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MotoSKILL tests 
for success

MotoSKILL Shop Tech Training 

offers a “Pass or Don’t Pay 

Guarantee” for ASE test takers.
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Rich White, 
Senior VP of 

the Auto Care Assn.

April is National Car Care 

Month, and there are 

many ways to celebrate.

120 
The Trainer

 The heart of 
the matter

The A/C compressor is the heart of the 

air conditioning system. Take care of it, 

and it will last a lifetime.
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Healthy compressor, happy A/C
Keep air conditioning components in top shape 

so as not to stress the compressor.

MotorAge.com/apr14trainer
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CARQUEST.com

NO COMEBACKS.

CARQUEST® is proud to introduce a premium brake pad engineered with professionals like you in mind.  

TEQ Correct Professional brake pads feature the exclusive benefits of Optimized Performance Technology, 

HEX Shim Technology, and FusionLock. Your customers trust you to do the job right, and you can trust  

CARQUEST to provide quiet, long-lasting premium pads. Contact your nearest CARQUEST Auto Parts  

store for more information on TEQ Correct Professional brake pads.

Great people, great products, great prices!SM
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KEEP THE ‘COOL’ IN 
COOLING SYSTEMS
BY DAVE HOBBS | CONTRIBUTING EDITOR

76
 Cooling system service fundamentals 
are unchanging, but the details — ah, 
the details.

UNDERCAR

THE NEW A/C 
CHALLENGES
BY PETER F. MEIER | TECHNICAL EDITOR

86
 The days of R134A are nearing an end. 
What challenges will that bring us?
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WHAT IS FUEL 
CONTROL?
BY JERRY “G” TRUGLIA | CONTRIBUTING EDITOR

98  It’s the right amount of fuel delivered at 
just the right time. It’s also both an art 
and a science.

MOTOR AGE GARAGE

A DIAGNOSTIC ‘CHOOSE 
YOUR OWN ADVENTURE’
BY SHAUN O’NEILL | CONTRIBUTING EDITOR

100  A recently purchased VW gives the 
new owner a wild surge while using 
cruise control.

ELECTRICAL

HYBRID A/C SERVICE
BY DAVE MACHOLZ | CONTRIBUTING EDITOR

66 
 Hybrid air conditioning systems 
present some unique challenges. Is 
your shop equipped to handle them?

BY PETE MEIER | TECHNICAL EDITOR
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 Pete serves up insights and 
ref ections on the 2014 MACS 
training event and trade show in 
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Performance. Reliability. Success.
With our competitively priced replacement parts, you no longer have to settle for anything less than 

Mercedes-Benz quality. But that’s just part of the story. You see, our starters and alternators all carry 

a 12-month, no mileage-restriction warranty. So our parts are not only a great deal. They’re a great 

value. Since they’re genuine Mercedes-Benz, you can have confidence they’ll last, and so will your 

relationship with your customers. 

 

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

 

MSRP excludes state and local taxes and freight if applicable. Prices may vary by dealer. See your authorized 
Mercedes-Benz dealer for additional details or a copy of the Mercedes-Benz parts limited warranty.  
*Excludes CORE deposit.
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Looking for new equipment? Check out our 
website for offerings from top companies.

NACE/CARS FOOTPRINT 
GROWS WITH EXPO

8 
 ASA continues to push for industry 
unif cation by expanding its overall 
program offerings during the 2014 NACE/
CARS shows in Detroit this summer.

TRANSTAR INDUSTRIES 
ACQUIRES ETX

8 
ETX owns DACCO, Alma Products and 
ATCO Products.

TFI ENVISION ‘KEEP YOUR 
ENGINE NAPA HAPPY’ CAMPAIGN

12
  The new campaign addresses that 
“sinking feeling” drivers get when their 
Check Engine light comes on without 
warning or explanation.

MITCHELL 1 TO HOST SHOP 
MANAGEMENT WORKSHOP

12
  The workshop is set for May 1-3 
at the Resorts Casino Hotel in 
Atlantic City, N.J. 

MANAGEMENT

SELL A/C SERVICE 
OUT OF SEASON
BY BRIAN CANNING | CONTRIBUTOR

18 
 Yes, now — not when it’s hot out — is 
the time to start talking cool with your 
customers.

PROFIT MATTERS

BREAKING THE RULES
BY CHRIS “CHUBBY” FREDERICK | CONTRIBUTOR

22 
 What’s the difference between the 80/20 rule 
and the 20/80 rule, and why should we care?

FINANCIAL FIGURES

THE NEW FORMULA FOR CULTURE
BY BOB GREENWOOD | CONTRIBUTOR

24
 As you prepare to move forward, it’s time 
to develop and measure the new shop 
culture required in today’s aftermarket.

SHOP PROFILE

YOU ARE WHAT YOU MARKET
BY ROBERT BRAVENDER | CONTRIBUTOR

26 
 Just because the shop is outside of 
Detroit doesn’t mean it’s experienced a 
similar economic fate.
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18
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UPKEEP/MAINTENANCE

SHOP EQUIPMENT

SHOP MATERIALS

PAINT & REFINISH

REPLACEMENT PARTS

VEHICLE STYLING
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ORGANIZATIONS/
   ASSOCIATIONS

OFF-ROAD

…AND MUCH MORE

111

112INTERCOOLER 
LINE

111
 CSF debuts a 
line of OE-style 
tube-and-f n and 
heavy-duty 
plate-and-bar 
type intercoolers.

118

Tire changer
Gear sets

Voice of the industry
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Increased car count =
Increased profi ts

EXPERT HYBRID SERVICE IS A GAME-CHANGER
Turning away hybrid service is like turning your back on 
money. Now your team can offer the best hybrid service 
experience anywhere – and increase profits dramatically!    

The Hybrid Shop delivers proprietary diagnostic equipment, 
intensive training and SAE Certificate of Competency. Plus, 
proven marketing tools that drive customers to your shop.

As one of  our exclusive dealers, you’ll be a leader in 
an explosive new field, able to service every aspect of  
a hybrid vehicle’s high-voltage electrical system and 
conditioning the battery to 95% of  its original power and 
energy. Increase your profits and save your customers
thousand of  dollars they would otherwise spend on 
replacement batteries.

For more information, visit www.thehybridshop.com or call 
800-397-2690

MINIMUM INVESTMENT. MAXIMUM RETURN. 
LOCK IN YOUR EXCLUSIVE TERRITORY 
BEFORE YOUR COMPETITION DOES!

info@thehybridshop.com

SUPERCHARGE YOUR BUSINESS!
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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

LiVe FrOM VisiOn

NACE/CARS footprint 
grows with expo
The Automotive Service Association (ASA) continues 

to push for industry unification by expanding its foot-

print and overall program offerings during the 2014 

NACE/CARS shows in Detroit this summer.

During a press conference March 7 at ASA-

Midwest’s Vision Hi-Tech Training and Expo in 

Overland Park, Kan., ASA and the Alliance of 

Automobile Manufacturers announced plans for the 

OEM Technology & Innovation Expo, featuring new 

technologies being launched by carmakers. The 

Expo is scheduled for Friday, Aug. 1, and will include 

panel discussions with OEM experts, and product 

and application demonstrations.

The Alliance is an association of 12 vehicle manu-

facturers including BMW Group, Chrysler Group, 

Ford Motor Co., General Motors Co., Jaguar Land 

Rover, Mazda, Mercedes-Benz USA, Mitsubishi 

Motors, Porsche, Toyota, Volkswagen Group of 

America and Volvo Cars North America.

Matthew Godlewski, vice president of the Alliance, 

says his members are excited to see NACE/CARS 

coming to Michigan “the heart of the auto industry.”

“A host of technologies will be on display,” said 

Godlewski. “OEM experts in the field will be on hand, 

including a panel discussion regarding telematics 

and future innovation in diagnostics and repair.”

Firm details on the event have not been determined, 

THERE’S MORE 
ONLINE:

HOW RIGHT TO REPAIR 

WENT NATIONWIDE

Aftermarket, OEM groups sign an 
agreement to provide repair 
information access.

»» MOTORAGE.COM/NATIONALREPAIR

PLUGGING INTO THE 

TELEMATICS OPPORTUNITY

Insurance companies and OEMs 
are expanding their telematics 
deployments.

»» MOTORAGE.COM/TELEMATICSOPP

RESELLERS LOOK TO IMPROVE

UPON A GOOD YEAR

Resellers had a good year in 
2013 and most expect to do even 
better in 2014, according to the 
Aftermarket Business World 

reseller product study.

»» MOTORAGE.COM/RESELLER_STUDY

PREPARE FOR CARBON FIBER

It’s steadily making its way into 
everyday, high-volume vehicles.

»» MOTORAGE.COM/CARBONFIBER

TRW’S NEW STEERING WHEEL 

CONCEPT SUPPORTS 

AUTOMATED DRIVING

An integrated gear shift in the 
wheel is one of many innovations.

»» MOTORAGE.COM/STEERINGTECH

BARTEC RELEASES TOOL 

SOFTWARE UPDATE 51

The company added three new 
sensors to its TPMS tool line.

»» MOTORAGE.COM/BARTEC51

BOSCH ADDS 44 PART 

NUMBERS TO 3 LINES

The lines include Bosch 
QuietCast™ and Bosch Blue Brake 
pads, Professional Preferred 
Remanufactured Alternators, and 
Bosch Oxygen Sensors.

»» MOTORAGE.COM/BOSCH44

BreAKing news

ACQuisitiOns

TRANSTAR 
INDUSTRIES 
ACQUIRES 
ETX, HOLDING 
COMPANY 
OF DACCO

I n  M a r c h ,  T r a n s t a r 

Industries, Inc., owner of 

automotive aftermarket 

brands including Transtar, 

T r a n s t a r  A u t o b o d y 

Technologies,  King-O-

Matic, Axiom and Nickels 

Performance, announced it 

has acquired ETX, Inc. from 

Chicago-based privately 

held Jordan Industries 

and private equity firm 

The Edgewater Funds. 

ETX owns DACCO, Inc., a 

Cookeville, Tenn. supplier 

of aftermarket transmis-

sion replacement parts, 

torque converters and com-

plete transmissions; Alma 

Products, an Alma, Mich. 

manufacturer of torque con-

verters and air conditioning 

compressors; and ATCO 

Products, Inc., a Ferris, 

Texas manufacturer of OE 

air conditioning, cooling and 

power steering assemblies 

and components. Terms of 

the sale were not disclosed. 

“This acquisition brings 

together the DACCO and 

Transtar brands in a his-

toric partnership that will 

create unsurpassed cus-

tomer value and an even 

stronger future for both 

our companies,” says Tim 

Bowes, president and CEO 

of Transtar Industries. 

“DACCO’s employees have 

built significant customer 

INDUSTRY NEWS [Transtar] continueS / page 10 
Discussion is on-going in 

MotorAge.com forums[NACE/CARS expands] continueS / page 10

Photos: Michael Willins

Matthew Godlewski, vice president of the Alliance of 

Automobile Manufacturers.
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THE SIGN OF A HAPPY ENGINE 
NAPA Engine Systems are 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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trending  industry news

and distributor relationships in this 

industry, and their reputation is built on 

an impressive legacy of service, techni-

cal expertise and company-wide best 

practices. Alma and ATCO are a strate-

gic complement that expands our overall 

automotive portfolio in the OE and after-

market channels, along with Transtar 

Autobody Technologies, our existing 

paint, body and equipment business.”

“We are extremely pleased to become 

part of Transtar Industries, and look for-

ward to continuing to serve our custom-

ers in the automotive industry,” says 

Alan Gatlin, president and CEO of ETX. 

Alma and its 250+ employees have sup-

plied Ford, John Deere, CNH and many 

other customers with air conditioning 

compressors, torque converters, clutch 

and disc assemblies, and transmissions 

for over 70 years. ATCO and its 200+ 

employees have supplied Ford, Paccar/

Dynacraft, Navistar and other customers 

with air conditioning, cooling and power 

steering assemblies and components 

since 1967. Gatlin will lead the Alma and 

ATCO businesses as president and gen-

eral manager, and will report to Bowes.

“Transtar shares our core values 

around integrity, respect, responsibility 

and pride,” says Harry Schmink, presi-

dent and general manager of DACCO. 

“It is exciting to join forces with their 

team, who demonstrate the same focus 

on customer service that our DACCO 

employees deliver every day. Together, 

our service, product expertise and our 

unrivalled range of high-quality trans-

mission parts and repair solutions will 

be a win for our customers.” In busi-

ness since 1968, DACCO has 47 stores 

in 24 states, and 500+ employees in 

sales and manufacturing. Schmink will 

lead domestic sales and marketing for 

Transtar as VP of sales and marketing, 

and will report to Bowes.

With this acquisition, Transtar 

Industries grows to approximately 

2,300 employees and over 130 locations 

throughout North America. “This acqui-

sition will let us leverage the power of 

our combined businesses to enhance 

our capability as the complete aftermar-

ket transmission solutions provider, and 

also expand into OE product offerings,” 

Bowes concludes.

[Transtar] 

continued from page 8

[NACE/CARS expands ] 

continued from page 8

Exclusive Heat-Active™ alloy 
maintains stable operating 
temperature under all engine loads.

Exclusive Heat-Active™ alloy maintains 
stable operating temperature under 
all engine loads.

Fine-wire center 
electrode and 
V-trimmed 
ground produce 
sharper spark 
focus.

Thin-wire center 
electrode and 
V-trimmed 
ground produce 
sharp spark 
focus.

Exclusive Heat-Active™ alloy maintains 
stable operating temperature under 
all engine loads.

Fine-wire center 
electrode and 
V-trimmed 
ground produces 
sharpest spark 
focus.

The Maintenance Solution
™ 

When Performance Counts.

Whatever brand 

of spark plugs you 

remove … make 

sure you replace 

them with Champion. 

Engineered to 

deliver the ideal 

maintenance solution 

for every type of 

vehicle … and every 

kind of customer.

No matter what 

engine or vehicle 

make, give your 

customers the name 

they can depend  

on … Champion.

Champion
®

 Iridium

Double Platinum  

Power
™

Platinum Power
™

Champion and Champion Bowtie Logo are trademarks of Federal-Mogul Corporation or one of its subsidiaries. 

© 2014 Federal-Mogul Corporation, Southfield, MI 48033

Patented center 
and ground electrode. 

Uses proprietary ground 
electrode weld process to 

ensure longer life.

Patented Iridium 
center and 

platinum ground 
electrode ensures 

maximum life.

Patented center 
electrode for long life.

For special offers and rebates visit

www.AlwaysAChampion.com

but ASA Executive Director Dan Risley 

said the idea is to feature coming tech-

nologies that shops (both collision and 

mechanical) will need to understand in 

order to properly fix vehicles.

“Automotive repairers will have a 

chance to hear about the latest OEM 

technologies and what we may see in 

the future as far as vehicle technology,” 

said Risley. “Our ASA leadership has 

discussed the importance of more infor-

mation and education on telematics and 

other top technology issues for some 

time. The OEM Technology & Innovation 

Expo is now a reality for our Detroit show.”

Along with the EXPO, the week of 

July 28 will tie together various indus-

try activities at Detroit’s Cobo Center. 

Included among the week’s events are 

the Collision Industry Conference (CIC), 

I-CAR Conference, NACE/CARS and the 

MSO Symposium.
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Tested To The Extreme.

Delphi Fuel Delivery Parts.
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We put 100 years of under-the-hood experience into 

every fuel delivery part we make. It’s no wonder we back 

them with a lifetime warranty. We test them to be durable 

up to 150,000 miles and in more than 20% ethanol—so they 

deliver 100% satisfaction for you and your customers. 

delphiautoparts.com
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Visit rotarylift.com/tirediscounters/ma to hear more  

from Forry – and find out how Shockwave can help you.

 “Our techs work faster, customers 

get in and out quicker and the 

shops save on energy costs.”

 “WITH SHOCKWAVE
™

, 
EVERY BAY IS A FAST, 
FULL-SERVICE BAY.”

– Forry Hargitt, Director of Sales and  

Operations at Tire Discounters

trending  industry news

Mitchell 1 to host 
shop management 
workshop 
Mitchell 1 will hold this year’s first Shop 

Management Workshop, May 1-3 in 

Atlantic City, N.J. at the Resorts Casino 

Hotel, located at 1133 Boardwalk. The 

training is designed for those who have 

previously established competence 

using their shop management software 

and now want to learn more advanced 

capabilities, better methods, shortcuts 

and new features.

The two-day training session guides 

users through all levels of functionality 

in Mitchell 1 and ShopKey Manager SE 

6.5 and legacy systems, including 5.9. 

Topics include program setup values, 

inventory, reporting, best practices 

and advanced transactions as well as 

integration with aftermarket catalog-

ing. Attendees will also learn about 

the Mitchell 1 SocialCRM™ customer 

retention and new customer acquisi-

tion service during a relaxed evening 

reception.

The workshop will be led by John 

Dwulet, senior product manager for 

Mitchell 1’s management software 

solutions, and Tim McDonnell, national 

training manager, who together have 

over 35 years of combined shop man-

agement system training experience. 

Attendees can expect lively discus-

sions on how to use the management 

system to energize their business, 

increase profits and boost productivity.

Attendees can earn 30 AMI credits 

toward the Accredited Automotive 

Manager (AAM) designation by com-

pleting the workshop. Visit http://

buymitchell1.com/form/m1usersinfo.

htm to register and to learn more.

TFI Envision ‘Keep 
Your Engine NAPA 
Happy’ campaign
Standard Motor Products, Inc. selected 

TFI Envision, Inc. to design and devel-

op a consumer education program for 

NAPA® (National Automotive Parts 

Association) to specifically address 

that “sinking feeling” drivers get 

when their Check Engine light comes 

on without warning or explanation. 

They took the tactic of changing the 

meaning of the light. 

TFI Envision developed the “Keep 

Your Engine NAPA Happy” campaign 

idea and logo, transforming that scary 

“Check Engine” light into a positive 

reminder that NAPA Auto Parts Store 

can help drivers take care of their car 

and keep their engines happy.

The program includes oversized win-

dow cling posters that are clearly visible 

when driving by the NAPA Auto stores as 

well as counter mats and counter cards.
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BRAKES

A Complete Line of
Quality Brake Products

www.monroebrakes.com © 2014 Tenneco

FROM A NAME YOU TRUST

Full terms and conditions

are available at our website.®

The Monroe Brakes brand

offers dependable stopping

solutions for today’s import

and domestic passenger cars

and light trucks.
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SPONSORED BY

?
QUESTION 
OF THE 
MONTH

BY GREG MILLER | WRITER

M
otoSKILL™ Shop Tech 

Training, a comprehensive 

training program with 

more than 180 hours of online video 

courses for automotive technicians 

and service writers, is now offering 

a “Pass or Don’t Pay Guarantee” 

for ASE test takers. Participants 

who successfully complete the 

MotoSKILL ASE Test Prep Training 

Bundle or any single ASE test prep 

course qualify for a money-back 

guarantee from MotoSKILL in the 

event they do not receive a passing 

ASE exam score.

MotoSKILL is available from 

MOTOSHOPSM Technology Tools, a 

product portfolio from Advance Auto 

Parts, Inc.

Training courses from MotoSKILL 

are web-based, allowing users to 

access content at any time, from any 

location. The ASE Test Prep Training 

Bundle includes study guides, inter-

active practice quizzes, test tips, and 

more than 40 hours of video content 

delivered by industry instructors.

In addition to ASE test prepara-

tion, MotoSKILL offers a selection 

of courses from automotive basics 

to advanced diagnostic training. 

Users may choose individual courses 

MotoSKILL ASE 
training offers 
test prep guarantee

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: April marks our annual 
air conditioning/cooling system 
service issue. If you’ve been 
paying attention to the news on 
the new refrigerants, this ASE 
Question of the Month should 
be easy! All of the following 
are potential candidates to 
replace R134a in automotive air 
conditioning systems EXCEPT:

A. R744
B. R1234yf
C. R22
D. R445a

Answer the question at MotorAge.com/
apr14survey and enter our monthly contest 
from 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

Are smartphones outsmarting you?

By Charles Taylor

People searching on mobile phones are 

searching with intent meaning they are 

making a buying decision. This is how 

mobile devices have shaped internet 

searches. People are using their smart 

phones to get actionable information — 

getting directions to a restaurant, or if you 

need to contact a company right now, like 

when your car breaks down. This is why it 

is important for your company to be there 

when that searcher is looking for you: So 

you get the call and not your competitor.

When you are “surf ng the web” or brows-

ing, you’re generally doing research or 

looking into an interest you might have. 

Usually when doing this, you’re not mak-

ing a decision in the next few seconds. 

This is common to do on a desktop, lap-

top or tablet. This is why smart phones 

are such a hot thing: Because people 

searching on their phones to buy ser-

vices they need immediately.

Looking back, this type of search is simi-

lar to how people used the Yellow Pages.

You did not aimlessly pick up the phone 

book to browse through the ads and list-

ing for hours. You picked up the the Yel-

low Pages because you needed a service 

at that very moment, and you made that 

phone call to buy.

This is why it is so important that our 

clients are right in front of that mobile 

searcher, because we know that person 

is going to make a buying decision. 

Getting on the f rst page is hard; look-

ing like the best choice on that f rst page 

is even harder. So let’s say your shop is 

on the f rst page and you have the most 

reviews. But your website is not set up 

for mobile devices.You could lose that 

potential cus-

tomer who is look-

ing to buy your ser-

vices.”

Gas & oil boom

By Gary McCoy

I recently interviewed Dr. Nariman Beh-

ravesh, chief economist of IHS and author 

of “Spin-Free Economics: A No-Nonsense, 

Nonpartisan Guide to Today’s Global Eco-

nomic Debates.” Behravesh provided an 

economic update to the 2014 Spring Manu-

facturers Institute (SMI) annual meeting. He 

provided an overall forecast that 2014 would 

experience overall growth when compared 

to 2013. Behravesh predicts that inf ation 

and interest rates will remain low for at least 

another year. He sys the unconventional 

energy boom that is going on in the U.S. will 

continue to help strengthen the economy.
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the community—

join the discussion

MOST WATCHED VIDEO

comments from 

MotorAge’s online communities
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or select training bundles such as 

advanced diagnostics, hybrid train-

ing, diesel training, and manage-

ment courses geared toward shop 

owners. A Learning Management 

System allows shop owners or 

managers to view and track their 

staff members’ progress through 

MotoSKILL courses, including pre- 

and post-training tests.

To learn more, visit www.moto-

shop.com/motoskill. 

craigscarcare:
You are right about it being 
harder to fi nd the younger 
generation that will take 
the hunt to the full end 
game and play it correctly 
without trying to cheat, 
as opposed to the instant 
gratifi cation group.

17tamx:
Isn’t the biggest problem 
about CO2 as a refriger-
ant in a Mobil A/C system 
the fact that it will not blow 
cold enough when ambi-
ent temps are above 90 
degrees? There are also 

other problems as well but 
must we live in a moderate 
climate to be satisfi ed with 
the performance of CO2 as 
a refrigerant? 

Marc Berger Jr via Facebook:
Caterpillar is using this 
stuff on their machines. The 
amount of crap they are 
putting on these engines is 
insane. It is problematic and 
ineffi cient when it comes 
to economy. Fortunately 
we dont really worry about 
fuel mileage like on road 
vehicles. The costs only 
end up coming from the 

consumers’ pockets in the 
forms of technology and 
repairs instead of fuel.

@LoviesCarRepair TWEETS:
@Motor_Age thanks for the 
follow! I love the info & training 
you all bring in the open. Very 
useful stuff & always teaches 
new things 

@racefancb TWEETS:
Congrats slugger. 
Awesome job this past 
weekend. RT @Motor_Age: 
.@SluggerLabbe wins @
moogps in Las Vegas: 
http://bit.ly/1eoorvB

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

VISION 2014: 
Trade Show Highlights

Over 60,000 square feet of f oor space 
was used to showcase exhibits from a 
variety of vendors at this year’s Vision 
Hi-Tech Training and Expo held in the 
Overland Park Convention Center.

MotorAge.com/VISION_2014 

VISION 2014: 
A Personal Report
This year was a special year for Motor 
Age at Vision. We held not one, but two, 
live presentations on site that were also 
streamed live to our online viewers.

MotorAge.com/VISION_Report

Keeping GM 
customers cool

SEARCH OUR ARCHIVES OF OVER 

800 ONLINE VIDEOS

MotorAge.com/
GMCool

AAIA rebrands 
to Auto Care Association
We talk with representatives about starting 
this new chapter in the association’s history, 
which offi cially begins April 24. /NewACA

Social Media
Tips and tricks to optimizing social media for 
their business, as well as some understanding 
of tools like Twitter and Facebook. 
/Jan14Social

Blue Link Diagnostics: Program-
ming Mercedes Transmissions
This webinar covers the three different types 
of programming required depending on the 
work performed. /BlueLink

MAY 20-21

Global Automotive Aftermarket 
Symposium
Chicago

JULY 30-AUG. 2

NACE/CARS
Detroit

OCT. 10-12

Northwood University’s 51st
Annual International Auto Show
Midland, Mich.

NOV. 12-15

Automechanika Argentina 2014
Buenos Aires

MAY 22

EPA 609 Certifi cation
This webinar will be brought to you in coopera-
tion with MacDill Air Force Base.

JUNE

Using Scopes
This webinar will be brought to you in cooper-
ation with ATSG.

JULY 10

Documentation Best 
Practices for Key-to-Key
and Digital Photography
This webinar will be brought to you in coopera-
tion with I-CAR.

May 22, 6 p.m. EST

A/C Servicing 
Best Practices
We’ll speak with air personnel at MacDill Air 
Force Base and recap the latest news affecting 
the a/c service fi eld.

PAGE

8

AUTOMOTIVE

SERVICE ASSOCIATION

NACE/CARS

ASA expands 
program offerings

THE

TRAINER
 VIDEO
PETE MEIER

Care & feeding of 
the A/C compressor

RICH 

WHITE

AUTO CARE ASSOCIATION

Celebrate 
Car Care Month

PAGE

16

PAGE

120

WEBCASTS

TO WATCH NOW 

Scan the QR Code with 
your smartphone’s camera, 

or go to: MotorAge.com 
and enter 
[GMCool]

TO GET THE FREE APP:
FROM YOUR PHONE’S BROWSER, 

GO TO:

WWW.SCANLINE.COM
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 DRIVABILITY
COMMUNITY

 Q&A

H
ow can companies promote and 

benefit from the annual celebra-

tion of April is Car Care Month? 

Motor Age recently sat down 

with Rich White, senior vice 

president of the Auto Care Association 

(which up until April 24 was known as 

the Automotive Aftermarket Industry 

Association, or AAIA) to find out.

MA: Let’s discuss the value of Car 

Care Month and why it’s in April.

RW: This is a great year to explain why 

April and why it is important, because if 

you look at the timing of April, it’s spring-

time, you’re moving out of the ravages 

of winter, and almost the whole country 

has suffered this year. It’s a great time 

to get the car back in shape, and repair, 

maintain it, from all that has happened 

over the winter. And also, it’s right as 

you prepare for the spring and summer 

travel season. It’s just always been a 

very good time, with the product promo-

tions that go on for spring maintenance 

and upkeep and things that have to be 

done. It just makes sense. It’s just a great 

time for people to forget about the cold 

weather and all that, and start thinking 

about summer vacation and getting the 

car in shape again. Now if they do that 

themselves, or if they go to a repair shop, 

they’re not going to have any problems 

this summer. And that’s really why peo-

ple come to the Car Care Council; they’re 

looking for information about what they 

can do to their vehicle that’s going to 

make it safer and more economical, less 

polluting and save them some money. 

Again, they come to us for that kind of 

information and advice.

For us, April is National Car Care 

Month is a time of stepped-up publicity. 

We really kind of ramp it up and send 

it out on all releases, media. The media 

is very aware of Car Care Month. And 

a lot of people in the industry are very 

involved and celebrating in their market-

ing and advertising programs: “Come in 

for a special on certain things or a free 

checkup. We’re celebrating National Car 

Care Month!” So it’s a nice time to cel-

ebrate — although as far as we’re con-

cerned, every month is Car Care Month..

MA: What are some of the things 

companies can do to celebrate with 

and engage their customers?

RW: It’s a great opportunity to do two 

things. One is to reinforce the loyalty 

of your existing customers and keep 

them coming back. But it’s also a good 

oppoortunity to market and try to attract 

new people... and the things you can do 

to help celebrate really run the gamut. 

You could do something as simple as say 

“Hey, stop by and we’ll do a five-point 

checkup for free.” You could hang a ban-

ner over a bay. You could do a little online 

advertising, some social networking — 

send out emails to existing customers. 

Run some ads, give discounts. Or it could 

be as extensive as hosting a clinic, let’s 

say a women’s clinic in your shop: People 

come in and you host an educational ses-

sion. Those are very popular. 

Or there’s the whole three-ring circus 

thing, where you partner with a store 

or group to have checkup events. Those 

could be where people bring their cars 

to a checkup event on a Saturday or 

Sunday in the parking lot of a shopping 

mall or church or school, and you have 

technicians and maybe even auto shop 

students, performing the checks on the 

vehicle. The consumer gets to talk to 

the technician, and ... it’s a wonderful 

community event. 

APRIL IS CAR CARE MONTH. HOW ARE YOU 

USING THESE FOUR WEEKS OF AWARENESS 

TO BUILD YOUR BUSINESS?

BY BRUCE ADAMS  |  CONTRIBUTING EDITOR

RICH 
WHITE
SENIOR VICE PRESIDENT OF 

THE AUTO CARE ASSOCIATION

Scan this QR Code to 

watch the entire interview 

on your smartphone. Or 

visit MotorAge.com/

CarCareMonth

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

�

ES407751_MA0414_017_FP.pgs  03.25.2014  19:18    ADV  blackyellowmagentacyan

"



18  APRIL 2014  MotorAge.Com  

OPERATIONS
TAKE CONTROL 

OF YOUR BUSINESS

Photo: ThinkStock

read it on MotorAge.com

ASK THE RIGHT 
QUESTIONS

Here’s a list of 14 
basic questions to 
ask your next 
employee 
candidate. 

/interview

EVENT 
MARKETING 
WORKS

Make the most of 
your face time 
with customers at 
events. 

/eventmktg

HOW TO KEEP 
EMPLOYEES 
HAPPY

Mike Lee goes over 
the basics — 
starting with 
goal-setting.

/happyteam

IN THIS SECTION

18 Management

22 Prof t Matters

24 Financial Figures

26 Shop Prof le

AS YOU
read this, my sincere hope is you have 

spent fall, winter and early spring talk-

ing to your technicians and customers 

about air conditioning service, and that as we move toward 

summer, your customers already have begun to address 

maintenance and repairs in this critical area — or are at least 

thinking about it. However, a much more likely scenario is 

that as soon as the temperatures cooled off in your market 

area last fall, you stopped thinking about A/C repairs and, 

because of that, so did your customers.

As hard as you might find it to believe, our customers 

come to us looking for recommendations, relying on us to 

keep their cars safe and reliable. That does not mean they 

always are happy to hear the things we have to say, and it 

certainly doesn’t mean they will buy everything we recom-

mend. It does mean that we get them thinking about their 

A/C system before that first heat wave, when everyone from 

10 miles around is in, clogging up our parking lot and beg-

ging us to make it blow cold.

I know it seems strange to even think about A/C repairs 

in cold tempera-

tures, but by the 

same token, win-

ter typically is not 

kind to us when it 

comes to car count 

or billed hours. 

Taking the time to 

check, service and 

repair A/C systems 

YES, NOW — NOT WHEN IT’S HOT OUT — IS 

THE TIME TO START TALKING COOL 

WITH YOUR CUSTOMERS.

 MANAGEMENT

Scan this QR Code to watch A/C 

Servicing Best Practices on your 

smartphone. Or visit 

MotorAge.com/ACBestPractices

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

BY BRIAN CANNING | CONTRIBUTING EDITOR

SERVICE
OUT OF SEASON

SELL
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Home

Customers

Vendors

Employees

Transactions

Reports

Sales Tax

Apps

Get Paid Faster

$21,263
INCOME

-$13,992
EXPENSES

$7,271
NET INCOME

Profit & Loss

Expenses

$2,7 8 Payroll

$5,737 Parts & Materials

$1, 5  Rent & Utilities

$3,4 8 Operating Costs

$13,992
SPENT LAST 30 DAYS

$6,457
OPEN INVOICE

$3,684
OVERDUE

$21,263
EARNED LAST 30 DAYS

Income

Wellington & Sons Automotive

Start now for free at QuickBooks.com

 Welcome to the all-new QuickBooks
®

Free offer applies to QuickBooks Online, Online Payroll and payments monthly service fee; transaction fees apply. 
©2014 Intuit Inc. All rights reserved.

Run with it. 

Pry with it.
Gauge with it.

Tighten with it.

The essential tool for running your entire business. 
Smarter. Faster. Simpler. The all-new QuickBooks helps you do more than ever 

before. Track sales, pay employees, scan receipts and get paid however and when-

ever you want. Turn on only what you need — it all works together so your data 

syncs automatically. This is your business on the all-new QuickBooks. Run with it.
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OPERATIONS  MANAGEMENT

in the off-season is good for 

your technicians, good for 

your shop and good for 

your customers. 

Air conditioning 

customers are a 

funny bunch. I have 

seen customers put 

off needed brake 

work and ignore 

engine performance 

issues in exchange for 

making their A/C work. 

There is no doubt that roast-

ing in a hot car is a great motivator, 

and those July sales are pretty easy. 

But neglecting to check and make rec-

ommendations for services and repairs 

during the cooler months is missing out 

on selling opportunities that are sitting 

right there in your bay. 

Maybe your shop is so successful 

and your technicians are pulling down 

so many hours that you just don’t have 

the time to deal with A/C now, but 

most of the shops and shop owners 

I have dealt with over the years are 

starving for additional sales and bill-

able hours. Again, you are not going to 

sell every service or repair you recom-

mend, but you will sell some of them. 

The remaining customers, who have 

declined work, definitely will be think-

ing about those recommendations as 

the weather starts to warm up and 

summer is on the horizon. 

Of course, your customers are not the 

first step in this process; that should 

be you sitting down with your service 

advisors and technicians and laying out 

your expectations. If you aren’t looking, 

I can guarantee you are not going to 

find these additional A/C services and 

repairs you could be performing. If you 

don’t let your people know that “we are 

trying something new this year,” I can 

promise they won’t be looking. I think 

it very likely that both your service 

advisors and technicians will look at 

you like you are crazy, looking for A/C 

work before it is hot outside. But these 

are the same guys who will complain 

that it’s slow or that they aren’t making 

enough money.

Conventional wisdom does not have 

us checking A/C systems in January 

and February, but conventional wisdom 

doesn’t have to pay the bills or keep a 

staff of technicians gainfully employed 

either. Your follow-through and over-

sight of these new expecta-

tions are the only things 

that will move your 

shop in this new, 

and better direc-

tion. Your enthusi-

astic support and 

leadership will com-

municate your com-

mitment to all of this. 

Your celebrating their 

successes in this effort 

will allow them to step 

beyond their outdated percep-

tions — into a new approach that will 

see them generating more hours for you, 

and more wages for themselves.

Check it out
Cars these days are marvels of design 

and technology, but like anything that is 

mechanical, they need maintenance and 

they occasionally need repairs. Things 

wear out. The funny thing about all of 

this is that they are wearing out all the 

time and need to be checked for wear, 

be serviced and even repaired regularly, 

even in the middle of winter. If you are 

waiting for summer to check your cus-

tomer’s A/C system, you are missing 

legitimate sales opportunities and doing 

your customers a disservice by not being 

thorough and complete in checking out 

their car when it is in your shop. Don’t 

think that this misbehavior is the only 

one out there, because if you are like 

a lot of shops, you do nearly the same 

thing with cooling systems and batter-

ies— you stop checking them the second 

it starts getting warm and don’t get back 

to them until the first freeze next fall.

According to the Car Care Council, 

for both 2011 and 2012 there was in 

excess of $50 billion in unperformed 

maintenance in the U.S. Yes, $50 billion 

with a B. The problem is not consumers 

refusing to take care of their cars. The 

problem is that we, as an industry, are 

not doing a good job of checking out 

our customers’ cars. We are not doing a 

good and consistent job at recommend-

ing and selling maintenance. That’s 

because we, as an industry, are not 

committed to educating our customers 

on what it takes to keep their cars safe 

and reliable. If we are not educating our 

customers on maintenance and making 

service recommendations, I guarantee 

they are not going to think about it. 

Even worse, if we are not consistent 

in how we inspect the cars coming into 

our shop, including pending mainte-

nance services, we have no chance of 

providing the excellent customer ser-

vice our customers deserve. Maybe you 

would be comfortable with a doctor, a 

dentist or even a plumber who did an 

incomplete job, but I know I wouldn’t. 

Our job as automotive repair profes-

sionals is to provide our customers with 

excellent customer service in our efforts 

to make their cars safe and reliable. 

And since April is National Car Care 

Month, it’s a great time to tie this all 

together.

No time like the present
I know it’s cold and dreary out there 

today, but when Mrs. Jones brings her 

car in later this morning for her regular 

oil change, what are you going to do? 

Do you think after 15 years of coming 

in as regular as clockwork to get her 

car serviced, she suddenly would be 

offended because we checked and her 

refrigerant was low? Do you think if we 

saw that her compressor wasn’t kick-

ing in, she would leave us? 

I think that after all of these years 

coming to us, Mrs. Jones probably 

trusts us. I think she would probably 

want to hear what we have to say. 

Two or three months from now, 

when your shop is clogged beyond 

moving, Mrs. Jones and a lot of your 

other longtime customers might be one 

of the customers sweating it out with 

no A/C, desperate to have you make 

it blow cold. She might be willing to 

wait three or four days until you can fit 

her in. But then again, she might not. 

Should you risk that? 

The best time to sell those seasonal 

services is right now, no matter what 

the temperature is outside, no matter 

the season. 

Learn the physics 
behind  automotive A/C

at 
MotorAge.com/
ACPhysics

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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Enroll at FirstCallOnline.com
DEDICATED TO THE PROFESSIONAL

THE BRANDS YOU KNOW AND TRUST

Earn up to a

$100

PARTS PAYOFF

The Parts Payoff program rewards you for purchasing and installing the O’Reilly brands you know and trust.  

From April 1 thru June 30, 2014 every qualifying purchase from the undercar brands below adds dollars to your 

Parts Payoff account total.

*Earn $25 gift card for each $1000 in qualifying purchases. Payout limited to $100 per account, per promotional period.  
See FirstCallOnline.com for additional information.
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HOW DO YOUR NUMBERS LINE UP? PROFIT MATTERS

Photos: ThinkStock

IF I COULD 
teach you 

how you 

and your 

people could become more productive 

by just reading this article, would you 

consider it? I am sure this is not your 

first rodeo; however, this might be 

an approach you have not considered 

working on to increase profits in your 

business. Plus, if you want to retire, 

you might want to consider teaching 

this to your second-in-command. One 

of our most successful senior coaches, 

Brian Hunnicutt, teaches the follow-

ing concept to his client base — with 

tremendous results.

The 80/20 rule has been around a 

long time, and works on a wealth of lev-

els, tasks and events. It works on men 

and women, personal and business. It 

will apply on many more events, levels 

and tasks than it won’t apply to.

We get 80 percent of the money in a 

normal business environment from 20 

percent of our clients. Men and women 

both wear 20 percent of the clothes in 

their closet 80 percent of the time. I 

have polled a number of people, and 

both men and women agree to it. If you 

have a picnic, you can rest assured that 

20 percent of the people will eat 80 per-

cent of the hot dogs.

What we accomplish in 20 percent 

of our day nets us 80 percent of the 

results for that day. Figure that there 

are 24 hours in a day, and we sleep for 

eight hours. That leaves 16 hours to be 

productive. So what you accomplish 

in 3.2 hours will net you 80 percent of 

the results for that day. Think about 

your day, and how you manage the 

events in that day. Does this apply to 

you? Is there any way you could stay 

in “20-percent land” longer?

Stay productive longer
The challenge, once you start realiz-

ing the truth about the rule, is to start 

defining the tasks that place you in 

20-percent land, and the nonproduc-

tive tasks that are in 80-percent land. 

I would have you write down all the 

tasks that place you in 80-percent land, 

and then come up with a process that 

allows you to be proactive instead of 

reactive. I have found that most 20-per-

cent actions are the tasks for which we 

have proactively defined a process that 

keeps us on task.

Take paperwork, for example. When 

you sit down to do it, the phone is 

ringing off the hook and all the activ-

ity around you keeps pulling you away. 

The shiny pennies and squirrels keep 

distracting you. In other words, you 

were not proactive in creating a pro-

cess to stay focused on the paperwork. 

Why not come in early or stay late? You 

could even tell everyone that you are at 

lunch and get it done. It will probably 

be done right with fewer mistakes, and 

it will not have taken but a fraction of 

the time. You will have been in 20-per-

cent land.

Think about all the shops around 

you. Most are slow, but a couple of 

them are really busy. The 80/20 rule 

is hard at work here. If you put a bowl 

over 10 shops, two of those 10 will 

produce 80 percent of the sales for all 

10. I know that this sounds crazy, but 

look around. 

BREAKING THE RULES
WHAT’S THE DIFFERENCE BETWEEN THE 80/20 RULE AND THE 20/80 RULE, 

AND WHY SHOULD WE CARE?

BY CHRIS “CHUBBY” FREDERICK | CONTRIBUTOR

Scan this QR Code to get more on 

your smartphone. Or visit 

MotorAge.com/Profi tMatters712

GET A FREE SCAN TOOL APP AT:
www.scanlife.com
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FIND MORE OF CHUBBY’S TIPS IN OUR ARCHIVES

Put the bowl over 10 service advisors, 

and the same is true. It even works for 

the techs. It has always amazed me to 

have a tech that can produce 60, 70, 80 

or even more than 100 hours in a week 

— only to have the rest of the people in 

the shop combined not be able to pro-

duce what that one does.

Teach them to break the rule
We need to address what is getting in 

our own way and our employees’ way. 

Have meetings as a shop and one-on-

ones to help everyone stay on task and 

learn how to beat the 80/20 rule.

What are some of the things that get 

in the way of our techs? Talking to each 

other, bathroom and smoking breaks, 

unorganized toolboxes and carts are 

just some of the struggles. But I would 

say the biggest is that we don’t teach 

them how to break the 80/20 rule. We 

don’t create the clear level of expecta-

tion and then track it and measure so 

that we can hold them accountable.

When we are dealing with our cus-

tomers dropping off their cars, it would 

be prudent to spend the extra couple of 

minutes building the relationship and 

educating them about what we are 

going to do with them and for them. If 

we don’t take the extra time, then we 

might do a great courtesy check and 

build a fantastic estimate — only to not 

make the sale. Thinking that you did 

not have the time during the drop-off to 

educate your clients did not save time; 

in fact, it cost you much more time than 

you would ever realize. 

Being proactive in understanding 

each task and learning whether the 

task is a 20 percent or an 80 percent 

item is critical. We need to prime the 

pump if we are going to get water out 

of the well. If our customers are not 

expecting the call when we make it to 

sell them additional work, then it is like 

sneaking up on them with bad news 

— vs. fulfilling your responsibility to 

inform your customer. Customers need 

to be expecting the call, so they will 

have had a chance to discuss it with 

their significant other or whomever. 

That way, we have a greater chance of 

them being in the 20-percent group and 

buying everything. It is when we don’t 

let customers know what and why, that 

they stay in the 80-percent group.

Don’t let customers sell you
The 20/80 is the other side of the 80/20 

rule. It is the 20 percent on the reverse 

side that takes 80 percent of your time 

and you get nothing out of it. It is the 20 

percent of the clients that proactively 

try to control your sales process and 

take 80 percent of your effort and you 

get nothing out of it. These custom-

ers try to make you feel uncomfortable 

asking for the sale. It can take many 

shapes and forms, but the end result is 

always the same: You lose.

Now, we understand that two out 

of 10 are buyers and two out of 10 are 

proactive nonbuyers. The other six out 

of 10 are the ones we are trying to turn 

into the 20 percent that buy every-

thing. By enhancing your processes, 

you stand a good chance of doubling 

your current business by beating the 

80/20 rule. You can have 30 percent, 40 

percent, even 50 percent or more buy-

ing what you recommend when you 

recommend it.

The real problem is that for each 

one of the six that turns into an active 

buyer, you stand an equal chance of 

one of them turning into an active non-

buyer — this is the reverse side of the 

80/20 rule. All of the active nonbuyers 

will try to make you afraid, doubtful 

and hesitant to even approach them 

to ask for more money. In other words, 

they sold you on not selling them. The 

customer’s job is to say no; they will 

sell you on not selling them. 

Understand these truths: “Nothing 

happens until a sale is made” and 

“There is nothing a sale won’t fix.” 

Either you are selling the customer or 

they are selling you. 

If you would like to see our Sales 

Process Checklist, for a limited time 

simply go to www.ationlinetraining.

com/2014-04 and download a form you 

could start using today. 

CHUBBY’S BONUS TIP: WHAT IS THE BEST WAY TO STOP SALES FROM SWINGING 

VIOLENTLY MONTH-TO-MONTH? DEVELOP A SYSTEMATIC SALES PROCESS, WRITE 

IT DOWN AND INSPECT IT DAILY UNTIL IT BECOMES A HABIT.

PROFIT MATTERS

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 own-
ers who are having the same struggle as many of them 
have had, and who are looking for the same answers, 
and in some cases looking for a lifeline. This month’s 
article was written with the help of Randy Somers, ATI’s 
head instructor, who has had decades of experience at 
the front counter.

  E-mail Chubby at cfrederick@autotraining.net

Stop Losing To The Competition
Our life-changing 1-Day Workshops are 
coming to venues all over the US and Canada!
• The average attendee picks up 3–8% profit

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

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

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

Frederick, CEO
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THE 
average shop owner across 

the country has experi-

enced a challenging couple 

of years, and the challenges are about 

to grow with the introduction of the 

connected car through telematics. But 

while many owners appear to carry 

on their business the best they know 

how, the bottom line for the effort put 

in just isn’t there. In fact, too many 

shop owners have bought themselves 

a job — they know it, but they lack the 

self-confidence to address the problem.

The main reason for the lack of a 

bottom line is too many shop owners 

have not focused on the “core culture 

change” that is required to drive a 

proper return on investment (ROI). In 

order to enjoy a great ROI, the shop 

must have a great business net income 

after a professional owner/manage-

ment wage has been paid and after the 

income tax on the profits of the shop 

have been factored in.

Consider that perhaps it is time 

to define the change required into a 

mathematical formula format. As every-

one knows, math does not lie, but the 

formula must be understood and one 

must practice with it to master the out-

come desired. Let’s be honest, the real 

enemy in achieving any business suc-

THE NEW FORMULA 
FOR CULTURE
AS YOU PREPARE TO MOVE FORWARD, IT’S TIME TO DEVELOP AND MEASURE 

THE NEW SHOP CULTURE REQUIRED IN TODAY’S AFTERMARKET.

BY BoB Greenwood | contriButing editor

 Financial Figures

Photos: ThinkStock

Scan this Qr Code to get more on 

your smartphone. or visit 

MotorAge.com/gregsands

GET A FREE SCAN TOOL APP AT:
www.scanlife.com
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cess is the self-discipline to execute, so 

a discipline of practicing over and over 

is very necessary. 

To prove that you are capable of get-

ting through the issues of your shop 

from a business management perspec-

tive, take some time by yourself and 

work through the formula. Analyze and 

answer the questions about your own 

operation using this formula format, 

with the letters in the formula repre-

senting the following definitions:

NP = CA + CS + RBM

         SLE (2)

NP - Net Profit

CA - Correct Attitude

CS - Competent Staff

RBM - Right Business Measurement

SLE (2) - Service Level Execution 

Squared

Net profit 
This is the ultimate objective to be 

achieved within the business. A suc-

cessful maintenance and service shop 

will achieve a net income before tax of 

at least 10 percent of total sales. This 

is after management has been paid a 

professional wage for managing the 

company. 

Unfortunately, too many shops 

have been taught by the industry and 

seminars attended to be top-line driv-

en — they measure sales and gross 

profit made on the sales. They do not 

measure, and have not been taught to 

measure properly, net profit per work-

order/invoice before they close off the 

estimate or transaction with the cus-

tomer/client.

To achieve the right net profit in a 

shop today, management first must 

learn how net income is created in a 

service business. The question to ask 

yourself honestly is, “Do I think and 

measure net profit in my shop, or do 

I think and measure sales in my shop 

on a daily basis?” If you watch sales, 

then you must enroll yourself into an 

industry-specific business course that 

will teach you how to measure net 

profit per work-order/invoice. 

It is most unfortunate, but it has 

been proven time and time again that, 

on average, 60 percent of the work 

that goes through the average shop’s 

doors does not create $1 of net profit; 

this work only creates shop activity 

(sales) and gross profit. This is a busi-

ness measurement process that must 

be understood.

Correct attitude 
Everyone acknowledges that you can 

feel the attitude of a shop the moment 

you walk into it. Consider that your cus-

tomer/clients also can feel the shop’s 

attitude. Is your shop a positive or neg-

ative experience? 

When management has the right atti-

tude, they can address and fix every, 

and any, problem within the shop. When 

management has a closed attitude — 

that is, not willing to listen, properly 

evaluate and try other options to run-

ning the business — then the bottom 

line profitability is definitely affected. 

Having the correct attitude is the 

No. 1 step in turning a shop around. 

One cannot even start to address build-

ing proper net income if management 

has the wrong attitude about the topic. 

Understand the definition of attitude: 

•  Power comparable to high-intensity 125-watt lamps!

•  Inspection range of 20 feet (6.1 m) or more!

•  Convenient on-board recharging

•  Powered by one rechargeable lithium-ion battery (included)

•  Comes complete with smart AC charger, fluorescence-enhancing glasses and lanyard

This super-compact, rechargeable leak detection flashlight features a high-output  
true UV (violet light) LED that causes dyes to fluoresce far more brilliantly and with 

greater contrast compared to conventional blue light lamps. Works with all universal/
ester and PAG A/C dyes, as well as most popular fluid dyes. 

Provides 4 hours of continuous inspection between charges!

To learn more, scan QR code,  
call 1-800-641-1133  

or visit www.tracerline.com

Also available in the TP-8656 EZ-Shotª  
OEM-Grade A/C Leak Detection Kit  
Kit includes EZ-Shot™ caulking gun-style A/C dye injector, 
R-134a hose/coupler with purge fitting, 8 oz (237 ml) 
BigEZ™ R-134a/PAG multi-dose A/C dye  
cartridge, GLO-AWAY™ dye cleaner,  
smart AC charger, fluorescence-enhancing 
glasses and rugged carrying case.

 OPTI-PROª Plus  
Leak Detection Flashlight

continueS on page 108

ES411715_MA0414_025.pgs  03.26.2014  22:20    ADV  blackyellowmagentacyan



26  april 2014  MotorAge.Com  

OPERATIONS

Photos: Shores Car Care

In 2002, the Fujarski family — fa-

ther Larry, sons Karl and Nate — 

bought Shores Car Care in St. Clair 

Shores, Mich. 

“I think in retrospect it was prob-

ably the worst time we could have 

gotten started,” admits Nate Fujarski. 

“Basically we just tried to position 

ourselves; my father and brother both 

had extensive dealership backgrounds 

(Larry as an assistant service man-

ager with Buick, Karl as a lead VW/

Audi technician), so we went with the 

professionalism and appearance.” 

It had been an existing business, 

so they had a “bit of a database” from 

which to work, Fujarski says. 

“In the beginning, we created some 

marketing campaigns to introduce 

ourselves to current clients, but it took 

a couple of years to really establish a 

direction through trial and error,” he 

adds. “And we realized that what you 

market is what you get: If you market 

something very low and inexpensive, 

you’re going to get just those people 

that want low and inexpensive. So we 

tried to toe the line between high and 

low, and positioned ourselves right in 

the middle.”

Networking is key
The trio had the German marques as 

a base, which they expanded by re-

cruiting technicians, but things really 

started coming together after the Fu-

jarskis began networking with Top 20 

groups. “That really helped us develop 

a better structure,” notes Fujarski. 

“We were able to bounce some ideas 

off these guys, not to mention we could 

learn from their mistakes.” 

You are 
what you 
market
Just because the shop is outside of Detroit doesn’t 

mean it’s experienced a similar economic fate.

BY RobeRt bRavendeR  |  CONTRIBUTING EDITOR

Y
ou might assume opening a repair shop post-Sept. 

11 would have been risky; opening said shop in met-

ropolitan Detroit during an economic downturn per-

haps more so. That doesn’t mean it can’t be done.

at a GLanCe

Shores Car Care
Shop name

Larry, Karl & Nate Fujarski
Owners

St. Clair Shores, Mich.
Location

1
Number of locations

12
Years in business

7
Total number of employees

5
Number of technicians

7,900 square feet
Shop size

8
Number of bays

58
Average vehicles per week

$293
Average repair order

$890,000
Annual gross revenue

Bosch Authorized 
Service Center
Shop affi liations

A snapshot of one of the industry’s leading shops

SHoReS CaR CaRe / ST. CLAIR SHORES, MICH.

WatCH FoR 2013 WInneRS & 
2014 ConteSt RULeS  

MotoRaGe.CoM/toPSHoPS
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Key to that structure was develop-

ing a procedural book. 

“I think when you reach the vol-

ume we’re at, around $1 million a year, 

there has to be structure — from point 

A to point Z, from our customer ser-

vice representatives, to our service 

advisors, to our technicians,” says Fu-

jarski. “It’s a big puzzle; we took bits 

and pieces from people who were do-

ing a portion of those things, and just 

refned it to our business needs. It is 

by far one of the best moves that we’ve 

made, because it allows everybody to 

know where everybody is at any one 

time.” 

The system also allows the man-

agement team to see clearly where a 

breakdown is and to attack a problem 

quickly. “Developing our process took 

us a couple of years of accessing and 

putting that into black and white,” Fu-

jarski recalls. “We feel we have done 

our homework to make sure this pro-

cess is wired. Of course things will 

change, and we’ll make those adjust-

ments. We always solicit feedback, and 

we put that in our Monday staff meet-

ings. We empower our staff. We want 

them to run the facility, because they’re 

the people that make or break us.”

Should a problem involve obtain-

ing a particular tool for a particular 

vehicle, they’ll immediately do so. “We 

never want to turn a job away,” Fujar-

ski affrms. “We have a great rapport 

with our tool vendors to make sure 

that if we don’t have a tool available, 

they’ll get it to us; we’ve been over-

nighted tools numerous times to get 

the job done.” 

“It may seem like a one-time hit, a 

big expense to get a particular job 

done,” adds Karl Fujarski. “However, 

it also opens up more opportunities for 

the particular vehicle that required the 

tool. There have been shops in the area 

that realized they didn’t have the nec-

essary equipment to do a particular 

job, and they’ve actually sent those 

customers to us. We’ve got our foot-

print in this area; people know that 

even though they may be at a different 

shop, if that shop isn’t able to get the 

job done they’ll farm them out to us.”

That footprint also extends to their 

web presence. “When Facebook frst 

came out, we thought, just as many 

businesses did, that it would be a great 
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selling tool,” Nate Fujarski reports. 

“But for us, Twitter and Facebook have 

been more of a way to just stay in front 

of the public and make sure we’re on 

top when they think about repairs; 

once a week we post and send out a 

Tweet. That’s where we’ve taken our 

social media presence, and we’re ac-

tually having a new website built. It 

will be a little more interactive, and 

online tools like scheduling are awe-

some because it’s such an automated 

world these days — nobody really talks 

on the phone anymore!” 

Looking ahead
The past few years also have seen 

nearby Detroit go through it worst 

economic downturn yet. “I would say 

it’s defnitely had an impact,” states 

Nate. “But we have provided a prod-

uct that we think is good and is going 

to be here a long time, and I think 

people respect that. It’s always been 

a price-driven industry and always 

will be, but where we try to separate 

ourselves is with honesty and 

integrity.”

And there are plans for expansion. 

Because their father spends part of 

the year down in Florida, the Fujar-

skis are looking at facilities down there 

to purchase, as well as possibly an-

other shop in Michigan. 

“The goal has always been three 

shops, there being one for each of us,” 

Nate explains. “We are very conscious 

of where we’ll go and what we’ll do, 

but we want to make sure that our 

home base is secured and it’s wired, 

meaning it operates 100 percent by 

itself, before we dive into the next 

venture. It’s a journey; there are a lot 

of things out there that we could jump 

into, but it’s just not the right ft yet. 

“We’ve reached a point in our sales 

that a lot of shops haven’t,” he con-

cludes. “And of the ones that have, I 

want to stress that a lot of the shops 

out there doing $2 million include car 

sales, body work, etc. We are solely a 

repair facility; there is no other reve-

nue that we generate. That million-

dollar plateau, that’s a good feather 

in our cap.” 

RobeRt 
bRavendeR
Contributor

robert bravender graduated from the university of 
Memphis with a bachelor’s degree in film and video 
production. He has edited magazines and produced 
shows for numerous channels, including “Motorhead 
Garage” with longtime how-to guys Sam Memmolo and 
Dave bowman.

  email Robert at rbravender@comcast.net

“We’ve got our footprint in 
this area; people know that 
even though they may be at 
a different shop, if that shop 
isn’t able to get the job done 

they’ll farm them out to us,” 

— Karl Fujarski

Advance has your engine 

management needs covered 

with Intermotor import parts 

 — unrivaled for quality, 

coverage and original match. 

From Honda to Mercedes, 

Intermotor has the genuine 

import parts you need to  

get the job done. 

Your 
source 

for import 
parts.
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Photos: Wayne Colonna

read it on MotorAge.com

DODGe  
RE series transmis-

sions originally began 

using a simple Park/

Neutral Switch as seen in Figure 1. This 

switch rides on a cam located inside the 

transmission. The cam is part of the man-

ual valve linkage and park rod (Figure 2). 

In 2002, the switch was replaced by a 

Transmission Range Sensor, as seen in 

Figure 3. To accommodate this change, 

the internal cam was redesigned (Figure 

4). This also altered the geometry of the 

parking rod (Figure 5).

The original length with the three-

pronged Park/Neutral Switch was 

approximately 14 3/4 inches in length. 

The Park rod for the new TRS is approx-

imately 14 5/8 inches in length.
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Interchanging these rods will 

interfere with the proper operation 

of a Park engagement. Additionally, 

the 48RE transmission in Dodge die-

sel application has a wider bullet 

base with which to wedge the park 

pawl into the park gear (Figure 6). 

The 46 and 47 RE units the width is 

0.547 inch, while the 48RE is 0.724 

inch.This, too, needs to be observed  

when swapping out valve bodies or 

internal linkages for Park to engage 

correctly.

One common failure with the 

Transmission Range Sensor is the 

internal plunger bushing wearing, 

allowing transmission fluid to enter 

the sensor. The fluid will eventually 

load up the connector (Figure 7), caus-

ing range sensor signal problems. 

This signal is hard-wired into the 

instrument cluster.

The instrument cluster then  

broadcasts this signal over the net-

work to the computer controlling 

the transmissionÕs shifting. Because 

diagnostics could potentially become 

involved should signals become 

erratic, unplug the sensor for a quick 

visual before getting overly involved 

in the system. 

Figure 6

Figure 5Figure 4

Figure 7
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IRONING OUT 
FORD 5R55N/S/W 
CLUNKS AND 
BUMPS
by Wayne Colonna | powertrain pro publisher

The   
design of the OD 

planetary gear 

set (Figure 1) in 

the 5R55N, S and W transmissions  

allows for a 1:1 ratio from the Input 

Shaft to the Center Shaft until the 

Overdrive Band comes on and holds 

the sun gear. When this happens, the 

Input Shaft will spin slower than the 

Center Shaft.

Ford Motor Company’s 5R55 W/S & 

N Transmissions Theory and Operation 

manual provides the following gear 

ratio information:

                       5R55W   5R55S   5R55N

1st gear:       3.22:1     3.22:1   3.22:1  

2nd gear:      2:41:1    2.29:1   2.41:1* 

3rd gear:       1:54:1    1.54:1   1.54:1  

4th gear:       1:00:1     1.00:1   1.00:1  

5th gear:         0.75:1      0.71:1    0.75:1**

* (early); 2.29:1 (later)

**(early); 0.71:1 (later)

By looking at these ratios, the main 

difference occurs in both th second and 

fifth gears. This is when the Overdrive 

Band applies, causing the OD planet 

from being locked at 1:1 to overdriving 

at either 0.71:1 or 0.75:1.

There are two different OD Planetary 

assemblies. They are as follows:

Set 1

Overdrive Ring Gear: 94

Overdrive Sun Gear: 38

Overdrive Pinion/Carrier: 28

Set 2

Overdrive Ring Gear: 72

Overdrive Sun Gear: 24

Overdrive Pinion/Carrier: 25

To determine which Overdrive 

Planetary Assembly provides the 0.71 

or 0.75 ratio, the Ring Gear teeth count 

will need to be divided by the Ring 

Gear teeth count added to the Sun Gear 

teeth count (Figure 2).

Set 1: 94  /  (94 + 38) = 0.71

Set 2: 72  /   (72 + 24) = 0.75

Lubrication problems are known to 

destroy this planetary assembly requir-

ing the need to replace it. Incorrectly 

interchanging these two assemblies 

can cause a variety of issues. 

The Lincoln LS, for example, was 

originally equipped with a 5R55N, 

and was changed to a 5R55S around 

2003.It seems that the computer strat-

Figure 1
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egy in the Lincoln has a tight window 

on ratio tolerancem causing it to be 

very sensitive to variations. Should the 

wrong ratio OD planets be used, gear 

ratio error codes are produced — fol-

lowed by harsh shifting.

Otherwise, the vehicle could develop 

a harsh 1-2 up-shift and/or 2-3 shift the 

longer the vehicle is driven, and may not 

have any codes present. Other times, gear 

ratio error codes such as P0732 and P0735 

may accompany the complaint. They may 

also have coast downshift clunks.

In the cases of Mountaineers and 

Explorers, they seem to be less sen-

sitive. In fact, anything earlier than 

2004 doesn’t seem to be an issue. 

Starting around 2004 and later, we 

have noticed an increase in the sensi-

tivity of ratio tolerances — which may 

explain why in some models there are 

Figure 3

Figure 2
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no apparent side effects, while in oth-

ers there are.

What makes these a bit more 

elusive is that in many cases a 

harsh or bumpy 1-2 up shift occurs 

the warmer it gets, yet there are 

no codes. Sometimes it is the 2-3 

shift that gets harsh. Downshift 

clunks and bumps may also be pres-

ent Ñ yet no codes. Sometimes there 

will be codes, and servo bores and 

valve bodies are blamed, yet itÕs the 

wrong OD planet ratio.

Step by step
One way to determine whether the 

wrong OD planetary ratio has been 

used is to first erase the Keep Alive 

Memory with a scanner. Then per-

form the following garage shift 

relearn procedure:

1. Ensure that the transmission 

fluid level is correct.

2. Install diagnostic equipment and 

monitor TFT.

3. Warm the transmission fluid to 

54¡C (130¡F) as indicated by the TFT.

4. Perform five engagements from 

Park to Reverse. Each engagement 

must be five seconds apart.

5. Perform five engagements from 

Drive to Reverse. Each engagement 

must be five seconds apart.

6. Perform five engagements from 

Reverse to Drive. Each engagement 

must be five seconds apart.

7. Perform five engagements from 

Neutral to Drive. Each engagement 

must be five seconds apart.

Then perform the following drive 

learn procedure:

8. With the shifter in the (D) or (D5) 

position, moderately accelerate from a 

stop to 80 km/h (50 mph). This allows 

the transmission to shift into fifth 

gear. Hold vehicle speed and throttle 

position steady for a minimum of 15 

seconds.

9. With transmission in fifth gear 

and with steady speed and throttle 

position, lightly apply and release the 

brake pedal to operate the stop lamps. 

Then, hold steady the vehicle speed 

and throttle position for a minimum of 

five seconds.

10. Brake to a stop, and remain 

stopped for a minimum of 20 

seconds.

11. Repeats steps 8 through 10 at 

least five times.

If the harsh shifts no longer exist at 

initial start up, but begin to get worse 

as it is driven, chances are you may 

have the wrong OD ratio set. This is 

especially the case if the servos and 

valve body have been addressed and 

you know that the OD planetary was 

changed.

Usually the 38-tooth sun gear is 

the most prone to destroying the 

OD planet set, causing the need for 

replacement. But if you are not sure 

what originally belongs in the vehicle, 

the most inexpensive and sure way 

of knowing is to call the dealer Ñ 

and with the vehicleÕs VIN, order the 

washer/adapter that spline onto the 

OD Sun Gear and locks it to the Coast 

Clutch Drum (Figure 2). The basic 

part number for this piece is 7660. 

If the washer fits the sun gear, you 

have the correct OD planet system. 

If it does not, the right assembly will 

need to be acquired and installed. 

Fully automatic... 
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I
t’s kind of weird penning an article 

that covers what I learned and 

experienced at the 2014 Mobile Air 

Conditioning Society’s training 

event and trade show in January 

in New Orleans, when the cold, stiff 

hands of Old Man Winter still have 

an icy grip on most of the country. But 

hopefully, by the time this feature 

appears in your hands, spring will be 

well underway and the blustery con-

ditions suffered by many will be fad-

ing into the fog of unpleasant 

memories. 

Training focus on Day Two
Wait a minute, what happened to 

Day One? At this event, Day One is 

reserved for fun — with golf, bowl-

ing or, if you’re like me, familiarizing 

yourself with the scheduled classes 

and meetings. 

So, the real action begins on day 

two, and that’s where my story 

starts. In the past, it was my prac-

tice to peek in on several classes to 

gain an overview of what was being 

taught, but this year I wanted to be 

INSIGHTS AND REFLECTIONS ON THE 

2014 MACS TRAINING EVENT AND TRADE SHOW.

BY PETE MEIER | TECHNICAL EDITOR

Scan this QR Code to see video 

pictorial highlights of the MACS 

2014 training event and trade show. 

Or visit MotorAge.com/MACS14

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

These passages are pretty small. You sure that blow tip flush gun is going to clean out all the debris?
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a student as much as a 

reporter and decided 

to choose among the 

variety of classes 

offered and sit 

through the entire 

session. That first 

morning of training 

found me sitting in 

on a class on “New 

Perspectives On A/C 

Repair,” taught by 

Richard Sheffield. Being 

the “geek” that I am, I was 

intrigued about some of the techniques 

the course description said he would 

be sharing as part of his presenta-

tion. I never heard of using a Digital 

Storage Oscilloscope (DSO) and pres-

sure transducers being used for A/C 

testing before.

Sheffield’s class began by focus-

ing on common mistakes many techs 

across the country still 

make when servicing 

more modern A/C 

systems. Many of 

these tips you’ve 

read about in the 

pages of our maga-

zine, and the con-

sequences of not 

being up-to-date 

with current servic-

ing procedures include 

repeat compressor fail-

ures, systems that won’t cool 

as they should and irate customers. 

“‘But I’ve always done it this way’ 

is a typical response offered by these 

technicians,” Sheffield told the class, 

asking us whether we were one of 

“those guys.”

One common mistake worthy of 

discussing here is equipment mainte-

nance. Having worked in a number of 

Read 
Pete Meier’s

 take on the need for live, 
in-person training 

at 
MotorAge.com/
LiveTraining

ACDelco’s Jerry Mungle presented great information on modern electronic 
A/C control systems.

Attendees put on their ‘back to school’ game faces for classes at the MACS event.
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different shops over the years, I can 

testify to the fact that recovery/recy-

cling/recharging (RRR) machines are 

woefully ill-maintained. Filter remind-

ers are reset (rather than replacing 

the filter), and vacuum pump oil 

rarely is changed. And even though 

current SAE standards governing 

the capabilities of RRR machines has 

been in place for several years now, 

I’m willing to bet that many of you 

reading this article are still using old 

equipment that does not meet these 

new standards. And that means you 

are not recovering all of the refriger-

ant that you should, and you are not 

charging repaired systems with the 

correct amount of clean refrigerant. 

Another valid point Sheffield raised 

was the proper method of ensuring 

all of the moisture is removed from 

a system before recharging. I’ve wit-

nessed personally repairs where the 

accumulator (or receiver-drier) was 

not replaced as part of the repair. I’ve 

also seen systems that were not evac-

uated prior to charging a repaired 

system, ensuring that air would be 

present (resulting in higher pressures 

and lower cooling efficiency) and any 

moisture trapped in the system’s oil 

would remain there. 

Sheffield pointed out two critical 

mistakes that are often made in the 

field. First, deciding on how long a 

system needed to remain in vacuum 

in order to successfully cause the 

moisture to vaporize and be removed 

(dependent on outside air tempera-

ture and amount of vacuum applied). 

Second, adding moisture to a system 

inadvertently by using PAG oil from 

an unsealed opened container. PAG 

oil is hygroscopic, absorbing water 

from the air if left open. Moisture in 

the system can lead to corrosion and 

damage to the mostly aluminum com-

ponents that make up a modern air 

conditioning system.

Additionally, Sheffield comment-

ed on the importance of testing the 

system as outlined by the OEMs. 

Some makes require the doors open, 

hood closed. Some doors closed, 

hood closed. And some require test-

ing with everything open. The only 

way to make sure your test results 

are accurate is to first review the 

test procedure in your service infor-

mation system. He also stressed a 

point that bears repeating here. It is 

vitally important that oil and refriger-

ant charges remain in specification. 

Modern systems (made during the 

last 10 years or so) use much smaller 

oil and refrigerant charges and have 

less tolerance for error. Too much oil 

can act as an insulator inside the heat 

exchangers (condenser and evapora-

tor) and impede the heat transfer 

necessary to effective system opera-

tion. Too little oil speaks for itself, 

resulting in catastrophic compressor 

failure that often spells expensive 

repairs requiring the replacement 

of related system components. Too 

much refrigerant results in lower cool-

ing efficiency and higher pressures 

and temperatures in the compressor 

while too little refrigerant can impact 

oil flow through the system and cause 

a loss of cooling ability.

During his class, Sheffield also 

shared two techniques that he uses 

routinely for diagnosing A/C system 

performance. The first he shared was 

NOTHING BEATS LIVE

Before I dive into the specifics I learned 

from my time in New Orleans, l want to 

share something that I feel is extremely 

important. It’s no secret that our indus-

try (that’s you and me) faces increas-

ingly complex challenges. The technol-

ogy and systems growth we’ve seen 

over the last decade is only the begin-

ning of what we’ll face in the future. 

Telematics and autonomous driving 

systems, for example, are close to 

becoming an everyday reality, and 

will change the face of the automotive 

industry in ways we can only imagine 

today. Nearly every system on the 

car that can be made electronic has 

or soon will be made electronic. And 

a vehicle’s tolerance for improper or 

sloppy repairs is dwindling to almost 

non-existent. Consider the impact sen-

sors placed just 1mm out of specifica-

tion can cause an airbag to deploy too 

early or too late, causing injury where it 

should have been prevented.

Yes, the pressure on professional 

technicians to maintain and continue 

the development of their skills is great-

er than ever in our industry’s history. 

The training opportunities, though, for 

accomplishing those goals are also at 

an all-time high. In addition to traditional 

methods, like night classes at the local 

vocational school and keeping up with 

the industry trades, there are numerous 

digital opportunities to get the training 

you need. You already know about the 

quarterly webinars both Motor Age and 

POWERTRAIN PRO offer for free, right? 

Many aftermarket companies offer the 

same (some for free, some for a nomi-

nal charge), while others host online 

video training libraries you can access 

at your leisure. 

Many of these offerings are top-notch 

and are a good way to stay informed 

or to hone your current skills. But noth-

ing, and I mean nothing, beats attend-

ing a training session (delivered by a 

capable instructor) live and in person. 

Attending events, like the MACS train-

ing event, is one way to get that kind 

of high-caliber training. The advan-

tages are many. First, you gain inter-

action with the instructor immediately. 

Second, you learn from others attend-

ing the same class by sharing each 

other’s experiences, learned through 

the battle of executing a proper repair 

in the real world. Third, you are in an 

environment conducive to learning. 

You’re away from the shop, away from 

the demands of customers, even if only 

for a little while. And, unlike attending 

a weeknight seminar at the local hotel 

(not a bad option, but not my first 

choice), you’re not tired from a hard 

day’s work. 

Fourth, after the day’s learning is over, 

you can network with your classmates 

and enjoy the amenities the hosting city 

has to offer. It’s a great way to make 

connections that can help each other 

after the event is over and everyone has 

gone their separate ways. Many great 

friendships are born at events like the 

MACS 2014 conference. Having been 

a professional technician for nearly 35 

years, I understand that not everyone 

can afford to make such a trip. I guar-

antee, though, that if you do make the 

investment in yourself and attend one 

of these events (MACS, VISION, ATE, 

CAN, etc), you’ll be glad you did and 

you will become a better technician or 

shop owner in the process.

Now, with preaching portion of my 

story out of the way, let’s move on to 

the MACS event particulars!
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what drew me to his class in the first 

place: using a DSO and pressure trans-

ducers to aid in compressor diagno-

sis. The concept was simple enough. 

Compressors are mini-pumps, and 

their pumping cycles can be seen in 

the pressure signal picked up by the 

transducer. Sheffield made his own 

testing rig by adding pressure trans-

ducers to a standard gauge set and 

powering them independently. 

Many cars have pressure transduc-

In between classes, the event luncheons offered a chance to interact with other attendees and listen to great speakers, like 
Thursday’s keynote by Roy Gage.

RRR machines for both R134a and HFO1234yf were on display at the trade show. The new HFO1234yf machines have some 
interesting features, like a requirement that the in-car refrigerant be tested prior to any evacuation to insure no issues with 
refrigerant contamination.

ES412074_MA0414_050.pgs  03.26.2014  23:16    ADV  blackyellowmagentacyan



Steven is TechSmart – Are You TechSmart?
Learn more about Steven and tell us what makes you TechSmart.

Go to www.TechSmartParts.com

Finding the right parts 

doesn’t have to be hard. 

Smart technicians choose 

TechSmart® because of our 

commitment to engineering 

quality parts that meet or 

exceed OE standards.

Join the thousands of 

technicians like Steven 

who choose TechSmart® 

Parts when they need to 

get the job done right.

“Some jobs are tough.

TechSmart® parts are tougher.”

– Steven Baker, Owner

 Lee’s Crossing Tire and Auto

ES407868_MA0414_051_FP.pgs  03.25.2014  20:54    ADV  blackyellowmagentacyan



52  april 2014  MotorAge.Com  

Powertrain Pro  DriVaBiLitY

ers already incorporated into the sys-

tem, so an DSO can be used to moni-

tor the signal they produce. Much like 

low current testing on a fuel pump, 

Sheffield claims he can diagnose worn 

compressors, especially piston-type 

designs, using this method. And, like 

many other testing techniques that 

were first attempted, this technique 

is new enough to be interesting but 

not old enough to be proven.

The second technique he shared 

was not “new” to some of us. That 

is the use of an anemometer to mea-

sure wind speed. This technique uses 

wind speed to check air flow through 

the condenser and/or from the panel 

vents. Users will have to use it on a lot 

of “known good” cars to get a feel for 

what numbers to expect, but it can be 

an effective way to show a customer 

why he needs to replace his cabin air 

filter without going through the effort 

of actually removing it. Restricted fil-

ters, or problems with blend doors and 

blower motors, can affect the amount 

of air being passed into the cabin (and 

across the evaporator).

More training
All that and more, and that was just 

the first morning session! 

After lunch, I elected to attend a 

class deliverd by ACDelco’s Jerry 

Mungle. The focus of Mungle’s class 

was electronic control systems. 

Mungle began his class with a state-

ment that holds a lot of truth to it. Today, 

drivers don’t control their air condition-

ing systems, computers do. Selecting 

“A/C” on the dash is only asking a con-

trol module’s permission to get cool on a 

hot day. And the Electronic Control Unit 

(ECU) with the final say? It’s the Engine 

Control Module (ECM), and the reason 

why is pretty interesting. 

Compressors place a lot of load on 

the engine, and that reduces fuel econ-

omy and can increase tailpipe emis-

sions. Anything that impacts either 

falls under the ECM’s control. Pushing 

the button on the Heating, Ventilation 

and Air Conditioning (HVAC) control 

head merely sends a request to the 

ECM, sometimes indirectly through 

a third module (typically, the Body 

Control Module, or BCM).  

Troubleshooting these systems is 

as much about understanding how to 

use a scan tool as it is pressure gauge 

interpretation. Mungle strongly sug-

Motor Age Contributing Editor and nationally renowned trainer Bernie Thompson shows the latest ATS product, the Bulls Eye 
leak detection system, to trade show visitors.

A traditional, and looked forward to, part of the MACS conference is Ward 
Atkinson’s State of the Industry presentation.

ES412079_MA0414_052.pgs  03.26.2014  23:17    ADV  blackyellowmagentacyan



 MotorAge.com/MACS_SOI MaCS’ State oF tHe inDUStrY SeSSion CoVeraGe

gests that any A/C electronic trouble-

shooting session start out with a com-

plete system scan, looking for codes 

in every module on the car. Often, 

seemingly unrelated codes can lead 

to the system fault, especially if the 

problem involves a communication 

issue between modules. 

Along the way, Mungle shared 

some interesting automotive trivia. 

For example, did you know that a 

“stretchie” belt is nothing of the 

kind? For those that don’t know, a 

“stretchie” belt is the serpentine belt 

design that uses no tensioner assem-

bly and requires special tooling to 

install. Many of us were led to think of 

these belts as big rubber bands, but 

when you think about it, that doesn’t 

make much sense. If I can stretch the 

belt to install it, how does it hold ten-

sion and why can’t I reuse it? 

Mungle supplied the answer. The 

material used to make these belts 

shrinks when initially heated. After 

they have been run for a few min-

utes, they “shrink to fit.” Another 

tidbit shared by our instructor was 

the reason for the proliferation of so 

many electronic control units. The 

wiring they require is markedly less 

than the wiring that would be needed 

to perform the same functions if only 

one ECU were used. All this thanks to 

the capabilities of the Controller Area 

Network (CAN) protocol.

Mungle also told his attendees that 

more and more, A/C problems will be 

electrical rather than in the refrigerant 

circuit. Modern compressors are more 

robust than ever and systems are sealed 

so well, leakage is rarely a problem. So 

break out your scan tool and plug in to 

known good cars to get a feel for what 

normal data Parameter Identifiers (PIDs) 

look like so you’ll be ready when that 

broken car pulls into your bay. 

The rest of the week

This recap was just from the classes I 

was able to attend on the first day of 

training, but that’s not all the MACS 

event had to offer. In addition to the 

classroom training, Ward Atkinson 

presented his annual State of the 

Industry address (Editor’s Note: See  

“The new A/C challenges,” page 86) 

as well as an industry trade show 

featuring a wide array of vendors and 

aftermarket representatives. 

As the technical editor, I get to 

attend and report on events like this 

one all over the country. Training 

events like this one get you thinking, 

ignites your thirst to learn more, and 

allows you the opportunity to focus on 

quenching that thirst. If you’ve never 

been to one, try to attend one near 

you in the next 12 months. You won’t 

regret it. 

PETE
MEIER
TECHNICAL EDITOR

Pete Meier is an ASE certifi ed Master Technician and 
sponsoring member of iATN. He has over 35 years practi-
cal experience as a technician and educator, covering a 
wide variety of makes and models. His primary goal is to 
bring working techs the information they need.

  Email Pete at pmeier@advanstar.com

EVAP LEAKS & A/C LEAKS 

ARE EASY TO FIND!

FIND LEAKS QUICKLY AND ACCURATELY IN ALL SEALED SYSTEMS IN       EASY STEPS

BULLSEYE Leak Detector pressurizes

the sealed system with CO2 gas.

BULLSEYE Leak Detector quickly and 

precisely locates the leak site area.

BULLSEYE Leak Seeker Foam changes 

color to pinpoint the leak site.

Finds leaks in EVAP systems, A/C systems, engine cooling systems, 

head gaskets, tires and wheels, air ride suspensions, and much more...

Automotive Test Solutions

Patent

Pending

1. 2. 3.

See the Video

EVAP LEAKS & A/C LEAKS 

ARE EASY TO FIND!

  FIND VERY SMALL LEAKS 

QUICKLY AND ACCURATELY!

��� � � � � � � � � � � � � AutomotiveTestSolutions.com
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Photos: Wayne Colonna

O
ne common complaint with the 

AS68RC transmission (Figure 

1) is that it comes into the shop 

with a no-forward movement 

in the D range, but does move 

in Manual Low. This is a typical com-

plaint of a transmission that uses a 

mechanical one-way clutch device on 

a Drive take-off that has failed.

The one-way clutch device allows for 

a freewheel coast. In the Manual Low 

position, however, a band or another 

set of clutches apply to provide engine 

breaking on coast down overriding the 

use of the mechanical one-way clutch. 

Knowing that the vehicle moves for-

ward in Manual Low and not in Drive 

is indicative of this failure.

The one-way clutch device in the 

AS68RC transmission is called the 

F1 sprag (Figure 2), and it is known 

to fail. The good news is this sprag 

can be replaced without pulling the 

transmission. 

W i t h  t h e  t r a n s m i s s i o n  i n 

the vehicle, the rear sprag can 

be replaced by removing the exten-

sion housing or transfer case. The 

output shaft or intermediate shaft 

and parking gear can then be 

removed exposing the F1 sprag for 

service (Figures 3 through 6).

Once a new sprag is installed, be 

sure that the inner race turns counter-

clockwise and locks clockwise. This 

sprag is usually installed and checked 

LET’S INVESTIGATE A NO-FORWARD MOVEMENT ISSUE WITH THE AS68RC TRANSMISSION, 

AND HOW TO DO A COMMON RING REPAIR ON A RE5R05A TRANSMISSION.

BY WAYNE COLONNA | POWERTRAIN PRO PUBLISHER

Figure 3
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Figure 1

Figure 2

Figure 4

MOOG®  

BALL JOINTS

©2014 Federal-Mogul Corporation. MOOG is a trademark owned 
by Federal-Mogul Corporation, or one of its subsidiaries, in one or 
more countries. NASCAR and the NASCAR Performance logo are 
registered trademarks of the National Association for Stock Car  
Auto Racing, Inc. All rights reserved.
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VISIT

to learn more

moogproblemsolver.com

MOOG® ball joints are engineered 

with problem  -  solving innovations to 

deliver longer life, ease of installation 

and superior performance.

1

4

5

6

2

3

Powdered-Metal  
Bearing Technology:

t�Hardened metal for enhanced 
durability and longer life.

t�Allows grease to fow through  
it to fush contaminants  
and reduce friction.

t�  Allows load to be transferred  
equally throughout housing.

Serviceable Design: 

Enables lubrication and fushing  
of contaminants for longer life.

Patented Cover Plate: 

Virtually eliminates excess  
movement, providing a secure  
and solid steering feel.

One-Piece Forged Housing: 

Provides unequaled durability  
and strength.

Full-Ball Hardened Stud: 

Application - specifc hardened steel  
for long life and smooth operation.

Premium Polychloroprene Sealed 
Boot with Grease-Relief Valve: 

Stands up to temperature extremes,  
dirt and abrasion.
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TRAINING

Federal-Mogul offers technicians industry-leading training opportunities through 

classroom instruction, feld seminars and interactive educational tools.

INNOVATION

Federal-Mogul’s global resources and world-class engineering combine to create breakthrough 

problem-solving technologies that address undercar issues and enable faster, easier installation.

www.moogproblemsolver.com

SUPPORT

Industry-leading technical assistance is readily 

available via an experienced, ASE-certifed  

call center staff, and the complete lineup of our 

trusted Problem Solver Bulletins is online 24/7 at

QUALITY

Combining superior metallurgy, problem-solving design and precise manufacturing,  

MOOG® steering and suspension components set the benchmark for unparalleled quality.

MOOG® STEERING AND SUSPENSION PARTS OFFER THE COMPLETE PACKAGE.

Tie Rod EndsBall Joints
Complete Strut 

AssembliesControl ArmsSway Bar Link Kits Idler Arms Hub Assemblies Universal Joints

COVERAGE

MOOG products encompass the broadest range of 

foreign and domestic nameplates, giving technicians 

the steering and suspension components they need. 

The comprehensive range MOOG offers includes 

chassis parts, hub assemblies, complete strut 

assemblies and universal joints.

PERFORMANCE

For 48 straight years, NASCAR® crew chiefs have trusted MOOG for 

championship-winning performance. In the repair bay, more professional 

technicians trust MOOG as well — to provide ease of installation and 

restore like-new steering and handling to their customers’ vehicles. 

moogproblemsolver.com
©2014 Federal-Mogul Corporation. MOOG and The Problem Solver are trademarks owned by Federal-Mogul Corporation,  
or one of its subsidiaries, in one or more countries. NASCAR is a registered trademark of the National Association  
for Stock Car Auto Racing, Inc. All rights reserved.

2013 NASCAR® SPRINT CUP 

CHAMPION JIMMIE JOHNSON 

No. 48 is the 48th straight champion  
to win the Cup on MOOG.
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JOINT À ROTULE 

INFÉRIEUR K80141 NT

Ligne 
technique : 1-800-325-8886

m
oogproblem

solver.com

w
w
w
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e-cat.com

Pour voir les pièces, visitez
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Joint à rotule inférieur M
OOG ® 

Problem
 Solver ® K80141

Corrosion, difficultés  

d’installation, panne

CONCEPTION 

PERMETTANT  

LE GRAISSAGE

BRAS DE SUSPENSION 

ET ARTICULATION FAITS 

EN ALUMINIUM

EMBOÎTEMENT 

SANS REVÊTEMENT

CONTRE-ÉCROU NON-

CONFORME ET RONDELLE 

PLATE SANS REVÊTEMENT

CÔNE SÉPARÉ,  

SANS REVÊTEMENT

CONCEPTION 

DE PALIER EN 

PLASTIQUE

TECHNOLOGIE DE 

PALIER GUSHER 

DE MOOG

SOUFFLET 

ÉTANCHE

EMBOÎTEMENT 

AVEC REVÊTEMENT 

ET CÔNE ATTACHÉ

RONDELLE BELLEVILLE ET 

CONTRE-ÉCROU CONFORMES 

À LA CONCEPTION D’ORIGINE

Description

Années

M
arque/M

odèle

N° de pièce de 

rem
placem

ent

Joint à rotule 

inférieur

2003-2011 

Ford Crown Victoria,  

Lincoln Town Car,  

Mercury Grand Marquis

K80141

La suspension du constructeur d’origine utilise un joint d’articulation qui 

nécessite un joint à rotule conçu spécialement. Du fait de la nature de ce 

joint d’articulation en aluminium, et pour éviter de l’endommager, la partie 

conique de la tige de rotule ne se coince pas dans le logement. À la place 

le joint à rotule utilise un cône très pentu et une rondelle Belleville et un 

contre-écrou pour maintenir le joint à rotule en place.

De plus, le cône, l’emboîtement et la rondelle sont à revêtement pour 

éviter une corrosion galvanique (qui se produit quand de l’acier nu et de 

l’aluminium entrent en contact). Il est important que le joint à rotule de 

remplacement respecte ces critères stricts de conception d’origine pour 

assurer un bon fonctionnement. D’autres fournisseurs peuvent proposer 

une pièce qui :

De plus, un emboîtement plastique ne permettant pas d’intervention  

utilisé par d’autres fournisseurs peut subir une panne précoce.

Le joint à rotule inférieur MOOG ® Problem Solver ® K80141 est conçu avec 

plusieurs caractéristiques importantes qui contribuent à une plus longue 

durée de service, une meilleure performance et un fonctionnement plus sûr :

•   Le joint à rotule comporte un palier métallique “gusher” et une 

conception permettant le graissage, pour une longue durée de service.

•  L’emboîtement de qualité forgé a un revêtement pour éviter une 

corrosion galvanique contre le bras de suspension en aluminium.

•  Partie conique intégrée pour faciliter le fonctionnement, avec un 

revêtement pour éviter la corrosion galvanique contre l’articulation  

en aluminium.

•  Contre-écrou fourni comportant une rondelle Belleville pour une 

installation durablement sûre. L’écrou et la rondelle ont un revêtement 

pour éviter la corrosion galvanique contre l’articulation en aluminium.

•   Utilise un cône, un emboîtement et un écrou qui n’ont pas de revêtement, 

ce qui provoque une corrosion galvanique avec l’articulation et le bras  

de suspension.

•  Fournit ce cône comme une pièce séparée, ce qui complique 

l’installation.

•  Utilise un écrou à bride (au lieu de la rondelle Belleville nécessaire)  

qui peut se desserrer durant le service, en entraînant une cassure  

de tige ou une séparation du joint à rotule.

Ligne technique : 1-800-325-8886

moogproblemsolver.com

www.FMe-cat.com

Pour voir les pièces, visitez

Description

Année

Marque/Modèle

N° de pièce de 

remplacement

Coussinet 
de barre 

stabilisatrice 2001-2011

Chrysler Town & Country,  

Dodge Caravan, Plymouth Voyager
K7258

SOLUTION:

PROBLÈME:

B
U

L L E
T I N

:  2 7
0

3
6

- R

FOURGOnnEttES CHRYSLER

BRUIt PROvEnant 

DE La SUSPEnSIOn 
avant

La tringlerie de barre stabilisatrice K7258 de MOOG résout le 

problème grâce à son matériau résistant, entièrement métallique 

et graissable qui n’a pas les défauts du modèle en plastique 

d’origine.
•  Graissable pour réduire la friction et évacuer les contaminants. 

•  Pratiques, les surplats de serrage faciles d’accès permettent 

l’utilisation d’une douille pour une installation facile.

•  Le pivot métallique à configuration de rotule complète sur 360° 

procure un mouvement rotatoire doux et égal pour une direction 

plus sensible.

•  Le concept de roulement métallique de type « gusher » permet  

à la graisse de pénétrer les surfaces du roulement pour  

une durée de vie prolongée.

Ensemble de tringlerie de barre 

stabilisatrice MOOG® K7258

K7258

Bruit et/ou cognement provenant  

de la suspension avant

Les propriétaires de fourgonnettes Chrysler de modèle récent 

peuvent se plaindre d’un bruit ou d’un cognement en conduisant 

à basse vitesse ou sur des bosses et/ou sur des surfaces de 

roulement comportant des imperfections superficielles mineures. 

Cela est causé par : 

•  Des coussinets de barre stabilisatrice défectueux et/ou  

(Voir le Bulletin Problem Solver 212004)

•  Des raccords de barre stabilisatrice défectueux

La tringlerie de barre stabilisatrice non graissable a tendance à 

s’user prématurément à cause des intrusions. Cela fait rapidement 

corroder la rotule de métal, usant par abrasion la surface de 

roulement.
Ce cycle de corrosion et d’usure provoque un relâchement dans  

la douille, créant un jeu et un bruit provenant du train avant.

TRINGLERIE  

DE BARRE 

STABILISATRICE

CONCEPTION 

PERM
ETTANT  

PAN DE M
ANŒ

UVRE

COUSSINET  

DE BARRE 

STABILISATRICE

©2012 Federal-Mogul Corporation. MOOG et The Problem Solver sont des marques commerciales de Federal-Mogul Corporation ou d’une de ses filiales dans un ou plusieurs pays. 
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FORD EXPEDITION, EXPLORER, 

EXPLORER SPORT TRAC, F-150,  

F-150 HERITAGE, F-250, RANGER / 

LINCOLN NAVIGATOR / MAZDA B2300, 

B3000 / MERCURY MOUNTAINEER

B U L L E T I N :  2 1 2 0 0 6

SOLUTION :

PROBLÈME : PANNE DE  

JOINT À ROTULE 
INFÉRIEUR

Joint à rotule inférieur MOOG® K8695T

Panne de joint à rotule inférieur

• Le roulement en polymères de l’équipementier d’origine ne 

fournit pas une capacité de charge suffisante, en particulier 

dans des conditions de service difficiles.

• Les contraintes de charge et les intrusions érodent rapidement 

la surface de roulement.

• L’eau et la contamination peuvent attaquer la tige de rotule  

et le carter.

• Le joint à rotule inférieur MOOG K8695T est conçu avec un 

roulement type “gusher” à poudrage métallique, et une tige de 

rotule pleine avec rainures à graisse pour donner une surface 

d’usure la plus durable possible. 

• Le carter monobloc cannelé est forgé dans un matériau 

supérieur, avec un traitement thermique pour obtenir la meilleure 

structure de grain, afin d’offrir force et durabilité.

• Un jonc de blocage en combinaison avec le carter cannelé 

maintient bien en place le joint à rotule. L’utilisation d’une  

presse est recommandée.

• La conception permettant le graissage du joint à rotule  

Problem Solver de MOOG permet que la lubrification atteigne 

toutes les surfaces de friction tout en chassant les contaminants.

• Un écrou à créneaux permet une installation plus facile.
Description

Années

Marque/Modèle

N° de pièce de 

remplacement

Joint  à rotule inférieur

1997-2002

Ford Expedition

K8695T 
(Standard)

1995-2005

Explorer

2001-2005

Explorer Sport Trac

1997-2003

F-150

2004

F-150 Heritage

1997-1999

F-250

1998-2005

Ranger

1998-2002

Lincoln Navigator

2001-2003

Mazda B2300 

2003-2005

Mazda B3000

1997-2005

Mercury Mountaineer

CARTER 
FORGÉ AVEC 

TECHNOLOGIE 

DE ROULEMENT 

MÉTALLIQUE 
GUSHER

MANCHON ÉTANCHE 

AVEC CLAPET DE 

DÉCHARGE DE 
GRAISSE

CARTER CRANTÉ

GRAISSEUR

JONC DE 
BLOCAGE

ÉCROU À 
CRÉNEAUX

K8695T

NOTEZ  L’USURE

CARTER PIQUÉ  

ET CORRODÉ

Remarque :  
Pour les problèmes avec des 

bras de suspension élargis/

usés, reportez-vous au Bulletin 

Problem Solver 29009, référence 

K8695T006

Ligne technique : 1-800-325-8886

moogproblemsolver.com

www.FMe-cat.com

Pour voir les pièces, visitez
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f rom the  f ront  o f 

the transmission, in 

which case the inner 

race  would  rotate 

clockwise and lock 

counterclockwise.

The AS68RC trans-

mission is used in 

Dodge diesel incom-

plete chassis, Isuzu cab 

over, Mitsubishi Fuzo 

and Nissan UD vehicles. 

Ring repair
The rings on the output 

shaft of an RE5R05A 

ride inside a sun gear 

shaft. Two of the four 

rings on the sun gear 

shaft seal feed pressure 

to the High and Low/

Reverse Clutch. These 

sealing rings are eas-

ily broken if not placed 

onto the shaft carefully. 

The rings on the out-

put shaft separate lube 

pressure from clutch 

pressure. When an 

Figure 5

Figure 6
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Figure 7

Figure 8

Figure 9

Restore like-new steering 

and handling to your  

import and domestic jobs 

with MOOG®. With more  

than 10,000 SKUs 

available, Advance Auto 

Parts Professional is the  

#1 provider of MOOG parts. 

No one  
has 

more.
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AutomAted  
cAsh bAcK20 on mAgneti mAreLLi  

offered by moPAr®
 PArts* 

Get the quality and convenience you expect with  

Magneti Marelli Offered by Mopar®. With coverage 

for all major makes, plus competitive warranties,  

the only risk you take is waiting to order!
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Call your local Chrysler, Jeep®, Dodge or Ram dealer  
for hot deals on AC compressors, starters, alternators, brake pad kits,  
catalytic converters and more. Visit mopar.ws/mm20 for details on rebate*. 
*20% automated rebate on orders ends May 30, 2014. Total monthly purchases must reach $100 or more in order to receive automated rebate.  
Offer excludes Chrysler, Jeep

®
, Dodge, Ram, SRT

®

 and FIAT
®

 vehicles.  Available at participating dealers. Cannot be combined with any other offers.

Offer ends May 30, 2014 – ACT NOW!

QUALITY AUTO PARTS FOR ALL MAJOR MAKES INCLUDING  

HONDA, FORD, GM, KIA, HYUNDAI, TOYOTA, NISSAN AND MANY MORE

AVAILABLE AT THE FOLLOWING DISTRIBUTING DEALERS:

bALd hiLL dodge  

chrysLer JeeP®

Warwick, RI
(401) 262-4278 

bAystAte chrysLer  

JeeP dodge rAm

Newton, MA
(339) 368-6229 

centrAL AVe. chrysLer  

JeeP dodge

Yonkers, NY
(888) 927-5498 

cherry hiLL dodge  

chrysLer JeeP

Cherry Hill, NJ
(856) 665-9000 

crisWeLL chrysLer  

JeeP dodge

Gaithersburg, MD
(301) 948-0880 

dutchess chrysLer  

JeeP dodge

Poughkeepsie, NY
(845) 233-6308 

frAnKLin susseX Auto 

mALL inc

Sussex, NJ
(973) 875-3188

sArAtogA chrysLer- 

JeeP-dodge, inc.

Saratoga Springs, NY
(518) 278-4064 

security dodge  

chrysLer JeeP rAm

Amityville, NY
(888) 929-7791 

sheets chrysLer  

dodge JeeP rAm

Beckley, WV
(888) 927-9367

sherWood chrysLer  

JeeP dodge  

of sALisbury

Salisbury, MD
(410) 713-4667 

southern dodge  

chrysLer JeeP rAm

Norfolk, VA
(757) 855-2277
 

susQuehAnnA  

chrysLer dodge JeeP

Wrightsville, PA
(717) 252-2412 

trAnsitoWne dodge  

chrysLer JeeP

Williamsville, NY
(716) 568-7129 

VAsKo dodge

McMurray, PA
(724) 942-3000 

Whitten brothers  

of AshLAnd, inc.

Ashland, VA
(804) 798-6071
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output shaft ring breaks, it can allow 

clutch feed pressure to enter the lube 

circuit. This will cause a drop in clutch 

apply pressure — affecting drive and 

reverse engagements — and will burn 

the clutch.

If only an output shaft ring is broken, 

this can be repaired without pulling 

the transmission. The drive shaft or 

Figure 10

Figure 11
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transfer case will need to be removed 

followed by the extension housing or 

4WD adapter housing (Figures 7-9). 

The drive shaft or transfer case 

holds the output shaft into place. Once 

it is removed, the parking gear and 

output shaft slides out of the transmis-

sion (Figures 10-12).

Once on the bench, the broken ring 

can be located and replaced with a 

new one (Figures 13-15). 

Figure 12

Figure 13

Figure 15

Figure 14
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H
ave you looked under the hood 

of a hybrid vehicle lately? If 

you have, then you already are 

familiar with the fact that there 

no longer is a serpentine-style 

drive belt to turn the accessories. 

Perhaps you have seen the advertise-

ments that on some models of hybrid 

vehicles you can control the climate 

control system from your smartphone. 

Things definitely are changing.

Hybrid vehicles have pushed engi-

neers to rethink the way they design 

A/C systems. While they maintain 

many of the same components that 

we are familiar with, quite a few 

new components and diagnostic pro-

cedures have emerged. Traditional 

testing methods might not apply to 

hybrid A/C system diagnosis, and we 

as technicians need to get up to speed 

to keep pace with technology. In this 

article, we will take a look at hybrid 

A/C technology — and discuss repair 

and diagnostic strategies so you are 

well prepared when a hybrid A/C job 

comes through your bay doors.

A look at the differences
One of the major component differenc-

es in hybrid A/C systems is the design 

and control of the compressor. Early 

hybrids, such as the first-generation 

Toyota Prius, had a belt-driven A/C 

compressor. The strategy here was 

simple: If you turned the A/C on, then 

the engine had to run.

The compressor turned at a rate of 

speed determined by the engine speed 

and compressor clutch engagement, 

no different from traditional A/C sys-

tems. This worked well, but the mpg 

rating suffered considerably anytime 

the A/C was on. 

With high demands on manufactur-

ers to raise the mpg rate and improve 

battery life, unnecessary loads on the 

engine had to be removed. The problem 

this presents is that a belt-driven com-

pressor cannot meet the need for A/C, 

especially if the engine is turned off. 

Honda’s early hybrid A/C compres-

sor choice was a dual scroll-style com-

pressor that used two separate drive 

methods: a belt and an alternating cur-

rent (AC) electric motor, each with its 

own scroll. The strategy here was that 

anytime the vehicle went into idle stop 

mode (engine turned off), the electric 

side would take over to continue to pro-

vide climate control for the passengers. 

In partnership with Denso, Toyota 

took the technology to a new level and 

HYBRID AIR CONDITIONING SYSTEMS PRESENT 

SOME UNIQUE CHALLENGES. IS YOUR SHOP 

EQUIPPED TO HANDLE THEM?

BY DAVE MACHOLZ | CONTRIBUTING EDITOR

 ELECTRICAL

Photo: Lexus

Scan this QR Code to read Pete 

Meier’s take on the future of A/C 

technology. Or visit 

MotorAge.com/ACTechnology

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

Electrif cation of the A/C compressor allows for the use of new HV A/C control strategies.

ES412180_MA0414_066.pgs  03.27.2014  00:27    ADV  blackyellowmagentacyan



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.

ES407909_MA0414_067_FP.pgs  03.25.2014  20:58    ADV  blackyellowmagentacyan



68  april 2014  MotorAge.Com  

Technology  elecTrical

developed a fully electric 

three-phase A/C com-

pressor. Early models 

were fed high volt-

age A/C from the 

inverter, but in 

current-generation 

Toyota hybrids, 

the compressor 

contains its own 

DC-to-AC converter. 

Other manufacturers 

have adopted this style 

of compressor for use on 

their own hybrid platforms. 

The use of an electric compressor has 

enabled engineers to design 

an efficient strategy for 

compressor control, 

with the ability to 

vary compressor rpm 

based on commands 

from the HVAC elec-

tronic control unit 

(ECU). With the use 

of a high-voltage 

(HV) compressor, how-

ever, safety must not be 

overlooked. In many cases, 

as much as 200 to 300 volts 

may be present. We will talk more 

about service and safety shortly. 

Read more on 
how to handle hybrid 

air conditioning systems 
at 

MotorAge.com/
hybridAC

© 2014 Tenneco
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The other features
To further improve fuel economy, manu-

facturers have developed several other 

ancillary technologies that are used in 

hybrid A/C systems. These ancillary 

devices have made for quite an improve-

ment in overall air conditioning system 

efficiency — and you can expect to be 

seeing them in non-hybrid applications 

as well. To improve efficiency, the engi-

neers had to find ways to ease the work-

load on the compressor, as it is the main 

consumer of energy. 

One component they looked to 

change was the condenser. As with 

all A/C systems, the gaseous refriger-

ant leaves the compressor and enters 

the condenser, where a heat exchange 

occurs to transfer heat from inside the 

cabin to the outside air. In doing so, 

the refrigerant cools and condenses, 

or turns to a liquid. This works well 

for the most part, but not all of the gas 

content is condensed in traditional 

condensers.

New condenser designs re-circu-

late the gaseous refrigerant before it 

leaves the outlet of the condenser so 

that it can be turned to a liquid. The 

result here is a much more efficient 

condenser. You will see these referred 

to as “high-efficiency” or “sub-cool” 

condensers. Once the liquid refriger-

ant leaves the condenser and passes 

through the receiver drier, we need to 

drop the pressure and temperature of 

the liquid refrigerant. 

To accomplish this, we historically 

have used thermal expansion valves, 

or TXVs. The expansion valve was 

designed to reduce the pressure and 

temperature of the liquid refrigerant 

before it entered the evaporator. 

The expansion valve worked well, 

but from a performance perspective 

it was highly inefficient. What takes 

place in the expansion valve is a sud-

den pressure drop where the diameter 

of the valve goes from small to large, 

which significantly lowers the pressure 

and temperature of the refrigerant as it 

enters the evaporator. One downfall of 

the TXV, then, is the development of 

turbulence in the area of the pressure 

drop. To overcome this turbulence, the 

compressor simply has to work harder. 

To eliminate this inefficiency, Denso 

has developed a new evaporator called 

an ejector cycle evaporator. 

Denso first developed ejector tech-

nology for the refrigeration and truck 

market in 2003. The initial version of 

the ejector was quite large, but after 

six years of research, Denso was able to 

make it small enough so that it could be 

manufactured as part of the evaporator 

for the 2010 Prius. 

The ejector cycle evaporator elimi-

nates the TXV and improves overall 

system efficiency by recovering the 

energy that is created as a result of 

expansion. The ejector is similar to 

the TXV, but re-circulates refrigerant 

cooled in the evaporator back into the 

inlet area of the evaporator through a 

venturi — much in the same manner 

in which old, small engine venturi car-

buretors functioned. This venturi effect 

increases the velocity of the refrigerant, 

and eliminates energy losses while 

achieving the same cooling effect as 

the TXV.

The velocity that is developed by 

the ejector also raises the inlet pres-

sure at the compressor, which means 

its compression ratio can be lowered 

Don’t be fooled by a vehicle 

that has a belt on the 

compressor. vehicles such 

as the honda civic hybrid 

might have a belt on the 

front of the compressor, but 

a high-voltage wire harness 

routed so that you might not 

see it at fi rst. Be careful.
This is an Ejector Cycle 
Evaporator.

HV compressor with integral DC to A/C inverter.

Photos: Denso
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to improve overall system efficiency. 

Denso claims that the system perfor-

mance improvement is 50 percent at 

64.4 degrees Fahrenheit — a consider-

able gain.

Coordination of these new technolo-

gies is typically done by a dedicated 

ECU. This is not a new concept, as 

manufacturers have been using dedi-

cated HVAC ECUs for some time now. 

The main difference in control of hybrid 

A/C systems is that the hybrid battery 

and inverter, not the engine, is power-

ing the compressor. This means that the 

A/C ECU and the power management or 

inverter ECU will have to communicate.

Knowledge of CAN and LIN commu-

nication systems is a must for diagnosis 

should a problem on the communica-

tion network, or bus, occur. The benefit 

to having these ECUs is system access 

via the scan tool. The downfall is that 

if your scan tool doesn’t support the 

Parameter Identifiers (PIDS), you might 

not be able to diagnose the vehicle. 

The repair itself
Now that we have an overview of hybrid 

A/C system operation, we can dive into 

the service and repair issues you might 

face. You might need to invest in some 

tooling to get the job done, and as with 

any technology, hands-on training is 

highly recommended. 

Toyota does not allow its service 

techs to work on hybrid A/C systems 

unless they have passed six days of 

hybrid hands-on training. You might 

want to consider taking similar mea-

sures at your facility. Mistakes on a 

hybrid A/C system can be rather cost-

ly, so proceed with caution. 

Safety — As with any other hybrid-

related repair, you need to proceed 

with caution and adhere to the manu-

facturer’s recommended safety pro-

cedures at all times. HV components 

typically are easy to identify by their 

bright safety-orange wire looms. 

Don’t be fooled by a vehicle that 

has a belt on the compressor. Vehicles 

such as the Honda Civic hybrid might 

have a belt on the front of the compres-

sor, but an HV wire harness routed so 

that you might not see it at first. Be 

careful. 

Whenever working on an HV com-

ponent, you will have to shut down the 

HV system. Follow service information 

instructions to the letter. If you should 

decide to unplug an HV compressor 

while the system is powered up, you 

not only will destroy the connector on 

the compressor, but you also will run the 

risk of serious injury, and even death. 

The connectors on electric compressors 

are not serviceable and come as part of 

the compressor assembly. Keep in mind, 

however, that even though this is a HV 

system, you most likely won’t be doing 

much high-voltage work unless a com-

pressor fails or there is an insulation 

fault somewhere. 

Refrigerant and refrigerant oils — 

Hybrid A/C systems call for R-134a 

refrigerant and require POE oil, not 

PAG oil. There are several reasons 

for this. Nippon-Denso’s POE oil, 

known as ND-11, is used in many of 

the hybrid A/C compressors and has a 

high insulation value, just more than 

10 megaohms (10 million ohms). ND-8, 

which is a PAG oil, has an insulation 

value of less than 1 megaohm — a con-

siderable difference.

Hybrid manufacturers state that it is 

An insulation tester such 
as the Fluke 1587 may be 
necessary to diagnose HV 
insulation faults.

(Left) A cutaway look at the ejector. (Right) The orange HV cable to the A/C compressor on this current-generation 
Toyota Hybrid has high-voltage DC sent to the compressor where it is inverted to A/C to dive the motor.
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unacceptable to use even the slightest amount of PAG oil 

in these systems. Denso has claimed that just 1 percent of 

PAG oil introduced into the system can lower the insulation 

value of the overall system charge to less than 1 megaohm. 

The issue at hand here is that if a short from the HV wind-

ings in the electric compressor should occur, it might cause 

an unsafe condition. Another scenario that has happened to 

a few Toyota dealers was when the dealer had replaced a 

component and charged the system with PAG oil. The result 

was HV insulation diagnostic trouble codes.

Manufacturers run a voltage detection circuit on all of 

their HV components to monitor HV insulation leaks, and 

the slightest change in voltage can set codes and disable 

the hybrid system. It was determined that the use of the 

wrong oil caused these codes to occur. This has prompted 

Toyota — as well as other manufacturers — to recommend 

the use of a dedicated A/C machine for hybrid A/C service. 

GM has its own service bulletin that recommends using 

a hose flush between charges to eliminate any traces of 

PAG from the lines on their A/C machines. It claims that 

PAG oil contains some moisture that could possibly degrade 

the insulation of the HV windings, resulting in a dangerous 

situation and diagnostic trouble codes (DTCs). 

If you are using the Robinair ACR-2000, you can pick 

up the hose flush adapter kit from Kent Moore (Part No. 

J-43600-50) pretty inexpensively. If you are planning on 

doing some hybrid A/C work, look into what the equip-

ment manufacturers are recommending for the machines 

you own and get yourself a good filter and flushing mecha-

nism. Remember, when it comes to refrigerant service on 

hybrids, cross-contamination is the enemy. 

System diagnosis — Since the beginning of A/C system 

service, one preferred method of diagnosis was to hook up 

a set of manifold gauges to the high- and low-side service 

ports and see what you’ve got. That pretty much has gone 

the way of the dodo on hybrid vehicles. Not only can pres-

sure readings be unreliable, but you might run the risk of 

cross-contamination by hooking up your old R-134 gauges. 

The majority of diagnosis on hybrid vehicles is going to 

The second-generation Prius inverters have 
a built-in inverter for the compressor, while 
the third generation has the inverter in the 
compressor. Notice the three-phase cable on the 
early inverter.

P
h

o
to

: 
T
o

y
o

ta

THE WORLD’S

TOUGHEST

Soaked in our proprietary 9-cleaning-agent 

formula, these extra large 10” x 12” wipes are 

built to withstand vigorous scrubbing 

and your toughest messes.

BIGGER. 

STRONGER.

Our tough wipes are the perfect tool to knock 

out grease, oil, tar, scuff marks, brake dust and 

other messes to make clean-up on and off 

the job quicker and easier. The fi nal touch that 

shows you went the extra mile to make 

sure everything is perfect.

TOUGHER.

WIPES

©2014 Federal Process Corporation. All rights reserved.

tubotowels.com

LEARN MORE @

1.800.846.7325

ES412146_MA0414_073.pgs  03.27.2014  00:01    ADV  blackyellowmagentacyan



74  april 2014  MotorAge.Com  

Technology  elecTrical

be done with a scan tool. It might be 

a good idea to have a look at the PIDs 

and active tests available on your 

scan tool platform on a known good 

car before you attempt to use your 

tool on a broken car. 

If your aftermarket scan tool isn’t 

up to the challenge, it might be time 

to think about factory tooling. The fac-

tory tools give you all the PIDS you 

need, as well as active tests for the 

compressor, which can make the dif-

ference between fixing the car and 

losing it to the dealer.

Play with your scan tool on a known 

good hybrid the next time one is in 

your shop. You might be surprised to 

see the available active tests that can 

help you get a diagnosis quickly. 

Factory scan tools allow you to 

command the compressor to a desired 

speed and watch the rpm to deter-

mine that it has achieved the com-

mand. This might come in handy 

before condemning an expensive 

compressor.

Insulation fault diagnosis — You 

might already have been in a situation 

where the hybrid system warning light 

is illuminated and the vehicle doesn’t 

ready on. As we mentioned earlier, 

this could be something as simple as 

someone installing the wrong refriger-

ant oil. The manufacturers have gone 

to great lengths to provide DTCs, as 

well as information sub codes, to point 

you in the right diagnostic direction. 

Should the problem lie in the HV 

compressor, you will need to perform 

a test of the windings and the wiring 

from the inverter to the compressor. 

To do this, you will need to have a 

good insulation tester. Take a look at 

the January 2014 Motor Age article by 

Jerry “G” Truglia for some great tips 

on using a “Megger.” 

Now that you have some informa-

tion on hybrid A/C, it’s time to do your 

homework. Attend some training on 

hybrid A/C, and explore the capabili-

ties of your scan tool the next time a 

hybrid vehicle comes in for service. 

With an open mind and some new 

knowledge, you can now offer hybrid 

A/C service to your hybrid customers 

with confidence. 

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

Some hybrid HV A/C controls 
look identical to their non-
hybrid counterparts.

The ability to remotely turn 
on the A/C system from your 
smartphone is a convenient 
feature on some new hybrids.

Photo: (Top) Lexus, (Bottom)  Toyota
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C
hanges in technology for the 

“David and Goliath” extremes 

of engines used in both hybrid 

passenger cars and light-duty 

diesel trucks definitely will ruin 

your day if you don’t know how they 

operate. Assuming all coolants are cre-

ated equal can ruin your day as well. 

But the encouraging news is there’s 

good money to be made in cooling sys-

tem repairs.

While oil change and spark plug 

replacement intervals have gone up 

over the years, surveys indicate 35 

percent of vehicles inspections reveal 

an improper coolant level, improper 

coolant mixture or coolant leaks. All of 

this gives you the green light to sell 

proper cooling system maintenance 

and repairs to your customers.

Coolant basics
The center focus on cooling systems 

always has been the coolant itself. 

Do you have enough coolant in the 

system? Are there leaks? What is the 

freeze protection? Is the coolant in good 

condition? Those used to be about the 

only questions regarding coolant, but 

times have changed.

Generally speaking, ethylene glycol 

has around 3 percent additives present 

to prevent corrosion, control pH levels 

and add color to the coolant. Added to 

the coolant is, of course, water, which 

averages around 50 percent of the 

coolant mix.

Most of us have seen the charts giv-

ing a clear picture of the ratio of the 

concentration of antifreeze vs. water 

COOLING SYSTEM SERVICE FUNDAMENTALS ARE 

UNCHANGING, BUT THE DETAILS — AH, THE DETAILS.

BY DAVE HOBBS | CONTRIBUTING EDITOR

 underhood

Photos: Dave Hobbs

Scan this QR Code to watch the 
MA/TST webinar on determining 
the need for coolant service. Or 
visit MotorAge.com/MA_TST

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

KEEP THE

IN
A major cause of a brown looking rust in a DEX-COOL® vehicle’s cooling system also can be the reaction of 
the coolant and casting sand left over from the manufacturing process. 
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in coolant. As antifreeze concentration 

goes up, the temperature protection 

goes up with it until that concentra-

tion goes past the 70 percent mark, 

where the freeze protection is actu-

ally reduced. 

Testing has been simple, with a 

hydrometer that checks the specific 

gravity (and freeze point) of coolant. 

Hydrometers are cheap — some even 

fit in your pocket. But cheap can some-

times be expensive. Laboratory stud-

ies indicate that hydrometers can be 

as much as 23 degrees Fahrenheit off 

in their measurements for freeze pro-

tection.

In recent years, the refractometer 

has become more popular because 

it’s more accurate (within 1 degree 

Fahrenheit) and dependable for test-

ing coolant strength to ensure ample 

freeze protection. They are also com-

patible for testing both ethylene glycol 

(EG) and propylene glycol (PG), while 

the hydrometer measures either one 

or the other.

EG vs. PG
Speaking of propylene glycol, did you 

know no OEM vehicle manufacturer 

recommends it? That is why you will 

see it only in the aftermarket. It’s more 

expensive, too, so why has it ever sold?

Unlike EG, PG is biodegradable — 

and safer for pets regarding accidental 

poisoning. This benefit is not because 

it is less toxic, but rather, it is less 

sweet to the taste. If your dog or cat 

doesn’t like it, they are less inclined 

to drink it. 

PG is sold by Peak under the brand 

name Sierra, and by AMSOIL. EG is 

required in more than a dozen states 

to contain a bittering agent called den-

tonium benzoate to prevent accidental 

pet poisoning.

Leaking systems
When a cooling system leaks, air 

replaces the leaked out coolant. The 

reaction between DEX-COOL and air 

creates a rusty brown substance that 

clogs up various components and pas-

sages in the system. Regarding air 

intrusions, keep in mind coolant leaks 

aren’t always onto the ground or into 

the combustion chamber via a bad 

head gasket. Radiator caps have two 

seals. One seals and allows the radia-

tor to expel high temperature/high-

pressure coolant into the reservoir. 

The other allows vacuum created by a 

radiator that is cooling back down to 

pull coolant back from the reservoir.

If the reservoir is empty, the hose 

between it and the radiator is not 

sealed or the cap is bad, air entering 

into the radiator can be the result. 

Caps are cheap-enough and easy-

enough fixes. Test and replace — or 

just replace. 

On the subject of head gaskets, leaks 

are not always easy to find with a com-

pression gauge or cylinder leak tester. 

Using a combustion leak detector in the 

coolant works well, and can be tested 

by moving it to the exhaust pipe while 

the engine is running. Another valu-

able tech tip is to remove the radiator 

cap (engine cold) while performing a 

cylinder leak down test on each cylin-

der at TDC compression. If you see the 

COOLANT CHEMISTRY

Even within the ethylene glycol (EG) 

family of coolants, there are a fair 

amount of differences. The original 

green EG antifreeze many of us grew 

up with is now obsolete. Green in color, 

it went by the name Inorganic Additive 

Technology (IAT). It contained borates, 

phosphates and silicates, the last of 

which could drop out of the mix and 

become abrasive. 

When cavitation occurred because of 

low levels in the systems and sharp 

bends in the cooling system were pres-

ent, the velocity of the silicates in the 

coolant could, at times, cause rapid 

repeat component failures. It was not 

unheard of to see a new heater core 

begin leaking in just a few hours — as 

the abrasive nature of the silicates works 

as a sandblaster when the aforemen-

tioned conditions occurred. 

When changed regularly, IAT has good 

corrosion protection, but the additives 

that afford this benefit are consumed 

when maintenance is neglected. IAT 

also can cause early failures of ceram-

ic-phenolic seals commonly utilized in 

more modern water pumps.

Organic acid technology (OAT), made 

popular by GM’s DEX-COOL®, is the 

OEM coolant not only for GM, but also 

many Asian and European automakers. 

GM started with it in 1996 and deemed 

it a 5-year/150,000-mile coolant. While 

OAT gives a properly maintained vehi-

cle a long life coolant thanks to longer-

lasting additives, the older IAT and the 

newer OAT should never be mixed for 

one simple reason: Add some green to 

a late-model vehicle, and that orange 

long-life coolant no longer has the long-

life characteristic. 

Chrysler, Ford, Mercedes and some 

others recommend not using OAT / 

DEX-COOL coolant in their late-model 

vehicles. For those vehicles, a hybrid 

organic acid technology (HOAT, a.k.a. 

G-05®) formula of EG is used. A visit to 

Zerex’s website (or a look at the back 

of a gallon jug) will give you the scoop 

on which coolant is for what, along 

with a simple color coding of green for 

the old EG IAT (conventional short-life 

antifreeze), orange for OAT (GM DEX-

COOL), and yellow for the HOAT EG. 

Those are strictly the colors for Zerex, 

though. HOAT can come in blue, pink, 

orange and blue — and even green on 

some Chrysler products. While HOAT 

EG does contain some silicates, the 

amount is less than its predecessor; 

the old conventional green IAT OAT / 

GM DEX-COOL had a very rough road 

in the first few years. 

OAT / DEX-COOL contains ethylhexa-

noic acid (2-EH) as a corrosive inhibitor. 

2-EH is prone to damaging plastics like 

the Nylon 66 used in intake manifold 

gaskets and radiators. G30 OAT and 

Peak Global OAT do not use 2-EH. 

Besides 2-EH found in some OAT / 

DEX-COOL coolants, air was deter-

mined to be a major factor in causing 

system breakdowns. 

If those formulas weren’t enough, phos-

phated organic acid technology (POAT) 

came to market in 2008, for newer 

Mazda engines made for Ford. It’s a 

dark green color.

Which coolant do you use? Which 

coolant should you use? If you have a 

trusted coolant supplier supplying you 

with a universal coolant that has long 

life, works well with any other coolant 

and has served you well for years, I will 

refrain from arguing that you change a 

practice that works. On the other hand, 

if you get a vehicle with repeat cooling 

system component failures, measured 

electrolysis, or major contamination/

breakdown of coolant, go find the proper 

OEM-recommended factory coolant.
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coolant level begin to rise 

in the radiator, there is a 

leak near that cylinder 

in the head or head 

gasket.

Electrolysis
When coolant is 

n e g l e c t e d ,  t h e 

chemical reactions 

can cause some inter-

esting side effects. 

Besides rust and corro-

sion creating havoc on metals, 

hoses, plastics and gaskets, electrolysis 

can occur. There are two types of elec-

trolysis:

• Type A is not caused by bad cool-

ant, but rather bad electrical connec-

tions and grounds. Current for various 

electrical accessories on the vehicle 

takes a path through the coolant. 

• Type B occurs because the acidic 

nature of the coolant and dissimilar 

metals in the cooling system create a 

makeshift galvanic battery in the cool-

ing system. 

Diagnosing electrolysis is easy. 

Using your DVOM, simply set your 

meter to DC volts and measure the 

voltage in the actual coolant. A volt-

age reading greater than 0.3 volt will 

accelerate the deterioration of an alu-

minum radiator or heater core. Check 

all ground circuits under 

the hood. 

If you still haven’t 

resolved the voltage 

problem, remove 

one fuse at a time 

until voltage drops, 

and verify that spe-

cific circuit. Type B 

electrolysis will pro-

duce a more acidic 

nature within the cool-

ant, so in addition to the 

voltage test, use inexpensive 

pH strips to test the pH level of the 

coolant. Generally, any pH level below 

seven is considered acidic.

Regardless of whether the electroly-

sis is Type A or B, the coolant must be 

flushed and replaced — thanks to the 

aluminum corrosion inhibitors being 

destroyed.

Corrosion
Corrosion is a form of rust that pro-

duces aluminum oxide. It appears in 

the form of a white powder-like coat-

ing, accompanied by metal surfaces of 

the cooling system literally being eaten 

away. The classic example would be 

aluminum gooseneck thermostat hous-

ings, to where the upper radiator seals.

Besides creating leaks in some situ-

ations, the aluminum oxide/corrosion 

With the engine off, connect the negative meter lead to the negative 
post of the battery. Submerge the positive meter lead in the coolant, 
touching only the coolant and not any metal in the radiator. First 
test with the engine off, then start the engine and observe while 
cranking and with the engine running. IMAGE: MACS Worldwide

An oldie, 
but a goodie:

Watch The Trainer 
take on 

cooling system service
at MotorAge.com/

sep12trainer
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reduces the heat transfer ability of the 

coolant to get rid of heat in the engine. 

This is because it provides an insula-

tion effect on the metals it covers. 

Cavitation
Cavitation is the sudden formation and 

collapse of low-pressure bubbles. With 

gasoline engines, the pressure drop can 

occur at the inlet of the water pump. 

These bubbles produce a pitting of the 

solid metal. Occasionally, a manufac-

turer will release a redesigned water 

pump via a Technical Service Bulletin 

(TSB) to address cavitation issues that 

were not discovered during vehicle 

design and validation.

Filling the system
Approximately 15 percent to 20 percent 

of the coolant in the system stays in the 

system. If the radiator cap and overflow 

hoses are sealing good, the overflow 

reservoir should empty during a radia-

tor drain plug pull. But you’ll still have 

some coolant in the block, even if the 

block drains are pulled. 

If you don’t purchase pre-mix, be 

sure to avoid using tap water. Some 

vehicles will even have a “No Tap 

Water” sticker under the hood. Tap 

water will vary from community to 

community and, of course, well water 

is rich in trouble-inducing minerals. 

Distilled water contains fewer miner-

als, so make sure you keep it in your 

shop in ample supply.

Because of cavitation issues, you 

want all the air out of a system. That 

can be done several ways, with some 

more effective than others. The obvi-

Gen III Prius also does away with the heat storage tank, but attacks 
early engine start HC production with a special HC absorber chamber 
in the catalytic converter; it is physically actuated via warm coolant 
routed to an actuator on the side of the cat.

There is a radiator air bleed 
with an access hole hidden by a 
plastic radiator support beauty 
cover. A factory tech tip on this 
car is to use your scan tool to 
turn on the auxiliary coolant 
pump that supplements the belt 
driver water pump with engine 
coolant circulation duties as a 
way of helping burp air out of 
the system during reflls. 

The system in place has a 
complicated set of pumps, 
electric valves, hoses, sensors 
and, of course, the metal 
(thermos) heat storage tank. 

All ToughOne® products meet 

or exceed OE specifcations 

for quality you and your 

customers can count on. 

With a no-hassle ft and 

100% triple-tested parts, 

ToughOne A/C parts deliver 

dependable performance 

and fewer comebacks.

Exclusively from Advance.
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ous air bleed screws and following 

the manufacturer’s procedures are in 

order, but there are a couple of effec-

tive generic methods out there for a 

successful air-free fill: 

• The funnel system uses radiator 

filler neck adapters, which allow a spe-

cial funnel with a shut-off valve to be 

fastened to the radiator or pressurized 

degas/reservoir tank fill neck. You fill 

the radiator via the large funnel with 

coolant, then start the engine. This 

allows a thermal cycle to cause some 

expansion of the coolant in the radiator. 

The coolant expands into the large-vol-

ume funnel and as it does, air bubbles 

in the system come to the surface of the 

coolant in the funnel.

Remember, coolant can take away 

heat from a water-cooled engine, but 

air pockets can’t. Air pockets can’t pro-

vide sufficient heat to the passengers 

via the heater core, nor can they give 

an Engine Coolant Temperature (ECT) 

sensor an accurate reading. Air pock-

ets can even give a false diagnosis for 

a faulty head gasket. 

• The alternative to the refill fun-

nel is an air lift system. Using shop air 

to create a venturi-created vacuum, 

these inexpensive tools are excellent 

at getting an air-free fill. Like an A/C 

vacuum pump, remove the supply of 

vacuum (pull off the shop air) and look 

to see whether the vacuum decays. If it 

doesn’t, large leaks are not likely. 

Now with a fill hose primed with 

coolant, twist the valve on the air lift 

unit to allow the primed hose — stick-

ing down into a container of coolant — 

to pull the coolant into the system. The 

whole process takes only seconds.

David and Goliath engines
Middle-of-the-road engines have had a 

few innovations in cooling and heating 

systems in recent years, such as electric 

auxiliary water pumps to move cool-

ant into the heater core for better cold 

temperature/idle heater performance. 

But there is nothing newer and more 

complicated than the cooling systems 

on Toyota Prius and Ford Powerstroke 

diesels. When you raise the hood on 

either of these vehicles, you might feel 

a bit intimidated unless you’ve had 

some training and experience.

Toyota Prius cooling
The Prius was a single-mission vehicle: 

It’s always been a hybrid electric vehi-

cle and nothing else. Part of that hybrid 

mission is superior fuel economy, and 

the other part is getting that Advanced 

Technology Partial Zero Emission 

Vehicle (AT-PZEV) rating. One feature 

which helps to achieve the AT-PZEV 

is a special cooling system that lowers 

hydrocarbon (HC) emissions during 

cold starts.

Generation II Prius vehicles (2004-

2009) do so by sending hot coolant 

from an air/vacuum insulated hot 

coolant (thermos) storage tank into 

the cylinder head. Mounted in the left 

front inner fender, this tank — quite 

often damaged in minor frontal colli-

sions — can keep coolant at operating 

temperatures for more than 24 hours. 

That’s a good thing to know when you 

are draining it (the heat storage tank is 

the lowest point in the cooling system) 

and not expecting to be burned by hot 

coolant after the car has sat overnight 

at your shop.

Keep in mind on this generation of 

Prius, the bottom quarter of the radiator 

is separate from the top and used for 

coolant to cool the inverter, converter 

and transmission mounted motor/gen-

erators, so the radiator petcock will be 

about 4 inches from the bottom of the 

radiator. When the gas engine is in idle 

stop mode, the auxiliary water pump 

keeps the heater core filled with hot 

coolant on those cold winter mornings. 

GM’s Chevrolet Volt 
extended range EV (a hybrid 
of sorts also) requires a 
special premix DEX-COOL® 
containing deionized water 
(nonconductive) for that 
vehicle. 

Both the primary and secondary cooling systems on Ford’s 6.7L 
Powerstroke also cool the dual EGR coolers, as shown here in this cutaway.

The belt-driven pump is one of 
the few weak links on the Gen 
II Prius. The pump’s bearing 
tends to go out around 120,000 
miles — and as it does so, it 
allows the bearing seal to leak 
and sometimes chew up the 
drive belt. 
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In addition to the belt-driven pump 

and auxiliary electric water pump, there 

is another electric pump for engine cool-

ant just for this early-start HC emission 

reduction feature. It runs to regularly 

keep the heat storage tank with hot 

coolant — and, of course, to pump the 

hot coolant to the engine on cold starts. 

You always should hear that pump 

run for a couple of seconds whenever 

you switch off the main power button. 

A fourth pump (three electric and one 

mechanical) is under the hood. It is 

solely there to move coolant in a totally 

separate cooling system that keeps 

the high-voltage electronics cool. Even 

though that system is separate from 

the gas engine’s system, they both use 

the same Toyota coolant. Make sure 

you use that coolant, too. When cool-

ing electronics that have hundreds of 

volts and amps, you don’t want to take 

chances on creating corrosion. 

Also on the Prius, make sure you 

know which pump is where, and 

that you are able to describe what 

you want to your parts person when 

ordering a “water pump.” Generation 

III Prius (2010 and newer) did away 

with the weak link mechanical water 

pump in lieu of a 12-volt electric model, 

which negated the need for an auxil-

iary engine coolant pump. Gen III Prius 

also does away with the heat storage 

tank, but attacks early engine start HC 

production with a special HC absorber 

chamber in the catalytic converter — it 

is physically actuated via warm cool-

ant routed to an actuator on the side 

of the cat.

Ford Powerstroke cooling
Those who work on these on a regular 

basis appreciate all the complexities 

and service “opportunities” this engine 

provides, especially the 6.0 models. 

Ford uses engine oil that is greatly pres-

surized to operate its fuel injectors. As 

with all diesels that make tons of NOx 

emissions, an EGR valve is in place to 

cool the combustion chamber down 

during the power stroke. To make the 

EGR action more efficient, there are one 

or more EGR coolers that use engine 

coolant to cool the cooler(s) down. 

Engine coolant also is used to cool 

the engine oil reservoir in place to 

manage the high-pressure oil system in 

place to assist with HP direct fuel injec-

tion. That’s asking the oil to do a lot, 

and the engine coolant to do even more. 

One frequent failure item is the EGR 

cooler. When it leaks, you can get cool-

ant in the exhaust (white smoke) or in 

the crankcase. Simply replacing the 

EGR cooler is often not the complete 

answer. Understanding the flow of air, 

oil and coolant on any diesel is very 

important. 

In the case of Powerstrokes, the oil 

reservoir that supplies the oil assist-

ing in HP fuel pressurization gets the 

engine coolant before the EGR gets 

it. When the oil is hot because of poor 

maintenance or the engine has been 

“chipped” to have more horsepower, 

the coolant will be hotter than normal 

before it hits the EGR cooler. By all 

means, replace the leaky EGR cooler — 

but also look into the other factors that 

made the coolant hot enough to begin 

with, such as the coolant passageways 

in the oil pump reservoir. 

Casting sand has been a problem 

with these Ford diesels, as has air 

cavitation, but an even bigger prob-

lem has been the use of tap water and 

non-recommended coolants containing 

silicates. When serving the newer 6.7 

Ford Powerstrokes, anyone servicing 

the cooling system will be in for a real 

shock. There are two complete cooling 

systems: one for the engine and heat-

ing the heater core; the other one for 

cooling the fuel conditioner and trans-

mission cooler. Both systems have their 

own water pumps, radiators and dual 

thermostats, which are located in each 

radiator and on the engine. 

The Prius and the Powerstroke truly 

are examples of where cooling systems 

have taken a quantum leap in complex-

ity — and that means we’ll have to con-

tinue to keep up to date in order to keep 

our customers engines cool and heater 

cores warm. 

DAVE
HOBBS
CONTRIBUTING 
EDITOR

Dave Hobbs is a fi eld trainer and training product devel-
oper for Delphi Product & Service Solutions. He holds 
ASE CMAT/L1 and EPA 609 certifications and is an 
experienced hybrid instructor. Dave has been featured as 
an instructor in more than 15 automotive training videos.

  Email Dave at david.a.hobbs@delphi.com
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I
n early February, the U.S. Environ-

mental Protection Agency (EPA) 

announced its plans to issue a 

proposed rule that would eliminate 

the use of R134a as a refrigerant in 

new motor vehicles and as an aerosol 

in many consumer products. According 

to the press release, this action is being 

taken in support of President Obama’s 

Climate Action Plan, which aims to 

“develop an ‘all-of-the-above’ strategy 

for reducing emissions of greenhouse 

gases in the U.S.”

I hate to say it, but I told you this was 

coming almost 5 years ago in a blog 

post I wrote for our online community, 

the AutoPro Workshop. 

What does this all mean for our indus-

try? Will we see a repeat of the R12 

phaseout many of us experienced first-

hand? Will we be performing retrofits 

to older systems, and if so, with what?

To understand the future, we need to 

review a little history.

Climate change and R134a
No matter your personal opinions on 

global warming and climate change, 

most authorities agree that R134a is 

not a good thing for the environment. 

Quantities of R134a in our atmosphere 

have grown steadily over the years, and 

THE DAYS OF R134A ARE NEARING 

AN END. WHAT CHALLENGES WILL 

THAT BRING US?

 undercar

Photo: Robinair

Scan this QR Code to read Pete’s 
take on the challenges facing the 
A/C service and repair market. Or 
visit MotorAge.com/ac_challenge

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

BY PETER F. MEIER | TECHNICAL EDITOR

There are several challenges facing those 

in the A/C service and repair business. But 

we’ve overcome challenges before.
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it (along with other hydro-

fluorocarbons, or HFCs) 

acts as an insulating 

blanket surrounding 

our planet. Its lifes-

pan is estimated at 

more than 13 years, 

so the impact is 

multiplied over time. 

How it all  got 

there is a matter of 

debate, but let’s just 

say that is one reason why 

organizations like the Mobile 

Air Conditioning Society (MACS) 

and noted members of the Society of 

Automotive Engineers (SAE) Interior 

Climate Control committee have been 

advocating the ban of small DIY cans 

of refrigerant like those you can find in 

every Walmart in the country. 

The European Commission was the 

first to act on HFCs, or “F” gases. In 

2006 or so (EU Directive 2006/40/EC), 

it officially banned the use of R134a 

in new model platforms for sale in 

the European Union beginning Jan. 1, 

2011, and gradually phasing out use in 

new vehicles for sale altogether Jan. 

1, 2017. 

What model year are we in? Keep 

that in mind.

Specifically, the EU MACS Directive 

requires the use of a substitute refrig-

erant that has a Global Warming 

Potential (GWP) under 150. GWP is 

a comparative measurement of how 

greenhouse gases trap in the atmo-

sphere, with carbon 

dioxide as the baseline 

(CO2 has a GWP of 

1). R134a has a GWP 

of 1,300, meaning 1 

gram of R134a is 

1,300 times more 

harmful  that  1 

gram of CO2. While 

it will not meet the 

requirements in the 

EU for use in new cars, 

it is important to note that 

this directive is not a phaseout, 

but a phasedown. That means vehi-

cles on the road already can continue 

to use R134a until they naturally pass 

out of the fleet.

The EPA’s proposed rule means the 

same thing here in the United States. 

They are not banning the use of R134a 

EXCEPT for use on new vehicles. So 

the answer to one of the questions on 

everyone’s mind is that there are cur-

rently no plans to retrofit any existing 

R134a system to a different gas. Thank 

goodness, you’ll be saying, as we con-

tinue this discussion.

So, with what are we going to 

replace R134a? You might think you 

know the answer.

The contenders
The search for a replacement for R134a 

featured several possibilities. Nearly 

any gas can be used as a refrigerant. It 

all depends on the pressure/tempera-

ture relationship of a gas on just how 

Pete discusses 
the EPA’s proposal 

to end use of R134a 
in new cars

MotorAge.com/
R134aNews

GWP is a comparative number, with CO2 as the baseline. Here is a 

comparison of the different refrigerants and the EU requirement.
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effective it may be. With that in mind, 

let’s take a look at some of the early 

contenders.

One of the first to be considered was 

R744, or carbon dioxide. Kind of hard 

to beat the gas used as a baseline, isn’t 

it? But the use of R744 (every refriger-

ant receives a nomenclature beginning 

with the letter R) posed some prob-

lems. The system itself requires high 

operating pressures, in excess of 2,000 

psi, and some automakers thought 

that was not a good thing to have in 

the passenger cabin.

One solution to this potential safety 

hazard was the use of a “secondary 

loop” design. In this design, a coolant 

fluid (antifreeze) was cooled by the 

refrigerant circuit and then passed into 

the cabin, where the coolant was used 

for the transfer of heat. It prevents the 

exposure of high pressure in the cabin 

by keeping all the refrigerant compo-

nents under the hood, but increases 

cost and complexity. 

R744 is not as efficient as R134a, 

according to some sources, and cars 

equipped with this refrigerant in the 

U.S. might do a dandy job when the car 

is in Fond du Lac, Wis., but fall short 

when faced with the demands a city 

like Phoenix would place on it. In addi-

tion, the impact of greenhouse gases 

not only is measured as a result of the 

gas itself, but the energy consumed 

by the vehicle to operate the air condi-

tioning system. Some claim that R744, 

overall, actually pollutes more when 

considering this additional factor.

Another potential candidate was 

R152a, a refrigerant commonly found 

in those little canned air products you 

use to blow the dust out of your com-

puter’s keyboard. Its properties were 

similar to R134a, making system design 

changes relatively simple to accom-

plish. Unfortunately, R152a is classified 

as a flammable material. Considering 

all the stuff that can catch fire under 

the hood of any car, this factor could 

be mitigated with the addition of safety 

features but that represents extra cost 

in production. 

Both alternatives also faced service-

ability concerns, and raised questions 

on whether additional certifications 

should be required before allowing 

technicians to work on them. But let’s 

be real. Joe Bob doesn’t have any certi-

fications now and is trying to fix R134a 

systems in his driveway based solely 

on how his dad used to do it back in 

the R12 days. Any shop that has seen 

a car come in with an overcharged sys-

tem, or one filled with something other 

than the correct refrigerant, knows that 

Though behind schedule 

and past the deadline 

required by the MAC 

Directive, the fi rst cars 

equipped with R1234yf 

were sold in Europe in 

March 2012.

Get used to seeing this label and notice both the f ammability 

warning and the qualif ed technician only symbol.

Sold in 10-pound containers, expect R1234yf to cost about 

10x more than 134a.
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requiring certification and enforcing it 

are two very different things.

A third gas presented as an alterna-

tive is the one that eventually won out: 

R1234yf, also known as HFO1234yf. 

With a GWP of <1 (according to the 

United Nation’s Intergovernmental 

Panel on Climate Change), it cer-

tainly meets the requirements of the 

European Union directive. Its pressure/

temperature characteristics also are 

close to that of R134a, making it almost 

a “drop-in” replacement. 

Naysayers at first pointed out that 

R1234yf is also flammable — albeit 

“mildly flammable” — but numerous 

tests performed by automakers and 

SAE Cooperative Research Projects 

have proven time after time that the 

refrigerant is safe for use in automotive 

A/C systems. Though behind sched-

ule and past the deadline required 

by the MAC Directive, the first cars 

equipped with R1234yf were sold in 

Europe in March 2012 (as reported in 

the European Fluorocarbons Technical 

Committee newsletter).

Problem solved?
Remember, the EU MACS Directive 

only applied to vehicles built for sale 

in the European Union countries. No 

Each refrigerant requires its own dedicated RRR machine. What 

happens when R1234yf is ftted to hybrids? Another machine?
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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.
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other country in the world, including 

the U.S., had made any indication that 

it would follow suit. There was and is, 

however, a huge incentive for domes-

tic manufacturers to make the switch. 

It’s called CAFE, or Corporate Average 

Fuel Economy, and it is the fleet fuel 

efficiency mandates issued by the 

Federal government. 

Currently, CAFE standards require 

that the average fleet fuel economy 

for cars and light trucks meet or 

exceed 54.5 mpg by the 2025 MY. That 

explains the growth of hybrid and die-

sel offerings, and the renewed interest 

in hydrogen fuel cells. But even that 

may not be enough for some manufac-

turers, who need to earn or buy “cred-

its” they can use to offset the mandate. 

Some companies, like Tesla, have an 

abundance of credits and sell them 

to other manufacturers like product. 

Alternatively, credits can be earned by 

using green systems, and HFO1234yf 

air conditioning systems qualify. 

GM was the first American company 

to add R1234yf systems to its product 

lines, specifically the Cadillac XTS, and 

has plans to expand the use over time 

to all its models. Chrysler has since 

announced that it, too, will be mak-

ing the move (not all at once, but over 

time) on its lineup. Asian manufactur-

ers have already added some models to 

their North American market offerings 

utilizing the new gas. 

But one of the very first carmakers 

to produce an HFO1234yf-equipped 

car for sale in the U.S. was Mercedes-

Benz (Daimler). Certain 2013 SL-class 

models arrived equipped with 1234yf 

systems (made in late 2011/early 

2012). That was, however, going to 

lead to a firestorm in the industry later 

that same year.

Daimler pulls out
Not long after these models made their 

way on shore, Daimler issued a press 

release that stated, in part, that its own 

testing revealed what it considered to 

be serious safety issues related to the 

use of R1234yf. Daimler also announced 

a recall of the models it already had pro-

duced using the new gas, and its plans 

to refit them with R134a.

On top of that, Daimler stated (for 

the record) that it would not abide by 

the EU directive and would continue 

to use R134a in its product lines for 

sale across the globe until a suitable 

replacement (in their opinion) could 

Always good practice: Checking the quality of the refrigerant in 

the car before recovery will be mandatory on R1234yf systems. It’s 

incorporated into the RRR equipment.
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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.
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be found. To date, no other OEM has 

backed Daimler’s claim — although 

some German automakers have stat-

ed that CO2 is their preferred choice. 

This wasn’t all that surprising to some, 

because the German automakers had 

been relatively steadfast in their desire 

to use R744, and in their resistance to 

1234yf, from the beginning.

This led to more soap opera devel-

opments than an episode of “All My 

Children.” Many criticized the meth-

odology of Daimler’s findings and 

remarked that they, along with their 

German counterparts, had all been part 

of the original testing of the now-ques-

tioned refrigerant. Member nations of 

the EU were openly critical of the auto-

makers’ refusal to meet the Directive’s 

requirements — and of the German 

government for enabling them to do so. 

In fact, formal infringement proceed-

ings against Germany were initiated 

on Jan. 23, 2014.

Is it really a matter of safety? This is 

my personal opinion, but consider the 

facts: The German automakers were 

bent on using CO2. Other automakers 

were not so keen on the idea, though, 

for reasons we’ve already discussed. 

Daimler and the others were directly 

involved with the selection process, 

and even the German automotive trade 

association (VDA) called for a global 

consensus on what single refrigerant 

would be used, and for obvious rea-

sons. After extensive testing involving 

more than a dozen vehicle manufac-

turers and even more suppliers, it was 

agreed that HFO1234yf would be the 

best choice. 

Yet here we are. As one editorial 

review put it, it’s akin to the age of 

VHS versus Beta. Sony was convinced, 

until the end, that Beta was the better 

of the two. In my humble opinion, we 

are seeing a similar situation here. Only 

it’s not going to cost the manufacturers, 

it’s going to cost us.

Now what?
First, don’t throw out your R134a equip-

ment just yet. Even though it is highly 

likely the EPA will use its authority 

under the Clean Air Act to mandate the 

phasedown of R134a, it will be just that 

— a phasedown as opposed to a phase-

out. That means that all the vehicles 

currently out there using R134a will 

continue to do so until they fade from 

the landscape. No retrofits, and that’s 

a good thing, considering the high cost 

of HFO1234yf (Chrysler MSRP at your 

local dealer is $1,236.80 for a 10-pound 

container).

Second, consider HFO1234yf a refrig-

erant that is here to stay. Fortunately, 

the learning curve for servicing and 

repairing these systems is not too 

steep. Basic operation and trouble-

shooting will be the same as we’re 

used to on R134a systems. 

You will, however, need dedi-

cated service equipment to work on 

these vehicles. RRR machines will be 

equipped, and require, some form of 

refrigerant identification before they 

will allow you to recover what’s in a 

car, and the mildly flammable clas-

sification will necessitate different 

storage and handling techniques. 

Additionally, evaporators used in cars 

Considering a new leak 

detector? Make sure it works 

on HFC and HFO gases.

Replacing the desiccant 

anytime you service an 

A/C system is always good 

practice and typically easy 

enough. But at least one make 

(Chrysler) is making this an 

unserviceable part on its 1234yf 

systems, requiring condenser 

replacement instead.
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The 6.0L Powerstroke® engine is tough on head 

gaskets. It demands a gasket with superior materials 

and patented technologies – developed through 

dedicated engineering – to endure high horsepower, 

pressure and temperatures. A gasket you can trust to 

solve problems and reliably seal this demanding engine.

For the Powerstroke
®

 6.0L  
only Fel-Pro

®

  
has it all.

Ford® Powerstroke® 6.0L (Navistar) 

Fel-Pro PermaTorque® MLS Head Gasket

#26374PT – 18mm dowels 
#26375PT – 20mm dowels

ES408152_MA0414_095_FP.pgs  03.25.2014  22:38    ADV  blackyellowmagentacyan



Technology  undercar

equipped with the new gas are more 

robust to prevent potential leaks in 

the cabin and must be replaced with 

a new, certified unit — no soldering 

and no junkyard swaps.

From a purely business standpoint, 

you might ask yourself whether it’s 

time to enter the HFO1234yf service 

market. These cars will be under fac-

tory warranty for some time, so unless 

you’re a collision shop that needs to 

recover or recharge systems after 

repair, or your shop is in a market not 

easily serviced by a dealer, you might 

want to hold off awhile to see that 

develops in the A/C landscape.

And that leads us to Point No. 3: 

What other refrigerants might we see 

in the future? Peering into the crys-

tal ball I used 5 years ago, I see R744 

appearing in the European models. 

That means another dedicated piece of 

equipment — and, at the least, formal 

training for dealing with such a high-

pressure system. I don’t foresee the 

average shop servicing these cars any 

more than shops today service Euro 

drivability issues, but some of our read-

ers who specialize in European service 

might keep a watchful eye on the hori-

zon, as the drama in the European 

Union continues to unfold.

Under the radar is a potential 

challenger to HFO1234yf: R445a. 

Produced by Mexichem and also 

referred to as AC6, it’s a blend of 85 

percent 1234ze(E), 9 percent 134a and 

6 percent 744. Said to be significantly 

cheaper than HFO1234yf, it is also a 

low GWP refrigerant that is at press 

time awaiting addition to the EPA 

Significant New Alternatives Policy 

(SNAP) list of approved gases; SAE 

is already working on standards. If 

picked up by manufacturers concerned 

over cost, that would mean yet another 

dedicated machine and equipment a 

shop would have to invest in to service 

these systems. 

Potentially, shop owners and techni-

cians could be looking at dealing with 

four different refrigerants instead of the 

one (OK, maybe two if you count the 

few R12 cars still out there) in the fore-

seeable future. How soon? HFO1234yf 

is here today, and I’m betting R744 will 

be on the scene within the next few 

years. Although these new systems 

will be under factory warranty, colli-

sion shops and independents in remote 

areas may have to deal with them well 

before that warranty expires. 

Will it be worth staying in the A/C 

business? Will we be seeing mobile 

A/C specialists like we see mobile 

diagnostic guys today? It’s going to 

be a challenge, for sure. But we, as an 

industry, have risen to the challenges 

of the past. I suspect we’ll rise to this 

one, too. 

PETE
MEIER
TECHNICAL EDITOR

Pete Meier is an ASE certifi ed Master Technician and 
sponsoring member of iATN. He has over 35 years practi-
cal experience as a technician and educator, covering a 
wide variety of makes and models. His primary goal is to 
bring working techs the information they need.

  Email Pete at pmeier@advanstar.com
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TECHNOLOGY

  SCOPE & SCAN DIAGNOSTIC TECHNIQUES YOU CAN USE TODAY

BY JERRY “G” TRUGLIA |

CONTRIBUTING EDITOR

F
uel control plays an important 

part in the engine management 

system’s ability to deliver, con-

trol and keep emission levels at 

specification. Fuel control is the 

correct amount of fuel mixture, deliv-

ered at the right time and that the 

Engine Control Module (ECM) con-

stantly monitors and adjusts.

When most technicians think about 

fuel control, they probably reflect on 

the days when GM vehicles had car-

buretors. The objective behind fuel 

control is to keep the air/fuel mixture 

at a stoichiometric level (that is, 14.7 

pounds of air to every pound of fuel). If 

you take a trip back to the GM system, 

you might even remember using the 

“Integrator” and “Block Learn” scan 

tool Parameter Identifiers (PIDs) to see 

what the command was from the ECM. 

If you were a technician that worked 

on just European or Asian vehicles, you 

might not have heard about Integrator 

and Block Learn, but don’t worry. The 

modern name for Integrator is Short 

Term Fuel Trim (STFT) and for Block 

Learn it’s Long Term Fuel Trim (LTFT). 

The numbers for Integrator and Block 

Learn are different than those used for 

STFT and LTFT. The number used for 

a perfect mixture adjustment is zero 

for both STFT and LTFT rather than 

128 for Integrator and Block Learn. 

With the history out of the way, let’s 

move on to using STFT and LTFT in 

the real world.

You cannot diagnose vehicles today 

without using the Generic/Global 

OBDII PIDs for fuel trim.  In the tech-

nician ranks today, there still are 

many who do not understand what 

fuel trim/control is all about. This lack 

of understanding of what is a most 

fundamental task for the ECM leads 

to improper repairs and wasted time. 

In addition, fuel trim data can be used 

to successfully diagnose a variety of 

drivability issues, but only if the tech 

assigned the problem understands 

how other faults (like misfires and 

restricted exhausts) will have an 

impact on the numbers.

On OBDII vehicles, fuel trim is 

how much fuel the ECM commands 

the injectors to feed the cylinders. It 

does so by controlling the time the 

injectors remain open. Because fuel 

pressure is a given, the ECM can 

calculate how long to hold the injec-

tor open in order to deliver a specific 

amount of fuel. But that’s in a perfect 

world. The upstream oxygen sensors 

provide feedback to the ECM on how 

well it’s doing its job. The ECM uses 

this feedback to alter the injector’s 

on time. If the oxygen sensors report 

a LEAN condition, the ECM increas-

es the length of time the injector is 

open. To the contrary, if the oxygen 

sensors report a RICH condition, the 

ECM decreases the amount of time 

the injector remains open.  

This is the constant switching 

from negative to positive STFT num-

bers you see on your scan tool, and 

is necessary in order to get con-

ventional oxygen sensors to switch 

voltage. Oxygen sensors, contrary 

to their name, do not actually mea-

sure the amount of oxygen in the 

exhaust stream, but instead they 

react to changes in oxygen content. 

But that’s a whole other topic for 

another time.

The numbers themselves — STFT 

and LTFT — are percentage adjust-

ments to the “perfect” amount of 

fuel as determined by the ECM. Zero 

is perfect, or stoichiometric, fuel trim. 

Fuel trim numbers that are positive 

means that the ECM is adding more 

fuel than it originally calculated the 

cylinders needed and fuel trim that is 

negative means that the ECM is add-

ing less than it originally calculated.  

Fuel trim numbers (STFT and/or 

LTFT) that is more/less than +10/-

10 (I use +6/-6 when I diagnosis a 

ITÕS THE RIGHT AMOUNT OF FUEL DELIVERED AT JUST THE RIGHT TIME. 

ITÕS ALSO BOTH AN ART AND A SCIENCE.

WHAT IS FUEL 
CONTROL?

Photos: Jerry “G” Truglia (Fig. 1), Pete Meier (Figs. 2 & 3)

Scan this QR Code to get more 

Scope & Scan articles on your 

smartphone. Or visit 

MotorAge.com/scopescan

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

If a problem develops, STFT will 

try to compensate for the fault 

immediately. LTFT learns the 

correction over time. If a correction 

can’t be made, a DTC will set.
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FIND WHAT YOUR DIAGNOSTIC TOOLBOX NEEDS

problem vehicle) indicates there is 

a problem somewhere. Excessively 

high variances either way (these lim-

its vary by manufacturer) will set a 

System Lean (ECM is adding more 

fuel – positive trims) or System Rich 

(ECM is adding less fuel – negative 

trims) code.

STFT vs. LTFT
STFT is fuel trim in the short term. 

The ECM constantly moves it up and 

down, trying to make it as close to 

zero as possible, equaling the opti-

mal air/fuel mixture. Every time you 

restart the vehicle, you restart the 

STFT reading.

LTFT is the average of STFT in the 

long term. So, if you have STFTs that 

tend to range between +5 to +15, 

expect your LTFT to be about +10. 

While STFT changes rapidly, it takes 

time for LTFT to move up or down, 

because it takes a lot of STFT read-

ings to alter the cumulative fuel trim 

average that is LTFT.

STFT makes constant adjustments 

in closed loop to keep the air/fuel 

ratio as close to stoichiometric as 

possible. Decreasing oxygen sensor 

voltage causes an increase in STFT. 

While increasing oxygen sensor volt-

age causes a decrease in STFT. 

But let’s say that the engine 

starts running lean due to a weak 

fuel pump. The condition worsens 

as the fuel pump delivers less and 

less fuel. To compensate, STFT adds 

more and more fuel by holding the 

injectors open longer and longer. 

As the included chart shows, the 

trend steadily worsens and the LTFT 

increases.

Both STFT and LTFT can com-

pensate for a rich or lean condition, 

but only so far. When they have gone 

as far as they can, they run out of 

steam at a point called their Adaptive 

Limit. When the PCM determines 

that both are pegged out at their lim-

its, and a severe air/fuel imbalance 

still exists, it will store a Diagnostic 

Trouble Code (DTC).

Fuel trim tips and tricks
Reset Adaptive Fuel: Do not forget to 

reset fuel trim / adaptive fuel or fuel 

trim before sending the vehicle out 

the door after performing a fuel trim 

related repair, such as a clogged fuel 

filter or defective fuel pump.  If not, 

the vehicle may not idle correctly or 

suffer new drivability issues until it 

can correct itself. Clearing the codes 

is not enough to reset the adapta-

tions. Check your service information 

on the proper procedure for clearing 

these learned parameters.

Causes For a Lean Fuel System:

vacuum leaks, clogged fuel filter, 

worn fuel pump, clogged fuel injec-

tors, HO2S problem, wrong PCM com-

mand and mechanical problems.

Causes For a Rich Fuel System: 

high fuel pressure, leaking injectors, 

EVAP problem, HO2S problem, MAF 

problem, wrong PCM command and 

mechanical problems.

Faulty PCV valves can cause vac-

uum leaks that can force the system 

to be commanded rich. Some manu-

factures keep moisture down and pre-

vent the valve from freezing by heat-

ing the PCV valve. Some PCV systems 

may use engine coolant to heat them-

selves. Remember if the PCV system 

is not functioning properly the fuel 

trim can be affected.

Common DTCs that are associated 

with fuel control problems are; P0171 

(Lean - Bank 1), P0172 (Rich - Bank 1), 

P0174 (Lean - Bank 2) and P0175 (Rich 

- Bank 2) along with any O2 Heater, 

O2 Voltage, or Air Fuel Ratio prob-

lems. Always make sure to perform a 

complete diagnosis of the system to 

make sure that there is proper input 

and adjustments from the ECM. 

Scan data from OTC scan tool. Notice the high LTFT. This engine has an 

extremely lean condition.

This failed PCV elbow is all it takes 

to cause a lean idle condition. 

Smoke from your EVAP tester, 

though, makes them easy to f nd.

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

Both STFT and LTFT can 

compensate for a rich or lean 

condition, but only so far.
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A DIAGNOSTIC 
‘CHOOSE YOUR OWN 
ADVENTURE’
A RECENTLY PURCHASED VW GIVES THE NEW OWNER A WILD SURGE WHILE USING CRUISE CONTROL

Diagnosing certain code or no code 

complaints doesn’t seem much differ-

ent on modern cars. Whether you are 

a follower of flow charts or come up 

with your own plan of attack based 

on certain symptoms or data, we all 

are led down a path that may or may 

not yield the fix for a given complaint. 

Though we can take many paths to get 

to the end, in automotive repair there 

can only be one true ending, and that 

is getting the car fixed right to get it 

back to the customer.

Recently I had a chance at my own 

choose-your-own diagnostic adven-

ture. Just like a well-read book has 

earmarks and signs of wear and tear, 

this car wore its history — with its 

wiring pulled out of wire looms and 

mismatched splice and dice wiring 

connectors, not to mention the list of 

used parts already swapped. 

A Golf apart
The vehicle in question is a 2003 VW 

Golf with only 97,000 miles on the 

odometer. The complaint is a big lack 

of power and unable to get fourth gear 

when hot. “Hot” in this case is after a 

15- to 20-minute drive. The customer 

had just purchased this vehicle, and 

the used car lot he bought it from 

already has spent a lot of time on it, 

up to and including installing a used 

transmission. Unfortunately, the cur-

rent used transmission is one with 

even higher mileage than the car (this 

is a point of contention as well with 

the used lot, but that is another story).

The car, however, is still doing the 

same thing that he originally brought 

it back for, still only after being driven 

for the 15 to 20 minutes and while in 

cruise control. The initial code scan 

showed no Diagnostic Trouble Codes 

(DTCs) in either the Engine Control 

Module (ECM) or Transmission Control 

Module (TCM).

BY SHAUN OÕNEILL | CONTRIBUTING EDITOR

A
s a child, I used to love to read the “Choose Your Own Adventure” books. For those unfa-

miliar with them, they consist of one story — typically of the sci-fi  or fantasy genre — that 

offers multiple endings. As you read the story, it gives you the option to “…go to page 8 to 

stay on the path to the right.” Or “…to fi re the rockets, go to page 14.” If you ended up at a bad end 

of the story, you could start over, or just go back to the last bad decision and try another option.

Scan this QR Code to watch the 

PowerTrain PRO webinar “Learning 

the DCT450/470 Transmission.” Or 

visit MotorAge.com/DCT450

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

SURGE SURFER

2003 VW GOLF

Vehicle Year/Make/Model

2.0L (AVH)

Engine

01M (4 SPEED AUTOMATIC)

Transmission

97,000

Mileage

COMPLAINT

Won’t go into fourth gear and 

has a lack of power at highway 

speeds when in cruise control 

after driving for 15 to 20 minutes. 

The speedometer seems funny at 

times, too.
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Or all of the above. Whatever it is that drives 

your customers, there’s a Gabriel® shock or 

strut that’s perfect for their needs. That’s 

because we lead the way for quality and 
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most complete light vehicle product lines  

in the aftermarket. Plus, your customers  

know they’re getting the comfort, ride,  

handling, performance and value that only  

comes from the true Original. 

gabriel.com

SHOCK AND STRUT OPTIONS

FOR ANY RIDE 

ON ANY ROAD.
Good. Better. Best. Premium. Specialty. 
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After a first glance at the com-

plaints, my mind was aflutter with 

“what could cause that?” type of ques-

tions. The first path I usually go down 

in a situation like this is probably the 

same one we all go down — or should 

— and that is the path of confirming 

the customer complaint. 

The end of that trail yielded some 

interesting results. First, it changed 

my mind of the description of the com-

plaint.  

The customer was right about a 

couple of things. You could set a stop-

watch to the 20-minute mark and this 

thing would act up. The symptom, 

however, would be best described 

as a severe surge at cruising speed, 

though, and not a lack of power. The 

transmission would shift from 4-3-4 

repetitively, with huge surges in 

engine power as well. This happened 

only while in cruise control, interest-

ingly enough. The symptoms took me 

by such surprise that it wasn’t until 

I canceled the cruise control that I 

noticed the erratic speedometer.  

The speedometer continued to 

bounce, and varied anywhere from 5 

to 15 mph at times. It was worse at 

highway speeds going from 70 to 60 

mph, and at slower speeds like 45 mph 

would move only 3 to 5 mph. If you 

drove slower, the bounce in the speed 

The used VW that was just bought and had a surge during cruise control.

This is a screen capture of a VW SSP mentioning G68 as being used for speedom-
eter and cruise control function. This turned out to not be the case on this vehicle.

Includes Pulse Width 

Modulation (PWM) 

capabilities for GM trucks, 

plus expanded Asian and 

European coverage.

Never any added  

sensor programming 

or cloning steps with 

REDI-Sensor™ TPMS!

Now covers an additional 

15 Million vehicles in 

North America!

• Ready out of the box!

•  Pre-programmed and 

designed to follow OE 

vehicle relearn procedures

•  Works with all major 

TPMS scan tools

•  Reduces inventory and 

eliminates service delays

•  OE designed and validated

For more information, e-mail:  

salessupport-us@vdo.com or 

call: 800-564-5066

www.redi-sensor.com

VDO and REDI-Sensor –  
Trademarks of the Continental Corporation

See why VDO REDI-Sensor™ 

saves time and money.  

Watch the video:
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FREE SAMPLES & INFO
CALL 800.926.2451 ext.326

www.movingtargets.com

Moving Targets creates highly personalized, targeted advertising,

using your choice of print, digital and social media.
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was less noticeable, and 

if you engaged cruise 

control, the surge 

was also less. 

Based on these 

facts, it was time 

to come up with a 

plan, or at least a 

path to go down. 

The scan tool con-

firmed the erratic 

vehicle speed readings, 

so I was thinking of head-

ing to the transmission side of 

things next. 

A winding road (or two)
This 4-speed transmission known as 

the 01M has been around for a while. 

It has three speed sensors on it, and the 

terminology of them can be a bit confus-

ing. The first in VW-speak is called G38, 

and in English called “Transmission 

Speed Sensor.” It also can go by a 

more job-appropriate description of 

Input Speed Sensor. I ruled out this as 

a possibility, because it does not have 

an impact on the vehicle 

speed reading. 

The next sensor in 

line is G68, or the 

transmission vehi-

cle speed sensor, 

more appropriately 

named the Output 

Speed Sensor. This 

is where the plot 

thickens — and I veer 

down a path that, not 

to spoil the story, went 

nowhere.

VW service information mentions 

G68 as a main input for vehicle speed 

signal and cruise control operation. 

There were signs that someone else 

went down this road, as the wiring 

harness connector was spliced in with 

one from a different car, judging by the 

wire color changes that took place at 

the splice area.

At the time, this felt like the right 

path to go down. But while scoping 

the signal and driving the car and 

20 minutes later exactly, it started to 

This screen shot is of scoping G68 while under a steady cruise at 70 mph. The 
speedometer was bouncing, but this signal was very even and consistent — not 
the source of our surge, it appears.

This is the scope capture of G22 while driving at a steady 70 mph.  Note the not-
very-even switching of the signals. Some are wider or shorter than the very next 
pulse next to it.

Check out the TST 
and Wayne Colonna 
webinar “Drivability 
Meets Transability” 
at MotorAge.com/

TST0314

© 2014 Tenneco Automotive

Operating Company Inc.
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surge and act up again. The signal 

on G68 however was steady as could 

be — at least, steady enough that it 

couldn’t be the source of the speedom-

eter fluctuations and hence the surge 

under cruise.

I was starting to doubt this path by 

now. Most G68 problems I’ve seen 

in the past throw DTCs pretty easily 

when there are electrical issues, and 

performance problems usually result in 

gear ratio codes. This hindsight and the 

current data caused me to backtrack.  

There is another speed sensor on 

the transmission called G22. This one, 

it turns out, is labeled the speedom-

eter vehicle speed sensor. It still is 

called a Vehicle Speed Sensor (VSS) in 

the wiring diagrams just like G68, but 

G22 was not listed on the transmission 

wiring diagrams. G22 was found only 

in the instrument cluster wiring dia-

grams on ALLDATA.

Upon closer examination, there was 

evidence yet again that someone had 

been down this road. G22 had some 

wires pulled out of its wire loom as if 

someone did some testing in this area 

already. Testing at G22 started to feel 

like the right path after the next test 

drive. The time it took to get the com-

plaint to act up was less now, but that 

most likely was due to the fact the car 

never cooled down completely during 

the rearrangement of the scope leads. 

But during the test drive at the time 

of the surge in cruise — or out of cruise, 

for that matter — the signal on G22 was 

showing some erratic signals. I had 

expected a steady frequency while 

maintaining a steady speed, but was 

getting anything but that. At this point, 

since the transmission already was 

replaced, I was thinking that maybe 

some of the sensors were swapped 

from the original transmission and 

reused on this one. Fortunately, we 

had a good used G22 from various 

cores lying around the shop. But alas, 

the same problem persisted. 

MOTOR AGE GARAGE

Here is the G68’s new harness connector that someone already tried. Note the 
wire color change.

Borescope of G22 reveals the split 
drive gear ring of the speed sensor.

In USA and Canada: (800) 553-7199  
Fax: 215-702-3606 

info@easterncatalytic.com

Catalytic converter requirements are 

changing. Converters regulations 

are getting more complex all the 

time. You need the right products 

and expert advice when it comes to 

CARB and Federal applications. 

You need Eastern Catalytic!

Our CARB coverage includes 

Universal and Direct-ft for 

OBD II and pre-OBD II. Like all 

our converters, our ECO CARB 

Converters are designed to ft right 

and work right, frst time, every time.

With broad CARB coverage, rock-

solid construction, and expert advice 

Eastern is the right choice for you 

and your customer!

Eastern is ready 
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federally regulated 
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ES411778_MA0414_105.pgs  03.26.2014  22:38    ADV  blackyellowmagentacyan



106  APRIL 2014  MotorAge.Com  

TECHNOLOGY  MOTOR AGE GARAGE

Closing in
By now it felt like the whole mystery 

had been read cover to cover, just like it 

was before by someone else. The only 

other thing that could cause an erratic 

switching of the Hall Effect speed sen-

sor G22 other than a sensor issue itself 

would be an issue with the drive gears 

of the sensor. A borescope was sent 

down the G22 hole into the differential 

section to check out the drive gear. As 

the tires were rotated, a big split in the 

G22 drive gear was discovered. 

When the customer was informed 

that his transmission would either have 

to be removed to put a new drive gear 

on the differential or be replaced yet 

again, he was a bit surprised. The car 

lot was a bit disbelieving, too, unfortu-

nately, which makes me wonder how 

they decided to swap the transmission 

in the first place. 

In the end, the car lot wouldn’t or 

couldn’t help its customer out further, 

and the customer opted for yet another 

used transmission. This one had lower 

mileage, at least. Fortunately, he still 

had his original transmission that 

started this whole ordeal and was kind 

enough to drop it off so we could take 

the differential cover off of that one, as 

well as his used one that currently was 

in the car when it was removed for the 

“here-we-go-again” swap.

The results weren’t surprising; they 

both had split speedometer drive gears 

on the differential that would even 

spin when putting a bit of pressure on 

them by hand. When the “new used” 

transmission showed up, the cover was 

pulled off that to inspect and make sure 

a three-peat of the story didn’t happen 

— and that was revealed was a nice 

tight, split-free drive gear.

Once the next transmission was 

installed, the problem was gone. The 

speedometer was nice and steady at 

all speeds, and cruise control worked 

flawlessly as well, because the PCM 

no longer was chasing an erratic speed 

reading. In the end, the car was fixed 

and a satisfactory conclusion to this 

story was reached.  

Of course, with hindsight being 

20/20, it was obvious what could have 

been done to reach the same results 

sooner, but when faced with cer-

tain paths in the heat of the moment, 

sometimes we head down the wrong 

path(s). Sometimes when there is evi-

dence someone else has walked the 

same trail, it’s easy to convince our-

selves to do the same thing as well. 

In the end, though, if the answer or the 

path you’re on isn’t right, go back and 

start again on a new path until the right 

answer is found. And even if the path 

you’re on was well traveled, you still just 

might reach a different conclusion then 

others who went the same way. 

SHAUN

OÕNEILL

CONTRIBUTOR

Shaun O’Neill is a third-generation transmission rebuilder 
for his family business O’Neill’s Transmission Service in 
Grand Rapids, Mich. He is a CMAT with L1 and L2  and 
has helped co-write a transmission diagnostic training 
class for Standard Motors Corp.

  Contact him at ONeillsTransmission.com

These images are of the transmission after it was removed. The differential side 
cover was removed for reference of the speed sensor to drive gear relationship. 
Also, the crack can be seen with the sensor removed.
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	 performing	engine	setup 
 procedures

5X
the air  
volume

90º MULTI-PORT AIR GUN

AIR COMB
®
 #8050-8053

•	 Thoroughly	cleans	air	filters,	 
	 condensors	and	radiators	from	 
 the inside out

•	 Focused	high	pressure	 
 output

•	 Available	in	four	sizes:	 
	 12",		24",	26"	and	36"

FUEL FILTRATION AND TRANSFER

FLEET TANK SWEEPER #9049M

•	 Lightweight	and	portable

•	 For	tank	applications	including	 
	 trucks,	tractors	&	55	gallon	drums

BEFORE AFTER

IPA®	is	a	manufacturer	of	Űrst	time	specialty	tools	and	eTuipment	with	24	hour	repair�replace	policy.	All	the	products	are	available	through	local	 
distribution.	To	learn	more,	visit	www.ipatools.com	or	call	845-679-4500.	©2014	Innovative	Products	of	America®	Incorporated.		All	rights	reserved.	

®
®

Manufacturer of Innovative Tools & Equipment
www.ipatools.com	

845 679-4500
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operations  Financial Figures

“The visual projection of your internal 

thoughts and feelings being demon-

strated through your behavior.”

Competent staff
The independent sector of the auto-

motive aftermarket industry is truly 

in the knowledge business today. 

Competency is critical in a success-

ful shop. Do you evaluate your staff’s 

knowledge inventory on a regular 

basis? Are all members on your staff 

properly trained to do what you have 

asked them to do, or are they “kind of” 

trained? Skimping on proper training 

leads to shop failure today.

Training is a measurable invest-

ment, not an expense. Training is also 

a management responsibility — that is, 

management must search out the right 

training courses for all staff members to 

attend, even if it means shutting down 

the business for a few days. When the 

right training has been achieved, then 

all people on the staff, namely, all tech-

nicians, service advisors, bookkeepers 

and management, all are on the same 

page at the same time.

Does your staff truly understand why 

they come to work Monday morning? 

Competent staff understands the culture 

of the business and how the numbers of 

the business work in order to produce 

business net income so all members on 

staff can enjoy top marketplace wages. 

Too many shop owners complain they 

cannot find and retain good staff. Well, 

there is only one answer to that ques-

tion, and it is with another question: 

Why does your shop not attract the best 

staff in your marketplace?

Right business 
measurement
Too many shop owners have not been 

taught how to measure their business. 

They just watch their sales and their 

bank account balance. Just focussing 

on activity does not produce the right 

net income. It is a fact that the average 

shop in the aftermarket is missing out 

on between $60,000 and $90,000 net 

income per year on the current busi-

ness coming through the door. This 

is an incredible amount of money that 

could change one’s life, and shop’s 

future, when discovered where it is 

— as it would be the same additional 

amount of money per year for the bal-

ance of your shop career when execut-

ed properly.  

Why does our sector of our industry 

not want to learn this? There are a few 

common reasons tossed about:

• I don’t believe it. 

• I don’t have time (for anything that 

worthwhile, but lots of time for hunt-

ing, fishing and racing). 

• It costs too much. 

• I know everything I need to know.

• That is why I have an accountant. 

• I’m doing OK, for now. 

• When I get the best price, I know 

I’m doing it right.

Did you ever notice something about 

the independent sector of our industry? 

The weak players focus on price to save 

money, while the strong players focus 

on value to make money. Which one are 

you? Do you measure your business on 

cost or on profit? 

More than 95 percent of the shops 

in the aftermarket have an accountant 

that does not understand the indepen-

dent sector of the industry, as they pro-

duce shop financial statements putting 

technician’s wages in as a cost of labor 

revenue. This is called cost accounting, 

and for our sector of the industry, it is 

the wrong way to measure an inde-

pendent shop’s business. We require a 

management accounting format, as our 

firm has taught our clients, “If you can’t 

measure it, you can’t manage it.”

Service level execution, 
squared
This is the critical portion of the formula 

for the customer/client to experience. 

When you examine the real competi-

tion, they have concentrated on cus-

tomer/client retention, facility appear-

ance and the overall customer/client 

experience when having their vehicle 

serviced. To execute at a professional 

service level today, every staff member 

must be on board and understand the 

consequences of their actions with the 

customer/client. 

This means the technical and front 

counter staff must clearly understand 

their positions within the shop. This 

is called accountability. When they do 

not understand, then shop stress moves 

up, attitudes are negative, comebacks 

occur too often, staff turnover is com-

mon, consumer complaints are too fre-

quent, the facility is not looked after 

and everyone, including management, 

sees everyone as customers and no one 

as clients. When a shop builds a clien-

tele, then the shop understands its full 

responsibilities to each and every client. 

This is a culture within the shop. In 

the best shops today, true client service 

levels are achieved because manage-

ment took the time, made the invest-

ment to learn, then executed the blue-

print for shop success. Their service 

level is second (squared) to none. The 

shop enjoys a loyal clientele; staff and 

management are rewarded with way-

above-average wages; and the shop 

enjoys a fabulous net income every year. 

This is a business process that must be 

learned by everyone involved within the 

independent sector of our industry.

As I hope you can appreciate, the 

formula is detailed, and I have only 

touched the tip of it in this article. If 

you think you only need to try to work 

with one or two items within the for-

mula, you definitely will miss the detail 

required in business management that 

makes an independent shop financially 

successful and prosper today. Consider 

that it is time for management, and the 

right hand person within the shop, to 

make the time, write the check and 

enroll in the course that prepares and 

supplies you with the tools to properly 

manage all facets of your business. 

The last thing our industry needs 

today is another how-to sales or info-

mercial seminar. We truly need prop-

er business acumen/education, and 

when management clearly makes this 

acknowledgement that this is what 

is required within our shop, then a 

giant step forward has been made for 

everyone working within the walls of 

the facility. 

BoB 
Greenwood
Contributor

bob Greenwood, AAM, is president and CEo of Automo-
tive Aftermarket E-Learning Centre Ltd. (AAEC), a 
company focused on providing business management 
resources and development for the independent sector 
of the automotive aftermarket industry utilizing the 
internet environment. bob has more than 36 years of 
business management experience within the indepen-
dent aftermarket industry, consulting independent 
retail shops on all facets of their business operations. 
bob is one of 150 worldwide AMi approved instructors.

  e-mail Bob at greenwood@aaec.ca

continued from page 25
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KEEP YOUR GENERAL MOTORS 

CUSTOMER COOL – IN THE 

WORKSHOP WITH ACDELCO
Pete: We’re going to focus on AC today. Let me introduce 

Gwen Bowman, ACDelco Product Specialist HVAC Systems, 

and Jason Sharer, ACDelco Regional Supervisor. Jason has 

spent most of his career with ACDelco as a trainer. So we have 

both the tech and the product side of ACDelco here today. Of 

course, ACDelco is an OEM supplier for GM, as you all know, 

but they also have products available in the aftermarket. When 

it comes to AC and AC compressors, you want to make sure 

you do the job right. You want a product that’s going to meet 

or exceed what the OEM equipped that vehicle with.

Gwen: You’re absolutely right. ACDelco offers outstanding 

GM OE form, fit and function. We have first-to-market cover-

age for all our products. We are a GM-only line. Our parts 

meet GM OE specification in terms of form, fit and function. 

We don’t offer any universal parts for any repairs. We like 

to consider ACDelco your one-stop-shopping location for 

your HVAC maintenance and repair needs. If a customer 

would like to purchase our parts, they are welcome to check 

with your local retail outlets, warehouse distributors and, of 

course, you can go to ACDelco.com

Pete: Jason, you’re on the technical side of things. What are 

common mistakes you are seeing when it comes to AC service?

Jason: During the diagnosis — for a leak for example — a 

lot of the guys like to install dye so they can find the leak 

more effectively. Dye is 90% oil. If you’re checking a leak that 

someone before you has tried to diagnose or find as well, 

there could be several injections of dye into that system. 

That causes a capacity problem, where the compressor is 

going to work at a higher temperature, where the tempera-

ture pressure relationships will increase, and it eventually 

can cause failure of that compressor. Or after the compres-

sor was replaced for catastrophic failure, maybe the system 

wasn’t flushed properly to remove debris. This causes the 

new compressor then to have a failure.

Pete: Recently at the MACS convention, they showed us 

a report of service needs. Replacing compressors is really 

starting to fade from the landscape. It seems compressors 

are living so much longer then they have in the past, so I’m 

certain there are things we can do to make sure they con-

tinue to live a long life. And if they do suffer a catastrophic 

failure, there’s got to be a reason for it. So you need to find 

out why the compressor failed in the first place, and fix that.

Jason: Exactly — the root cause. With the enhanced systems 

today, with the lower capacities, there’s been a lot of change 

over to variable displacement systems that are computer con-

trolled, and also with 

more expansion valves 

vs. maybe the old ori-

fice tube type systems. 

An expansion valve 

can very easily cause a 

compressor failure. So 

if you just replace the 

part that failed, and not 

diagnose the system to 

find the root cause, then the new compressor’s life span is 

going to be severely shortened as well.

Pete: GM is the first domestic manufacturer to include HFO-

1234yf as a production system. That’s technology that you 

need to know about and be trained in. You can’t treat these 

systems like you did 10 years ago, 15 years ago. Jason, tell 

us about the training opportunities that ACDelco offers to 

help technicians get the job done right the first time. 

Jason: We have training opportunities in several different 

media. We have video on demand, available online. ACDelco 

has a YouTube channel. In our ACDelcoTechConnect web-

site, we have access to parts videos with training about 

installation and servicing. We also have an ACDelco pro-

gram for the independent service centers called Professional 

Service Center. When someone is part of that program, they 

have all the different types of training that we have avail-

able to them: video on demand, TechConnect Training pro-

grams that are web-based, and our live training. We have 

live seminars in a lot of areas around the country. We also 

have instructor-led training — regular eight-hour, hands-on 

type training that’s available to technicians.

Pete: The training opportunities ACDelco offers are not lim-

ited to just professional technicians. If you’re an educator 

at a NATEF-certified school, the folks at ACDelco want to 

make sure you and your students also get the training you 

need. Tell us a little about that, Jason.

Jason: At the training tab at ACDelcoTechConnect.com, 

there is a link for a NATEF educator. There are online cours-

es available to educators and students free of charge if they 

are a NATEF-certified facility.

Pete: Thanks for taking the time to hang out with me today! 

For full information on ACDelco offerings, visit www.

acdelco.com. For training products and offerings, log on to 

www.acdelcotechconnect.com.

ADVERTISEMENT
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T
echSmart® by SMP® is an exciting new brand of 

enhanced engine control products developed for the 

professional service technician. TechSmart® was 

designed to help the technician with new technology, 

new categories, and problem-solving improvements 

to the original with a proven quality they can trust.

Taking advantage of SMP’s rich experience, TechSmart® 

encompasses SMP® innovation, engineering expertise, 

superior product quality, meticulous testing, unmatched 

customer service, competitive pricing and brand integrity. 

The qualities that have made SMP® the engine manage-

ment industry leader for more than 90 years are at the heart 

of every TechSmart® part. 

TechSmart® recently introduced part number R81001, 

a Fuel Pressure Regulator Upgrade Kit also known as the 

“Blue Spring” Kit for Ford 6.0L diesel trucks. Over time, the 

spring in the fuel filter housing weakens, causing the fuel 

injectors to out-flow the stock fuel pump. Symptoms of a 

weak spring include hard starting, stalling, poor fuel mileage 

and poor acceleration. The TechSmart® R81001 kit replaces 

the worn out spring with an upgraded unit and new housing. 

Most see an increase of 10-15 PSI of fuel pressure. The added 

fuel pressure will help keep the injectors from out-flowing 

the stock fuel pump, meaning no air in the injectors and an 

extended service life.

Another new TechSmart® solution for 2012-97 BMW vehi-

cles are the DISA Valve Repair Kits, part numbers F66001, 

F66002 and F66003. The Differenzierte Sauganlage (DISA) 

Valve within BMW’s variable intake manifold system is used 

to raise the low and mid-range torque and the top end power 

output on their most popular engines. The DISA valve opens 

or closes intake ports depending on throttle input. Over time 

the valves can stick and the doors can break, causing rough 

idling and reduced power. TechSmart® has developed an 

affordable repair solution that allows the technician to only 

repair the part of the assembly that failed. This money-

saving kit solution from TechSmart® includes a new flap, a 

new flap driver, an o-ring, an extractor screw for removing 

the old door and a new barbed hinge pin for an OE-quality 

fit and finish. 

The TechSmart® line currently includes new (not reman) 

electronic throttle bodies, HVAC blend door motors and 

actuators, park assist sensors, keyless entry transmitters, 

headlight adjustment motors and level sensors, battery cur-

rent sensors, variable valve timing components, HID xenon 

headlight ballasts, advanced TPMS service tools, numerous 

repair kits and more. 

TechSmart® products will continue to complement SMP’s 

basic core business. In other words, TechSmart® will con-

tinue to be the expert in these categories. That’s why every 

time a professional service technician installs a TechSmart® 

part... it means “problem solved”!

SMART SOLUTIONS FOR 

TODAY’S TECHNICIANS IN 2014

ADVERTISEMENT

TECH

TIPS

The DISA Valve Repair Kit.

The Fuel Pressure Regulator Upgrade Kit.
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TOOLBOX
TOOLS, PARTS AND 

RESOURCES FOR EVERY 

SHOP EVERY DAY

& TECHNOLOGIES TO HELP YOU WORK SMARTER 

AND KEEP YOUR SHOP PROFITABLEthe latest products

PERFORMANCE EXHAUSTS

Corsa Performance Exhausts makes available its dual exit, cat-back exhaust system for the 

2012-2013 Cadillac Escalade. The sleek, dual, under-the-bumper Series is available for standard 

Escalades, Escalade EXTs and Escalade ESVs with 6.2L V8 engines. This system is fashioned out 

of premium 3-inch diameter stainless steel and terminates in a dual rear exit consisting of twin, 

Pro-Series 4.5-inch tips. For standard Escalades, the Pro-Series tips are available in either a pol-

ished (part #14886) or black finish (part #14886BLK). For the Escalade EXT and ESV, the tips also 

come in either a polished (part #14887) or black finish (part #14887BLK). CORSA exhaust tips are 

manufactured from high-quality 304L polished stainless steel, feature double-wall construction 

and are laser etched with the Corsa logo.

For more information, visit 

www.corsaperformance.com

Corsa Performance

SWAY BAR END LINKS

MAXXLink Heavy Duty Sway Bar End Links were designed as a durable, cost-efficient and long-lasting 

solution for the Dodge OEM end links, which are known to have a short service life, the company says. 

MAXXLinks are also available in extended lengths for vehicles that have leveled or lifted up to 6 inches. The 

MAXXLink end link system replaces the vulnerable OEM ball-in-socket style link with a simple and robust 

design. No more changing Dodge’s sway bar links every 50,000 miles. Made in the USA from a combination 

of high grade steel and corrosion-resistant components. Available for 1994 to 2014 Dodge Rams, MAXXLinks 

can be used as quality replacement parts or as a preventative maintenance measure.

For more information, visit 

www.suspensionmaxx.com

SuspensionMAXX, Inc.

TIRE CHANGER

The new R980ATF is a variable-speed tire changer that performs on a wide variety of wheels, includ-

ing virtually all ORM and performance tire categories, for wheels up to 25 inches in diameter. It’s 

equipped with a variable-speed motor and gearbox that work systematically at multi-speeds, allowing 

operators to match turntable rotational speed with varied tire and wheel combinations. Ergonomic 

controls minimize excessive reaching or bending, resulting in more jobs per day, the company says.

For more information, visit 

www.rangerproducts.com

BendPak-Ranger

INTERCOOLER LINE

CSF is proud to introduce the newest addition to its product offering: intercoolers. 

This brand-new line of OE-style tube-and-fin and heavy-duty plate-and-bar type 

premium quality intercoolers are now in stock and readily available for order. New 

models range from the popular Ford and Chevy/GMC trucks, to the Turbo Diesel 

Volkswagen Passat and popular Turbocharged Chevrolet Sonic, with many more 

coming soon, the company says.

For more information, visit 

www.csfradiators.com

CSF
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Parts guide

This 16-page guide highlights CARDONE’s 

exclusive new products and hard-to-find 

parts. Users will also find links to several new 

short tech tip videos and much more, the 

company says.

For more information, visit 

www.cardone.com

CARDONE Industries

gear sets

ATI introduces 

1.64 and 1.66 

ratio, straight-cut, 

Vasco gear sets 

for Powerglide 

Transmissions. 

These new gear 

sets accept OEM Powerglide 19-spline input shafts and have an 

OEM-sized Powerglide output shaft. No case machining needed, 

accepts up to five OEM-sized reverse clutches, and no other 

special parts needed for installation. A lightweight billet aluminum 

carrier is an available option and saves over 2 lbs., the company 

says. Each gear set comes complete with Flange and Reverse 

Ring Gear, and are available in both standard 28-inch lengths and 

as an 18-inch shorty. ATI warranties these gear sets for 2 years 

against failure.

For more information, visit 

www.atiracing.com

ATI Performance Products

Brake Pads

New Bosch Blue Disc Brake Pads are targeted to general repair 

shops that service a variety of makes and models. Features 

include comprehensive coverage of domestic, Asian and 

European vehicles; advanced platform-specific friction formulas 

(NAO-Ceramic and Semi-Metallic); OE-style multi-layer shims for 

enhanced noise-dampening and quiet operation; and rust-pre-

vention coating for improved durability. Their slots and chamfers 

match the OE design, and its synthetic grease helps reduce resis-

tance on all contact points.

For more information, visit 

www.boschautoparts.com

Bosch

Video 

scoPe

The Video Scope 

with Hyperion 

Probe is a full-fea-

tured Video Scope 

packaged with 

ANSED’s Hyperion 

Technology 

5.5mm x 1m 

Probe. Hyperion 

Technology offers 

three modes to 

enhance view-

ing capabil-

ity: Light Boost 

improves image 

clarity; Mirroring 

and Image Rotation allows the image to be viewed in proper 

orientation; and Particle Free and Anti-Reflection reduces image 

glare and impurities improving image quality. The tool features 

a 3.5-inch screen, and is shock-resistant for the tough automo-

tive environment. Screen images can be viewed and recorded 

in Inspection, Snapshot and Video modes. Date and time is dis-

played and transferred to picture and video recordings. A 3x and 

5x digital zoom allow for close-up inspections. Probes are IP67-

rated, dust- and fluid-resistant for a wide range of applications, 

and include a 110-degree screw-on mirror and a 4GB SD Card.

For more information, visit 

www.anseddiagnostics.com

ANSED Diagnostic Solutions

sealant and anti-ViBration comPound

STS/Tectorius debuts 

VIBRA-STOP thread 

locker, sealant and anti-

vibration compound as 

an aerosol spray. VIBRA-

STOP overcomes tradi-

tional roadblocks that 

prevent thread-lockers 

from being packaged in 

spray applicators. The 

original brush grade and 

high-temperature ver-

sion remain available for 

purchase. VIBRA-STOP 

product differs from 

other thread-locking 

compounds in a variety 

of ways, the company 

says. Coated pieces can be removed and reused multiple times. 

Installation can occur immediately or indefinitely after application 

of VIBRA-STOP. The formula is effective on metallic and non-

metallic surfaces, and works on both threaded and non-threaded 

fasteners.

For more information, visit 

www.tectorius.com

Tectorius | Solid Technical Solutions | Maelstrom

& technologies to help you work smarter & keep your shop profitablethe latest products
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& technologies to help you work smarter & keep your shop profitablethe latest products
grease gun

The new 20V MAX grease 

gun (DCGG571) delivers 

10,000 maximum PSI 

and a flow rate of up to 

5.0 ounces per minute 

(the maximum initial bat-

tery voltage, measured 

without a workload, is 

20 volts; nominal volt-

age is 18). High pres-

sure is especially helpful 

for unclogging seized 

grease fittings and properly tensioning the adjusters on tracked 

equipment, the company says. The grease gun’s fast flow rate 

allows operators to quickly complete their daily maintenance 

activities. With the use of a DeWalt XR 4.0 Ah lithium ion battery 

pack (DCB204), the 20V MAX grease gun can dispense up to 16 

14-ounce cartridges on a single charge. The variable-speed trig-

ger allows the user to control the amount of grease that is dis-

pensed, which can speed up application time or conserve grease 

during applications. The unit’s pump filter screen helps to keep 

dirt from passing through the pump mechanism, and the built-in 

bleeder valve allows the user to bleed excess air that can often 

become trapped in pump valves, affecting the pressure and speed 

of application. The grease hose measures 42 inches long for easy 

grease applications in hard-to-reach fittings, and the bright LED 

light helps to illuminate fittings that are difficult to locate.

For more information, visit 

www.dewalt.com

DeWalt Industrial Tool Co.

thread rePair

Engineered to repair dam-

aged or stripped threads 

during auto repair, the new 

Fix-A-Thred® Kit features 

inserts, tap, instructions 

and an exclusive three-way 

installation tool. This tool 

rethreads the hole, installs 

the insert, and breaks the 

tang. Fix-A-Thred Repair 

Kits are available in a wide 

range of sizes for both 

Unified Inch Coarse (UNC) 

and Unified Inch Fine (UNF). 

Kits are available in 33 of 

the most popular sizes, 

from #8 through 1 1/2-inch 

UNF. Metric repair kits are 

available for coarse and fine 

threads from M.3-.5 to M.20-

2.5. Individual refill inserts 

are also available.

For more information, 

visit 

www.afs-fix.com

Alcoa Fastening Systems

chain accessories

Porter-Ferguson offers a complete line of rugged accessories for 

use with 3/8-inch chain that can make set-ups and changes faster 

in any pulling system. With the CA0156 Quick Hitch, a tech can 

quickly and easily attach two chains without having to add a grab 

hook. There are three catches. The CA0157 Quick Catch speeds 

up the grab process by eliminating the need for a hook as does 

the CA0166 Single Chain catch, which also eliminates the problem 

of twisting that often occurs when using a grab hook. The CA0167 

Double Chain Catch lets a tech quickly and easily shorten a chain, 

or hook two chains together.

For more information, visit 

www.lowellcorp.com

Porter-Ferguson

moBile wheel 

lift

The new MW-200 Mobile 

Wheel Lift was designed 

to take the worry out of the 

wheel removal and installa-

tion process. The MW-200 

features three large rollers 

for holding and rotating 

wheels and tires weighing 

up to 200 lbs. The rollers 

allow the technician to align 

the wheel and hub without 

straining to hold a heavy 

load. The lift has a 6-second 

rise time to keep the repair 

process moving at a quick 

pace. To use the MW-200, 

the operator simply con-

nects the included air hose to a compressor capable of providing 

100 psi. Its single-lever control allows for quick operation and 

an additional air tool hookup on the column reduces the number 

of hoses running through the shop. A tray for parts and tools is 

mounted on the column to keep everything organized.

For more information, visit 

www.rotarylift.com

Rotary Lift
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& technologies to help you work smarter & keep your shop profitablethe latest products
caBinet  

disPlay and 

mini lamPs

Federal-Mogul’s 

Wagner Lighting brand 

offers a new cabinet 

display and product 

assortment for vehicle 

service businesses. 

Wagner offers a com-

prehensive line of origi-

nal equipment-quality 

standard and “Long 

Life” mini lamps that 

cover virtually every 

popular late-model 

domestic or foreign nameplate vehicle, as well as commercial 

vehicle, marine, ATV, snowmobile, motorcycle and aircraft appli-

cations. The new Wagner mini-lamp cabinet merchandiser (No. 

TLF34) features colorful, consumer-oriented graphics, a strong 

metal door with magnet clasp for secure storage, and nine shelves 

— along with magnetic labels to help shops effectively organize 

and display their lamp inventories. The powder-coated, 24-gage 

cabinet can be easily mounted to a wall or placed on any flat 

surface in or near the repair bay. The Wagner TLF34 assortment/

cabinet includes nearly 150 miniature and driving lamps covering 

many of today’s most popular vehicle models.

For more information, visit 

www.federalmogul.com

Federal-Mogul

software 

uPgrade

The new Software 

Upgrade 13.4 from Snap-

on Diagnostics is packed 

with high-performance 

diagnostics. With the 

most current diagnostic 

capabilities for more than 

64 million vehicles on 

the road today, the com-

pany says, this powerful 

upgrade expands repair 

shops’ service reach by 

delivering the latest fea-

tures and new coverage 

for all major makes back 

to model year 1998. Its optional European coverage introduces 

all-new FIAT® 500 coverage for engine, transmission, ABS, airbag, 

body control, instrument, electric power steering and more. Plus, 

technicians can service more cars with the new 2013 domestic 

and Asian coverage for GM, Infiniti, Lexus, Mazda, Nissan, Scion, 

Subaru, Suzuki and Toyota. This new software upgrade is avail-

able to all VERUS, VERDICT, MODIS, SOLUS, ETHOS Families 

and Vantage PRO owners.

For more information, visit 

www1.snapon.com/diagnostics/us/Software

Snap-on Tools Co.

driVetrain kits

SKF has added 18 new part numbers to its line of differential kits. 

The new part numbers, available in either a standard kit (prefix 

SDK) or master kit (suffix MK), include a range of rear differen-

tial kits for Chevy/GMC, Cadillac, Dodge and Ford applications. 

Standard differential kits from SKF contain all the components 

needed for a complete repair, including: pinion bearings, dif-

ferential bearings, pinion seal, pinion nut, crush sleeve (where 

applicable), gear marking compound and brush, thread locker 

and silicone sealant. Master differential kits contain all of the ele-

ments that come with the standard kits as well as pinion shims 

(where applicable), pinion adjusting shims, differential shims and 

ring gear bolts.

For more information, visit 

www.skf.com

SKF

oPen-to-lock 

differential

Auburn’s new electronic open-to-lock 

differentials offer case strength and 

exclusive gear geometry. Dependable 

electronic operation allows the driver to 

conveniently transition from an open to 

a locked differential mode as the need 

arises, all without leaving the driver’s 

seat, the company says. They were designed to instill confidence 

by eliminating the gear and pneumatic system failures that have 

been known to occur among those asking more of their Dana 60 

axles and aftermarket selectable lockers. Auburn created its new 

differential in response to marketplace demand for a more reliable 

solution and to consumer dissatisfaction with the status quo.

For more information, visit 

www.auburngear.com

Auburn Gear
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 MARKETPLACE

CYLINDER HEADS

PARTS & ACCESSORIES

ADVERTISE TODAY!

PARTS & ACCESSORIESPARTS & ACCESSORIES

POSITIONS AVAILABLE

MARKETPLACE OFFER YOU AN EXCELLENT   

RETURN ON INVESTMENT!

Call Keith Havemann at 

Ph: 310-857-7634  

Fax 310-943-1465 or

  E-mail: khavemann@advanstar.com

FOR MARKETPLACE OR CAREER 

OPPORTUNITY AD RATES/PLACEMENT: 

Let Marketplace Advertising

Work For You!
Generate sales leads, maintain market presence, 

conduct market testing, promote existing lines, 

introduce new products and services,  

or recruit the best.

800.443.7730 • Pittsburgh, PA

New and Remanufactured

Cylinder Heads
Over 200 Part Numbers

Available

Cast Iron
or 

Aluminum

CALL 800-443-7730 TODAY!

Crack RepairExperts!

Check Out a Sample of Our Pricing!

FACTORY 

DIRECT PRICING

WHOLESALE PRICED HEAD GASKET SETS

HYUNDAI

2.0/2.4 DOHC ...............$445.00

KIA

1.6/1.8/2.0 DOHC .........$445.00

TOYOTA

2.2 CAMRY ...................$340.00

VW 

1.8 TURBO DOHC ..........$685.00

BMW

2.8 3281/5281 .............$865.00

CHRYSLER

2.4 DOHC......................$315.00

3.9 V-6 MAGNUM ..........$170.00

5.2/5.9 V-8 MAGNUM ....$195.00

FORD

2.0 SOHC ......................$290.00

3.0 V-6 OHV ..................$175.00

4.0 V-6 OHV ..................$195.00

4.6/5.4 SOHC ................$315.00

GM

2.2 ECOTEC DOHC ........$445.00

3.4 V-6 OHV ..................$157.00

4.3 V-6 OHV VORTEC .....$170.00

4.8/5.3 V-8 OHV ............$220.00

5.7 V-8 OHV VORTEC .....$220.00

JEEP

3.7 V-6 SOHC ................$340.00

4.0 STRAIGHT 6 LATE ...$315.00

4.7 V-8 SOHC ................$315.00

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

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?
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MARKETPLACE 

PRODUCTS

PRODUCTS & SERVICES

Stop Paying Part Store Prices
Sherco Auto & Marine Supply

800-548-6229

Call for Catalog or Order @ http://www.autosupply.ws

Cable Ties Made in USA  - Priced per 100 pack 

8” $2.95 * 11” $4.75  * 14” HD $9.26 
USA Primary Wire 100 ft   14 ga  $18.95,  16ga $13.95 

100 Butt Connectors, 16-14ga $4.25 * Red 22-18ga $3.50 

U.S.A  Heat Shrink Butts $29.95 /100  Blue or Red

Lowest Pricing on Wiring Supplies, Bulbs, Fuses, Etc

For more information,  

call Wright’s Media  

at 877.652.5295 or  

visit our website at  

www.wrightsmedia.com

Logo Licensing    |    Reprints    |    Eprints    |    Plaques

Leverage branded content from Motor Age to create 

a more powerful and sophisticated statement 

about your product, service, or company in your 

next marketing campaign. Contact Wright’s Media 

to fnd out more about how we can customize your 

acknowledgements and recognitions to enhance 

your marketing strategies.

Content Licensing  

for Every  

Marketing Strategy

• Outdoor

•  Direct Mail

•  Print Advertising

•  Tradeshow/POP Displays

• Social Media

• Radio & Television

Marketing solutions ft for:
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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

VOICE 

OF THE 

INDUSTRY
The Automotive 
Aftermarket 
Industry 
Association 
(AAIA) is now the 
Auto Care Association. As the voice of our entire industry 
and the champion for driver choice, we’re bringing a stronger 
focus to clearly communicate the value we deliver to drivers, 
businesses and the economy. We’ve always been driven by a 
spirit of independence. Now it’s time for everyone else to know it. 
Visit www.autocare.org to learn more. 

Auto Care Association

TOUGHONE A/C 

COMPRESSORS
ToughOne A/C compressors are 
performance-tested, premium 
products that meet or exceed OE 
specifications. Stringent testing 
ensures superior quality. Low 
defect rates — about half that of 
competing brands — mean less 
comebacks. ToughOne parts 
are available exclusively from 
Advance Auto Parts Professional. For more information on quality 
ToughOne products, visit AdvanceCommercial.com or call your 
local Advance delivery location.

Advance Auto Parts Professional

TOOLS & DIAGNOSTIC 

EQUIPMENT
WORLDPAC offers a complete 
line of professional tools and 
equipment, including quality 
brands such as Assenmacher 
Specialty Tools, Autologic, 
BelAire Compressors, 
BendPak-Ranger, Bosch, 
Chicago Pneumatic, Coats 
Tire Changers, Genisys, Lincoln Lube, MAHLE/RTI, MotorVac, 
OTC, PolarCool, Port-A-Cool, ROBINAIR, Rotary Lifts, Solar, SPX, 
Streamlight and many more. Call 800-888-9982, ext. 7040, or visit 
www.worldpac.com/te.

WORLDPAC

MADE WITH 

PRECISION
GMB Wheel Hub Bearings 
utilize precision race grind-
ing for smooth and durable 
operation, high heat-resistant 
performance grease for supe-
rior lubrication, and 100% 
factory-tested wheel speed 
sensors (where applicable). 
The combination of these 
features, plus GMB’s more than 75 years of manufacturing experi-
ence, results in a quality product that you and your customers can 
depend on. Call 800-421-5019 to learn more.

GMB North America

THE ULTIMATE 

IMPORT WIRE
Genuine Intermotor® Import 
Ignition Wire Sets are 
unrivaled for quality, cover-
age and original match. No 
one provides more extras 
like factory-installed separa-
tor clips, anchors, protective 
loom and trays to keep wires 
sorted properly and safely. 
Intermotor Ignition Wire Sets 
install with ease for excep-
tional power, performance and extra-long service life.

Intermotor

THE ULTIMATE 

MOTORSPORTS 

JACK SYSTEM
Ranger Products, a division of 
BendPak, recently unveiled its 
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 anywhere and can be eas-
ily stowed in the trunk or back seat of most cars when not in use. 
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 2 feet off the ground 
— ready for tire changes, chassis tuning or other maintenance.

BendPak

MORE SPEED, 

MORE REVENUE
Identifix’s online tool, 
Direct-Hit, delivers 
industry-exclusive 
shortcut tests and con-
firmed fixes that dra-
matically reduce diag-
nostic time compared 
to factory flowcharts. 
Genuine OEM service and repair information helps you finish the 
job with speed, accuracy and confidence. For additional revenue, 
run Factory Scheduled Maintenance plans and sell manufacturer-
recommended service.

Identifix

THE PLATINUM 

NAPA FILTER
NAPA’s Platinum filter offers 
technology for the latest 
advancements in synthetic oil 
and performance oil filters. 
Featuring a host of oil filter 
innovations, including wire-
reinforced, fully synthetic 
media, ultra-durable hydroge-
nated nitrile compound anti-
drain back valve (where appli-
cable), this oil filter provides the ultimate protection in the NAPA 
family of oil filters. Visit www.napafilters.com for more information.

NAPA
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INFO FAX NUMBER: (416) 620-9790 
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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

 ☐ AC DELCO ............................................................................... 46, 47, 109

 ☐ ADVANCE AUTO PARTS PROFESSIONAL ............................ 30, 59, 82, 83

 ☐ AIRTEX PRODUCTS ............................................................................... 55

 ☐ ALLDATA LLC ........................................................................................ 49

 ☐ AUTO CARE ASSOCIATION .................................................................... 77

 ☐ AUTOMOTIVE DISTRIBUTION NETWORK ............................................... 27

 ☐ AUTOMOTIVE MGMT INSTITUTE ........................................................... 96

 ☐ AUTOMOTIVE TEST SOLUTIONS INC. .................................................... 53

 ☐ AUTOMOTIVE TRAINING INSTITUTE ...................................................... 23

 ☐ AUTOZONE INC. .............................................................................. 34-35

 ☐ BENDPAK INC. ....................................................................41, 42, 79, 80 

 ☐ BIG ASS FANS ....................................................................................... 29

 ☐ BOSCH AUTOMOTIVE SERVICE SOLUTIONS .......................................... 71

 ☐ CARQUEST CORP. ................................................................................... 3

 ☐ DELPHI PRODUCT & SVC SOLUTIONS ................................................... 11

 ☐ EASTERN MANUFACTURING ............................................................... 105

 ☐ FEDERAL MOGUL CORP. - FEL-PRO ................................................94, 95

 ☐ FEDERAL MOGUL CORP. - MOOG ...................................................56, 57

 ☐ FEDERAL MOGUL CORP. - ANCO ....................................................88, 89

 ☐ FEDERAL MOGUL CORP. - WAGNER ...............................................64, 65

 ☐ FEDERAL MOGUL CORP. - CHAMPION  ................................................. 10

 ☐ FEDERAL PROCESS CORP. .................................................................... 73

 ☐ FORD MOTOR MEDIA ......................................................................45, 75

 ☐ GABRIEL RIDE CONTROL INC. ............................................................. 101

 ☐ HOMAK MANUFACTURING .................................................................... 69

 ☐ HUNTER ENGINEERING ......................................................................... 43
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 ☐ INNOVATIVE PRODUCTS OF AMERICA ................................................ 107

 ☐ INTERMOTOR/SMP ............................................................................... 37
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 ☐ KIA MOTORS AMERICA ................................................................... 67, 97

 ☐ KYB AMERICAS CORP. .......................................................................... 91

 ☐ LAUNCH TECH USA INC. ....................................................................... 63
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 ☐ MERCEDES BENZ USA ............................................................................ 5
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 ☐ MOVING TARGETS .............................................................................. 103
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 ☐ NUCAP INDUSTRIES ........................................................................92, 93

 ☐ O’REILLY AUTO PARTS .......................................................................... 21

 ☐ PHILIPS AUTOMOTIVE LIGHTING ........................................................... 81
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 ☐ SCHAEFFLER GROUP USA INC. ............................................................. 74
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 ☐ TENNECO AUTOMOTIVE BLDG - MONROE SHOCKS & STRUTS.....39, 104
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 ☐ TENNECO AUTOMOTIVE BLDG - WALKER EMISSION CONTROL ........... 85
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 ☐ TRANSTAR INDUSTRIES INC. ................................................................ 33

 ☐ TRICO PRODUCTS ................................................................................. 31
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THE HEART OF THE MATTER
THE A/C COMPRESSOR IS THE HEART OF THE AIR CONDITIONING SYSTEM. 

TAKE CARE OF IT, AND IT WILL LAST A LIFETIME.

BY PETE MEIER

Technical Editor

Air conditioning systems have come 
a long way in a short while. Today’s 
systems are more efficient, more dura-
ble and more capable of keeping the 
vehicle’s occupants comfortable even 
in the hottest of our nation’s cities. 
According to a recent report delivered 
at the annual Mobile Air Conditioning 
Society’s (MACS) training event and 
trade show earlier this year, compressor 
failures made up only a small portion of 
the total A/C system repair business as 
reported by member respondents.

And while the instances of compres-
sor failures have gone down, other prob-
lems in the air conditioning system can 
put the compressor in jeopardy. Leaks, 
for instance, will lead to lower refrigerant 
levels and that can impact compressor 
lubrication. Clogged condensers might 
produce excessive heat in the compres-
sor, similar to how a clogged radiator will 
lead to engine overheat.

Failure to properly repair these prob-
lems correctly also can make life harder 
for the compressor. Overcharging the 
system with refrigerant, or allowing air 
to remain in the system when recharg-
ing, can cause higher head pressures 
and heat — both bad things for the A/C 
system’s heart. Adding too much or 
too little oil, or overdosing the system 
with leak detection dyes, can have the 

same effect as it does on its gasoline-
powered big brother.

Should a compressor fail cata-
strophically for whatever reason, failure 
to follow the correct replacement pro-
cedures (like getting all of the old debris 
out of the system or adding inline filters 
as required) almost assuredly will mean 
that your customer will soon be back 
with another failed pump.

Yes, compressors on modern cars 
are robust units that can last the life 
of the vehicle. But problems in the 
rest of the air conditioning system and 
the improper repair of those problems 
can cause premature, and unneces-
sary, failure. Making sure the “heart” of 
your customer’s air conditioning sys-

tem stays healthy is the topic for this 
month’s edition of the Motor Age video 
series, The Trainer. 

[ V I D E O S ]

[ T H E  T R A I N E R ]
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Scan this QR Code to watch this 

video on your smartphone. Or visit 

MotorAge.com/apr14trainer

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

Learning more about 
Mode $06 

Altering the perception 
of a “dirty diesel”

Are you ready
for hybrid service?

Let there be
(head)light

MotorAge.com/apr14trainer

MotorAge.com/mar14trainer MotorAge.com/feb14trainer MotorAge.com/jan14trainer MotorAge.com/dec13trainer
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ProDemand™ optimized with SureTrack 

delivers the most complete OE repair 

information combined with a powerful,  

expert-based diagnostic resource —  

from a single-point lookup. So you can 

complete repairs faster and with more 

confidence, knowing your diagnosis has 

been verified by thousands of techs who 

have solved the same issue.

For more information:

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

Or find your local Mitchell 1 sales representative: 

www.mitchellrep.com

“CUTS THE TIME WE
  SPEND SEARCHING
  IN HAlf.”

ELDON DUNN 

POWAY TRANSMISSIONS

NOW WITH

© 2014 Mitchell Repair Information Company, LLC. All Rights Reserved. Mitchell 1® is a registered trademark used herein under license.
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