A FIGHTING CHANCE. 

BY BRIAN CANNING | CONTRIBUTOR

 MANAGEMENT

Scan this QR Code to read on 

your smartphone tips on 

assembling the right team. Or visit 

MotorAge.com/rightteam

GET A FREE SCAN TOOL APP AT:
www.scanlife.com
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WANT MORE MANAGEMENT ADVICE? READ OUR ARCHIVES
 MotorAge.com/management 

through the day pretty 

much ignoring them. 

We want you to 

take a hard look 

at yourselves and 

how you went 

about  t ra in ing 

them and setting 

expectations for 

their performance. 

Too often I find these 

new employees under-

trained and clueless as to 

what we expect of them, and 

too often we, the shop owners and ser-

vice managers, are to blame. 

How It Usually Works Out
In many cases, we find ourselves hir-

ing out of desperation. We have lost 

a key employee and though we were 

given notice or at least had a suspicion 

that they were on their way out, true 

to our long-standing habits, we didnÕt 

do anything toward placing an ad or 

otherwise responding to the need to 

hire somebody. Now we are down an 

employee and desperate to find some-

body as soon as possible. We place 

an ad on Craigslist, by some miracle 

(given our inability to effectively inter-

view) not only get a good response but 

actually interview and hire a ÒperfectÓ 

replacement. Life is good! 

Unfortunately, we have no formal 

plan for training this new employee, 

and a good portion of the time we throw 

him or her on the counter or out in the 

shop. Despite our being armed with 

great intentions, by luck or by a mira-

cle, some of these new staff members 

survive this baptism by fire for several 

hours or even a few days and we decide 

theyÕre brilliant. TheyÕre our guy, and 

seeing how motivated and capable they 

are, we cease any effort toward training 

them. They obviously get it. 

However, we have just short cir-

cuited their training by throwing them 

into the fray unprepared for what will 

be coming at them, unaware of what 

our expectations are, and setting them 

up very nicely to fail. They 

are untrained, donÕt 

have the knowledge 

or skills specific to 

our operation, donÕt 

know what man-

agement wants, 

and have no chance 

of being all that we 

would have them be.

In putting together a 

training regimen, I like to 

combine a 60-day calendar 

with a list of critical tasks that I 

would like for the employee to mas-

ter before setting them loose on the 

world. I notate times and days that we 

would provide training in the indicated 

tasks and do everything humanly pos-

sible to live by this training calendar. 

During the training period, you can 

throw the employee where you will, 

hopefully attempting to train them 

along the way. But on the indicated 

days and times, they need to be get-

ting the planned training and all else 

is secondary in the effort. This way 

we are assured that no matter what, 

our people are learning and exposed 

to the tasks that we have determined 

are most important. This assures that 

they have formal instruction in each 

applicable area. This more formal 

approach will go a long way toward 

assuring that our people are capable of 

doing the things we expect from them 

and are set up for success.

As leaders and as managers, it is 

extraordinarily important that we 

provide training and a work environ-

ment that will give our employees the 

greatest opportunity to succeed; suc-

cess being their ability to live up to our 

expectations. The second we short-cir-

cuit the training process, the second 

we make assumptions about their abil-

ity, we set our newly hired or newly 

promoted employee up for failure and 

set ourselves up for frustration. 

Assume they know nothing and 

give them every opportunity to learn 

and benefit from a well thought out 

training process then get out of their 

way. Armed with this knowledge and 

experience, they might shock you with 

their ability and astound you by being 

all that you had hoped for and more. 

Redemption, in the form of training 

and clear expectations, might save you 

the cost of that ad and perpetuating an 

unfortunate cycle of hiring and eventu-

ally firing the wrong guy. Realigning 

the roles and responsibilities of exist-

ing staff members is much easier and 

more cost effective than recruiting and 

is also very good for the team.

You might not need to hire new 

employees, but if you take the time to 

evaluate and rearrange your staff, your 

productivity and sales could skyrocket.

This scenario is very similar to what 

I see shop owners do with marketing. 

Though we are cash starved, just bare-

ly able to pay our bills, we dig around 

in our couch and underneath the seats 

in our cars and scrape together enough 

money to purchase the latest and great-

est marketing tool, because goodness 

knows we need more cars. In this case, 

we decide we need a new service 

advisor or a new B tech and without a 

thought toward the people we already 

have on staff, we are all over Monster 

or Career Builder looking for staff mem-

bers that as likely as not already are 

there on staff, right under our nose.

If you have a staffing need, fill it and 

fill it quickly. But when you start out on 

that search, before you look anywhere 

else, look close to home. 

ÒTHE SECOND WE SHORT-CIRCUIT THE TRAINING PROCESS, THE SECOND 

WE MAKE ASSUMPTIONS ABOUT THEIR ABILITY, WE SET OUR NEWLY HIRED 

OR NEWLY PROMOTED EMPLOYEE UP FOR FAILURE AND SET OURSELVES 

UP FOR FRUSTRATION,Ó

BRIAN CANNING  [CONTRIBUTOR]

While it’s important
to hire the right person,
sometimes focusing on 

female candidates 
is a way to go.
MotorAge.com/
hirewomen

Brian Canning is 30-year veteran of the automotive repair 
industry. He has been a leadership coach, Goodyear 
service manager, retail sales manager for a distributor, 
run a large fl eet operation and headed a large multi-
state sales territory for an independent manufacturer 
of automotive parts.

  Email Brian at brimarc@hotmail.com

BRIAN
CANNING
CONTRIBUTOR
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And with your manners,
you’ll probably stay

available.

Hey, it says 
“available!”�
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IT’S NO MYSTERY.
INTRODUCING PARTS AVAILABILITY

It doesn’t take a rocket scientist to

figure out where to get the best parts

for a Toyota. And now it doesn’t take 

a Vulcan to figure out whether it’s 

in stock, either. Just land at the 

Toyota Wholesale Website, and you

share in the collective knowledge 

of your favorite Toyota Dealer.*

So now you know.

Now available at:
ToyotaPartsAndService.com

©2013 Toyota Motor Sales, U.S.A., Inc.

*Programs and information subject to dealer participation.

Yeah, baby, 
I'm available, too!

Are u a tamale,
�cause u are hot!
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OPERATIONS

 PROFIT MATTERS HOW DO YOUR NUMBERS LINE UP?

Photo: ThinkStock

MOST OF 
us sleep with 

a great coach; 

but if you 

won’t listen to him or her, let me give 

you some suggestions before you hire 

a coach. Whether you want to stay the 

best shop owner or the best athlete, 

remember you are in the game, and you 

can’t see the whole field or the big pic-

ture when you are in it. We all have blind 

spots, and a good coach will enhance 

your strengths and reduce weaknesses. 

Successful athletes, shop owners, CEOs 

and actors all have coaches.

If you want to increase profits, the 

right coach could decrease the time it 

would take you to achieve greater prof-

its while reinforcing what many owners 

need to hear, which is that it is OK to 

make money in your business. If you 

are comfortable and just want more 

free time, a coach can work with your 

employees and keep an eye on your 

money while you are on vacation, plus 

help you grow your second in command. 

Most owners have difficulty transfer-

ring their own skills because they have 

never been trained to teach. If you are 

in a slump and stressed out, a coach can 

help you make the right decisions. 

If you don’t like change and just want 

things to stay the way they are, you 

really need a coach because this indus-

try is changing rapidly. If you don’t like 

change, you might have developed a 

bad habit of not taking anyone’s advice, 

including the coach you sleep with, who 

probably knows you better than anyone.

I can tell you that I never would 

have been able to grow my business 

to where it is today if it were not for 

my three coaches. I am guilty of all the 

above and fought hiring my first coach 

until about 10 years ago. I rarely lis-

tened to my wife, and that was a big 

mistake as well! Today, there is not any 

important decision I make without ask-

ing for advice. I also have seen tens of 

thousands of owners accomplish things 

that they never thought possible with a 

coach’s help and in less time than they 

ever imagined.

What Kind of Coach to Hire?

You want to hire a coach who works 

for a company that guarantees results. 

Then you want coaches with at least 18 

to 20 years of automotive management 

experience. They need to have walked 

the talk and understand exactly what it 

takes to be successful in a repair shop. 

WHY IN THE WORLD 
DO I NEED A COACH?
EVEN THE BEST ATHLETES, ACTORS AND OTHER PROS HAVE COACHES. 

FINDING THE RIGHT ONE CAN STEP UP YOUR GAME.

BY CHRIS “CHUBBY” FREDERICK | CONTRIBUTOR

Scan this QR Code to get more on 

your smartphone. Or visit 

MotorAge.com/Profi tMatters114

GET A FREE SCAN TOOL APP AT:
www.scanlife.com
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DEDICATED TO THE PROFESSIONAL

SIGN UP & SAVE!

*Limit 4 gift cards per account, per promotional period. See FirstCallOnline.com for additional information.

PARTS PAYOFF™ MEMBERS  
EARN REWARDS ON ALL QUALIFYING PURCHASES!

For each $1000 in qualifying purchases!

®

Starters and Alternators

Starters and Alternators Oil and Air Filters
Oil and Air Filters

Oil and Air Filters

Wire Sets, Fuel Injection,  
Emissions and Ignition

Wire Sets and Coil-on-Boots Automotive Spark Plugs

Wire Sets and Ignition 

Components
Spark Plugs, Glow Plugs  

and Oxygen Sensors
Automotive Spark Plugs

Automotive Spark Plugs

*

VISIT FIRSTCALLONLINE.COM AND ENROLL TODAY
NOT A PARTS PAYOFF MEMBER?

EARN WITH THESE QUALIFYING BRANDS
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Stay the Best
Our life-changing 1-Day Workshops
are coming to venues all over the
US and Canada!
• The average attendee picks up 3–8% profit

• We’ve helped more than 25,000 shops over 35-plus years

• Rated the #1 management consulting firm in the industry 
by Frost & Sullivan

Spots are limited. Find out when 
we’ll be near you and sign up online
at atiworkshops.com Chris “Chubby” 

Frederick, CEO

I have seen many well-intentioned 

accountants that understand account-

ing well but know nothing about auto-

motive service, so they make many mis-

takes on operational practices. Because 

your problems might move from finance 

to sales to hiring to advertising to mar-

keting to management to leadership, 

what do you think the odds are a coach 

could be an expert in all of them? Slim, 

right! So, you want a coach that works 

with coaching and training specialists in 

the same company so they can fix your 

entire operation, not just one part of it. 

Because you need hands-on training 

to become perfect, you want a coach 

connected to a school where train-

ers can teach you accounting, finance, 

sales, marketing, recruiting, advertising 

and leadership, just to name a few.

Most importantly, because you will 

need tune-up training in every category 

every year for you and all your people, 

make sure the training is unlimited and 

all-inclusive. If you pay a la carte, you 

never will buy enough training and you 

will overpay for the training.

You also want a coach with lots of 

experience coaching, not just success 

fixing their shop. Most professionals 

do not realize how they do things and 

therefore cannot transfer their skills. 

Successful shop owners are like suc-

cessful quarterbacks, they might not 

make great coaches. New coaches 

need to shadow successful coaches for 

six months, implementing more than 40 

different strategies a week before they 

are allowed to fly solo. Unless a coach 

has worked successfully with at least 

80 clients, don’t let them learn on you.

You also don’t want a coach with the 

same personality as you! If you are a 

directive leader and act fast under pres-

sure, it is extremely important to have 

a strategic coach to slow you down to 

make sure you are making the right 

decision. If you are a strategic leader 

and overthink everything, a directive 

coach would hold you accountable and 

make you take action.

Finally, you want to hire a coach with 

a proven track record of success in the 

field as a practitioner and as a coach. 

They should be coaching lots of clients, 

so talk to as many as you can to ensure 

they will fit you and your business.

What to Look For in a Coach

You want a coach that is assertive and 

will hold your feet to the fire. A good lis-

tener, one that cares about your success 

and can think outside the box to help 

you. A good coach will always tell you 

the truth even if you don’t want to hear 

it. One that keeps you in balance and 

focused, gives direction and encourage-

ment but stands on principle, knowing 

what works and is workable for you.

Also, look for a coach with a boss, a 

head coach and interview their head 

coach. Your coach needs to be held 

accountable for your satisfaction and 

return on investment. You might want a 

second opinion or want a coach change 

to someone stronger in the area you lack 

the most, so work with a company that 

has lots of coaches to choose from. 

This leads us to your board of direc-

tors. You might not think you are big 

enough, but if you join a 20 Group of 

successful shop owners, they can give 

you advice like a board. But you only 

want to be part of a group that is high-

ly successful; otherwise, you will get 

lousy advice or none at all. And the 20 

Group should be included in the coach-

ing fee. 

Finally, you need a training and 

coaching company that will create a 

five-year roadmap to get you where you 

want to go and will help you make the 

investment monthly in a total plan, so 

you don’t have to shell out the money 

all at once or load up your credit card.

Most of us are sleeping giants, and 

with effective coaching we can accom-

plish everything in life we have not 

yet succeeded in. If you want to see 

whether you are coachable, for a lim-

ited time you can download an “Are 

You Coachable?” test at www.ation-

linetraining.com/2014-01 and find out 

whether an investment in a coach is 

for you or not. Everyone needs a coach. 

The question is, are you coachable, or 

have you decided to stop growing? 

“IF I KNOW I HATE CHANGE IS A COACH A GOOD IDEA? YES, BECAUSE YOU ARE LESS 

LIKELY TO CHANGE ON YOUR OWN OR FROM FAMILY INFLUENCE,”

CHRIS “CHUBBY” FREDERICK  [ATI CEO]

CHRIS “CHUBBY” 
FREDERICK
CONTRIBUTOR

Chris “Chubby” Frederick is the CEO and founder of the 
Automotive Training Institute. ATI’s 108 associates train 
and coach more than 1,150 shop owners every week 
across North America to drive profi ts and dreams home 
to their families. Our associates love helping shop owners 
who are having the same struggle as many of them have 
had, and who are looking for the same answers — and in 
some cases looking for a lifeline.

  E-mail Chubby at cfrederick@autotraining.net

PROFIT MATTERS
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FRAM Pro™ 

Synthetic

For 100% Synthetic Oil 

up to 15,000 miles

FRAM Pro Plus™

For Synthetic Blended Oil  

up to 10,000 miles

Pay Me Now or Pay Me Later...

PRO SERIES

© 2013, FRAM Group IP, LLC. 1900 West Field Court, Lake Forest, IL 60045.

Hotline: 800.890.2075  www.framproseries.com

Today’s extended oil change intervals don’t 

have to reduce your lube service profits.

The FRAM Pro Series line of filters can help you get more dollars from every oil change 

service performed, while giving your customers peace of mind between changes.

FRAM Pro Series—Engineered for the latest oil types and OE oil change intervals.

FRAM Pro™

For Conventional Oil 

up to 5,000 Miles

™
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read it on MotorAge.com

ATSG MANUALS

There are several 

types of manuals 

available, all 

color-coded for you. 

/atsgmanuals

PLANETARY 
GEAR SETS

A technical demo & 

description of this 

basic operation.

/gearsets

BMW’S TRIAD

This vehicle came 

into the shop with 

its lights lit like a 

Christmas tree. 

/bmwtriad

IN THIS SECTION

18 POWERTRAIN PRO Column

24 Drivability

CHRYSLER’S  
family 

of RFE 

trans-

missions (Figures 1 and 2) began as 

a 4-speed and currently is a 6-speed 

transmission. The RFE means it is 

a rear wheel drive, fully electronic 

transmission.

In 1999, the 4-speed version called 

the 45RFE was put into the Jeep Grand 

Cherokee 4.7L vehicles, followed by 

Dodge Dakota and Durango 4.7L in 

2000. By 2002, it found its way into 

Jeep Liberty and Dodge Ram 1500.

With slight changes to some internal 

parts and programming, the design of 

the transmission allowed for it to easily 

become a 5-speed, and it was called the 

545RFE transmission. This occurred as 

early as 2001 in Jeep Grand Cherokees.

To handle increased torque demands 

for later model diesel applications, 

internal components were modified and 

gear ratios and shift strategies were 

changed to produce a 6-speed version 

of this transmission called the 68RFE. 

The 2007 Ram 2500 and 3500 full chas-

sis pickups with the 6.7L Cummins 

Diesels were the first to receive this 

6-speed transmission. 

In 2012, the 545RFE transmis-

sion was re-calibrated to provide six 

speeds in the Electronic Range Select 

mode only. In the normal drive range, 

it will shift as a 5-speed unit. In Dodge 

Ram 1500 models, this transmission is 

referred to as a 65RFE. In 2500 and 

3500 gas models, it is called the 66RFE. 

Some improvements were made to the 

torque converter with these two trans-

missions as well.

Regardless of whether it is a 4-, 5- or 

6-speed transmission, all of them utilize 

the same six clutch pack assemblies: 

three that drive the gear train, three 

that hold and one low sprag. 

As with any automatic transmis-

sion, there are times where it would be 

quite helpful to check clutch pressures 

in a diagnostic approach to a prob-

lem. This step, however, is often time 

bypassed for one reason or another. 

Legitimately, once installed into the 

vehicle, the taps on various transmis-

sions become inaccessible. In some 

instances, the time it takes to make 

those taps accessible the transmis-

sion is near out of the car. Sometimes 

these taps are only inches away from 

the catalytic converter.

The Chrysler RFE
CHANGES TO THIS SETUP AIM TO MEET INCREASED TORQUE DEMANDS 

AS WELL AS THE ABILITY TO BECOME A 5-SPEED. 

BY WAYNE COLONNA | POWERTRAIN PRO PUBLISHER
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MAKE A RESOLUTION TO STAY UP ON 
TRANSMISSION NEWS. SIGN UP TODAY.

www.MotorAge.com/ptpf ash

waYne colonna

is President of the Automatic Transmission 

Service Group (ATSG) in Cutler Bay, Fla., 

and a frequent speaker/instructor for 

transmission training around the globe.
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With Chrysler’s RFE 

transmissions, all the 

clutch pressure taps 

have been placed on 

the valve body itself 

(Figure 3). This 

requires having a 

special pan with 

access ports and 

pressure pipe fittings 

(Miller Special Tool 

8258A) to reach those 

taps with which to attach 

gauges (Figures 4 and 5). 

Removing the pan and the pressure 

taps, then installing the special service 

pan, the pressure pipe fittings, gauges 

and fluid is without a doubt a time-

consuming process. As a result, I know 

only a few shops that have made this 

investment. So clutch pressure rarely 

is ever checked.

Checking main line pressure is anoth-

er challenge with this transmission. In 

fact, there really is not a dedicated line 

pressure tap on this trans-

mission. What it does 

have is an external 

line pressure sensor 

(transducer) located 

on the right rear 

side of the case 

(Figure 6).

As  wi th  any 

transducer used on 

or in a transmission, 

it reports back to the 

computer the pressures it 

is monitoring; in this case (or 

should I say “on this case”), main line 

pressure.

The parameter display provided 

to the scan tool from the computer 

for this transducer is referred to as 

“Actual” line pressure and usually 

can be observed in volts DC or pres-

sure psi. The “Desired” line pressure 

parameter is what the computer is 

commanding line pressure to be based 

on load and temperature and other 

pre-determined factors. This param-

eter can be viewed in psi as well as 

duty cycle percent (Figure 7). 

With line pressure being sent to 

the transducer for it to be monitored, 

it’s a great place to be able to check 

line pressure with a gauge (Figure 8). 

Although the transducer is supposed 

to monitor line pressure, and the scan 

tool calls it “Actual” line pressure, 

this doesn’t mean it’s true. A pressure 

gauge on the port will tell you if the 

transducer is working correctly or not.

Attaching a pressure gauge to this 

port however requires a special tool as 

seen in Figure 9 (Miller Special Tool 

8259). The transducer is removed from 

the transmission and the tool installs 

into the port. A mounting block at the 

end of the hydraulic line of the tool 

provides a location for the transducer 

to be installed as well as a pressure 

gauge. This allows the transducer 

to remain plugged in both electri-

cally and hydraulically. If it remained 

unplugged, a code would set and line 

pressure would remain elevated. 

When all things are working correct-

ly, desired and actual pressure read-

ings in the scan tool are usually within 

3 psi of each other. Here are typical 

readings taken from a good working 

2007 Dodge Ram Truck (4WD) 5.7L V-8:

Idle in Drive stopped

Actual Line Pressure 1 (PSI) ___ 38.1

Desired Line Pressure (PSI) ___ 40.0

Line Pressure Duty-Cycle (RFE) (%) ___ 29.1 

Stall in Drive stopped

Actual Line Pressure 1 (PSI) ___ 157.8

Desired Line Pressure (PSI) ___ 160.1

Line Pressure Duty-Cycle (RFE) (%) ___ 5.1

Medium acceleration

Actual Line Pressure 1 (PSI) ___ 118.0

Desired Line Pressure (PSI) ___ 118.0

Line Pressure Duty-Cycle (RFE) (%) ___ 19.67

Cruising in 5th with TCC On

Actual Line Pressure 1 (PSI) ___ 77.0

Desired Line Pressure (PSI) ___ 77.0

Line Pressure Duty-Cycle (RFE) (%) ___ 22.67

With a special service tool being 

required to check line pressure, this 

diagnostic check often is never per-

formed, causing unnecessary guess-

work that equates in wasted time and 

money. The danger here is there have 

been times where we have seen trans-

ducer data matching the desired com-

mand when in actuality it is not. You 

could discover this only by matching 

New fuel eff ciency 
and emissions 

standards could lead 
to additional 

speed transmissions  
MotorAge.com/
fouronthef oor

Figure 2 Figure 3

Figure 4 Figure 5

Figure 6 Figure 7
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the data from a scan tool with a real 

pressure gauge.

When the transducer fails yet 

matches the desired command, the 

result has been repeated Overdrive 

Clutch failure. With other common 

reasons for Overdrive Clutch failure 

(such as a worn bore with the sole-

noid switch valve line up (Figure 10) 

in the valve body), combined with not 

having the special tool, line pressure is 

never checked to see if the transducer 

is faulty. Eventually the sensor gets 

replaced and the problem is resolved.

The upside is this pressure trans-

ducer usually works well, and when it 

does, it can be used to diagnose other 

issues. For example, when cold, the 

desired and actual pressure read-

ings match but when it warms up, 

baseline pressure drops. At idle, the 

desired pressure command shows 40 

psi yet actual says 25. As soon as you 

step into the throttle, actual sensor 

readings ramp up immediately and 

match the desired command. This is 

indicative of a worn pump.

If transducer data (actual) is lower 

than desired when cold at an idle but 

begins to match as it warms up, a 

defective or substandard filter usu-

ally is the cause. When it fails badly, 

actual never matches desired.

There have been occasions when 

substandard filters became loose in 

the filter to pump seal. This allows the 

pump to suck in excessive air, caus-

ing the actual data in the scan tool to 

fluctuate erratically.

Speaking about a worn pump, these 

pumps contain the primary pressure 

regulator valve and all the valves relat-

ed to converter clutch control (Figure 

11 – TCC Switch Valve not shown). 

One common problem with this 

pump is with the springs breaking. 

Another is severe bore wear with the 

Torque Converter Clutch Limit Valve 

(Figures 12 and 13).

We have seen this occur frequently 

with 2005 to 2007 models. The typical 

complaint that accompanies wear in 

this area is a stalling of the engine 

when it is placed into gear. This is 

because of a lack of converter charge 

pressure, which is used in part to 

push the clutch away from the cover. 

With a lack of charge (release) pres-

sure, the clutch makes contact with 

the cover. When the transmission is 

placed into gear, it will act as if you 

didn’t depress clutch as with a man-

ual shift transmission. 

Both the converter clutch apply and 

release pressure can be inspected 

with a pressure gauge without the 

use of any special tools. The two taps 

are located on the right side of the 

transmission behind the converter 

housing and between the cooling 

lines (Figure 14). The upper tap is 

TCC Release Pressure while the lower 

is the apply pressure.

When driving the vehicle, apply 

pressure can range between 15 to 

80 psi, while release pressure can 

be between 35 and 118 psi. Once the 

converter clutch is commanded fully 

on, release pressure should drop to 

zero psi.

Beware the first time you ever han-

dle a 68RFE converter. Not only does 

it have several notable differences in 

design from the 545RFE, it’s heavy. 

At around 65 pounds, it is one of the 

heaviest converters in the industry. 

Interestingly enough, this beefy con-

verter is only supported by a pilot in 

the crank shaft and the inner pump 

gear through the converter’s impeller 

hub. So a well fitting pilot is critical 

with this set up. 

Figure 14

Figure 12

Figure 13

Figure 11

Figure 9

Figure 10

Figure 8
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e
ntering the realm of hybrid repair 

can be a daunting venture for 

many technicians and shop own-

ers. Servicing Honda Integrated 

Motor Assist (IMA) vehicles is 

a great way to get your feet wet, as 

the technology on these vehicles inten-

tionally is not as evolved as competing 

manufacturers’ hybrid platforms. 

The heart of the IMA system is a 

brushless three-phase AC motor-gen-

erator contained in a housing that bolts 

up between the ICE and the Constantly 

Variable (CVT) transmission. The rotor 

is a permanent magnet type bolted to 

the crankshaft, which means anytime 

the crankshaft turns, so does the rotor. 

The IMA motor provides power assist 

when needed, and takes on the role of 

the conventional starter motor and alter-

nator. The rotor includes a tone ring, 

and the IMA position sensor contained 

within the IMA housing monitors it. 

Control of the motor takes place in 

the Integrated Power Unit (IPU), which 

is located along with the HV battery 

behind the rear seat. The IPU is the 

brain of the IMA system and includes 

the Motor Control Module (MCM), which 

monitors HV system data and controls 

the motor-generator through a series of 

contactors that act as oversized relays 

to allow the flow of high voltage to and 

from the IMA motor to power the motor 

during assist or recharge the HV battery. 

The IPU also controls the HV air con-

ditioning compressor and charges the 

12-volt battery via the Motor Power 

Inverter (MPI). The 12-volt battery 

powers all control modules and related 

components including the HV system 

modules. It’s required to provide power 

to the 12-volt backup starter motor. 

Keep in mind that Honda ISIS has 

technical service bulletins (TSBs) that 

are updated daily, which can play a key 

role in helping you get IMA concerns 

fixed right the first time. Honda also pro-

vides some subscription based e-learn-

ing style training here that is extremely 

helpful in understanding hybrid related 

vehicle systems. 

What You’ll Need

Servicing these vehicles requires some 

must-have equipment, but starting 

might not be as expensive as you think.

Safety Equipment – Always follow 

the repair manual guidelines and rec-

ommendations for when to use appro-

priate safety equipment. As with all 

HEV/EV service, you will need to have 

HONDA’S INTEGRATED MOTOR ASSIST (IMA) HAS BEEN IN PRODUCTION FOR NEARLY 15 
YEARS, AND CHANCES ARE YOU ALREADY HAVE HAD SOME OF THESE VEHICLES IN YOUR BAYS.

Scan this Qr Code to read on your 

smartphone about adding service 

not involving HV systems . or visit 

MotorAge.com/hybridservices

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

JUST 
SCAN IT 

BY Dave Macholz | CONTRIBUTING EDITOR

AND
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The IMA Motor and housing is located 
between the ICE and the CVT transmission.
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a good set of high voltage 

lineman’s gloves with 

leather glove shells 

to go over them. Be 

sure that the gloves 

are rated to 1,000 

volts and are with-

in the acceptable 

six-month certifica-

tions date found on 

the cuff. 

Check the gloves for 

pinholes and cracks. Do 

not blow into the glove ,but 

instead roll the glove up at the cuff and 

listen for leaks. If you are unsure as to 

the condition of the gloves, don’t take a 

chance. On hot and humid days, keep 

sweat from dripping from your arms 

and down the gloves. Sweat is a capable 

conductor of electricity and can enable 

high voltage to find a path to ground 

through your body. Wear cotton glove 

liners and long sleeves if necessary to 

prevent this from occurring. Also be 

sure to wear protective eyewear and 

keep loose jewelry, keys and lanyards 

in your toolbox.

Insulated tools – Honda recommends 

the use of insulated tools for hybrid bat-

tery service. Even when the HV system 

is switched off there is a chance for elec-

tric shock, as some of the hardware on 

the battery is still considered “live.” 

Digital meters – A good meter is 

essential in hybrid service. You will 

want to have a meter (and leads) rated 

at 1,000 Volts Cat III/600 Volts Cat IV. 

Scan tools – It’s important to make 

sure you have the scan tools and sub-

scriptions to get the job done. If you 

are using an aftermarket scan tool, be 

sure it can communicate with the Motor 

Control Module and Battery Control 

Module. Having Honda’s Modular 

Vehicle Communications Interface 

(MVCI, available through SPX), a lap-

top and a subscription to the Honda 

Diagnostic Software (HDS) would be 

helpful and in some cases necessary. 

In many cases, IMA repairs will require 

reprogramming that is not possible with 

J-2534, so be sure you verify that your 

tool can do the job.

Common Service Issues

Once you have the essential tools 

and training, you can feel confident in 

approaching IMA service. When work-

ing with high voltage components 

such as the HV battery, IPU 

assembly, IMA motor or 

HV wiring (identifiable 

by its bright orange 

loom), you will need 

to deactivate the 

high voltage system. 

This can be done by 

removing the rear 

seat back, removing 

the switch cover bolt 

with a 10 mm socket 

and flipping the switch to 

the “off” position. 

The HV shutdown will need to be 

performed when removing or installing 

the engine or transmission. If you are 

unsure of when to perform the HV shut-

down, consult the service information. 

HV shutdown for routine maintenance 

is not required, and you can feel com-

fortable working safely on other systems 

around the vehicle. Keep in mind that 

the brake system does not require any 

special shutdown procedure for service. 

 Honda had some early issues with 

its HV batteries and battery monitor-

ing strategies. HV battery concerns are 

not all that different from concerns with 

12-volt batteries. Generally speaking, 

low temperatures result in poor battery 

performance, and high temperatures 

result in reduced battery service life. 

For this reason, Honda uses the 

Battery Control Module (BCM) to moni-

tor battery voltage and temperature. 

Several updates to the software have 

been issued since the introduction of 

IMA in 1999, and improved BCM strat-

egy has markedly improved battery life, 

yet here are still some concerns sur-

rounding the control strategy. The BCM 

looks to see ideal battery temperatures, 

typically around room temperature. If 

temperatures are too cold or too hot, the 

BCM will disable the IMA system and 

the vehicle will rely strictly on the ICE. 

Often customers will complain of 

poor fuel economy in extreme cold or 

hot conditions. Unfortunately what they 

are experiencing is considered a normal 

condition and is a designed BCM strat-

egy to prolong battery life. The battery 

relies on the vehicles HVAC system to 

warm or cool the battery and cabin air 

is ducted from the passenger compart-

ment to the battery via a fan motor. 

Once the battery module sees the 

desired temperatures, the IMA system 

resumes its normal functions.

Another concern for independent 

shops is what to do with customer vehi-

cles with battery complaints. Honda 

does not require specific testing or 

charging equipment. Instead it relies on 

the algorithm within the MCM and BCM 

Educate yourself 
on the Honda IMA 
system with this

feature from 
Tony Martin. 

MotorAge.com/
hondaima

The IMA motor-generator is the heart 
of Honda’s IMA System.

Lineman’s gloves are essential per-
sonal protective equipment for HV 
repairs.

To check gloves for pinholes, roll 
gloves from the cuff as shown and lis-
ten and look closely for leaks.
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to monitor battery condition and will 

illuminate the IMA warning icon on the 

instrument cluster when there is an IMA 

fault. If a customer complains of poor fuel 

economy but there are no codes, you 

typically have a fault other than the IMA 

system. The module strategies are fairly 

reliable and even will generate codes as 

specific as DTC — P0A7F “REPLACE 

BATTERY.” The concern for shops is 

what to do when they get this code. 

When choosing to repair, rebuild or 

replace a battery, there are a few things 

to take into consideration. The power-

train warranty on Honda vehicles does 

not cover the IMA battery. However, the 

battery is covered under the emissions 

warranty much in the same way that 

catalytic converters are. That warranty 

covers the battery for eight years/80,000 

miles, and in some cases the batteries are 

covered under the California emissions 

standards warranty of 10 years/150,000 

miles. Honda has a TSB addressing this 

from December 2012, and it has extend-

ed the warranties of some batteries to as 

much as 170,100 miles. 

If battery replacement is necessary, 

you have a couple of options. You can 

repair your existing battery with known 

good parts from a donor battery, but this 

option leaves the most to chance in that 

you are asking your customer to rely 

on used parts. You could recondition 

the battery if you own the equipment. 

Another option is to go with a remanu-

factured battery, either through your 

local parts house or through Honda. 

Honda offers only remanufactured 

replacement batteries, so keep that in 

mind when making your decision. The 

cost of the battery from Honda is right 

around $2,000 depending on year, make 

and model. The replacement of the bat-

tery is not labor intensive, but requires 

the transfer of the junction board from 

the old battery. After the battery is 

installed, you will have to program the 

specific battery software into the BCM. 

When performing the replacement of 

the engine, transmission or IMA motor, 

keep in mind that to remove the IMA 

rotor you will need a special puller tool 

(Honda PN – 08AAF-RCJA100). The 

tool comes with a case designed to 

store both the tool and the permanent 

magnet rotor while it’s removed and is 

intended to protect it from attracting 

metal particles or shavings that can 

damage or interfere with the motor or 

motor position sensor upon reinstalla-

tion. Removal of the rotor without the 

tool is nearly impossible and extremely 

dangerous. Keep in mind that if the 

permanent magnet rotor is spun within 

the stator, you will induce high voltage 

into the windings of the motor that can 

result in serious injury or component 

damage. After engine, transmission or 

motor replacement, the motor position 

sensor will need to be relearned.

Over the summer a friend was com-

plaining about a significant drop in fuel 

economy. He went to the local Honda 

dealership, which found nothing wrong 

with the battery or IMA system. He 

recently had the tires replaced with 

some high-quality, name brand tires and 

found out they were not the low rolling 

resistance (LRR) tires Honda and other 

manufacturers use on hybrid platforms. 

LRR tires strike a balance between trac-

tion and low rolling resistance and are 

designed to further improve fuel econo-

my. To be certain that the tires were the 

issue, he switched the wheels and tires 

for a set off another Honda IMA vehicle 

and fuel economy was restored. 

Dave 
Macholz
Contributing 
editor

dave Macholz is an instructor for the toyota t-ten, 
Honda PACt and general automotive programs at Suffolk 
County Community College in Selden, n.Y. He is an ASe 
CMAt and L1 technician and holds a nY State teaching 
certification in vehicle repair.

  e-mail Dave at liautotraining@gmail.com

Leather shells that go over the HV 
gloves will help protect both you and 
the gloves.

IMA rotor removal requires a special 
pulling tool and includes a case to 
store the rotor while it’s removed.

Be sure your meter is rated for high 
voltage.

Once removed, the HV battery and 
IPU assembly are on the bench and 
ready for parts transfer to the reman-
ufactured battery.
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M
any technicians might not 

be familiar with a Megohm, 

aka Megger meter, but it’s 

not that different from 

a Digital Multimeter’s 

(DMM) ohm meter. Let’s take a look at 

what the DMM’s Ohm and Diode func-

tions actually do. 

We all know that the Diode function 

of the meter is used to check a diode, 

but what’s the difference? When we 

connect our leads properly to the diode, 

we should see a reading on the meter. 

When we reverse the meter leads on 

the diode, we should not get a reading 

if the diode is good. If the meter pro-

vides reading on both sides, the diode 

is shorted; if there is no reading on both 

ends the diode is open. Now with that 

out of the way, let’s see the difference 

from the Ohm, Diode and the Megger 

meter functions. The difference is volt-

age. Each of the functions on a meter 

will supply a different voltage. 

A typical DMM will apply about 2.5 to 

3.0 volts to a component when perform-

ing a normal Ohm or resistance test. 

However, when testing a diode using 

the Diode test selection, the meter will 

apply more than 7.0 volts. You would 

not use the Ohms selection to check a 

Diode, just like you would not use either 

the Ohm or Diode selection to proper-

ly test a high voltage cable or hybrid 

motor-generator (MG). Both the Ohm 

and Diode tests cannot provide enough 

“pressure” to properly test HV cables 

or MGs. The Megohm meter can supply 

MOVING INTO HYBRID ELECTRICAL REPAIR? THEN YOU’LL BE DOING A LOT OF THIS.

BY JErry “G” TruGlia | CONTRIBUTING EDITOR

 elecTrical

Scan this Qr Code to read a 

recent report on the increasing 

hybrid market share. or visit 

MotorAge.com/hybridshare

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

 

IN HYBRID 
VEHICLES

Two tests need to be made for the MG stator; short to ground and short to 

each of the three windings. This is a good reading for short to ground.
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YOU ASKED. WE LISTENED. Introducing the new, 56” Stainless Steel Top Rolling 

Cabinet from Homak Manufacturing. It’s basically a tool fortress on casters: Four 5” 

x 2” heavy duties, to be exact. Featuring 5 drawers equipped with full-length, con-

toured aluminum pulls and removable, 450mm ball-bearing slides; you’ll always 

have enough space to store your precious equipment. Just in case you wanted more, 

we’ve added two huge locking compartments - each with a pull out drawer and 

height-adjustable shelf. The stainless steel wrapped top is more than just for looks 

(Though we know you’ll love to show it of) - It provides a durable, convenient work 

surface so you can perform jobs on-the-go. Each cabinet is protected by HMC’’s high 

security tubular locking system and the peace of mind our 5 Year Limited Warranty 

provides. Quality, strength, and dependability...You asked, and we listened.

facebook.com/HomakManufacturing
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1,000-plus volts, a voltage 

level necessary to pro-

vide enough pressure 

to uncover a voltage 

leak in a cable or MG. 

Like both the 

Ohm and Diode test, 

the Megger meter is 

a resistance test. Like 

any other Ohm test, 

the circuit being tested 

must be off and discon-

nected from its power source 

while being tested. The vehicle 

being tested must have its high voltage 

(HV) systems disconnected before per-

forming any test with the Megger.

Insulation Testing
Knowing how to perform an insulation 

test is vital in order to detect any HV 

cable or MG problems. The Megohm 

test will provide results on if there is 

damage to the cables or MGs that are 

leaking voltage. Think of the insulation 

test like a water pressure test on a pipe 

where the pressure is increased to 125 

percent of the pipe’s working pressure. 

While pressure testing a pipe, you look 

for water leaks by increasing pressure 

to a point where you see water shooting 

out somewhere, right? In testing hybrid 

vehicle cables, instead of water pres-

sure, there’s electrical pressure (voltage) 

that the Megohm meter supplies. 

This is why you need to use a 

Megohm meter since it allows the user 

to select 1,000 volts, which is just a bit 

under the 125 percent of the water pres-

sure we would use in testing a pipe. The 

working voltage on most hybrid systems 

is about 500 AC volts. The insulation 

test uses nearly double of the required 

high-test voltage to detect leaks for us. 

We would select the 1,000 volt test 

range on the Megohm tester, since that 

would be about double of the working 

system voltage as recommended by the 

OE. Whether or not cables or MGs pass 

an insulation test tells us if there is dam-

age. Providing the proper test voltage 

is important when working on hybrid 

vehicles in order to confirm that the HV 

system is leak free. 

Start any testing of the HV systems 

by first powering down the high volt-

age components and isolating the HV 

battery assembly. Keep in mind that 

many hybrid systems use HV capaci-

tors that need time to bleed off before 

you can work near them. 

Follow the procedures 

outlined by the manu-

facturer. Verify with 

a capable high volt-

age multimeter that 

there is no voltage 

present on the cable 

connections. 

Follow all safety 

procedures anytime 

you’re dealing with HV 

components; wear protec-

tive gloves that are current and 

have been properly inspected; wear 

leather overlays over those; and make 

sure there is someone near by that 

knows where the shop’s safety hook is 

and how to use it, just in case.

Testing HV Cables
Take a look at the following test where 

the black lead of the meter is on the 

cable terminal end and the red (special 

lead that allows the user to press the 

white button to supply 50 to 1,000 volts) 

is on the shield and cable. The first test 

is checking the shield to the cable mak-

ing sure they are not shorted. 

The meter display of 2.2 gigo-

hms/1,000 volts shows us the shielding 

and the cable are not shorted. The next 

cable I tested displays a different read-

ing: 0 ohms of resistance/1,000 volts. 

This result shows us the cable is short-

ed to the shielding. Any reading under 

specification spells failure for the cable 

and requires the cable to be replaced.

HV Motor Generator Windings
We used to do Ohm resistance tests 

of the windings in a traditional three-

phase alternator. Testing the windings 

in a hybrid motor-generator is pretty 

much the same thing. We need to check 

for voltage leaks to ground and between 

each winding and its partners.

You don’t have to take the MG out to 

perform this test. Just disconnect the 

cables from the Inverter/Converter after 

powering down the system. Start by 

connecting the black Megger meter lead 

to the MG’s ground. Then, using the red 

meter lead, check the insulation resis-

tance on each lead. On the Prius MG2, 

the three leads are labeled U, V and W. 

As with the cable test, a good reading 

should be near 2.2 gigohms/1,000 volts. 

Any reading under the specification 

listed by the manufacturer is a fail.

Check out this
collection of Automotive 

Research & Design 
informational videos 

in the AutoPro Workshop. 
MotorAge.com/
hybridvideos

Here we’re testing the cable and 

making sure it’s not shorted to 

the shielding. Meter reading is 2.2 

Gigohms.

Here I wanted to simulate a bad 

(shorted) cable reading. Replace 

cables that have failed; never try 

to repair one.

Here is an MG stator that is known 

bad, testing for short to ground 

and using the stator core as the 

ground point just like we used to 

use when testing alternators.

The MG has three windings (three 

phase), and each pair of windings 

needs to be tested to see if any of 

them are shorted to another. This 

is a bad reading.
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Kia vehicles are at the forefront of today’s technological 

engineering. Unique components in our Kia vehicles 

demand precise engineering and fit. Kia customers 

deserve Genuine Kia replacement  parts to keep them 

satisfied for years to come. Our brand’s popularity 

continues to grow meaning more Kia customers for 

your shop. Always specify Genuine Kia Parts for the 

highest level of fit, function and quality. 

Contact your local Kia dealer today for assistance 

and delivery of your parts.
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If the individual windings pass the 

ground insulation test, move on to the 

windings themselves. Connect the leads 

to the meter in pairs. It’s not a good 

practice to test the cables while they 

are connected to the Inverter/Converter. 

Our Megger is checking one of the two 

HV battery cables to check if the cable is 

compromised from the shield to cable or 

body ground (when tested on the vehi-

cle). If the meter displays the 2.2 gigo-

hms, the wiring is good. Our in-vehicle 

test from the HV battery pack cables 

and Inverter (disconnected) are being 

tested to ground with our black meter 

lead on ground and the red lead on the 

cable connector(s), both cables have to 

be tested. The next test is making sure 

that the shield to ground is OK and the 

last test is the cable to shield test to make 

sure that the cables are in good shape. 

To perform this test in the vehicle, 

remove the cables from the Inverter 

and HV battery and then install your 

Megohm meter to each of the three 

MG winding cables (the U, V and W) 

and ground. Connect the black lead to 

the case and the red lead to one of the 

cables from the converter and press the 

white button to see if the reading are 

good or bad. You need to perform the 

same test from every cable to the case 

ground and from each terminal to the 

others to make sure the wirings are not 

shorted to one another.

Scan tool Parameter Identifiers (PIDs) 

might be available that will display the 

resistance of the cables. The normal 

reading is about 400,000 (400K) ohms. 

Lower readings indicate a cable is leak-

ing or grounded. Any scan tool data that 

has a Diagnostic Trouble Code (DTC) 

with a description of a decrease in 

resistance or short circuit indicates a HV 

cable or MG problem. The cables might 

have been compromised by debris, 

obstructions in the road or an accident. 

In case you are thinking that you can 

tape or repair a damaged HV cable, 

remember these cables carry a lot of 

punch and are exposed to rain, snow, dirt 

and salt. There are no acceptable repairs 

other than complete replacement. 

G. Jerry Truglia, president of Technicians Service 
Training, has been in the auto repair business for a long 
time as a tech, shop owner and nationally recognized 
trainer/author. He founded TST to bring affordable 
training to his fellow techs and shop owners. 

  Email G. at gtruglia@tstseminars.org

G. JErry TruGlia 
ConTribuTinG  
EdiTor

Like any resistance test, be sure 

the tested part is isolated for ac-

curate results.

Scan tool data can be helpful in identifying insulation resistance issues. Just 

keep in mind that some PIDs are inferred and not actual measurements.

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

Hotline

1.800.274.5001

more
services

When you install a LuK RepSet®, 

you get the same flawless 

performance as the original 

equipment parts.  Designed and 

engineered to work together. 

The LuK RepSet® delivers 

performance, durability and a 

satisfed customer.

Why risk your time and  
reputation with anything else? 

5370 Wegman Drive 

Valley City, OH 44280 

Phone  800 274 5001 

Fax  330 273 3522

www.Schaeffler-Aftermarket.us 
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H
ybrid electric vehicle (HEV) nick-

el-metal hydride (NiMH) battery 

service or replacement is a topic 

often written about or discussed 

today. Many of the discussions 

focus on the proper analysis, diagnosis, 

rebuilding or conditioning of the HEV 

battery pack. There also is high interest 

in how to determine the quality of the 

battery packs commercial rebuilders 

offer or where to purchase them.

There are evolving discussions about 

the difference between remanufac-

tured, rebuilt and conditioned battery 

packs – or a battery pack that utilizes a 

combination of rebuilt and conditioned. 

A remanufactured unit is a component/

sub-system (i.e., transmission, engine, 

battery pack, etc.) that meets or exceeds 

the original equipment manufacturer 

(OEM) specification, requirements and 

overall performance. A remanufactured 

component also receives a full spec-

trum of documented component test-

ing including end-of-line testing. This 

includes the system controller. Rebuilt 

is a component/sub-system that has 

only defective, malfunctioning or worn 

components replaced.

A conditioned battery pack is defined 

as a battery that has had its NiMH mod-

ules balanced and capacity increased 

through the use of a cycling process, or 

lithium ion battery capacity recovered 

through basic cycling. However, in the 

conditioning process, no battery mod-

ules or other supporting components 

are replaced. Within the conditioning 

process, the battery modules will be 

cycled. Cycling is a meticulous process 

of discharging the battery modules to 

0 percent state-of-charge (SOC) and 

recharging them to 100 percent SOC 

to determine the current energy capac-

ity and recover its (NiMH only) overall 

energy capacity capability. 

NiMH battery modules might need to 

be cycled two to four times to recover or 

“grow” the battery module capacity. The 

conditioning or cycling process typically 

can recover a battery module to 88 to 95 

A FIRST LOOK AT CASE STUDIES FOR HEV BATTERY SERVICE.

BY Mark Quarto | CONTRIBUTING EDITOR

Editor’s note: In part one of this two-part series, Mark Quarto explains the impor-

tance of proper testing and the testing methodology used in his case study, as well 

as sharing the testing results noted on the first of three battery modules analyzed. 

This feature is available in its entirety online, or you can enjoy the second half in 

print in our February issue.

 Underhood

Photo: Pete Meier; Screen Captures: Mark Quarto

Scan this Qr Code to watch on 

your smartphone the trainer 

discussing hybrid battery removal. 

or visit MotorAge.com/hyrbidtrainer

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

BATTERIES
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The truly portable QuickJack™ is convenient to use and lightning fast. Use it anytime, anywhere, for fast wheel service 
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ASME rated 80-gallon tank

Automatic start / stop 

     electric mag-starter 

Fully-enclosed belt guard 

7.5 HP, energy-efficient,             motor

Forced-air after cooler 

Integrated pressure unloader valve 

Precision balanced fan flywheel 

Cast iron cylinders and heads 

Forged aluminum alloy pistons 
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Forged aluminum alloy connecting rods 

Oversized replaceable air filters

Extreme-duty Tri-Max 100% cast iron pump

Balanced & forged ductile iron crankshaft

Oversized tapered roller bearings

Oil sight gauge 

Low RPM Hush-Quiet™ pump 

Pressure gauge with service valve 

ASME pressure safety valve 

Automatic pressure switch

Model #: LS7580V-601
MRP: $2125*

Valid at participating dealers. Prices are subject to change.*
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percent of its rating when 

it was new. Conditioning 

will not recover battery 

module cells that 

have been damaged 

by over-tempera-

ture, over-charge, 

electrolyte leakage 

or over-discharge, 

but it might recover 

capacity in batteries 

with long stand-time (i.e. 

long storage time).

All battery packs in this study 

were removed due to faults reported by 

the vehicle’s Controller Area Network 

(CAN) to the battery controller. However, 

it should be noted that the battery con-

troller is capable of triggering a CAN fault 

message only if there is a gross battery 

pack or battery module failure through 

using dynamic direct measurement of 

battery pack or battery module terminal 

voltages. Battery pack energy (capacity) 

or state-of-charge percentage (SOC) is a 

complex software calculated value that 

is not directly measured. It can vary from 

2 to 15 percent, depending on vehicle 

operating variables such as drive cycle 

(highway or city), ambient temperature, 

geographic location, terrain and frequen-

cy between drive cycles (stand time). 

There is minimal correlation between 

NiMH terminal voltage and capacity. The 

voltage vs. capacity curve of a NiMH bat-

tery module is relatively flat. Therefore, 

using terminal voltage to determine SOC 

percentage is not viable or recommended.

The SOC percentage value also can 

become skewed as mileage increases. 

However, skewed (inaccurate) SOC 

percentage is not reserved for only high 

mileage vehicles. Depending on operat-

ing variables (mentioned 

earlier), Automotive 

Research & Design 

has tested battery 

packs with less than 

50,000 miles and 

model year ages 

of less than four 

years with severely 

depleted capac-

ity (SOC percentage) 

without battery pack or 

module DTCs. Any battery 

pack with reduced energy (or 

power) capability can cause vehicle fuel 

economy and acceleration performance 

to degrade during its service life.

As an example, some vehicle owners 

that have had battery conditioning or 

rebuilding who reported combined city/

highway fuel economy numbers of 46 

mpg when their vehicle was new also 

reported 33 to 35 mpg after five or more 

years of driving. Fuel economy numbers 

after battery pack conditioning/rebuild-

ing are derived from customers using 

their usual drive cycle, gallons of fuel/fill, 

and number of miles driven as the data 

points. None of the owners report inter-

mittent or hard fault DTCs, while their 

fuel economy numbers were decreasing 

over time. It should be noted here that 

none of the owners changed any other 

vehicle metrics after their batteries were 

serviced (i.e., tire pressure, engine, igni-

tion system, fuel system or filters).

What does the aforementioned infor-

mation have to do with a case study? 

The answer is relevance. First, the case 

study results mirror and support the 

AR&D historical data/experiences that 

have been documented on customer 

battery packs in past years. Second is 

applying the case study data to after-

market battery pack rebuilders and/or 

distributors of rebuilt battery pack sys-

tems. Specifically, technicians might be 

relegated to relying on suppliers that 

may or may not have the expertise to 

properly test, analyze or repair the bat-

tery pack modules or related systems.

With the aforementioned definitions 

and rationale baseline information, we 

can move into our battery case study. 

The case study focuses on battery packs 

that have been conditioned and rebuilt 

as part of a larger NiMH research study 

project conducted at the AR&D lab at 

the request of a large OEM hybrid man-

ufacturer. The case study data utilized 

for this article was garnered from test-

ing three Toyota Prius battery packs. 

The battery packs in the study were 

extracted from vehicle model years 2004 

to 2009 with mileages that ranged from 

80,436 to 133,067.

Data Discussion

The data discussion will begin with 

describing testing and the data analysis 

for each battery pack in this case study. 

Though power testing for each battery 

pack had been completed as part of the 

entire testing protocol, the power test 

data will not be included as part of this 

case study article discussion because 

this case study focused on recovering 

battery module capacity (amp-hours) 

and identifying battery modules that are 

not performing or delivering the neces-

sary capacity and needed replacement. 

All batteries were power tested as part 

of the normal battery testing and analy-

sis process, and each battery provided 

excellent electrical power output after 

conditioning and rebuilding.

Check out more
information on the 

new business venture
The Hybrid Shop.
MotorAge.com/
hybridshop
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Restore like-new steering 

and handling to your  
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Parts Professional is the  
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more.

The case study battery packs pro-

vided to AR&D had less than 60 days 

of time since removal from a vehicle. 

Therefore, capacity loss due to self-dis-

charge is negligible (≤ 1 percent amp-

hour loss/month at ≤ 50 percent SOC) for 

a Panasonic prismatic battery module. 

In a Toyota Generation II Prius battery 

pack, the battery pack contains a total of 

28 battery modules. 

Each module contains six battery cells 

rated at 1.2 volts/cell or a total of 7.2 volts 

(50 percent SOC) nominal voltage. The 

7.2 volt modules are connected in groups 

of two modules or voltage (V) blocks for 

a total of 14.4 volts nominal per V-Block 

for a total of ≈202 volts dc. Therefore, 

when testing the battery pack modules, 

the testing will be performed by testing 

the 14 V-Blocks. In the event that one of 

the two battery modules in each V-Block 

is not performing, it easily can be moni-

tored and identified during testing to 

determine that it is under-performing.

Sample 1 Prius Battery Pack
Sample 1 battery pack was tested with 

133,067 miles. Because the total battery 

pack amp-hour counting data was not 

available from battery pack controller 

CAN data, actual amp-hour data is not 

known. The total capacity on the initial 

energy capacity test was < 0.15 hours. 

What this means is that the battery pack 

capacity was severely depleted.

Based on AR&D experience, the 

vehicle in which the battery pack was 

removed would have had significant 

fuel economy reduction and poor accel-

eration performance. The voltage cut-off 

level (12 volts/V-Block or 1 volt/cell) for 

each of the battery module groups was 

reached very quickly and was low dur-

ing discharging. The terminal voltage of 

the 14 V-Block battery module testing 

channels was ≈12 volts at 0.15 hours 

total discharge time. Therefore, the 

total amp-hours for the initial discharge 

is 0.35 amp-hours. 

A typical battery pack with good 

energy capacity health would have 

registered a minimum of 2.40 to 3.0 

amp-hours or 40 to 50 percentage SOC. 

Channel No. 9 did have more capac-

ity than all other channels (≈0.40 amp 

hours), but its voltage was extremely 

low for the entire discharge. This would 

mean limited capacity due to severe cell 

crystal growth or permanent cell dam-

age could cause the module voltage.

After two cycles (third discharge), the 

battery modules have begun to recover 

most of their energy capacity. Most 

of the modules have near 1.5 hours of 

discharge time (or 5.25 amp-hours) of 

capacity. This is ≈87.5 percent of new 

module capacity. There is approxi-

mately 13 percent difference between 

the highest capacity and lowest capac-

ity module. Though it is optimum to 

maintain <10 percent capacity variance 

between modules, the capacity of 12 of 

the 14 V-Block groups of this battery 

pack have excellent capacity coupled 

with good terminal voltage.

The remaining 12 V-Blocks, if used in 

the same battery pack, would provide 

good energy production resulting in 

good vehicle performance. The key to 

rebuilding an excellent battery pack is to 

maintain <5 percent variance between 

V-Block energy capacities with no varia-

tion in terminal voltage. A good battery 

pack will possess a ≥5 percent but ≤ 10 

percent variance in V-Block capacities 

and less than 5 percent variance in ter-

minal voltages. 

At this point, the cycling process has 

not been finished, but we can see there 

are two channels that have near the 

capacity of the cluster of battery mod-

ules. These two V-Block groups have 

good capacity, but notice that the ter-

minal voltages are much lower than the 

group cluster. 

The voltage of these two channels 

drops to ≈1 volt lower than the major 

group cluster before 0.25 amp-hours 

has elapsed. This is indicative of major 

cell damage that cannot be recovered by 

cycling the modules any further. Though 

this battery pack has failure of the two 

V-Blocks, the energy (capacity) in the 

remainder of the battery modules can 

be recovered and reused. 

Mark 
Quarto
Contributing 
editor

dr. Mark Quarto is Chief technology officer (Cto) for 
Automotive research and design, LLC. He retired from 
general Motors Co. after 28 years, the last 16 years in 
Advanced Vehicle development, including development 
of control and diagnostics systems and service solu-
tions for the Chevrolet Volt.  

  E-mail Mark at mark@go2hev.com
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W
hat’s new in hybrid sys-

tems? The hybrid world 

changed in the last year 

because of totally new 

plug-in hybrid powertrain 

designs from Honda and Ford. Similar 

systems are being designed by other 

carmakers. 

Who cares? As an automotive profes-

sor, I have a hard time finding anyone 

who does. Hybrids seem like a foreign 

concept to the majority of the people 

I talk to, and they almost laugh at me 

for even asking. The concept of using 

a hybrid-electric vehicle seems almost 

cult-like, only for tree huggers. Some 

people find the hybrid idea interesting, 

but do not like the additional cost of 

a hybrid. The majority of people I talk 

to about hybrid and alternative-fueled 

vehicles seem to concentrate only on 

the cost of the vehicle, not the money 

saved in decreased fuel costs with the 

increase in fuel economy or the pos-

sible environmental benefits. Hybrids 

have been available in the United 

States for 13 years now, but still are far 

from a vehicle the general population 

would consider purchasing. 

It was predicted that more 15 million 

vehicles would be sold in the United 

States in 2013; more than half of them 

were trucks and SUVs that average 

less than 20 mpg. It seems to me few 

people care enough about high fuel 

prices and energy independence to 

even consider a hybrid or alternative-

fueled vehicle for their next purchase. 

Last summer, Toyota announced that 

it had sold its 5 millionth hybrid vehicle 

worldwide; just a little more than 2 mil-

lion of them have been sold in the U.S. 

in the last 13 years. All other manufac-

turers of hybrid vehicles fall short of 

Toyota’s 5 million hybrid milestone. 

So once again I ask, “Who cares?” 

You should. Why? Because you 

are going to see a lot more hybrids 

in the next few years due to U.S. 

Environmental Protection Agency 

(EPA) tailpipe emissions regulations 

and National Highway Traffic Safety 

Administration (NHTSA) Corporate 

Average Fuel Economy (CAFE) fuel 

economy regulations.

Hybrids and electric vehicles are an 

easy way for a car company to balance 

the scales to compensate for the low 

OEMS CONTINUE TO DEVELOP NEW HYBRID OFFERINGS. 

ARE YOU TAKING NOTICE?

BY JOHN D. KELLY | CONTRIBUTING EDITOR

 UNDERCAR

Photo: Honda

Scan this QR Code to read more on 

your smartphone on the ATTS 

hybrid training class. Or visit 

MotorAge.com/attshybrid

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

Taking a closer look at Honda’s “Earth Dreams” technology.

WHAT’S NEW IN
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For more
information

go to  
nucap.com

STOP
PREMATURE

BRAKE PAD
REPLACEMENT

Instead of glues that fail under 

high tem peratures and extreme 

pressures, NRS hooks create a 

mechani cal bond between the 

backing plate and the friction 

that will not fail throughout the 

life of the brake pad. We are so 

sure of NRS we offer a $250 
guarantee against delamina-

tion on any brake pad using it. 

Stop wasting time and money, 

on your next brake job use NRS 

equipped pads.

fuel economy and high tail-

pipe emissions from all 

the trucks and SUVs 

sold. Without the 

clean and efficient 

hybrid and elec-

tric vehicles, they 

would not be able 

to sell as many 

not so clean or fuel 

efficient trucks and 

SUVs. Almost every 

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

now has hybrids or elec-

tric cars available, even the 

Chrysler Group.

Honda
The new Honda Accord Hybrid and 

Honda Accord Plug-in Hybrid are what 

really have interested me this year. In 

my opinion the new Accord is not as 

good looking as FordÕs new Fusion 

hybrids, but it does have a higher mpg 

rating, especially in the city (50 mpg). 

Until now, HondaÕs hybrid systems 

consisted of its Integrated Motor 

Assist (IMA) system, a single electric 

motor-generator sandwiched between 

the internal combustion engine (ICE) 

and the transmission. HondaÕs IMA 

system is not as efficient or as power-

ful as ToyotaÕs hybrid systems. Many 

other carmakers use an IMA clone 

for their hybrids (Hyundai, Kia, Audi, 

Mercedes, VW, etc.). 

The new Accord Hybrid/Plug-in 

Hybrid system (called E-Drive) is total-

ly different than the old IMA system. 

It has a 320-volt Lithium-Ion battery 

(compared to HondaÕs 144V or 158V 

IMA systems), and it uses two electric 

motors/generators. At first glance, I 

thought it was another variant of the 

Toyota Hybrid Drive system (two elec-

tric motors with a single or 

double planetary gear set 

in between them), but I 

was wrong. 

The new Honda 

two-motor hybrid 

is a totally unique 

design that has 

some great benefits. 

The E-Drive trans-

axle contains two 

electric motors-gener-

ators. The smaller motor-

generator functions primar-

ily as a generator for the high 

voltage battery, but it also is the start-

er motor. The larger motor-generator 

functions primarily as a drive motor to 

propel the vehicle, but it also functions 

as a generator for the high voltage bat-

tery when the vehicle decelerates or 

brakes (regenerative braking). 

You might ask yourself, ÒHow is the 

new Honda E-Drive any different than 

the Toyota hybrid system?Ó The big 

difference is that HondaÕs two elec-

tric motors are not connected together 

inside the transaxle, while ToyotaÕs 

are. This means the speed of one elec-

tric motor has no effect upon the speed 

of the other motor in the Honda E-Drive 

system. (One motor can be totally 

stopped while the other is rotating.) 

Why does that matter? 

The Toyota hybrid system electric 

motors have maximum rotational 

speed limits. Toyota hybrids have 

the two motors connected together; 

one motor over-drives or under-drives 

the other. This means the gasoline 

engine in Toyota hybrid systems 

must start at a certain vehicle speed 

(62 mph) to prevent one of the motors 

from going over the speed limit. The 

Honda Accord does not. The Accord 

Like racing? 
Watch this video on 
electric vehicle drag
racing. It will charge

you up! 
MotorAge.com/
evdragracing

This C-Max window sticker 

will be updated to ref ect a 

slightly lower mpg rating, 

brought on by customer 

complaints.

If you’re working on hybrids, 

you’re getting used to the 

underhood appearance.

Photos: John D. Kelly
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hybrid can drive on battery power 

up to 80 mph (Ford’s Fusion top EV 

mode speed is 85 mph). This results in 

increased fuel economy for the Honda 

design (47 mpg) verses the Toyota 

design, especially when compared to 

the Camry and Avalon hybrids.

The new Accord Plug-in hybrid 

is the only hybrid vehicle I know of 

that has three truly different modes 

of operation. Honda’s E-Drive system 

can run on battery power only (EV 

Mode), combined engine and elec-

tric motor power (Hybrid Mode) or at 

higher vehicle speeds with low load, 

gasoline engine power only (Engine 

Mode). The Accord Plug-in hybrid can 

even charge its own high voltage bat-

tery while driving if the driver presses 

the right button. I am not aware of any 

other plug-in hybrid that can do that. 

Ford
This year, the 2013 Ford Hybrid and 

Electric Vehicle lineup is very impres-

sive. Ford, of course, is the king of 

truck and SUV sales. It needs to off-

set its trucks’ higher emissions and 

lower fuel economy with hybrid and 

electric vehicle sales. Even if Ford 

looses money selling hybrid and elec-

tric vehicles, it can make more money 

selling more trucks and SUVs because 

of them. I am sure it is a balancing act 

that adds to the bottom line.

The new Fusion Hybrid and Fusion 

Energi Plug-in Hybrid are beautiful 

cars, in my opinion. They both have 

the new 2.0L Duratec powertrain with 

a new Lithium-Ion (Li-Ion) battery pack 

(1.4kWh in Hybrid and 7.6kWh in the 

plug-in hybrid). These vehicles have an 

average combined city and highway 

fuel economy rating of 47 mpg. That is 

12 mpg above the 2015 NHTSA CAFE 

fuel economy requirement for pas-

senger cars, but still short of the 2025  

54.5 mpg fuel economy requirement.

You might recall that Ford recently 

had to revise its mpg estimates for its 

C-Max Hybrid because of customer 

complaints of lower-than-advertised 

fuel economy. Honda and Hyundai have 

gone through similar sticky situations.

I can tell you from seven years 

of personal experience with three 

hybrids and an electric vehicle that 

you can get very close to, if not exceed 

the rated mpg ratings on almost any 

vehicle by driving the speed limit and 

using the cruise control; it is not that 

difficult. Many people speed while 

driving, and speeding always results 

in lower fuel economy, even in hybrids 

and electric vehicles.

The Fusion Energi can drive approx-

imately 21 miles on battery power 

before switching to hybrid mode. 

Unlike the Chevrolet Volt’s power-

train, the Fusion Energi can drive 

on electric power only or combined 

engine and electric motor (hybrid 

mode). The Volt has no hybrid mode, 

only a generator mode.

The 2013 Ford C-Max Hybrid and 

C-Max Plug-in Hybrid have almost 

identical powertrains to the Fusion 

models. The C-Max had the same 47 

“By the way, proposals for 

CAFE requirements beyond 

the year 2025 already are 

underway and they will 

make 54.5 mpg look low.”

Both the Fusion hybrid and 

the Fusion Energi use the 2.0 

Duratec engine package.

A sign of times to come: Not 

a gas door, but an electrical 

connection for direct charging 

of the HV battery pack.

Photos: John D. Kelly
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mpg rating when it came out, but has 

been modified lower because of cus-

tomer complaints. 

To complete the Ford hybrid lineup, 

the Focus Electric Vehicle (EV) is a zero 

carbon dioxide (CO2) emissions vehi-

cle. The Focus EV came out last year, 

but I wanted to remind you that with 

every EV sold, every EV mile driven, 

large amounts of CO2 credits are gen-

erated for Ford to help offset truck and 

SUV CO2 levels. 

Chrysler, Regulations and 
CO2 Games
Chrysler has a hybrid? Not yet, but it 

might finally have to make one. First, 

I am not trying to pick on Chrysler in 

this section. It has just been kind of 

humorous to watch Chrysler over the 

years trying to get around the EPA 

and CAFE rules and sell almost noth-

ing but trucks, SUVs and cars with 

HEMIs. From my point of view, the old 

(pre-Fiat) Chrysler seemed to think it 

didn’t need hybrids or cars that get 

good gas mileage (though it did try 

to sell a 2008 Durango 2-Mode Hybrid 

HEMI for about three months before 

it was forced to declare bankruptcy). 

Chrysler has a history of choosing to 

pay the EPA and CAFE fines for not 

complying with the regulations rather 

than developing the technology need-

ed to meet the requirements.

The EPA has now changed the rules 

to help close loopholes in the CAFE law 

that allowed fines to be paid instead 

of complying with regulations. The 

loophole closing law is the regulation 

of CO2 emissions; you must comply or 

not sell cars. You cannot have low CO2

emissions without also having good 

fuel economy unless you purchase 

CO2 credits from someone else. This 

put Chrysler (as well as several other 

carmakers) in a tight spot.

For 2013, the new Fiat-owned 

Chrysler (The Chrysler Group) now 

has a new Fiat 500 Electric Vehicle 

for sale in California. The 500e will be 

good for some CO2 offset credits. The 

new Dodge Dart is also helping with 

the credits. In addition to these efforts, 

Chrysler is using R1234YF air condi-

tioning refrigerant in some new vehi-

cles in an attempt to obtain even more 

CO2 credits without using hybrids to 

offset its truck and SUV CO2 emissions. 

Chrysler is not the only carmaker play-

ing the R1234YF CO2 credit game, join-

ing GM in using the new refrigerant 

for this purpose. (R1234yf as a replace-

ment for R134a is only required in new 

vehicle platforms offered for sale in the 

European Union.)

There are other games carmakers 

play with CO2 credits. Electric car 

company Tesla Motors actually sells 

its CO2 credits to carmakers that need 

them because it does not need them. 

Much of Tesla’s profits come from the 

sale of its CO2 credits. Other compa-

nies also sell their credits.

I recently read that Chrysler is devel-

oping a new small turbocharged 4-cyl-

inder engine with a U.S. Department 

of Energy grant that should be capa-

ble of meeting the EPA Tier-2, Bin 2 

emissions requirement. Tier-2, Bin 2 is 

the same clean tailpipe exhaust emis-

sions level as the Honda Civic dedi-

cated Compressed Natural Gas (CNG) 

vehicle, just one Bin above Electric 

Vehicles (Bin 1). The Toyota Prius is 

Tier-2, Bin 3 (dirtier than Bin 2). I hope 

Chrysler can pull it off soon.

The new hybrids and plug-in hybrids 

from Ford and Honda are game chang-

ers that could put the rest of the indus-

try in catch-up mode. We even might 

see a better, more efficient hybrid or 

battery design appear in the next few 

years as we approach the year 2025 

and its looming higher CAFE fuel 

economy and CO2 requirements. By 

the way, proposals for CAFE require-

ments beyond the year 2025 already 

are underway and they will make 54.5 

mpg look low. 

JOHN D.
KELLY
CONTRIBUTING 
EDITOR

John Kelly began his automotive career as a technician 
in 1979, moving on to be a GM automotive trainer for 13 
years. He joined Weber State University in 2004, and 
is both an Associate Professor and Program Manager 
for its automotive technology department. In 1998, he 
developed what is now Vibration 5.1, a software program 
that aids in the diagnosis of vibration-related complaints.

  Email John at jkelly@vibratesoftware.com
Honda’s plug-in offering for 

2014.

(Left) Honda’s two motor-generators have no connecting planetary gear set like we’ve come to know in 

the Prius. (Right) In addition to the new MG design, Honda has updated and increased the capacity of the 

HV battery pack.
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  SCOPE & SCAN DIAGNOSTIC TECHNIQUES YOU CAN USE TODAY

BY JERRY “G” TRUGLIA | CONTRIBUTING EDITOR

T
he Digital Multimeter (DMM) 

and Digital Storage Oscilloscope 

(DSO) both can be used to mea-

sure voltage, but the way each 

displays that voltage reading, 

and what you can learn from it, is very 

different. If you can use a multimeter, 

you can use a scope, so hold on and 

let’s see where you might want to use 

the scope over the meter during your 

troubleshooting.

Try taking your DMM and your DSO 

and connecting both of them to the 

battery post until you see a straight 

line of voltage. Now you get to see 

the number from the meter and the 

straight line of voltage on the scope, so 

what’s the difference? While both use 

digital processors to sample the volt-

age being measured, the meter shows 

only the average of the samples while 

the scope shows voltage over time. 

Additionally, most DMMs sample 

the input voltage at a significantly 

lower rate than even the cheapest 

scopes do. Today, many handheld 

and PC-based scopes are checking 

the input signal millions of times per 

second. That means that even momen-

tary losses of the voltage signal will be 

seen and displayed in a form that is 

easy for the user to recognize. 

Scopes measure time horizontally 

and voltage vertically. You might be 

wondering what good does this do 

you, and why would you want to use 

a scope. Hang in there and see where 

it would be beneficial using a scope. 

Let’s take a look at a common sen-

sor that produces a square wave like a 

Hall Effect sensor. Now you will get to 

see the difference between the DMM 

and DSO first hand. Take a look at the 

square wave voltage on the voltmeter. 

Do you notice that the voltage is about 

2.5 volts? Now take a look at the scope 

reading that you measured from the 

zero line noting that each line is 2 volts 

per division going up from zero. Now 

you are looking at the true voltage of 

the sensor that is being displayed. 

The other difference between the 

scope and meter is clearer when we 

are trying to find out why the engine is 

dropping out. A meter can update only 

40 samples per second depending on 

the meter, while a scope typically can 

sample 25 million samples per second. 

When you are trying to locate a drop 

out in a sensor you need a tool that is 

fast enough. 

So with all the theory out of the way 

let’s take a look at the example. The 

problem here is not that hard to see if 

you look at the cam signal to the left 

that is good and the one to the right 

that is bad. The top of the waveform 

was dropping down in the middle of 

the square wave causing a drivability 

problem. The fix for this vehicle was to 

replace the defective sensor. 

Relative Compression from 
the Driver’s Seat
This easy concept came to me as I was 

explaining relative compression to a 

class I was teaching in Massachusetts. 

I was showing and explaining relative 

compression with the scope connected 

to the battery B+ and Neg- post while 

cranking the engine over. I contin-

ued to explain that this test also can 

be performed using an amp clamp 

attached to one of the battery cables. 

Then one of my students asked the fol-

lowing question.

“Since you said this was testing a 

voltage drop that we were observ-

ing with the scope, how about if we 

connected the scope directly to the 

Diagnostic Link Connector (DLC) using 

the breakout box you showed us?” I 

thought about it and responded back 

to Jeffery Allan Clark, the tech who 

asked the question, that I believed he 

was onto something. I had never real-

ly thought about performing the test 

using a DLC breakout box. In fact, I 

have never seen anything about this 

in print or knew of anyone perform-

ing this test. I always say in all my 

classes and seminars that there is no 

such thing as a stupid question, and 

everyone knows something that we 

don’t know yet. If we share our ideas 

we all can learn, and we did. 

This test is so easy if you own a DLC 

breakout box and a scope and can be 

accomplished with a couple of min-

utes with any other equipment. First 

couple (select) your scope to AC volts 

THERE ARE LITTLE TRICKS TO MASTERING EACH, BUT BY HAVING BOTH TOOLS IN YOUR 

LINEUP, THERE ARE PROBLEMS YOU CAN SOLVE QUICKLY.

WHY DO I NEED A 
DMM AND A DSO?

Photos: Jerry ÒGÓ Truglia

The computer doesn’t know 

that the sensor signal dropped 

out for a millisecond or two. It 

only knows it didn’t see what it 

needed to see.
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followed by selecting a range on your 

scope of 500mv AC per division and a 

time base of 50 ms per division. Many 

of today’s automotive scopes are set 

up as voltage and time per screen 

instead of division, so you might have 

to take the settings I gave you and 

multiply them by 10. 

Next, insert the red (B+) to pin 16 

(that’s B+) and the black (-) to pin 4 

(that’s ground) of the breakout box. If 

the model you’re testing uses “Clear 

Flood” mode, you can disable the fuel 

system for testing by pressing the gas/

throttle pedal. If the vehicle does not 

have a “Clear Flood” fuel management 

strategy, you will need to remove the 

fuel pump relay or fuse to prevent the 

engine from starting. Take a look at 

the waveform shown to the left. What 

we are looking for is an equal voltage 

height (amplitude) and time. If there 

is a difference in height or time, this 

will indicate a problem in one of the 

cylinders. 

This test can tell you quickly if 

there is an engine mechanical issue 

requiring further diagnosis. If you are 

wondering how you can tell what cyl-

inder has the problem, you will need 

to remove your butt from the driver’s 

seat and open the hood. Your next step 

would be to connect another channel 

of the scope to one of the cylinders, 

preferably an ignition source, so you 

can sync the relative compression sig-

nal to the engine’s firing order. 

For example, if the firing order is 

1-6-5-4-3-2, and you’re second chan-

nel is attached to the number 2 cylin-

der’s secondary lead, you can use this 

as a landmark for precisely locating 

the weak cylinder. In our case, if the 

weak peak is two to the left of the peak 

we’ve synched as cylinder number 2, 

the weak cylinder would be number 6. 

If you add this quick test to your diag-

nostic game plan you can quickly check 

to make sure that the engine is good or 

bad before proceeding with your diag-

nosis. This test is so important that 

Ford and Toyota both have included 

this test in their factory scan tools.   

A No Parts Repair
This 1999 Saturn SL 1.9L vehicle came 

in with an illuminated Malfunction 

Indicator Lamp (MIL) and a P0410 

(AIR Pump System Performance). This 

DTC can be caused by a blown 30 

amp fuse that is located in the under-

hood fuse box, vacuum line, air hose, 

check valve and possible restriction in 

the air hoses or pipes. Where do you 

start? Using a scan tool that supports 

bi-directional testing of these compo-

nents is one option. The GM Tech II is 

the factory scan tool and certainly has 

the functionality to check the opera-

tion of the secondary air injection sys-

tem. Unfortunately, not all aftermarket 

scan tools have the bi-directional func-

tionality to perform these tests. 

The next easiest place to start is at 

the load. In this case, the electric air 

pump is the main component in this 

system. First turn the ignition key off 

and remove the connector at the pump, 

turn the ignition key back on and 

test which side of the connector has 

power. If either side is “hot,” you just 

confirmed that the fuse is good. With 

power to the pump confirmed, it’s time 

to check the PCM side that supplies 

the ground needed to complete the cir-

cuit and operate the pump. To check to 

see if the pump can operate, connect a 

Power Probe or a set of fused jumper 

wires to supply power and ground to 

the AIR pump. This should confirm if 

the pump is good or bad. 

In the case of this SL, the pump was 

good. Our quick test eliminates a short 

to ground or a faulty pump, all in less 

than a minute. Because the pump was 

able to supply air pressure we checked 

the hose and pipes to the check valve 

to make sure they were free and clear. 

Next we removed the hose from the 

other side of the check valve and found 

the problem. Take a look at the car-

bon buildup on the check valve port 

that goes to the cylinder head in the 

included photo. The fix for this vehicle 

was to use intake cleaner along with 

a drill and pick to clean the passages 

of carbon. 

SCOPE & SCAN

“This test can tell you 

quickly if there is an engine 

mechanical issue requiring 

further diagnosis. If you 

are wondering how you can 

tell what cylinder has the 

problem, you will need get 

out of the driver’s seat and 

open the hood. ”

G. Jerry Truglia, president of Technicians Service 
Training, has been in the auto repair business for a long 
time as a tech, shop owner and nationally recognized 
trainer/author. He founded TST to bring affordable 
training to his fellow techs and shop owners. 

  Email G. at gtruglia@tstseminars.org

G. JERRY TRUGLIA
CONTRIBUTING 
EDITOR

Any scope platform (like the one 

in the Snap-on Modis shown 

here) can be used to perform this 

relative compression test right at 

the DLC.

Unusual but not improbable, this 

air injection system code was a 

simple carbon clean to correct.
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GARAGE TRUE STORIES FROM THE SERVICE BAY

Photos: Richard McCuistian

First we have to find out what the 

problem is, and that’s where it all start-

ed on this F150.

Coming Back for More
When customers have a good experi-

ence at a shop, they generally return 

to that shop. This customer was no 

exception. We have worked on her 

vehicles for a while, and this particu-

lar truck was one we had replaced the 

wires and spark plugs on a few months 

earlier. She asked if she could bring it 

to us, and I gave her the green light. 

When the truck arrived and the 

paperwork was done, it had a P0305 

code and a dead skip, but no MIL at 

all. Upon hearing this report from my 

guys, I sat in the seat and switched 

the ignition on to find that the MIL 

was inoperative. That dark and dead 

MIL would need fixing to be sure, but 

it wasn’t our primary concern. No. 5 

was a dead hole, but the injector was 

clicking, spark was present and the 

spark plug didn’t look greasy. With 

the obvious out of the way, it was 

time to put on our detective hats. 

When Webb and Kelley, a pair of stu-

dents, came into my office and put the 

known facts on the whiteboard, I put 

on my Horatio Caine “CSI Service Bay” 

sunglasses and said, “OK, this is what 

I want you to do. Get a compression 

gauge screwed into that hole and let’s 

see how far that No. 5 will push the 

needle. Spin the starter through for at 

least six puffs.” 

As I heard them cranking the engine 

over, it was obvious to my practiced ear 

that the crank was picking up speed 

during one of the eight compression 

strokes, and I knew which one it was. 

But the cause of the dead cylinder had 

to be further pinpointed, and we need-

ed more data to complete our forensics.

After the six puffs, the needle point-

ed to 70 pounds of compression. Their 

questioning glances said, “What now?” 

The next logical step was a no-brainer. 

“Now,” I told them, “we find Top 

Dead Center (TDC) compression stroke 

on that cylinder and do a cylinder leak-

age test.”

A MISSING MIL

1998 FORD F150

Vehicle Year/Make/Model

4.6L

Engine

4R70W TRANSAXLE

Transmission

201,054

Mileage

CHECK ENGINE SKIP — NO MIL

Vehicle complaint

HANDLING A 
TRIAGE UNIT
A GOOD MECHANIC HAS TO APPLY CRITICAL THINKING TO DETERMINE WHAT NEEDS DOING, 

GUMPTION TO GET IT DONE AND INTEGRITY TO DO THE JOB RIGHT.

BY RICHARD MCCUISTIAN | CONTRIBUTING EDITOR

D
riving a vehicle and expecting things to go well is one thing, but when repairs are neces-

sary, the customer calls the shots. However, we have to guide them to make decisions 

that are right for them. To start, we have to determine as accurately as possible what 

they expect to get out of an aging vehicle after the repairs are done. Will they be making 

long trips, pulling heavy trailers or just puttering around town on the weekend?

Scan this QR Code to watch a 

webinar on relative compression 

testing. Or visit MotorAge.com/

comptestwebinar

GET A FREE SCAN TOOL APP AT:
www.scanlife.com
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READ MORE STORIES OF REAL-LIFE PROBLEMS

There are a number of ways to do this on a cylinder that 

has any compression, and it’s especially easy when the cyl-

inder in question is the No. 1 hole or its companion. But what 

about the unmarked cylinders? Since we have an IPA Tools®

Calibration and Set Up kit (No. 7891), finding TDC is a snap 

on just about any cylinder. First we screwed the IPA whistle 

adapter into the spark plug hole, and the 70 psi of compres-

sion that piston was pushing was plenty to make the whistle 

tweet as the cylinder was coming up with valves closed. That 

got us on the right stroke, but we needed to TDC that piston 

or else the air we were about to apply during the cylinder 

leakage test might blow it back down, driving the train to 

open a valve and invalidate our test. 

To bring No. 5 to exactly TDC, we applied the spring-load-

ed IPA TDC finder and brought the piston squarely to the top 

of its travel. With those tools put away, we did a cylinder 

leakage test and found just under 70 percent cylinder leak-

age. It should have been a lot less than that, and now we 

had two rock-solid bits of data, three if you count the DTC. 

“OK, guys, ordinarily we’d do some listening exercises 

with the air flowing through the leakage tester, but why 

don’t we apply smoke to that cylinder and see where it 

makes its exit?” I asked the students.

With the throttle propped wide and the smoke flowing 

through the leakage tester hose into the chamber, we saw 

smoke immediately come wafting out of the throttle body. 

We obviously had an intake valve that was compromised for 

some reason, and I would need to talk to the customer about 

this one. If the intake valve had been totally open — 100 

percent leakage — exploratory surgery might have been in 

order to check for a broken valve spring. As it was, this head 

would seem to be a candidate for a valve job, and that’s a 

pricey repair on a 200,000-mile 4.6L. Timing chain kits, gas-

kets and everything would put this repair estimate in the 

stratosphere. A used engine might be in order if they weren’t 

planning on using the truck for another 20 years, and I called 

LKQ, which priced me a used one for $650. I left the F150 in a 

holding pattern and left a message for the owner to call me.

Dribbling Green
We had replaced the radiator and repaired the A/C in a 2003 

Chrysler 300 at about the same time we did the plugs and 

wires on the troubled F150, and now the 300 had pushed its 

This engine calibration kit (left) is a tremendous help in finding TDC on unmarked cylinders to do an accurate leak test, which 
was a necessity when we were gathering solid data on the skipping 4.6L (right).

This tattletale smoke trace from our Evap Tester pointed to a 
compromised intake valve. Capping the intake and pumping 
smoke into it wafted smoke out the feed fitting, too.
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temp needle high again, but for a differ-

ent reason. We also had a transmission 

swap under way on a 2002 PT Cruiser 

and would need to check that one for 

an overheating problem, too. I had a 

couple of guys working on the PT, but I 

re-assigned the guy who was assisting 

with the Cruiser and had him tackle the 

300, which, when we pressure tested 

it, turned out to have coolant leaking in 

a thin stream from behind the balancer. 

This one needed a water pump and a 

timing belt, and Garrett, 

another student, need-

ed to do a timing 

chain and a water 

pump anyway. 

We also diag-

nosed a  2007 

Alt ima with a 

delayed reaction 

blower motor issue. 

The owner would 

start the car and for 

five minutes the blower 

was inoperative, then it would 

come online. We duplicated that con-

cern quite easily and did some voltage 

checks at the fuses. After we trans-

posed the blower and defog relays, 

the problem went away. I ordered a 

replacement relay ($30), but it’s still 

laying on my desk; a delayed defogger 

just isn’t as noticeable as a windless 

fan. I’m still foggy about how a relay 

can cause that problem.

Speaking of fans, a guy came in with 

a Mustang that day because he want-

ed us to replace his cooling fan motor, 

which was fresh fried and stinking. 

The reason for the fried 

fan was a distorted 

shroud, which had 

fouled the fan and 

kept it from turning 

until the windings 

were cooked. We 

had to explain that 

he needed every part 

of the fan, not just the 

motor, and more money 

would need to change 

hands to make that happen, 

but the bill wasn’t too bad. 

Back to the 300. Because Garrett had 

to jerk the fan and radiator to access 

the timing cover properly, we decided 

to check the cooling fan motor for open 

commutator segments, because a bad 

fan can be famously intermittent, and 

it’s smart to do that. 

The Dirty Hand is Dealt
The F150 owner called back and opted 

for the used LKQ powerplant, and the 

real adventure began.

Replacing the engine in a 1998 F-150 

isn’t for the lazy, wimpy or faint-heart-

ed, and that’s why I gave the job to 

Willie, who is a Vietnam veteran, older 

than I am and tough as nails. Willie got 

the engine installed, but not before we 

had to buy a $30 eight-bolt flywheel 

from a local salvage yard because the 

original engine had a six-hole crank-

shaft and the original flywheel wouldn’t 

fit. I called LKQ, which verified that the 

vehicle in question could have either 

a six- or eight-bolt crank on a Romeo 

4.6L. It would be several days before 

he could get us the right flywheel, so 

we patronized the local salvage yard. 

When the replacement engine was in 

place, we found it spinning with almost 

no compression along with intermittent 

backfiring through the intake. After 

checking and re-checking the spark 

plug wire routing, we measured the 

compression and found one cylinder 

with 99 psi and 40 to 60 psi on all the 

others. Adding oil to the cylinders did 

nothing to improve the compression, 

and while we didn’t do exploratory sur-

Here was the original engine coming 
out. Some techs raise the body off 
the frame to do this, and Willie opted 
to remove the transmission first Ð 
both times.

Here is the 300 with its leaking water pump. Garrett managed to break one of the 
6 mm water pump bolts off and had to center drill and work the broken piece back 
out of the aluminum housing with an extractor. It was pretty dicey on a bolt that 
small at that angle.

This flywheel issue kind of blind-sided me. I wondered briefly if we had received 
a Windsor engine instead of a Romeo, because the crankshaft and flywheel must 
have come from two different vendors in that year model F150.

This episode of
The Trainer shows 

different scope techniques 
used to assess engine 
mechanical condition

MotorAge.com/
nov11trainer

MOTOR AGE GARAGE
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gery, it was evident that the replacement engine had spun 

out of time for some reason. It was dead on arrival, and Willie 

would need to change it out again.

Back on the Phone

I called LKQ and spoke to the sales guy about it. He asked 

for the vehicle mileage and installation date, and had his 

warranty engineer call me on my cell phone. The call came 

in while I was at the grocery store late Friday afternoon. The 

guy was nice enough when I explained what we had done 

and how we had determined the engine was bad, and he 

wheedled a bit to try and get us to dig deeper to see what 

the problem with the engine actually was, but I dug in my 

heels. This was a bad engine and we needed another one. It 

was as simple as that. He agreed. 

With iron resolve, Willie went right to work yanking the 

bad unit back out. The following Tuesday, the LKQ truck 

delivered another 4.6L with 6,000 fewer miles on it, and the 

engine looked a lot cleaner overall. Oh yeah, it had an eight-

bolt crankshaft like the first replacement, too, so we would 

be able to use our $30 flywheel. Willie re-did the engine swap 

in a third of the time it took the first time around.

While that second engine swap was under way, I wrote 

a ticket on a welding student’s 2003 Cadillac CTS that was 

blowing the right hand low beam headlight fuse. The head-

lamp assembly was awash with internal condensation, and 

the owner had replaced an inoperative HID bulb on that 

side, which is no small feat since the bumper cover has to 

be removed for access. What we found was that that the 

HID bulb’s very expensive driver module had collected water. 

That module is mounted in the bottom of the lamp housing 

and tends to gather water that way. He put that repair off for 

a bit to explore other options.

While Willie was putting the finishing touches on the F150, 

a 100,000-mile 2007 Hyundai Tucson came wheeling in with 

a harsh shift. Unless the owner feathered off the throttle at 

the point of the shift, the transmission would make a hair-

raising slam shift from second to fourth, feeling like the 

Tucson had been rear-ended. 

With my MaxiDas online via the Diagnostic Link Connector 

(DLC), I analyzed the live data while the owner drove, and 

reasoned that the transaxle actually did shift right when she 

feathered the throttle, and pegged the problem as a software 

concern. I had her stop the vehicle and kill the engine, then 

switch the key on so I could reset the transmission adap-

tive tables. It was 

pretty amazing to 

both of us, but that 

fixed that problem. 

And the end-

ing that made 

for a perfect day, 

Willie fired up the 

Ford and the sec-

ond replacement 

engine was purr-

ing like a kitten 

when it left. 

(Left) This situation grew from a P0128 code on a 2006 
Mountaineer that came in while the F150 was there. The 
engine was running at normal temperature, but the ECT 
sensor was reading about 50 degrees cooler than the truth. 
(Right) Willie was making his final tweaks here, and the 
owner took possession of the truck the next morning. It had 
been one grand adventure.

RICHARD 
MCCUISTIAN
CONTRIBUTING EDITOR

Richard McCuistian is an ASE-certifi ed Master Auto Tech-
nician and was a professional mechanic for more than 25 
years. Richard is now an auto mechanics instructor at 
LBW Community College/MacArthur Campus in Opp, Ala. 

  E-mail Richard at rwm19@mail.com

(Left) This is the second replacement engine, which was a 
lot cleaner and ran like a dream once Willie got it planted. 
(Right) The high-dollar HID headlamp driver from the Cadillac 
is mounted in the bottom of that housing. It is just made to 
capture any water that manages to get in.

AR&D It All Starts Here
www.Go2HEV.com

Technology and Training Since 1987

MAINTAIN YOUR HYBRID FLEET’S

PERFORMANCE AND FUEL ECONOMY
Diagnose and analyze the High Voltage

Battery Pack and the Electric Transmission 

with specialty diagnostic equipment by AR&D!

Document results, make informed decisions,

and repair with confdence and accuracy.

Diagnostics and Repair can be done by your

in-house maintenance staf or by a Hybrid

Shop dealer!

Contact The Hybrid Shop

Ph: 703.909.1819
Email: Matt@thehybridshop.com

Web: www.TheHybridShop.com

Contact AR&D

Ph: 800.549.8369

Email: info@go2hev.com

Web: www.go2hev.com
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DIAGNOSTIC INFORMATION SYSTEM

With the new generation of the VERDICT diagnostic and information system, Snap-on has 

enhanced the broad capabilities to make it easier and faster for technicians to find the root 

cause to any problem and get accurate results that they can be confident with, the com-

pany states. Updates include a two-year warranty, security and long-term support, plus 

upgraded hardware and an improved BIOS for faster, uninterrupted operation. A wireless 

scope, keyless scanner and Windows® display unit and Wi-Fi Internet access give techni-

cians the freedom to move around the vehicle. VERDICT puts in the technician’s hands 

codes, live data, component tests, Troubleshooter, web resources and real-world answers.

 For more information, visit 

www.snapon.com.

Snap-on Diagnostics

LEAK DETECTION LIGHT

The Tracerline OPTI-LUX 365 is an LED leak detection flashlight that provides pure UV 

light for optimal fluorescent dye response. It’s ideal for all automotive A/C and fluid system 

applications. The OPTI-LUX 365 produces a brilliant glow that makes all leaks easier to 

find, while slashing valuable diagnostic time, according to the company. The flashlight is 

more than twice as powerful as most corded, high-intensity UV lamps, brightly fluoresc-

ing all dyes (both green and yellow). It even pinpoints high-mileage, dirty diesel engine oil 

leaks. With its powerful UV LED, the flashlight has an inspection range of up to 25 feet.

 For more information, visit 

www.tracerline.com.

Tracer Products

SAFETY EYEWEAR SERIES

Honeywell Safety Products launched the new North brand GX-8 series of safety eyewear. 

The semi-frameless style features sleek, nickel-free, brushed steel frames for a sophisti-

cated look, and 8-base wraparound lenses for optimum coverage and protection. Available 

in five lens tints and with optional Fog-Ban coating, the GX-8 delivers superior versatility to 

protect workers’ eyes in nearly any application, the company states. The GX-8 series fea-

tures spring-hinge temples, an adjustable padded nosepiece and non-slip temples to ensure 

a secure, custom fit and all-day comfort. Lens tint options include Clear, Amber, TSR Gray, 

Silver Mirror and Indoor/Outdoor Silver Mirror to protect in virtually any type of lighting.

 For more information, visit 

www.honeywellcpg.com.

Honeywell Consumer Products Group

TIMING BELT LINE

Dayco Products releases three new product categories in its timing belt product line. Dayco is 

now offering water pump kits with seals, timing belt kits and timing seal kits. These three kits are 

in addition to Dayco’s current timing product offerings, and Dayco will continue to offer timing belt 

kits and water pump kits without seals. Depending on the application, Dayco reports its kits might 

include a timing belt, balance shaft belt, tensioners, pulleys, hydraulic tensioners, water pumps, 

gaskets and with this addition, seals.

 For more information, visit 

www.daycoproducts.com.

Dayco Inc.
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DIGITAL BATTERY TESTER
Clore Automotive introduces Model No. 

BA327, a digital battery and system tes-

ter with integrated printer, from SOLAR. 

This model offers a complete testing 

solution for 6- and 12-volt batteries and 

12- and 24-volt charging systems. With 

an expanded range, the tester is now 

optimized to test four distinct battery types: SLI (flooded), AGM 

Flat Plate, AGM Spiral Wound and Gel Cell batteries, the company 

reports. It features easy, intuitive operation with quick, accurate 

assessment of battery condition and starting and charging system 

performance. Testing is quick, allowing the operator to perform 

either a battery test, system test or both from the home screen. 

It walks through the test sequence, prompting for key pieces of 

information and guiding the operator from one step to the next. 

www.cloreautomotive.com

Clore Automotive

WIPER BLADES
Federal-Mogul’s ANCO Wipers brand has expanded its line 

of premium Contour profile-type (“beam”) wiper blades to 

include coverage for the 19 mm bayonet and side-pin con-

nections featured on several popular late-model European 

passenger applications. The new ANCO Contour “Narrow” 

(“N”) Series blades are available in nine lengths rang-

ing from 14 to 26 inches, the manufacturer states. ANCO 

Contour “N” Series blades are available for late-model 

Volkswagen Beetle, Jetta and Passat and several Audi 

models equipped with 19 mm bayonet connections, as well 

as BMW applications with 19 mm side-pin connections. 

Contour wipers are engineered to provide premium, all-

season performance and represent the latest technology 

in profile-type blades. The advanced one-piece design, featuring 

Articulated ContactTM Technology, helps prevent corrosion and 

freezing, while the original equipment-style directional spoiler pre-

vents wind lift and provides superior blade-to-windshield contact 

for optimal visibility. 

www.federalmogul.com

Federal-Mogul

SILICONE SPRAY
AMSOIL Silicone Spray has undergone a refor-

mulation and packaging redesign. The product 

is delivered by means of an aerosol spray that 

effectively lubricates and protects nonmetal sur-

faces with a dry lubricating film, making it ideal 

for applications that may be damaged by conven-

tional lubricants such as grease or oil. AMSOIL 

Silicone Spray provides outstanding protection 

where light-duty or silicone lubricants are recom-

mended, including rubber, plastic, nylon, uphol-

stery, vinyl, wood, cardboard and other nonmetal 

surfaces, the company says. Silicone Spray’s special non-staining 

formula also is excellent for waterproofing and protecting leather 

boots, shoes, jackets, suede and more. For leather and sensi-

tive surfaces, initially apply to a small area. Silicone Spray might 

slightly alter the color or hue of the leather. It leaves a clear, odor-

less film and locks out water while keeping applications contami-

nant free. 

www.amsoil.com

AMSOIL Inc.

WRENCH, DRIVER, LIGHT KIT
Two new ACDelco-licensed 18V 3-in-1 

combo kits provide a solution for techni-

cians’ needs. The ARZ18CSP1 18V combo kit 

includes the ARI2061 Li-ion ½-inch impact 

wrench, drill/driver (ARD2081) and foldable LED light (ARL2025). 

The ARZ18CSP4 combo kit includes the ARI2060 Li-ion ½-inch 

super-torque impact wrench with digital clutch, ½-inch drill/driver 

and foldable LED light. According to the company, the ARI2060 

super-torque impact wrench with digital clutch delivers 1,100 foot-

pounds of maximum breakaway torque, 700 foot-pounds of maxi-

mum reverse torque and 500 foot-pounds of maximum tightening 

torque. An LCD display shows torque stage, battery indication and 

torque stage memory functions. The Li-ion 18V ½-inch drill/driver, 

included in both combo kits, delivers 444 in.-lbs. of maximum 

torque. The foldable LED light includes a six-position pivot torch 

for long-distance illumination and LED light for short-distance 

illumination. 

www.acdelco.com

ACDelco

SYNTHETIC MOTOR OILS
Champion Oil develops “High-

Margin & Profitable” synthetic 

motor oils for the passenger 

car, racing, diesel, classic, 

vintage, hot rod, muscle car, 

street, commercial, industrial, and the engine builder markets. 

These “purpose-built” motor oils contain Champion’s TVS 

(Thermal Viscosity Stabilizer), which extends oil film capacity for 

better protection at high temperatures, according to the company. 

The Champion oils also contain special lubricity modifiers to 

reduce friction, and unlock the full potential of any engine by pro-

viding increased compression, horsepower and torque. 

www.championbrands.com

Champion Brands LLC

EXHAUSTS
SuperTrapp WaveTech Exhausts are designed 

for four- and six-cylinder sport compact 

imports. They are tunable, disc-based mufflers 

with a polished T-304 stainless steel body that 

includes a polished stainless steel closed end 

cap, according to the manufacturer. The core is perforated stain-

less steel. Four different colors of optional end caps are available 

and sold separately including polished aluminum TrappCaps. Select 

models of SuperTrapp’s WaveTech automotive exhausts include 

12 four-inch discs. WaveTech exahusts are available in different 

lengths and inlet diameters.  

www.supertrapp.com

SuperTrapp

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

All turbocharger brands rebuilt and sold
Call 800-297-3626. 1000 S. Wildwood  Suite # 10

Irving TX,  75060
ONE DAY SERVICE IN MOST CASES

email: turbomike39@netzero.com

Turbos

www.dallasturbo.com

POSITIONS AVAILABLE

1000 + Automotive jobs Online

www.ACTAutoStaffng.com

800-489-0536

Looking for Tech’s Resumes?

16,000 + Tech’s Resumes Online

looking for a job?

ADVERTISE TODAY!

PRODUCTS

PRODUCTS & SERVICES

Part # SMP #  NAPA #    Application                     Each    8 pak
DG508 FD503     IC369 4.6L, 5.4L, 6.8L 1997-6   $23.95 19.95
DG511 FD508 IC617 4.6, 5.4L 6.8L 2005-9  $28.95 24.95
DG512 UF-537 IC558 4.6/5.4L DOHC 97-04 $31.95 27.95
DG515 FD506 IC518 3.9L Ford T-bird (05-02) $24.95 21.95
DG500 FD502 IC386 3.0L  Ford 1999-8 $28.95 24.95

Coil On Plug Sale 

SOFTWARE

Repeating  

an ad  

ENSURES 

it will be  

seen and  

remembered!
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 MARKETPLACE

TOOLS & EQUIPMENT
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 DRIVABILITY
AUTOMOTIVE PRODUCTS GUIDE

FOR IMMEDIATE INFORMATION ON ANY OF THE PRODUCTS 

ON THESE PAGES, GO TO www.MotorAge.com/readerservice

WARM UP THIS 

WINTER WITH NAPA

With the cold season just 
around the corner, it’s 
nice to know that NAPA 
has you covered with your 
heater core needs. With 
more than 440 models and 
built to OEM specifications 
with fully brazed aluminum 
tanks and high efficiency 
tube spacing for optimal 
heat transfer, that’s NAPA 
know how.  

NAPA

DENSO CABIN AIR FILTERS

The First Time Fit Cabin Air Filter pro-
gram offers the quality engineering and 
performance you expect from DENSO. 
There are 190 part numbers that cover 
more than 117 million vehicles for a full 
range of domestic and import applica-
tions. OE specified media types include 
Electrostatic and Charcoal. DENSO’s 
Electrostatically-charged particulate 
filters capture ultra fine particles such as diesel pollutants, soot 
and pollen. Our charcoal filters feature a multi-layer filter structure 
embedded with activated charcoal that removes odors and cap-
tures harmful particles. 

Denso 

THE ULTIMATE 

MOTORSPORTS JACK

Ranger Products recently unveiled its 
new QuickJack™ portable jack system 
that makes vehicle maintenance on the 
track and off convenient and lightning 
fast. The 3,500-pound capacity lightweight QuickJack can go any-
where, and a 5,000-pound version will be available in early 2014. 
Simply position the lightweight jack frames under the vehicle, 
push the raise button on the remote hand-held pendant control 
and in less than 10 seconds the entire car is almost two-feet off 
the ground. It features open-center design, rugged safety lock 
bars, remote pendant control on a 20-foot cord, quick-connect 
hoses and a built-in flow divider for precisely equalized lifting.  

Bendpak

ES 550 INSULATION TESTER

Advance Auto Parts Professional 
offers the Electronic Specialties 550 
Insulation Tester, a quality product 
ideal for checking voltage leaks on 
hybrid vehicles. The ES 550 features a 
large dual display with LED backlight-
ing and can supply test voltages of 
250V, 500V and 1,000V for complete 
insulation testing. For more informa-
tion on hybrid products, call the 
Advance tool and equipment hotline 
at 800-228-9819 or contact your local 
Advance delivery store. 

Advance Auto Parts Professional 

FEDERATED OFFERS 

PREMIUM BRAKING 

PERFORMANCE FOR 

TODAY’S VEHICLES

Federated Auto Parts has developed 
an addition to its friction offering with a 
new co-label line developed and sup-
plied by Wagner Brake. The new product line is a premium offer-
ing designed for professionals that was designed exclusively for 
Federated members and their customers. The line uses the high-
est performing formulas specific to each application and includes 
System Synergy Technology (SST), which is an OE approach to 
brake design that ensures the interaction of all brake components 
to provide the ultimate performance. 

Federated Auto Parts 

HYBRID SERVICE 

FRANCHISE 

OPPORTUNITY

Increase revenues and car count 
with The Hybrid Shop’s exclu-
sive, proprietary technology 
and training. Learn to diagnose, 
repair and maintain hybrid elec-
trical systems and condition 
hybrid batteries. Tap into this 
exciting new profit center for 
your business. Visit 
www.thehybridshop.com today 
and find out how. 

The Hybrid Shop 

NEW TECHSMART 

CATALOG FOR 2014

The new TechSmart® 
Application and Illustrated 
Parts Guide for import and 
domestic cars and trucks is a 
printed, full-line catalog that 
features all current TechSmart 
parts covering more than 75 
product categories. Search by 
make, model and year as well 
as locate parts in an easy-to-
read, full-color illustrated buyer’s guide. 
Visit www.TechSmartParts.com. 

TechSmart 

TEXTAR BRAKE 

ROTORS

Textar, the world’s leading 
manufacturer of OE brake pads, 
now offers a range of German 
engineered, high carbon brake 
rotors for European applica-
tions. Utilizing the know-how 
that comes from more than 100 years of developing OE brake 
pads, engineers at Textar have developed a perfectly matched 
brake rotor to ensure the ultimate braking performance of your 
car. This new range of high quality brake rotors are manufactured 
to precise German specifications and are available exclusively at 
WORLDPAC. www.worldpac.com 

WORLDPAC 
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INFO FAX NUMBER: (416) 620-9790 
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NAME __________________________________________________

SUBSCRIBER NUMBER FROM LABEL ______________________________

JOB TITLE ________________________________________________

COMPANY NAME ___________________________________________

ADDRESS ________________________________________________

CITY ____________________________________________________

STATE/PROVINCE ___________________________________________

ZIP/POSTAL CODE __________________________________________

IS THIS YOUR HOME ADDRESS? ☐ yes   ☐ no

PHONE __________________________________________________

FAX  ___________________________________________________

E-MAIL  _________________________________________________

   
SEARCHAUTOPARTS.COM  63

Chief Executive Off cer

Joe Loggia

Chief Executive Off cer Fashion Group, 

Executive Vice-President

Tom Florio

Executive Vice-President, Chief 

Administrative Off cer & Chief 

Financial Off cer

Tom Ehardt

Executive Vice-President

Georgiann DeCenzo

Executive Vice-President

Chris DeMoulin

Executive Vice-President

Ron Wall

Executive Vice-President, Business 

Systems

Rebecca Evangelou

Executive Vice-President, Human 

Resources

Julie Molleston

Sr Vice-President

Tracy Harris

Vice-President, Information 

Technology

Joel Horner

Vice-President, Legal

Michael Bernstein

Vice-President, Media Operations

Francis Heid

Vice-President, Treasurer & Controller

Adele Hartwick

SALES STAFF

Midwest/Western/Northern 

California

Chuck Steinke, Regional Sales 

Manager

Tel: (630) 369-0752

Fax: (630) 369-3755

csteinke@advanstar.com

Eastern/Southern States

Paul A. Ropski, Regional Sales 

Manager

Tel: (312) 566-9885

Fax: (312) 566-9884

propski@advanstar.com

Ohio/Michigan/Southern California

Lisa Mend, Regional Sales Manager

Tel: (773) 866-1514

Fax: (773) 866-1314

lmend@advanstar.com

Inside Sales/Classif ed Sales/

Recruitment

Keith Havemann, Sales 

Representative 

Tel: (310) 857-7634

Fax: (310) 943-1465

khavemann@advanstar.com

List Rental Sales

Carissa Simmerman

csimmerman@advanstar.com

(440) 891-2655

Permissions/International 

Licensing

Maureen Cannon

(440) 891-2742

Reprint Services

877-652-5295 ext. 121/ bkolb@

wrightsmedia.com

Outside US, UK, direct dial:  281-419-

5725. Ext. 121

AD INDEX

That describes our new way of  handling your inquiries about advertisements and 

product releases. You may go to www.motorage.com/readerservice and fill out a 

short form and we’ll send your request immediately (electronically) and directly to the 

respective manufacturers who have the information you want. 

You may also check the items you are interested in and fax the sheet to us at 

(416) 620-9790 to get more information on the products of interest. 

Like we said — quick, easy, direct. 

IT’S QUICK!

IT’S EASY!

IT’S DIRECT !

ADVERTISING AND EDITORIAL 

PRODUCT INDEX

ADVERTISER INDEX........................................................................PAGE

 ☐ ADVANCE AUTO PARTS PROFESSIONAL .........................................42, 43
 ☐ AIRTEX PRODUCTS ............................................................................... 29
 ☐ AR&D .................................................................................................... 57
 ☐ AUTOENGINUITY ................................................................................... 53
 ☐ AUTOMOTIVE MGMT. INSTITUTE .......................................................... 55
 ☐ AUTOMOTIVE TRAINING INSTITUTE ...................................................... 16
 ☐ BENDPAK INC. ................................................................... 25, 26, 39, 40
 ☐ CARQUEST CORPORATION ..................................................................... 3
 ☐ CHRYSLER GROUP LLC ....................................................................32-33
 ☐ DENSO PRODUCTS AND SERVICES AMERICAS, INC.  ........................... 45
 ☐ FEDERATED AUTO PARTS  .................................................................... 23
 ☐ FRAM GROUP IP LLC ............................................................................ 17
 ☐ HOMAK MANUFACTURING .................................................................... 31
 ☐ INTERMOTOR/SMP ........................................................................... 8A-B
 ☐ KIA MOTORS AMERICA ...................................................................35, 51
 ☐ MAXZONE VEHICLE LIGHTING CORP.  ................................................... 37
 ☐ MOVING TARGETS ................................................................................ 49
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 ☐ NISSAN MOTOR CORP. USA ................................................................CV2
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 ☐ THE HYBRID SHOP ................................................................................ 21
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Snap-on Diagnostics ................................................................................... 58
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ARE YOU READY FOR THIS?
HYBRID SALES ARE ON THE RISE AND THE TREND IS EXPECTED TO CONTINUE. 

WILL YOUR SHOP BE IN TUNE WITH THE TIMES?

BY PETE MEIER

Technical Editor

Do you know when the first hybrid trav-

eled American roadways? Your first 

thought might be the introduction of 

the Honda Insight, the first mass-pro-

duced hybrid offered for sale in 1999. 

But hybrid and electric vehicle tech-

nology actually dates back to 1839, 

when Robert Anderson of Aberdeen, 

Scotland, built the first electric vehicle. 

In 1898, Dr. Ferdinand Porsche at 

age 23 built his first car, the first to 

use front wheel drive. His second car 

could be considered the first hybrid, as 

it used an internal combustion engine 

to spin a generator that provided power 

to electric motors located in the wheel 

hubs. On battery alone, the car could 

travel up to 40 miles.

Sound familiar? Sounds like the 

same performance offered by the 

Chevy Volt.

In 1900, American car companies 

made 1,681 steam-powered cars, 

1,575 electric cars and only 936 with 

a gasoline engine. At this point in 

American automotive history, only the 

wealthy could afford a car, and the 

majority preferred electric. The rea-

sons? Less noise, less mess and they 

were easier to start.

Beginning in the late 1960s, the 

U.S. government encouraged electric 

and hybrid designs as a means to 

reduce air pollution. With the oil embar-

go of 1973, interest in these designs 

received an added government boost 

as a way to reduce dependence on 

foreign oil. Every administration since 

has enacted programs to fund research 

in hybrid technology, especially in the 

area of battery development.

Today, the United States hosts 

the largest hybrid fleet in the world 

with nearly 3 million sold since 1999.  

During the first nine months of 2013, 

hybrid sales represented 3.32 percent 

of total new car sales. Back in 2000, 

you had two to choose from, and today 

nearly every automaker offers at least 

one hybrid model.

With the hybrid fleet aging and war-

ranties expiring, the aftermarket pos-

sibilities are beginning to grow. In this 

edition of The Trainer, we take a depar-

ture from our normal technical how-to 

and talk to some industry experts on 

what that means to your shopÕs bot-

tom line and the right way to enter this 

potentially lucrative market segment. 

[ V I D E O S ]

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

W
AT

CH
 T
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DE

O 
NO

WJUST 
SCAN IT 

Scan this QR Code to watch this 

video on your smartphone. Or visit 

MotorAge.com/jan14trainer

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

Let there be 
(head)light 

Cabin air fi lters: Out of 
sight, out of mind 

Quieting a case of the 
‘moans’

Reading a wiring 
diagram

MotorAge.com/jan14trainer

MotorAge.com/dec13trainer MotorAge.com/nov13trainer MotorAge.com/oct13trainer MotorAge.com/sep13trainer
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Win The Parts. Car Included.

at IntermotorPartsCar.com or      facebook.com/Intermotorat IntermotorPartsCar.com or      facebook.com/Intermotor

See our expansive Subaru® Impreza WRX coverage for yourself at intermotorpartscar.comSee our expansive Subaru® Impreza WRX coverage for yourself at intermotorpartscar.com

Enter to Win the 
Intermotor® Import Parts Car:
A 2014 Subaru® Impreza WRX

THE IMPORT LEADER BY DESIGN

NO PURCHASE NECESSARY TO ENTER Open to legal residents of the U.S. 18 years and older. All local, state, and federal taxes are the responsibility of the winner. Void where prohibited. All entries must be postmarked by 

April 15, 2014 and received by April 30, 2014. For official rules and regulations visit www.intermotorpartscar.com. INTERMOTOR¨ is a registered trademark of Standard Motor Products, Inc. SUBARU¨, IMPREZA¨ and WRX¨ are registered 
trademarks of Fuji Jukogyo Kabushiki Kaisha, TA Fuji Heavy Industries Ltd. GOPRO¨ is a registered trademark of Woodman Labs, Inc.  GARMIN¨ and N†VI¨ are registered trademarks of Garmin Switzerland GmbH. All rights reserved.

• One GRAND PRIZE Winner will receive a 2014 Subaru® Impreza WRX

• Five FIRST PRIZE Winners will receive a GoPro® HERO3+ Camera

• Ten SECOND PRIZE Winners will receive a Garmin NÜVI® LM 
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