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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 brake pads, rotors, v-belts and 

spark plugs 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.
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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

CERTIFICATION

ASE introduces new G1 
certifi cation specialty 
In response to requests from the industry for a certi-

fication category aimed at entry-level technicians and 

those doing routine maintenance, ASE will debut a 

new Auto Maintenance and Light Repair certification 

test this month. Designated as G1, this new specialty 

certification measures a technician’s knowledge over 

a wide range of automotive systems as it relates to 

maintenance and light repair. To earn certification in 

this new specialty, candidates must achieve a pass-

ing score on the exam and have at least one year of 

full-time work experience.

“Since about 70 percent of all work being per-

formed in repair shops across the nation is mainte-

nance-based, this new test category will focus on the 

knowledge necessary to successfully perform the 

most common maintenance and light repair tasks,” 

says Tim Zilke, ASE president and CEO. “If you are 

a technician performing maintenance and light repair 

services, the new ASE Maintenance and Light Repair 

(G1) certification is for you.”

Developed by industry experts and the certification 

professionals at ASE, the Auto Maintenance & Light 

Repair is slightly different from the regular ASE certifi-

cations. The new test will have a one year requirement 

of hands-on work experience in auto maintenance 

and light repair to qualify, and half of that requirement 

THERE’S MORE 
ONLINE:

DELPHI ANNOUNCES DREAM 

SHOP SWEEPSTAKES

For the grand prize in the annual 
contest, Delphi will equip one 
tech with Delphi parts, tools, 
equipment, supplies and training.

»» MOTORAGE.COM/DREAMSHOP

SKF OFFERS TIPS ON 

SERVICING HUB BEARINGS

SKF offers two hub bearings and 
six ABS sensor cords (with cap) 
to service 2004-08 Chevrolet 
Colorados and GMC Canyons. 

»» MOTORAGE.COM/SKFTIP

OXFORD HIGH WINS HONORS

Oxford High School in Oxford, 
Mich., took fi rst place in the state 
fi nal of the annual Ford/AAA 
Student Auto Skills Competition.

»» MOTORAGE.COM/OXFORDHIGH

FRANK EDWARDS ACQUIRES 

KAPS WAREHOUSE

The longtime Parts Plus WD 
purchased the KAPS assets, 
including two Idaho facilities.

»» AFTERMARKETBUSINESS.COM/KAPS

HIGH COSTS OF INEFFICIENT 

WAREHOUSES

Paper-based picking & inventory 
management systems might be 
costing more than you suspect.

»» AFTERMARKETBUSINESS.COM/COST

THE IDEA EXCHANGE

There’s no better way to get 
great ideas for your business 
than by paying a visit to another 
successful shop.

»» ABRN.COM/IDEAEXCHANGE

PLASTIC REPAIR NECESSITIES

Being able to repair varied types 
of plastic parts has become a 
necessary skill for shops & techs.

»» ABRN.COM/NECESSITIES

BREAKING NEWS

ASSOCIATIONS

ASA-MICHIGAN 

LAUNCHES 

MEMBER-ONLY 

WEBSITE 

A S A  M i c h i g a n  h a s 

launched a new “Members 

Only” community website, 

www.MiASACommunity.

com, and has revamped 

its main site,  www.

ASAMichigan.com, which 

contains a brief video about 

the community website. 

 “At our strategic plan-

ning session last fall, we 

recognized the challenges 

of the ‘new normal’ for 

automotive repair facilities 

and the importance of their 

time and ability to travel 

to meetings after a long 

stressful day. Members 

would also call us about 

missing one of our webi-

nars, needing a business 

aid /form of sort or some 

information from the State 

of Michigan, etc.,” says 

Ray Fisher, president of 

ASA Michigan. “We also 

discussed the value of 

INDUSTRY NEWS [ASA-MI] CONTINUES / PAGE 8
Discussion is on-going in 

MotorAge.com forums

Photo: Pete Meier

[ASE Certifi cation] CONTINUES / PAGE 7
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may be met by appropriate vocational 

training. However, like all other ASE cer-

tifications, the credential will be valid for 

five years and will be available through 

the more than 400 ASE testing locations 

across the country. The cost will be the 

same as well.

The new G1 certification provides an 

assessment of an individual’s technical 

knowledge for performing bumper-to-

bumper maintenance and light repairs 

in the critical areas of engine systems, 

automatic transmission/transaxle, 

manual drive train and axles, suspen-

sion and steering, brakes, electrical and 

heating and air conditioning.

Approximately 1,000 technicians par-

ticipated in the pilot test held during the 

winter testing session to complete the 

development process prior to launch-

ing the G1 test in June. The first general 

testing will be available in the 2013 July-

August test window.

The G1 test contains 55 scored ques-

tions, plus 10 unscored research ques-

tions, and those taking it will have an hour 

and a half (90 minutes) to complete it. The 

questions, written by service industry 

experts familiar with all aspects of main-

tenance and light repair, are entirely job-

related. Like any other ASE certification, 

the G1 tests the skills technicians need to 

know to do the job; theoretical knowledge 

is not covered. 

You can find more information on and pur-

chase study guides (pictured at left) with a pass 

or don’t pay guarantee from Motor Age Training

at www.passthease.com.

 MotorAge.com/industrynews MORE NEWS UPDATED DAILY YEAR-ROUND

CURRY’S AUTO 
LAUNCHES THE HYRBID 
SHOP DEALER PROGRAM
Curry’s Auto Service, one of the largest independent auto 

service and repair shops in the Washington, D.C., area, has 

partnered with Automotive Research and Design (AR&D) 

to form a new joint venture exclusively for hybrid vehicles, 

called The Hybrid Shop (THS).

This new service will specialize in serving the hybrid 

segment of the automotive aftermarket, and will bring an 

environmentally-sound alternative to battery replacement to 

restore hybrid battery power for greater fuel economy, cost 

savings and vehicle performance. This new ser-

vice offering brings unprecedented opportuni-

ties for revenue growth and innovation through 

a complete dealer package now available.  

The hybrid vehicle market has experienced a 

continued upward growth trajectory in recent 

years. In 2013, there are:

t�.PSF�UIBO�����NJMMJPO�IZCSJET�PO�UIF�SPBE�

t����OFX�NPEFMT�BWBJMBCMF�GPS�QVSDIBTF�CZ�

WBSJPVT�BVUPNPCJMF�NBOVGBDUVSFST��BOE

t�)ZCSJE�WFIJDMFT�BDDPVOU�GPS�BQQSPYJNBUFMZ�

4 percent of the total new car market.

The U.S. Department of Energy forecasts that the hybrid 

WFIJDMF�NBSLFU�XJMM�HSPX�NPSF�UIBO����QFSDFOU�CZ������XJUI�

the number of new models produced expected to double, and 

even triple over the next 10 years.

'JSTU�-BOEJOH�"VUP�$BSF�7JSHJOJB�#FBDI�7B���-MPZE�T�5JSF�

BOE�"VUP�4BOUB�$SV[�$BMJG���'JGUI�(FBS�"VUPNPUJWF�-FXJTWJMMF�

5FYBT��BOE�(PPE�8PSLT�"VUP�3FQBJS�5FNQF�"SJ[��BSF�UIF�GJSTU�

dealers to have gone through The Hybrid Shop’s four-day, on-

site technician training, Hybrid Electric Vehicle Maintenance, 

Service and Diagnostics Course. They now all are fully certified 

to provide the battery conditioning service.

The Hybrid Shop dealer opportunities available also provide 

shop owners and dealer partners with a variety of new rev-

enue streams and areas for continued business growth in the 

expanding hybrid market, including:

t�#BUUFSZ�DPOEJUJPOJOH�BOE�SFCVJMJOH

t�.PUPS�HFOFSBUPS�	FMFDUSPOJD�NBDIJOF
�UFTUJOH�EJBHOPTJT�

and replacement

t�1PXFS�JOWFSUFS�BOE�DPOUSPM�TZTUFN�UFTUJOH

t�ED�ED�DPOWFSUFS�UFTUJOH

t�0UIFS�IZCSJE�TQFDJGJD�NBJOUFOBODF

t�/PSNBM�WFIJDMF�NBJOUFOBODF�

Dealer opportunities are available to existing shop own-

ers that desire to add hybrid vehicle services to their cur-

rent offerings. The Hybrid Shop offers two participation 

options, dealer or affiliate partner. A dealer can expect to:

t�#SJOH�B�DPNQMFNFOUBSZ�CVTJOFTT�UP�UIFJS�FYJTUJOH�CVTJOFTT

t�#FDPNF�B�MFBEJOH�FYQFSU�PO�IZCSJE�SFQBJS�

and technology

t�5BQ�JOUP�UIF�GBTUFTU�HSPXJOH�TFHNFOU�PG�UIF�

auto repair market  and deliver a green, envi-

ronmental friendly service that will translate 

JOUP�BT�NVDI�BT����QFSDFOU�HSPTT�QSPGJU�GPS�UIFJS�

dealerships

t�3FDFJWF�BSFB�FYDMVTJWJUZ�POF�DPOEJUJPOJOH�

machine, a five-day training course, and mar-

keting support from The Hybrid Shop.

“Our new partnership with AR&D as well 

as the exclusive technology and service offerings THS 

provides to the growing Hybrid market represent a tre-

mendous business opportunity to shop owners and dealer 

partners,” Curry’s Auto Service Co-Founder and CEO Matt 

Curry states. “As the hybrid vehicle market continues to 

expand, Area Dealers and Affiliate Dealers have a unique 

opportunity to serve hybrid customers in this growing area, 

to help them maximize their green footprint and improve the 

performance and economy of their vehicle in a cost-effective 

manner, while setting their organizations on a path to con-

tinued revenue growth and expansion.”

For more information, visit www.go2hev.com.

SCAN &  
REGISTER 
to receive 

Technical Advice

Register Online at MotorAge.com/ForTechs

G1 Auto Maintenance and 
Light Repair

[ASE Certifi cation] 
CONTINUED FROM PAGE 6
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TRENDING Ô INDUSTRY NEWS

AMI accepting 2013 applications 
for CARS scholarships
The Automotive Management Institute (AMI) is accept-

ing applications for the $1,000 Zurich “High Octane” 

Scholarship. AMI’s resource development effort, EXCEL, in 

conjunction with Zurich, formerly Universal Underwriters 

(SPVQ�FTUBCMJTIFE�UIF�TDIPMBSTIJQ�XIJDI�JT�BXBSEFE�UP�BO�

Automotive Service Association (ASA) Mechanical Division 

member who strives to be, or is presently working in a man-

agement capacity.

Zurich introduced the scholarship program specifically to 

address the educational needs of the automotive aftermarket. 

A leader in the automotive insurance industry, Zurich provides 

a range of customized products for the automotive aftermarket.

The scholarship will be applied toward the recipient’s 

expenses to attend the 2013 Congress of Automotive Repair 

and Service (CARS) in Las Vegas, Oct. 16-18. CARS is spon-

sored by ASA and offers an educational lineup of AMI semi-

nars, technical training courses and industry sessions, a 

trade show and the opportunity to network with other auto-

motive service professionals.

Automotive Service & Repair Week (ASRW) is the premier 

event dedicated to the automotive service and repair indus-

tries. Created in 2008 to bring all segments of the indus-

try together under one comprehensive, all-inclusive event, 

"438�GFBUVSFT�UXP�FWFOUT��/"$&�BOE�$"34�

To be eligible for the award, the following requirements 

must be met: applicants must work in the mechanical repair 

JOEVTUSZ��NVTU�EFNPOTUSBUF�BO�JOUFSFTU�JO�TFMG�JNQSPWFNFOU�

UISPVHI�FEVDBUJPO�BOE�USBJOJOH��NVTU�PXO�PS�XPSL�GPS�B�CVTJ-

OFTT�UIBU�JT�BO�"4"�NFNCFS�JO�HPPE�TUBOEJOH��BOE�JG�UIF�

applicant is not the business owner, must be recommended 

by the owner. AMI Trustees and their employees, and Zurich 

and its employees, are not eligible to apply.

5P�SFRVFTU�B�TDIPMBSTIJQ�BQQMJDBUJPO�DBMM�".*�BU�	���
�����

�����FYU������PS�GJMM�PVU�B�TDIPMBSTIJQ�BQQMJDBUJPO�POMJOF�BU�

www.amionline.org. Applications must be received by AMI 

on or before Aug. 23, 2013. The scholarship recipient will be 

notified by AMI on or before Aug. 30, 2013.

ASA board discusses 
internal issues
The Automotive Service Association 

(ASA) and its board of directors report-

ed in a news release that they are dis-

heartened to share some unfortunate 

news. The members of the board feel it 

is their responsibility to share this infor-

mation with ASA’s membership as well 

as the broader industry, which has sup-

ported ASA for more than 60 years, the 

organization states in a release.

ASA has been victimized by theft 

committed by a former employee. The 

proper authorities were contacted and 

are taking concerted action to hold that 

person accountable for the crimes com-

mitted. The individual was terminated 

with cause earlier this year. Following 

this discovery, two executives have 

stepped down, per the release.

In regard to the theft, ASA states 

that it is relieved to report that the 

association was insured and took 

immediate action. Its insurance part-

ners expedited the process and ASA 

recuperated a portion of its loss. In 

members being able to share ideas, 

best practices and provide feedback on 

various topics similar to an electronic 

bulletin board type of format in the 

past. And lastly, we needed to make 

sure that access to everything was con-

WFOJFOU�BOE�BWBJMBCMF����������w

Fisher explains that the commu-

nity website has multiple folders that 

include a virtual library, people, groups, 

discussions, blogs and news. 

“The website will be progressive, 

but for example, we started the library 

with four folders titled automotive 

repair industry, collision repair indus-

try, mechanical repair industry and 

webinars. Documents or links that 

apply to both industries we place in the 

automotive repair industry folder and of 

course the others follow accordingly,” 

Fisher adds. “We also found that it was 

sometimes difficult for the members to 

attend the webinars regardless of what 

day or time we held them, so we added 

the webinar folder within the library. 

As long as the material remains rel-

evant, the webinar will be accessible 

UP�UIF�NFNCFS����������w�

Fisher continues, “The opportunity for 

the membership to interact is invaluable 

today. With vehicle technology, social 

media, higher customer expectations, 

leaner operations, etc., the members 

need a place to share best practices and 

ideas immediately so they are not alone.  

Media allows consumers to make deci-

sions quickly and our members need to 

be able to respond with educated deci-

sions and they need to know they can go 

to one source to get it.”

Asked what other things are on the 

horizon, Fisher responds “I’m looking 

forward to our new ‘Skype with Ray’ 

which we will hold the third Thursday 

of the month. Again, using technology 

we wanted a venue for the industry to 

have personable dialogue with ASA 

sharing their concerns, giving us 

ideas or even just to say, ‘Hi’, without 

having the time and financial expense 

of meeting somewhere physically – 

so we are testing this venue and will 

decide in September.”  

When asked about the format 

“It will be somewhat topical with 

an open floor towards the end and 

we plan on having a guest speaker 

from time-to-time which we believe 

will provide many opportunities for 

attendees to hear things ‘right from 

the horse’s mouth’ sort of thing.” 

Fisher concludes, “There have been 

so many things affecting our industry 

and we needed to be responsive. Our 

task must remain focused on what 

helps members and industry be suc-

cessful regardless of how painful it 

might be, because if we want them 

to remain members, they have to stay 

JO�CVTJOFTT�� BOE� JG� XF� XBOU� UIFN�

to stay in business we have to have 

walk through some of these difficult 

changes because making them just 

‘feel good for the moment’ is short 

term thinking – as a professional orga-

nization, we owe the industry here in 

Michigan that respect!” 

[ASA-MI] 
CONTINUED FROM PAGE 6

[ASA Issues] CONTINUES / PAGE 9
Discussion is on-going in  

MotorAge.com forums
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addition, proper measures have been 

taken to prevent further such activity.

*U�T�JNQPSUBOU�UP�OPUF�UIBU�UIF�/"$&�

and CARS events, which are produced for 

ASA by Hanley Wood Exhibitions, were 

not compromised, ASA reports. Those 

events, and any related income, are han-

dled directly by Hanley Wood and are 

completely separate from ASA’s finances.

The board believes the association 

will be stronger going forward as a 

result of these unfortunate circumstanc-

es. ASA is a grassroots organization that 

has survived many decades because of 

the leadership and strength of its volun-

teer board members. The newly elected 

board is committed to ensuring the asso-

ciation meets the needs of its members 

and affiliated associations through col-

laboration and transparency. The recent 

announcements specific to the board’s 

vision and the hiring of an interim execu-

tive director support the board’s resolve 

to usher in a new era at ASA.

“The issue has been addressed and 

ASA is looking forward to the future. I 

expect great things from the association 

in 2013 as well as years to come,” said 

Darrell Amberson, AAM, ASA chairman.

The ASA board of directors real-

izes there may be some unanswered 

questions. ASA has been advised by 

its attorney as well as the authorities 

not to provide further details due to the 

pending investigation.

[ASA Issues] 
CONTINUED FROM PAGE 8

AASP-MN awards $17,000 
in scholarships to students

5IF�"MMJBODF�PG�"VUPNPUJWF�4FSWJDF�1SPWJEFST�PG�.JOOFTPUB�

	""41�./
�BXBSEFE��������JO�TDIPMBSTIJQT�UP�IFMQ�QPTU�

secondary automotive students pay for tuition during the 

2013-14 school year. The scholarships were in the amount 

of $1,000 per student and were made possible by a success-

GVM�GVOESBJTJOH�ESJWF�XJUIJO�UIF�""41�./�NFNCFSTIJQ�BT�

well as a generous donation from the Minnesota State I-CAR 

Committee. All recipients will be entering the second year of 

B�/"5&'�DFSUJGJFE�BVUPNPUJWF�QSPHSBN�CBTFE�JO�.JOOFTPUB�

Congratulations to this year’s recipients:

DeAndre Adams, Hennepin Technical College, Brooklyn 

1BSL�o�"VUP�#PEZ�$PMMJTJPO�3FQBJS�QSPHSBN

Cole Anderson, Ridgewater College, Willmar – Automotive 

Service Technology program

&SJD�#FSBOFL�4PVUI�$FOUSBM�$PMMFHF�/PSUI�.BOLBUP�o�

Automotive Service Technology program

,BZMB�#FSH�./�4UBUF�$PMMFHF�4PVUIFBTU�5FDIOJDBM�8JOPOB�

– Automotive Service Technology program

+PSFZ�#SB[FMM�./�4UBUF�$PNNVOJUZ���5FDIOJDBM�$PMMFHF�

Detroit Lakes – Automotive Service Technology program

Charles Brunschon, Century College, White Bear Lake – 

Automotive Service Technology program

;BDIBSZ�(BNSBEU�4U�� $MPVE� 5FDIOJDBM� �� $PNNVOJUZ�

College, St. Cloud – Auto Body Collision Repair program

+VTUJO�)JMUXFJO�./�4UBUF�$PNNVOJUZ���5FDIOJDBM�$PMMFHF�

Moorhead – Automotive Service Technology program

/JDIPMBT�-JOEFNFS�$FOUVSZ�$PMMFHF�8IJUF�#FBS�-BLF�o�

Automotive Service Technology program

Tanner Maus, St. Cloud Technical & Community College, 

St. Cloud – Auto Body Collision Repair program

'BSPO�.D$MFBSZ�./�4UBUF�$PNNVOJUZ���5FDIOJDBM�$PMMFHF�

Detroit Lakes – Automotive Service Technology program

;BDI�3FJTOFS�)FOOFQJO�5FDIOJDBM�$PMMFHF�#SPPLMZO�1BSL�

– Auto Body Collision Repair program

Benjamin Shiek, Dunwoody College of Technology, 

Minneapolis – Automotive Service Technology program

+BDPC�4JL�)FOOFQJO�5FDIOJDBM�$PMMFHF�&EFO�1SBJSJF�o�"VUP�

Body Collision Repair program

Brian Smith, St. Cloud Technical & Community College, St. 

Cloud – Automotive Service Technology program

Ryan Stenzel, Ridgewater College, Willmar – Auto Body 

Collision Repair program

Bryant Zahradnik, Dakota County Technical College, 

Rosemount – Auto Body Collision Repair program

Twenty-nine students from 12 schools applied for the 

scholarships. Applications were reviewed by a committee 

of industry representatives, with consideration given to 

scholastic achievement, education and career goals, financial 

need and written recommendations.

5IF�TDIPMBSTIJQ�BXBSET�BSF�UIF�DFOUFSQJFDF�PG�""41�

./�T�"VUPNPUJWF�&EVDBUJPO�'VOE�XIJDI�XBT�FTUBCMJTIFE�

to provide financial resources to support automotive stu-

dents, enhance automotive programs and raise awareness 

of career opportunities in the independent automotive 

service industry.

5IF�"MMJBODF�PG�"VUPNPUJWF�4FSWJDF�1SPWJEFST�PG�.JOOFTPUB�

	""41�./
�JT�BO�BTTPDJBUJPO�PG�JOEFQFOEFOUMZ�PXOFE�BVUP�

motive service businesses and industry suppliers dedicated 

to improving the state’s automotive service industry and the 

success of its members.

Casite unveils its 
new website

In the continuing celebration of its 90th 

anniversary, Casite has launched its 

new website at www.Casite.com fea-

turing a bold graphical interface with 

easy to use navigation functions.

It is another step in the company’s 

new branding initiative launched at 

MBTU� ZFBS�T� ""1&9� 4IPX� XJUI�OFX�

packaging for Casite’s line of Motor 

Honey automotive chemicals.

 “Our new website helps unify our 

brand story and makes it easy for consum-

ers to find information on our products,” 

TBJE�1FESP�5BO�CVTJOFTT�EFWFMPQNFOU�

manager, The Casite Company. “Vehicle 

owners can now easily find comprehen-

sive information on our oil additives, 

gasoline additives, diesel additives, leak 

stoppers, tire repair and detailing prod-

ucts with one click from our home page.”

Casite is celebrating its 90th anni-

versary with its “Show Me Your Motor 

Honey” Facebook promotion. The 

contest began on February 1, and will 

continue through October. Each month 

nine lucky contestants will receive a 

$90 Visa gift card.

The nine winners for March are: 

Brandy Amburgey, Diana Caldwell, 

Kathryn Deardorff, Alan Irving, David 

.BBT�#JMM�1SJDF�-BSSZ�.ZFST�$PMUPO�

Schroeder and Les Squires.
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?
QUESTION 
OF THE 
MONTH

BY NMAORAIS | WORKSHOP MEMBER

O
nline reviews and websites 

are not a new trend, but 

business owners are still 

not totally convinced they should 

take the time to worry about them. 

As the world moves into a more 

digitally connected era, businesses 

need to understand that websites 

like Yelp, TripAdvisor, Google Plus 

Local and even Facebook are the 

new word of mouth.  

Customers don’t trust what you 

say about yourself. A lot of business 

owners collect reviews from current 

customers and re-post them on their 

websites. While that was a great tactic 

in the years before social networks, 

now this strategy is weak. According to 

Michael Hulme’s study, “Your Brand: at 

risk or ready to grow,” only 8 percent of 

U.S. customers trust what businesses 

say about themselves, and only 7 per-

cent of U.S. customers trust reviews 

posted on the business’ website.

Posting the reviews you receive on 

your Facebook page or website won’t 

bring you any sales. Customers 

believe businesses would leave out 

the bad reviews, and what they see 

does not reflect the truth.

How to overcome it: Don’t use sys-

tems that post your reviews automati-

Why online reviews 
can hurt your sales

You can’t censor all of the reviews, but you need to know how to handle them.

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

5SURVEY: With the dog days of summer 
fast approaching, let’s see if you’re ready 
to handle the hot weather. A customer 
comes to your shop complaining the car’s 
temperature gauge starts to read higher 
when he’s driving in the city, but quickly 
returns to normal once he’s on the highway. 
The most likely cause of this problem is:

A. a thermostat that is stuck open
B. an electric cooling fan that isn’t working 
C. a restriction in coolant flow
D. a failed water pump impeller

Visit MotorAge.com/june13survey to 
answer and register for the monthly prize 
drawing 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

The road to the perfect shop

Management_Success/Glendale, Calif.

Most owners in the automotive industry 

would agree that the following list is what 

the perfect shop would be for them:

1. It would be a very profi table and 

expanding business. 

2. It would produce high-quality service for 

the customers.

3. The employees would treat the cus-

tomers with the same care factor as the 

owner would.

4. It would run well without the owner 

having to be there. 

5. It would be “A Self-Fixing Business,” mean-

ing any problems would be easily handled.

But, there seems to be different levels of 

success in obtaining their vision. In talking to 

them, it becomes apparent that, while most 

are sure they are on the right road, they don’t 

seem to know exactly how to do it. This is 

because there is no agreed-upon method of 

getting there. If you talk to 15 shop owners, 

you will tend to get 15 different answers on 

the route to achieving this vision.

The answers for each shop are different. 

It is because each owner has different 

strengths and weaknesses and each shop 

is in a different overall condition.

Benz ME2 motor organizer computer 
encrypting menu

fcar/China

After submission to ME2 motor, Fcar 

motor vehicle diagnostic computer 

encrypting student will show clearly 

items, pick “controller code” to move into 

submenu. Read and execute code.

Select the fi rst detail of submenu: “Read and 

execute code”,F3-W or F3-G automotive 

diagnostic scan-

ner fi rst read com-

puter encrypting unit 

No., computer encrypt-

ing, chassis No., and timely if to 

convey computer encrypt- ing to 

new manipulate moduel. If pick “No”, then 

back to earlier menu. If pick ”Yes”,then timely 

to close ignition change, next show clearly 

return aged manipulate module with new 

manipulate module and timely to open igni-

tion switch. Fcar motor automotive diagnostic 

computer encrypting student presentations 

read vehicle computer information. Transfer 

the atop written knowledge and timely if to 

bear out identifi cation.

After approve, Fcar motor car diagnostic 

computer encrypting student adjudicator 

this manipulate module if interlocked or not. 

If interlocked, then timely “failure to acknowl-

edge, vehicle motor manipulate unit has been 

locked!”, and revisit to principle menu.

10  JUNE 2013  MotorAge.Com  
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cally on your pages. Besides cluttering 

the pages and annoying your custom-

ers, the lack of interaction will pre-

vent you from reaching more people. 

Also, instead of posting just the good 

reviews you get, add a plug-in on your 

website and show all the reviews 

you get. That way, you will show 

your customers that you are confident 

about the quality of your product, and 

you care about what they say. Read 

the rest at MotorAge.com/reviews. 

jrubich:
If your organization does 
not have a systematic way 
of managing business intel-
ligence, then you are at a 
competitive disadvantage. 
On the other hand, it can 
be a clear point of differen-
tiation for your organization.

dieseldan:
As we gently guide and 
direct our employees to see 
the big vision, they are more 
likely to respond and catch 
the vision and help you in 
your efforts. 

dnieves:
Every time I hire someone in 
our front offi ce I take two to 
three days of them shadow-
ing me on everything I do. 
I have them take notes, I 
role play with them, then I 
will slowly have them take 
phone calls, handle custom-
ers with me along side so I 
can coach and maybe step 
in and prevent a disaster.  

1Commett:
Sometimes slowing down 
and thinking things through 
diagnostically speaking is 
the most satisfying part of 
the repair. 

tooltym:
It could also be because the 
customer had a past good 
experience with the dealer-
ship/service writer/mechanic 
etc. Ultimately, it ends up in 
the bay because the service 
writer said yes, or they didn’t 
feel the need to offer the 
customer a referral. 

Aleksandr Thomas via Facebook:
Flat rate only benefi ts the 
owners in the end. Even if 
some employees can beat 
the rate, not everyone can, 
and in my experience it more 
often than not promotes 
lower quality workmanship. 

Each month, we scan the Workshop, the Motor Age Facebook page and 
our Twitter feeds to see what you’re saying. Comment today to be heard.

Targeting promos

You need to target those jobs that will 
make you money, so says Mike Lee in 
this seminar clip. 

MotorAge.com/target

A look at CV compressors

Delphi shares this clip on its variable 
displacement design.

MotorAge.com/delphicv

Cooling system basics

Ross Hayner gives a quick overview of 
how modern cooling system components 
challenge the chemistry of a vehicle’s 
cooling system.

MotorAge.com/coolbasics

An inside look 

at tires 

SEARCH OUR ARCHIVES OF OVER 
800 ONLINE VIDEOS

MotorAge.com/

insidelook

New N.Y. regulation affecting cat 
replacement
New York has a new regulation that will af-
fect what replacement converter is used on 
your vehicle.

Meet the MOOG problem solvers
Discussed in this presentation are the latest in-
novative ideas from MOOG, the support and 
training MOOG offers the professional techni-
cian, and the role they play supporting those 
unsung NASCAR heros...the crew chiefs.

ASA’s fi ve areas of focus
After a recent association assessment, ASA 
has identifi ed fi ve areas of service will lead the 
strategic direction going forward.

JULY 19-21
ASA-Arizona Sunrise Convention
Phoenix

SEPT. 9-11
AAIA Fall Leadership Days
Dallas, Texas

SEPT. 20-22
ASA-IL CAN Conference
Exhibits and management and technical 
training.

OCT. 16-18
ASRW - NACE and CARS
Mandalay Bay, Las Vegas

JUNE 2013
Pros and Cons of Rebuilding 
Continuously Variable 
Transmissions
Produced in cooperation with ATSG.

AUGUST 2013
Cooling System Service and 
Testing
Produced in cooperation with TST.

OCTOBER 2013
Reading Wiring Diagrams
Produced in cooperation with ATSG.

NOVEMBER 2013
Electrical Testing Techniques
Produced in cooperation with TST.

June 20TH 2013 
@ 8:00 PM

Rebuilding CVTs
In our fi rst POWERTRAIN PRO webinar, we look 
at the pros and cons of rebuilding continuously 
variable transmissions. 
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NEW CERTIFICATION
TESTING STARTS NOW

New G1 test covers 
general repair.

THE
TRAINER

 VIDEO
PETE MEIER

Let’s say hello 
to Mr. DSO

MARK 

BOYLE
FEDERAL-MOGUL

Problem solving 
happens every day.
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TO WATCH NOW 

Scan the QR Code with 
your smartphone’s camera, 

or go to: MotorAge.com 
and enter the 
[insidelook]

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

GO TO:
WWW.SCANLINE.COM
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T
here are innovations being made 

daily around the industry. New 

technologies you’ll use in the shop 

over the next few weeks, months 

and years are in the works today.

Federal-Mogul’s MOOG is one such 

brand working on just that. The steering 

and suspension components line uses 

technology from NASCAR to better its 

parts. It also stays ahead on training via 

MOOGProblemSolver.com and its St. 

Louis, Mo., training facility. We spoke 

with some of MOOG’s Problem Solvers, 

including Mark Boyle, Federal-Mogul, 

director steering and suspension, North 

America, and Larry Haudrich, engineer-

ing designer for MOOG. 

MA: MOOG is known as a problem 

solver. What are some characteristics 

that make MOOG a leader?

MB: MOOG has been the predominant 

chassis parts brand in the aftermar-

ket since 1911. This leadership can be 

attributed to our unique focus on engi-

neering parts, specifically for the front-

line professionals who are repairing the 

vehicles every day in the bay. That’s also 

why MOOG is known in the aftermarket 

as “The Problem Solver.” Our engineers 

apply innovative ideas and technologies 

to solve the problems that cause conven-

tional parts to fail.

MA: How do you come up with these 

new technologies and solutions?

MB: Everything starts in our engineer-

ing center in St. Louis. ... What makes it 

really unique for MOOG, is that we have 

our engineering team (there). We get 

over 350,000 calls on our tech line (also 

in St. Louis), and these are calls that are 

coming in from technicians and installers 

every day. So if they call in and maybe 

we get a particular question, opportu-

nity, issue or something about a particu-

lar part or application, the tech line can 

relay that over to engineering: ‘Hey, we 

got three calls this week on this OE ball 

joint, we think something may be hap-

pening there.’ The engineers bring in the 

vehicle, they analyze it, they see what 

the opportunity is to do a problem solver 

and then engineering does their magic. 

MA: The MOOG sticker on NASCAR 

(cars) is more than a way to get your  

name in front of the public, isn’t it?

MB: It’s much more. It dates back to the 

earliest days of NASCAR brand national 

and cup racing. Multiple generations of 

companies have relied on the MOOG 

Steering and Suspension parts and the 

engineering behind that to help win 

races and season championships. ... 

The value of this partnership also comes 

through in what we’ve learned in devel-

oping and testing the latest designs that 

our engineering team down in St. Louis 

develops. And all of this happens in the 

heat of a Cup race. There’s a lot of bang-

ing going on in a race, drivers are doing 

everything they can to gain advantage 

when they’re running at 200 mph. Our 

parts stand up to this and they take a 

beating. 

MA: How valuable is the feedback 

you receive from NASCAR?

LH: We have a director of motorsports, 

Tim Nelson, who’s in daily contact with 

these teams. The feedback we get form 

the track, our design for the passenger 

cars and light trucks utilizes the same 

metal-on-metal bearing design, the full 

ball stud, the bevel washers, just like 

they’re using on the racetrack. We figure 

if it can handle the bump and grind of 

NASCAR, it’ll be great for everyday use. 

PROBLEM SOLVING HAPPENS IN THE BAYS 
EVERY DAY. THIS MANUFACTURER ALSO 
MAKES IT HAPPEN WITH YOUR PARTS.

BY PETE MEIER  |  TECHNICAL EDITOR

MARK 
BOYLE
DIRECTOR STEERING AND SUSPENSION, 
FEDERAL-MOGUL

Photos: Federal-Mogul

Scan this QR Code to watch 
the entire video interview on 
your smartphone. Or visit 
MotorAge.com/moogvideo

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



Tony Stewart will be the fi rst to tell you he couldn’t do it without his pit crew. NASCAR® 
is a team sport, and Mobil 1™ is a crucial player. Like over half of all NASCAR drivers, 
Tony Stewart chooses Mobil 1 technology to help him win races. Who’s on your team? 
See more at facebook.com/mobil1

One crew. One driver. One oil.

© 2013 Exxon Mobil Corporation. Mobil, Mobil 1 and the 1 Icon are trademarks or registered trademarks of Exxon Mobil Corporation or one of its subsidiaries.
™2013 Stewart-Haas Racing. NASCAR® is a registered trademark of The National Association for Stock Car Auto Racing, Inc. Other trademarks shown are property of their respective owners. 



QUALITY AUTOMOTIVE PARTS FOR ALL VEHICLE MAKES.

VISIT MOPARREPAIRCONNECTION.COM FOR FREE RESOURCES AND TO LOCATE YOUR NEAREST DEALER.

©2013 Chrysler Group LLC. All Rights Reserved. Chrysler, Jeep, Dodge, Ram, SRT and Mopar are registered trademarks of Chrysler Group LLC. FIAT is a registered trademark of Fiat Group Marketing & Corporate Communication S.p.A., used under license  
by Chrysler Group LLC. Magneti Marelli is a registered trademark of Magneti Marelli S.p.A. Printed in U.S.A.

Magneti Marelli has been manufacturing O.E. and aftermarket components globally since 1919, while also providing ground-

breaking, high-tech components to Formula 1 and Rally race teams. And now, Magneti Marelli has teamed with Mopar® in the 

NHRA circuit to showcase our popular maintenance and repair parts for all vehicle makes and models. Your Chrysler Group LLC 

dealership offers over 30 product lines filled with high quality, easy-to-install parts that are backed by Mopar and an exceptional 

warranty. Call your distributor today for the convenience of one-stop shopping to repair every vehicle in your shop.

20% REBATE ON ALL
MAGNETI MARELLI ORDERS FROM YOUR DEALER
OFFER ENDS JUNE 30, 2013 – ACT NOW!



RECEIVE $5 OFF BRAKE KITS.  

PLUS, YOUR CUSTOMERS  

RECEIVE A $25 CONSUMER REBATE.
Offers are valid through June 30, 2013.

See MoparRepairConnection.com for details and rebate forms.

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) 324-4843 

CRISWELL CHRYSLER  
JEEP DODGE
Gaithersburg,  MD
(301) 328-1077 

DUTCHESS CHRYSLER  
JEEP DODGE
Poughkeepsie,  NY
(845) 233-6308 

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 

SUSQUEHANNA  
CHRYSLER DODGE JEEP
Wrightsville,  PA
(717) 478-7043 

TRANSITOWNE DODGE  
CHRYSLER JEEP
Williamsville,  NY
(716) 568-7129 

VASKO DODGE
McMurray,  PA
(888) 927-5324 
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PROBABLY one of the most misused and 

abused members of the techni-

cian team in many shops is the 

diagnostic technician. I am not talking about inexperi-

enced and unskilled guy that we throw at weird noises 

and unexplained symptoms because we don’t really trust 

him and have nothing else to give him. 

I am talking about the highly skilled, highly experienced 

guy that is, or should be, our diagnostic tech because of 

sheer knowledge, broad experience and strong diagnostic 

ability. This guy is worth his weight in gold, though far too 

often we sell his services very similar to the way we sell 

and advertise a $15 oil change. Diagnostics in today’s envi-

ronment are tough; require a very special skill set and tem-

perament, but far too often we give these services away, 

missing huge opportunities for sales, profits and believe 

it or not, customer good will.

The selling of diagnostic time is one of the most misap-

plied, mismanaged activities out there and often finds us 

by necessity using our most experienced and highly paid 

technician and charging the customer as though he or she 

has a coupon for 25 or 50 percent off. By description, diag-

nostics are undefined and open ended and therefore need to 

be managed very carefully, assuring that they are thorough 

and complete for the customer’s sake and profitable for the 

sake of our shop. Most of us shudder at the prospect of a 

tough diagnostic job because, by its very nature, the out-

come is unclear. But rather than doubling the pain by mak-

ing the undertaking unprofitable, we need to strive to make 

it an important and a very profitable part of our business. A 

great first step in this is to stop giving it away.

When we give diagnostic time away, or sell it cheaply, we 

are saying to the customer that the most difficult, the most 

demanding, the most intense service we provide has little 

or no value. On top of that, we are taking a service that is, 

in most cases, performed by our most knowledgeable, expe-

rienced and high-

est paid techni-

cian and taking 

what could and 

should be an 

extremely prof-

itable transac-

tion and turning 

it into a money 

loser. 

THIS TIME REALLY IS VALUABLE AND NOT A LOSS LEADER LIKE YOU MIGHT THINK.
BY BRIAN CANNING | CONTRIBUTING EDITOR

Ô MANAGEMENT

Scan this QR Code to read on 
your smartphone about Mitchell 
1’s SureTrack. Or visit MotorAge.
com/suretrack

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



CHANGE YOUR WORN SHOCKS AT 50,000 MILES.*

EVERYTHING GETS OLD.  
EVEN YOUR SHOCKS.

Worn shocks compromise the safety of your car. Keep your shocks fresh by installing the brand trusted by car manufacturers everywhere.   |   monroe.com

*Actual mileage may vary depending upon driver ability, vehicle type and the type of driving and road conditions. ©2013 TENNECO
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What do you think your highly expe-

rienced and skilled technician thinks 

about this? We only have so many 

ways and opportunities to stand out 

from the crowd and beat the comple-

tion, and being a great diagnostic shop 

is just about as good as it gets. I prom-

ise that if you get the reputation as a 

great diagnostic shop, your customers 

will see the value and gladly pay for 

your services. Competence and tech-

nical ability are of a far greater value 

than that $15 oil change, and your cus-

tomers know and appreciate this, even 

if you don’t. 

Customers want to associate them-

selves with quality and shops that 

bring value to the relationship. Several 

years ago when I was getting ready 

to undergo open heart surgery, I felt 

pretty darn good after doing a Google 

search and finding that my surgeon 

was among the best in the business 

with a national reputation. 

Rather than apologizing for diag-

nostics, I am going to suggest you 

start bragging about it. Rather than 

discounting it, I am going to tell you 

to institute an elevated diagnostic rate 

that is at least 25 percent higher than 

your floor rate. Rather than tip toeing 

around it and selling a single hour, 

I am going to tell you to have a con-

sult with your customer and let him 

or her know that major surgery may 

be required, that we won’t know until 

we get in there but we have our best 

man on it and we will let them know 

what we find. 

Most customers will appreciate 

this approach, a few will not. If we 

cannot do diagnostics profitably, we 

should not do it. The bottom line is 

that the very second we start talk-

ing about diagnostics; we are talking 

about something out of the ordinary. 

Our customers know this and though 

they are worried because we are ask-

ing for their permission to dive in on 

something that might or might not be 

expensive, they need their car, they 

understand the urgency and you are 

(or should be) the expert.

A great diagnostic tech is a huge 

asset to your business. He or she is a 

very different beast than a motivated 

B tech, with a different approach and a 

very different perspective. Make them 

a valued member of our team. Pay him 

for excellence. Market them and mar-

ket their services but be profitable in 

that effort.

Everybody changes oil and does 

brakes. Only a few among us can per-

form open heart surgery and I promise 

you, it aint cheap. Rather than being 

a losing afterthought, diagnostics 

needs to be central to our market-

ing and broad strategic plan. Price is 

what you pay. Value is what you get. 

Diagnostics and a great diag tech can 

bring great value to our operation. 

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

MITCHELL 1 UNVEILS

SURETRACK DIAGNOSTIC SYSTEM

Mitchell 1 announces the release of 

SureTrack™, a new all-in-one repair 

information resource that brings together 

a unique combination of intelligence and 

expertise to help aftermarket automotive 

shops increase accuracy and efficiency 

from diagnosis to completed repair.

“SureTrack combines a powerful suite of 

resources that will set a new standard for 

automotive repair excellence by bridging the 

gap between symptom and accurate repair,” 

said Ben Johnson, director of product 

management for Mitchell 1. “In a nutshell, 

SureTrack provides a short and direct path to 

the most likely repair for specific symptoms 

on a specific vehicle. We’re dedicated to 

always helping our shop customers improve 

productivity and efficiency, so we’re delighted 

to launch this resource that will truly allow 

them to fix cars faster.”

The result of an extensive collaborative 

development effort between Mitchell 

1 and Snap-on, SureTrack is a 

comprehensive source of expert 

knowledge for professional technicians, 

combining diagnostic experience with 

repair timesavers and detailed parts 

replacement records, all wrapped in an 

interactive forum. Vehicle-specific data 

is generated from millions of successful 

fixes and consolidated from multiple 

sources — parts data, diagnostic 

troubleshooting procedures and repair 

experience — eliminating the need to 

access multiple databases and web-

based forums to gather and analyze the 

information. SureTrack delivers it all from 

a single resource.

“Wi th  SureTrack ,  p ro fess iona l  

technicians can have more confidence 

in their diagnosis and gain tremendous 

savings in repair time and insights 

based on completed repairs from tens 

of thousands of shops and technicians 

across the country,” said Bradley Lewis, 

vice-president of repair systems and 

information for Snap-on Inc. “Vehicle-

specific repair results and timesaving 

tips are confirmed by expert technicians. 

SureTrack members also contribute 

fixes on vehicles they have successfully 

repaired.” 

With a subscription to Mitchell 1’s 

ProDemand™ repair information, shopw 

owners now have access to a preview 

of SureTrack. In addition, SureTrack 

will be available as an optional module 

in ShopKey® Pro from Snap-on and as 

an integrated component of Snap-on’s 

Windows based diagnostic platforms, 

VERUS and VERDICT.

Key benefits of SureTrack include:

t�"DDFTT�UP�NVMUJQMF�SFTPVSDFT�PG�SFBM�

world results through a single intelligent 

lookup.

t�%JSFDU�QBUI�UP�UIF�NPTU�MJLFMZ�GJY�CBTFE�

on vehicle-specific model, mileage and 

symptoms.

t� 'BTUFS�EJBHOPTJT� BOE� SFQBJS�CBTFE�

on real-life experience from millions of 

successful repairs.

t� &YQFSUJTF� BOE� TVQQPSU� GSPN� B�

community of thousands of repair shops 

and SureTrack expert technicians.

t�.JMMJPOT�PG�FYQFSU�EJBHOPTUJD�UJQT�UFTUT�

and timesavers that go way beyond OEM 

information.

t�&YUFOET�UIF�DBQBCJMJUJFT�PG�UFDIOJDJBOT�

of all skill levels due to its intuitive interface 

and wide range of expert resources.

t�3FBM�UJNF�VQ�UP�UIF�NJOVUF�JOUFMMJHFODF�

based on vehicles currently in service 

bays across the U.S.

t�%FGJOJUJWF�SFMJBCMF�BOTXFST�WBMJEBUFE�CZ�

SureTrack expert technician.



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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Ô PROFIT MATTERS HOW DO YOUR NUMBERS LINE UP?
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Scan this QR Code to get more on 
your smartphone. Or visit 
MotorAge.com/Profi tMatters613

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

HAVE YOU ever been 

blasted by 

your signifi-

cant other when you thought you were 

doing nothing wrong? Odds are, you 

did do something wrong days ago, but 

they didn’t share it with you, and it built 

up inside them. I was listening to coach 

Geoff Berman help a shop owner avoid 

the same mistake with their staff, and 

I’d like to share his advice with you.

How many times has something that 

bothered you happened in the shop, 

but you chose to ignore it rather than 

confront the employee? This happens 

several times until finally you lose your 

temper and your control. The employ-

ee is bewildered by your reaction and 

doesn’t know its cause. To you, your 

reaction seems to make perfect sense, 

because you have been dealing with the 

issue internally. To the employee, your 

response seems to come out of nowhere. 

Did you expect this person to read 

your mind? A better approach would 

have been to tell the truth from the 

beginning. If you had, you would have 

avoided this messy conflict and could 

have dealt with the situation in a more 

professional manner. Here are the three 

most important steps to follow to avoid 

this costly mistake.

Make It Clear

Unfortunately, shop owners react this 

way all the time. Things that seeming-

ly go unnoticed just go unsaid. Worse 

than that, you never made it clear what 

you expected in the first place. 

If you happen to be one of the few 

that have set clear expectations, was 

it done in writing? This is where most 

of us fail. People tend to find out what 

you expect when it is too late, when 

you tell them (or yell it to them) after 

the fact. Start off your relationship with 

your staff on the right foot. Give them 

the leash to either hang themselves 

or to be successful. It is not enough to 

say to me as an employee, “This is how 

we do it here,” and expect that I get it. 

Maybe I will, maybe not. 

The point is, I probably won’t 

remember everything you tell me. 

The best thing you can do is assume 

I won’t. That’s why you put it in writ-

ing. The written expectation is used to 

help train and counsel the employee. 

Ever hear an employee say, “You never 

told me that.” Put it in writing, and that 

won’t happen anymore.

Measure It

It isn’t enough to set a clear expecta-

tion. You also need to pay attention to 

how it is being carried out. How can 

you ever know whether what you want 

is being done, if you don’t pay attention 

to it? Why do you think just because 

you told me to do it, that’s how it will 

happen forever more? Things will get 

missed, forgotten and just plain fouled 

up. A month later, you happen to notice 

I’m not doing something correctly and 

that is when you lose your temper. You 

can avoid these situations if you mea-

sure the process and work on course 

corrections as you go. If you cannot 

measure it, you cannot expect it.

ARE YOU LYING TO 
YOUR STAFF?
YOU MIGHT NOT EVEN REALIZE YOU’RE DOING IT, SO HERE IS WHAT TO LOOK FOR. 
BY CHRIS “CHUBBY” FREDERICK | CONTRIBUTOR



 ©2013 DENSO Products and Services Americas, Inc. First Time Fit is a registered trademark of DENSO Products and Services Americas, Inc.

Scan with your 
smartphone to 

learn more

Who makes blade
replacement a snap?

DENSO Wiper Blades: We Have Contact!
Keeping the wiper in continuous contact with the glass is key to precision wiping. 
That’s why DENSOreplacement blades feature evenly spaced contact points – 
more than 1,500 of them on our beam-styleblades! As one of the world’s leading 
suppliers of wiper blades to OEM’s, DENSO provides the same premium quality 
and performance in conventional, designer and beam-style models that cover 
most of the cars on the road today. Sleek. Aerodynamic. Durable. Effi  cient. 
Anything but DENSO? It’s all wet.
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ATI IS ON THE MOVE!
Our life-changing 1-Day Workshops are coming to a city near you!
In June we’ll be visiting…

Chicago, IL

Topeka, KS

Dallas, TX

Atlanta, GA

and MANY MORE venues all around 
the US and Canada! Spots are limited, so 
sign up online at http://bit.ly/atibootcamps

before time runs out!
Chris “Chubby” 
Frederick, CEO

Stop Holding Me Accountable

You might have heard that you must 

hold your staff accountable. I agree with 

that statement. All human beings need 

to be held accountable. I would ask you 

to consider something slightly different, 

though. If you say you’re going to hold 

me accountable, it sounds negative. It 

sounds that way both to the person say-

ing it and to the one being told. That is 

why you tend to shy away from confron-

tation, and things go unsaid that should 

have been said. 

Instead of thinking of it as account-

ability, look at it as providing regular 

feedback. Sometimes this is good feed-

back, sometimes it is not. My hope is 

that you find more good in your feed-

back, and over time you learn how to 

look for that good. The bad things tend 

to easily find their way to the surface. It 

takes a bit more effort to find the good 

and inspire me to press on. This is how 

an effective leader keeps people focused 

and motivated. You can, too. The more 

you practice, the better you’ll get.

What is regular feedback and why is 

it important? I’m sure you have heard 

the saying that it takes 21 days to cre-

ate a habit. You can’t do that without 

regular feedback. Each day, this new 

expectation is discussed. If you start 

with the feedback immediately, it will 

be easy to find the good and encourage 

that positive change. The message you 

will be sending the staff is twofold. First, 

that this expectation is very important to 

you, and because it is clear you are pay-

ing attention, it will become important 

to me as well. Second, I will want to do 

it because you’re making me feel good 

with all of the positive feedback.

As you do this daily, you will get a 

sense that it is starting to work on its 

own. When that happens, congratula-

tions, you have helped me change my 

habit. At this point, you still need to 

measure performance and provide regu-

lar feedback, but you do not have to do it 

as often. Now, as you scale back the fre-

quency of regular feedback for this situ-

ation, you are free to introduce a new 

process and make that the top priority.

Another Way You Lie

We have been taught as leaders that we 

need to find the good in people. That’s 

true. I think too many times, though, 

we manufacture things to say that are 

not true, because we want to say some-

thing positive. We might say, “Great job 

today” to an employee, knowing very 

well that they did not have a great day. 

Leaving something unsaid and ignoring 

it is bad enough, but to tell me I did well 

when I did not, is clearly not true. What 

is the message we are sending here? 

How will you ever expect me to grow 

and change if you do not provide me the 

truth about my performance?

A simple way to improve this with a 

new employee is to take my tempera-

ture weekly. See how I am feeling about 

my new position and your company. 

Point out the things you like about what 

I bring to the organization and what I 

need to work on. Make sure that I have 

goals and that your conversations are 

about achieving those goals each week.

It is important for you to always have 

weekly one-on-one meetings with your 

management staff; but for the rest of 

the established employees, a weekly 

one-on-one meeting may be a bit much. 

You will find a meeting once a month 

to be adequate. This shows your com-

mitment to them and to their success, 

and helps foster the positive outlook 

you’re striving for. If they know you 

have their best interests at heart, they 

will do whatever you ask.

Whether you are training a new 

employee or changing the habits of 

one you currently have, it is important 

for you to recognize that your job as 

leader is to inspire your staff. If you fol-

low the steps of setting a clear expecta-

tion, measuring it and providing regular 

feedback, your staff, customers and you 

will be happier. 

If you would like a simple checklist 

to fill out before you meet with your 

employees, go to www.ationline-

training.com/2013-6. It is a new ATI 

coaching form called “How to Help an 

Employee Change Their Behavior,” and 

we will include a short video to show 

you how easy it is to do. 

“HOW DO YOU KNOW IF YOU ARE A GOOD LEADER? 

LEAVE THE SHOP FOR SEVERAL WEEKS. IF EVERYONE FOLLOWS YOUR BELIEFS, 

BEHAVES LIKE YOU TAUGHT THEM, THEN YOU’RE A GOOD LEADER.”

CHRIS “CHUBBY” FREDERICK  [ATI CEO]

PROFIT MATTERS

CHRIS “CHUBBY” 
FREDERICK
CONTRIBUTOR

Chris “Chubby” Frederick is CEO and founder of Automo-
tive Training Institute, founded in 1974. ATI’s 99 associ-
ates train more than 1,150 shops every week across North 
America to drive profi ts and dreams home. This article 
was written with the help of Coach Eric Twiggs.

  E-mail him at cfrederick@autotraining.net



baselinebycoats.com | 1-855-876-3864     SPECIAL FINANCING OPTIONS AVAILABLE

TRUE AFFORDABILITY:

IT’S ABILITY  
YOU CAN 
ACTUALLY 
AFFORD.
Introducing BaseLine™ by COATS® tire service equipment.  
It’s feature-rich and ruggedly-built for repair shops who 
demand high quality without the high price. It’s something 
we like to call PREMIUM VALUE, where performance isn’t 
sacrificed by price.

Experience for yourself the new face of value, designed 
and assembled in the USA, and backed by the renowned 
COATS® brand.
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DIRECT mail has been 

around seeming-

ly as long as the 

Great Pyramids. Since before the 

days of television, radio, billboards 

or even newspaper advertisements, 

business owners were mailing flyers 

and cards to potential customers to 

drive sales. 

Because it’s been around for so 

long, direct mail doesn’t always rise 

to the top of the list when shop own-

ers are looking for marketing vehicles 

for their businesses. But like most 

everything in the past 10 years, direct 

mail marketing has changed dramati-

cally with the advent of new technolo-

gies, making it an even more effective 

marketing tool for repair shops.

You probably are hearing a lot 

about the growth and accessibil-

ity of social media platforms such as 

Facebook, Twitter and Foursquare 

and how they’ve stolen the marketing 

focus from direct mail. While those 

new technologies allow you to com-

municate to your potential customers, 

they aren’t as multi-faceted as direct 

mail.

You can do more with direct mail 

today than you ever could before. 

But the question is how can simple 

postcards, flyers and mailed collateral 

trump the power of the Internet? 

Know Your Audience

The ability to target quite strategi-

cally is one key benefit of direct mail. 

In the past, you might have directed 

campaigns to specific neighborhoods. 

Today, direct mail marketers can tar-

get specific households within neigh-

borhoods.

The first step is to review your 

immediate market area to identify 

middle- to high-income neighbor-

hoods. If you’re a suburban shop, 

you goal is to typically target those 

middle- to high-income households 

located within a two- to three-mile 

radius of your shop. If you’re based in 

a rural locale, the target stretches to 

five to 10 miles away from your store. 

So, how do we figure out where 

those “ideal” customers are? Well, 

advances in technology have made 

it possible to mine a wide range of 

data. The information we can access 

to help clients develop a target strat-

SORTING THE MAIL
YOU CAN’T JUST THROW A POSTCARD IN SOMEONE’S MAIL AND EXPECT THEM TO COME 
INTO YOUR SHOP. THERE IS MORE SCIENCE BEHIND IT.
BY TIM ROSS | CONTRIBUTOR

Ô MARKETING
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Modern Silicone 
Technologies, Inc. (MSI) has
manufactured premium
molded rubber, plastic and
metal gaskets for major
aftermarket brands and
OEM since 1994. Now, 
under the Magnum brand, 
we’re manufacturing for you!

Magnum by MSI offers  
great coverage in manifold, 
valve cover, and oil pan 
gaskets for domestic and 
import cars and light trucks.

We use only the best gasket 
designs and materials for 
stronger, longer sealing  
and fewer comebacks at  
a great value!

Gasket sets contain  
everything needed for a 
successful installation.

2013 product line  
expansion: 
Magnum Head Bolts
Magnum Head Gaskets
Magnum Head Sets

Get Magnum quality
and value NOW!
Find out where by calling
847-580-6110 or email
info@magnumgaskets.com
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egy includes: household size, income 

levels, home values, spending habits 

and length of residency.

It also is possible to analyze a 

shop’s current database of customers 

to determine who their customers are 

(demographic-wise) and where they 

are coming from. Once you have that 

information, we suggest mailing to 

the “best” areas, which will include 

both your current customers and new 

targets who have similar demograph-

ic profiles. That approach will allow 

you to grow new customers and to 

blunt the impact of competitors who 

are out there targeting your current 

customers. And remember, even your 

loyal customers will forget about you 

if you fail to mail consistently.

The combination of mailing to the 

highest caliber customers around 

your store consistently and creating 

a compelling message that drives 

customers to action is what makes 

direct mail effective in the auto 

repair industry. Too many shop own-

ers try to exclude existing customers 

because they feel that offering a dis-

count to existing customers is a waste 

of money. 

What they fail to realize is that most 

existing customers need a postcard 

reminder or reason to come back in — 

they don’t decide to come in on their 

own unless they need a repair. But it 

is way too risky to let good custom-

ers flounder out there when they are 

getting flooded with advertising from 

competitors trying to woo them with 

new customer discounts.

Your reluctance to provide dis-

counts to current customers (which 

might save you $20 to $50), could cost 

you a customer that will spend $900 

over a year’s time, and will serve as a 

constant flow of referrals.

It is important to continue to mail 

into your best carrier routes or neigh-

borhoods monthly because even the 

most well-established stores that 

have been marketing for years only 

see a 20 percent to 25 percent pen-

etration rate in their markets. There is 

always room to grow in these areas. 

In addition, you have an influx of fam-

ilies moving in and out of these great 

neighborhoods, so you want to intro-

duce your business through mailings 

so that your shop is top of mind for 

these new potential customers.

The Return

Once a direct mail campaign has been 

mailed, the real work begins. Shop 

owners need to measure the results 

of their compaigns to see if they were 

successful. What was the return on 

investment? 

There are various tools to help 

gather this kind of information. One 

such example is utilizing an ROI 

data extraction program to judge the 

impact of our direct mail efforts. This 

program helps determine who spe-

cifically responded to the monthly 

campaign by matching the addresses 

where postcards where mailed that 

month against addresses in the cus-

tomers point-of-sale system within a 

specific period of time. In addition, 

each campaign is sent out with a spe-

cific tracking number that is used by 

clients to not only determine when a 

customer is responding to the direct 

mail, but also allows them to find out 

how much a customer spent during 

the recent visit.

Call tracking is also a big part of 

the success of a direct mail market-

ing campaign. The typical call track-

ing number is a local phone number 

that is created to log and record all 

the calls that are generated from the 

direct mail postcard. The calls are 

routed through a call tracking com-

pany that ultimately redirects the 

customer to the business. 

While originally created to help 

advertisers figure out where leads 

were coming from, call tracking has 

evolved to the point where the infor-

mation this tool provides is too valu-

able to pass up.

Call tracking allows businesses to 

realistically evaluate the success of 

a campaign by calculating response 

rates. But it’s more than a simple tally 

of phone calls. Analytics can show 

which campaigns perform better in 

certain areas, during certain times of 

the year and even which households 

respond better to one campaign ver-

sus another. Call tracking can also 

record phone calls to determine if 

extra training is needed to increase 

customer response. For instance, if 

you send out 1,000 pieces and get 

500 responses, but only a few actually 

show up and spend money with the 

business, the problem might not be 

with the campaign or the direct mail 

targeting, but in the way your staff 

handles new customer calls. 

It is mind boggling how owners 

spend good money to drive busi-

ness through advertising, but do not 

train and inspect how the front line 

employees answer the phone. While 

I could write an entire article on the 

topic of how to make the most of pros-

pect calls, I’ll briefly say that the goal 

is to make life convenient for the cus-

tomers and not the shop. Basically, 

move heaven and earth to fix the 

problem and you’ll be rewarded with 

a new customer.

Some companies will even evalu-

ate your staff’s performance, based 

on the factors you consider important. 

Knowledge is power. The more 

you know about your customers and 

potential customers, the better your 

direct mail campaign is going to be. 

More than that, you should be fully 

aware of how your employees and 

sales staff handle customers. A direct 

mail campaign might generate calls 

from hundreds of people, but your 

staff has to be able to convert those 

responses into sales.

With today’s direct mail technol-

ogy, that kind of information can eas-

ily be gathered and evaluated so that 

changes can constantly be made to 

ensure the highest possible return on 

the direct mail investment. 

TIM ROSS
CONTRIBUTOR

Tim Ross is president of Mudlick Mail, a provider of direct 
mail services for the automotive service industry. He has 
been with Mudlick Mail since 2008.  

  Contact Tim in our Workshop at 
Mudlick Mail

With today’s direct mail 
technology, info can be 
gathered and evaluated so 
that changes can constantly 
be made to ensure the 
highest possible ROI.
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The garage is where Red Kap performance workwear lives, and where our best ideas 
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Comfortable, professional, long-lasting uniforms that stand up to hard days, greasy nights 
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In a perfect world, you’d have the best
quality part, all the information you need,
and the easiest way to order.


This is the one combination that’s easy to remember. Designed
and tested with specific Toyota models, turn to Toyota Genuine
Parts to lock in the fit, the quality and the performance that will
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Naturally the store is tops in the 

service industry, having built an out-

standing reputation with both its cus-

tomers and the franchiser.

But the owners are more concerned 

with the future than the past, hence their 

hiring of Jen McCann as marketing co-

ordinator, a new title slowly taking hold 

in the industry. Utilized by a growing 

number of shops big and small, this po-

sition, sometimes billed as marketing 

director, has long existed with larger 

companies selling goods and services. 

But with the advent of the internet, spe-

cialized personnel are now needed to 

sort out a shop’s online presence. 

“Unless you have a lot of time to 

devote (to the Internet), I think it’s very 

vital,” McCann comments. “I certainly 

keep myself busy, so I don’t know what 

they did before me.”

McCann is the fi rst person to have 

this job at Graham, hired right out of 

college where she was majoring in 

business marketing. Her responsibili-

ties include maintaining Graham Tire’s 

website, which is more complicated 

than it sounds. The site itself was de-

signed “to deliver an easy customer 

journey for the visitor; anyone that vis-

its our site should be able to fi nd what 

they are looking for in a matter of min-

utes,” says McCann. “This includes an 

easy to use navigation bar, a ‘smart’ 

search option and all of our deals and 

promotions prominently displayed on 

the homepage.”  

But you can’t just set up a website 

and let it go at that. While the site it-

self might be easy to use, how easy is 

it to fi nd? “Every couple of years Google 

comes up with an algorithm that says 

in order to surface organically in a 

search, meaning at the top of the list 

when somebody searches something 

like ‘service in Worthington,’ your web-

site has to have new content, it has to 

be updated at pretty regular intervals.” 

McCann explains. “Having a mobile 

site helps, so basically we try and add 

new coupons, new banners, rotate our 

tires, highlight our service as often as 

we can so we can be on top of Google’s 

searches.”

Brave new 

world
More than just tires and more than just history.

BY ROBERT BRAVENDER  |  CONTRIBUTING EDITOR

R
ich in history, Graham Tire succeeds most at not 
becoming a part of it. Started nearly 60 years ago, this 
particular Goodyear franchise has spread its stores 
throughout Iowa and along the Minnesota border until 

it now has 11 locations, even a retread factory.

AT A GLANCE

Graham Tire Company
Shop name

Bob Graham
Owner

Worthington, Minn.
Main shop location

11
Number of locations

58
Years in business

200
Total number of employees

24
Number of technicians

Varies by location
Shop size

6-12 per location
Number of bays

187 (main location)
Average vehicles per week

$113 (main location)
Average weekly repair ticket

$12 million (main location)
Annual gross revenue

Goodyear, Mighty, Titan Farm
Shop affi liations

A snapshot of one of the industry’s leading shops
GRAHAM TIRE / WORTHINGTON, MINN.

THE 2013 CONTEST STARTS NEXT 
MONTH. EMAIL FOR INFO 

TBRANDYBERRY@ADVANSTAR.COM
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Rather than a catch-as-you-can-

catch effort from random staff mem-

bers, McCann’s time is devoted solely 

to making the website and all of Gra-

ham Tire’s marketing efforts work to-

gether and drive business. “With that 

time I can research what we need to 

be doing, why something is not work-

ing rather than try and throw some-

thing at it, because I’d found a couple 

of minutes during the day,” she reports. 

“(Advertising) is very expensive, so it 

needs to be a coordinated effort.”

For this, McCann utilizes a variety 

of marketing modes: social media like 

Facebook and Twitter, direct mail, 

email marketing, billboards, local radio 

and newspaper, and local events within 

each store’s community. And Graham 

Tire has plenty to advertise. 

Founded in 1951 by Bill Graham, in 

1965 his son Bob began developing the 

eastern half of the company (the west-

ern half run by his brother Tom in Ne-

braska and South Dakota), which is now 

run by General Manager Kelly Monthei 

(pronounced “monty”). Under their col-

lective auspices, the company has grown 

to 10 retail stores — seven in Iowa, three 

in Minnesota, with headquarters at their 

Worthington, Minn., branch — as well 

as one commercial store and the afore-

mentioned retread plant.

And how does one get a retread plant? 

Short answer: volume. That volume de-

rives from quality work. The lube techs 

alone are required to fill out a 37-point 

inspection sheet on each vehicle. 

“Each of our locations has the ability 

to reprogram and reflash on-board com-

puter systems,” McCann reports. “We 

incorporate the use of scan tools from 

Snap-on, Ease and OTC, (and) have made 

large investments in not only equipment 

but countless hours of training.” 

At each of the stores, employees 

utilizes online training available 

through ASE and Goodyear; for the lat-

ter, this not only includes technicians 

but sales and management. “All of our 

mechanics are ASE certified at least to 

some degree, while probably over half 

are ASE Master certified,” McCann 

cites. “All of our parts stores have their 

own training websites, and we try to 

utilize that into the program, making 

sure everybody is current.”

During the past five years, techni-

cians also have attended numerous 

training classes put on by Automotive 

Training Group, Inc., a company spe-

cializing in advanced technical infor-

mation and training. “We attend lots of 

training shows,” McCann affirms. “We 

just sent something like eight people 

down to VISION Hi-Tech Training & 

Expo in Kansas City, which is a big deal 

for the automotive industry.”

Each store holds monthly meetings 

to track problems and chart progress; 

a district service manager visits each 

store to ensure quality is maintained 

and lines of communication are kept 

open. Factor in location, logistics and 

loyalty (Graham has been a Goodyear 

retailer for more than 50 years), and you 

are rewarded with a warehouse distri-

bution network and a factory, which re-

caps tires for semi-tractors and agricul-

tural equipment.

A lot of these recaps are distributed 

throughout Goodyear’s regional net-

work, while some supply Graham Tire’s 

own commercial tire center, located in 

Des Moines, Iowa. Besides offering and 

installing these tires, they also service 

fleet accounts. “We do alignments, small 

engine work,” says McCann. “It’s spe-

cifically geared toward commercial ap-

plications like semis.”

Recently McCann had posted on the 

website that the company had proudly 

sponsored a 150-mile K&N Pro Series race 

at the Iowa Speedway in Newton, as well 

as purchased a cup car with Graham Tire 

livery from Hendricks Motorsports for 

display purposes. Who says marketing 

has to be all work and no play? 

Master Technician Jack Byers repairs a coolant leak on a 2003 Buick Park Avenue.

ASE Technician Evan Cummings 
raises a Ford F-150 to examine the 
chassis.

A brand new automotive detail shop 
features full-time detailer with more 
than 20 years of experience.

ROBERT 
BRAVENDER
CONTRIBUTOR

Robert Bravender graduated from the University of 
Memphis with a bachelor’s degree in film and video pro-
duction. 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
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L
et me share with you a tech-

nique that will give you a 

quick and effective way to 

capture the concern and 

determine, with a high level 

of certainty, an analysis path. It uses 

your scan tool to watch the fuel trims 

and the downstream O2 sensors. I 

began teaching this technique to 

Ford technicians in the Advanced 

Drivability courses starting in 2000 

as a Service Training Instructor with 

Ford Motor Company.

To understand why this meth-

od works, let’s lay the foundation 

by reviewing Powertrain Control 

Module (PCM) feedback fuel con-

trol. First, the conventional zirconia 

dioxide sensor is the feedback to the 

PCM reporting the exhaust stream 

as rich or lean with a stoichiometric 

switch point of 450mV. In operation, 

it is more accurate to say the sensor 

is a switch and that stoichiometric 

(the ideal air/fuel mix) is a range that 

goes from about 350mV to 650mV. A 

voltage above 650mV then repre-

sents a rich (low oxygen (O2) and/or 

high hydrocarbon (HC) content) air/

fuel mixture in the exhaust. A voltage 

below 350mV represents a lean (high 

oxygen and/or low hydrocarbon con-

tent) air/fuel mixture in the exhaust. 

A voltage reading between 350 and 

650mV is a stoichiometric (14.7:1) 

air/fuel mixture in the exhaust. 

When we monitor the convention-

al oxygen sensors’ signals, we see 

that at a steady state operation the 

typical vehicle’s upstream O2 will be 

constantly switching rich-lean. With 

a working cat during steady state 

operation, the downstream oxygen 

sensors will be holding steady, usu-

ally somewhere in between 350 and 

650mV. 

Testing also has shown that as a 

rich-lean or stoichiometric switch, 

HAVE YOU EVER HAD A VEHICLE IN YOUR SHOP WITH NO CODE 
OR A P0300 CODE INTERMITTENT MISFIRE AND WONDERED 
WHETHER TO CHECK FOR A FUEL OR IGNITION CAUSE FIRST?
BY MARK DEKOSTER | CONTRIBUTING EDITOR

Ô DRIVABILITY

Scan this QR Code to watch a 
how-to video on fuel system 
testing. Or visit MotorAge.com/
fuelsystemtest

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

read it on MotorAge.com

TPMS RELEARN 
VS. PROGRAM

See the main 

differences in TPMS 

procedures in this 

Continental video. 

/relearn

SPRING 
CHECKLIST

Mopar offers these 

10 tips for spring 

vehicle 

maintenance. 

/checklist 

HUB BEARING 
SERVICE TIPS

SKF has issued a 

tech tip for its hub 

bearings and ABS 

sensor cords. 

/bearingtip 
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PUTTING
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DOWNSTREAM
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LOOKING GOOD…  
          FEELING GOOD 
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PAD LIFE
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With more friction to rotor surface contact, 
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less pedal effort. The patented “S-Groove” 
slot design moves harmful heat and 
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helping extend friction life up to 30%.  
Two protective coatings protect against 
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Visit RaybestosBrakes.com or call  
800-323-0354 for more information.

** Patent: D640,620
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the operation of the 

s e n s o r  d o e s  n o t 

change based on 

c o m b u s t i o n .  I n 

other words, if a 

stoichiometric air/

fuel mix entered 

the combustion 

chamber, a stoichio-

metric air/fuel mix 

comes out. 

If a cylinder does not 

fire due to an ignition con-

cern, the effect on the upstream sen-

sor will be minimal. If the cylinder 

does not fire due to a lack of fuel, the 

effect will be pronounced. Note: There 

is what is called the Characteristic 

Shift Down, which comes from a sen-

sor being contaminated by an excess 

amount of HC in the exhaust stream if 

the over rich or misfire condition lasts 

long enough. 

Getting the Switch to Switch

To get a conventional oxygen sensor 

to switch, the PCM drives the mix-

ture rich to lean to rich. This can be 

seen with a scan-tool that will graph 

the Short Term Fuel Trims (STFTs). 

The pattern will be a saw tooth that 

is just opposite of the sensor voltage 

swing. By watching the STFT values, 

you also will see that they will be 

switching in a ±4 percent range (on a 

known good car, of course). If the fuel 

trims spend about an equal amount 

of time adding and subtracting, then 

the overall fuel mix is 

stoichiometric.

Long Term Fuel 

Trim (LTFT) is the 

adaptive strategy 

side of the system 

and those values 

will be used for 

baseline purposes 

in  this  analysis . 

Under normal opera-

tion, we expect these 

values to be within 10 per-

cent of zero. While it takes LTFT 

in excess of ±25 percent to set a rich 

or lean Diagnostic Trouble Code 

(DTC) and illuminate the Malfunction 

Indicator Lamp (MIL), I consider any-

thing in excess of ±10 percent to be 

a concern that requires investiga-

tion. Possibilities include contami-

nated oil, slight vacuum leaks or a 

contaminated Mass Airflow sensor 

(MAF), and are all things that should 

be looked into.

Add in the Converter

To finish the foundation, let’s review 

engine and catalytic converter opera-

tion. When STFT is switching in a ±4 

percent range, a stoichiometric air/

fuel mix is entering and leaving the 

cylinder. That is critical to under-

standing operation and using this 

technique to analyze intermittent 

misfire concerns. It is the combination 

of STFT and LTFT that tells us what 

entered the cylinder. 

You can see the downstream O2s are floating at about .68V and the STFT is switch-
ing in a ±3 percent range.

Check out a case
study on misfi ring Chevy

using fuel trim as a
diagnostic aid. 

MotorAge.com/
casestudy
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If the air/fuel ratio coming out of 

the cylinder is lean, the sensor will 

stay at a low voltage. Keep in mind 

that lean can be too much air or not 

enough fuel; rich is just the opposite. 

Conversely, the voltage will stay 

high if the air/fuel mix is rich. The 

PCM will decrease or increase fuel 

pulse width until it gets the sensor 

to once again switch. Once the sen-

sor is switching, the STFT goes back 

to switching in a ±4 percent range 

again. Adaptive strategy will start, 

and the PCM will learn what the new 

normal is and LTFT will change so 

that the STFT switch range is above 

and below zero.

The last part of the system to con-

sider is the operation of the catalytic 

converter and the downstream oxy-

gen sensors. A normally function-

ing cat will take excess O2 that is 

in the exhaust stream and store it. 

It will also capture the HC and CO 

and store it. (NOx emissions and cat 

operation does not effect this diag-

nostic.) During catalytic operation; 

the O2, HC, and CO are used and we 

have H2O (water) and CO2 (carbon 

dioxide) coming out. There is a bal-

ance during steady state operation 

and the downstream sensor will also 

indicate whether or not a stoichio-

metric A/F left the cylinder(s). 

It is typical to see the downstream 

sensor voltage floating in the 350 to 

650mV range when the cat is lit off, 

the system is in closed loop and there 

are no misfires or other concerns. In 

fact, most manufacturers monitor the 

downstream oxygen sensors and will 

tweak LTFT to improve fuel econo-

my and reduce emissions. That is 

one reason your car’s fuel economy 

improves during steady-state high-

way driving. 

Using This Info To Fix A Car

Now that we have set the foundation, 

let’s use this information to figure out 

what causes an intermittent misfire.

If your vehicle has a P03xx code, 

then follow the pinpoint test related 

to the code. If not, then we will start 

by getting a baseline on the vehicle. 

Baseline the vehicle means to note 

what the LTFT and STFT values are 

without the misfire present and note 

where the downstream oxygen sen-

sor voltage is.

The car needs to be running in 

closed loop as most vehicles limit 

datastream in open loop operation. Of 

course, if the car has gone into open 

loop, there should also be a MIL code 

or at least a pending MIL code.

Another piece of data to review is 

the misfire data. Ford does not list 

misfire counts in their data stream 

but useful misfire information can 

be found in Mode $06. This informa-

tion will give you a sense for which 

cylinder(s) have a concern. They may 

not give a direction, such as fuel or 

ignition but it will at least point you 

towards a specific cylinder.

Let’s consider what happens in a 

“good” cylinder in closed loop. A near 

stoichiometric A/F ratio enters the 

cylinder. The plug fires, the mixture 

burns, and the exhaust is expelled 

out and into the exhaust system on 

its way to the catalytic converter. 

The cat absorbs any excess O2, HC 

and CO and then processes that into 

H2O and CO2. This exhaust stream 

then passes by the downstream O2

and out the tailpipe. As this happens, 

the upstream O2 switches and out-

puts a varying voltage between 100 

In this image, you can clearly see the STFT and upstream O2 in a rich/lean dance.

You can see the concern at the 60 second mark.  STFT shot up to about +20 percent 
and got the O2 switching again. Within about 10 seconds the LTFT begin ramping up 
and STFT starting going back towards a ±3 percent range as the LTFT learned the 
new normal and adapted.
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and 900mV. The downstream O2 will 

stay fairly steady and float between 

350 to 650mV. Now let’s take a look 

at what happens when things don’t 

go as planned.

Scenario 1 – Ignition misfire. 

In closed loop operation, the PCM 

has created a near stoichiometric 

A/F ratio in the cylinder. When the 

sparkplug doesn’t fire that A/F mix 

enters the exhaust stream. Some fuel 

condenses out in the cylinder and 

goes into the oil. This is why the O2

sensor gives an initial lean reading. 

However, most of that stoichiomet-

ric air/fuel mix enters the exhaust 

stream, goes past the upstream sen-

sor and into the cat.

Anytime there is a change in the 

A/F ratio sensed by the O2s, the STFT 

will react and begin to add or subtract 

fuel to get the O2 to switch. With an 

ignition misfire the STFT typically will 

only need to add up to 15 percent to 

get the O2 to return to switching.

The downstream O2 will show an 

increase in voltage and go into the 

900mV to even 1,000mV range. This 

happens because the cat has to try 

and clean the exhaust and so it uses 

all of the stored O2 entering from the 

misfiring cylinder. It is unable to oxi-

dize all of the HC and uses most to 

all of the excess O2 that came with 

the HC from the cylinder that had the 

misfire.

The cat is trying to clean the 

exhaust and therefore the down-

stream O2 sees a rich exhaust stream, 

low O2. It will output a voltage above 

650mV and usually above 900mV 

during the event. The one above is 

at 980mV.

This happens so consistently that 

you can look at the datastream dur-

ing the misfire event and if STFT has 

changed less than 15 percent positive 

and the downstream oxygen sensor 

has voltage higher than 650mV that 

you can with confidence look for an 

ignition related concern to be the 

cause of the misfire.

To prove this to students and 

myself, I have intentionally created 

this concern on many cars over the 

years to assess the reliability of the 

test. I have yet to find a vehicle in 

which this was not seen. Even vehi-

cles with upstream wide band air fuel 

sensors react the same way.



42  JUNE 2013  MotorAge.Com  

TECHNOLOGY Ô DRIVABILITY

My observations do show, however, 

that sensor placement in the exhaust 

system has an effect on this method. 

When the manufacturer places the 

upstream oxygen sensor farther down 

the exhaust system the effect of a 

misfire tends to be dampened. As the 

exhaust streams from the other cylin-

ders mixes with the stream from the 

misfiring cylinder the change in fuel 

trims tends to be less.

One thing you may have to watch 

out for is when the OEM has built 

in some type of limp in mode that 

impacts the datastream. In this 

case of a Lincoln Towncar, the PCM 

determines a fault and goes into 

what Ford calls Failure Mode Effects 

Management. There will be a failure 

code in this case, the 

Loop Status Parameter Identifier 

(PID) will show OL-FAULT (Open 

Loop-Fault) and the PCM stops send-

ing most datastream to the scantool

Scenario 2 – A lack of fuel misfire. 

In the case of a misfire caused by an 

injector that does not spray fuel the 

reaction of STFT and the downstream 

O2 is significantly different. If we have 

a miss caused by no fuel or little fuel 

due to a mostly plugged injector, then 

the mix in the cylinder is mostly air. 

Isn’t that the same as a lean air/fuel 

mix? This cylinder full of air is then 

pushed out into the exhaust stream, 

past the upstream O2s and into the cat.

In this case, the reaction of the 

STFT will go well beyond 15 percent. 

Because there is an excess of oxygen 

going into the cat, the cat has more 

than enough O2 to oxidize what HC 

and CO enters and have O2 left over. 

The reaction of the downstream O2 is 

to produce voltages below 100mV. In 

this example, the voltage produced is 

8mV.

The rule of thumb for a fuel-related 

misfire concern is STFT going more 

than 15 percent positive, often into the 

mid 20 percent range or more and the 

downstream O2 voltage below 350mV. 

The downstream oxygen sensors 

also can be used in a similar fashion to 

analyze concerns such as a fuel pump 

losing pressure or volume. As the vol-

ume drops off and the system goes 

lean the downstream sensors will go 

lean as well. Because both banks will 

be similarly affected you can rule out 

a single cylinder concern as the cause 

of the lean running condition. 

Keep this tool in your memory tool-

box for the next intermittent misfire 

you’re faced with: 

t�"����QFSDFOU�PS� MFTT�DIBOHF� JO�

trim and a downstream O2 above 

650mV points to an ignition concern

t� "� ��� QFSDFOU� PS� NPSF� DIBOHF�

in trim and a downstream O2 under 

350mV points to a lack of fuel concern

These scenarios are fairly easy 

for you to recreate in your shop to 

see the results and prove to yourself 

that this method is repeatable to the 

point of being a realistic method for 

analysis. 

The cursor shows the fault occurring and the changes are minimal. STFT has only 
gone positive by about 10 percent. The O2S22 has gone to .98V. In this case, the 
PCM has recognized the fault and is showing a misfire. If the PCM sets a distinct 
code, then you will have that additional information to go on.

A 2006 Ranger would lose power every so often and then continue. The failure 
event was captured with a scantool and it was obvious from fuel trims and the 
downstream O2s that it was going lean. Additional testing found a loose ground 
connection for the fuel pump and was easily repaired.
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EDITOR’S NOTE: The following article 

ran earlier in 2013, but was trimmed due 

to space. It follows in its entirety.

F
orced induction – it’s about num-

bers. Numbers matter. Ask your 

accountant. Ask your customer. 

Ask an engine builder. One num-

ber an engine builder loves is 

the one for an engine’s volumetric effi-

ciency, or VE.

VE is a measurement of how full an 

engine’s cylinder is with air. The num-

ber assumes that the air contained in 

the cylinder is at ambient pressure at 

sea level (14.7 psi). Obviously, with 

an engine at rest each cylinder is 100 

percent volumetric efficient, but we 

don’t care about engines at rest. The 

trick is achieving high VE when it mat-

ters most: under acceleration and at 

higher rpms. Under typical high rpm 

conditions air is moving into a cylinder 

courtesy of a piston traveling close to 

50 feet per second, and that’s where 

the difficulty begins. Forced induction 

from superchargers and turbochargers 

lend a hand to increase engine VE. 

More Air = More Power

Every tech knows more air means 

more power. That’s always been the 

rule with engine performance whether 

you’re grading performance on power 

or efficiency. Not that fuel and spark 

deserve less than honorable mentions. 

Air volume and density is the biggest 

factor when you want to go fast or go 

efficient or in the realm of today’s auto-

motive market – plenty of both. 

Consider that the average catalytic 

converter equipped non-direct injec-

tion spark ignited engine has an opti-

mal stoichiometric air:fuel (AF) ratio of 

14.7 pounds of air to every 1 pound of 

fuel. Take into consideration the vast 

difference between an actual volume of 

1 pound of fuel and 14.7 pounds of air. 

One pound of fuel would fill a 20 ounce 

empty plastic soda bottle from a vend-

ing machine. In order to really calculate 

how much air 14.7 pounds is (volume 

wise), we could do a bunch of complex 

math or just look it up for an assumed 

pressure of sea level and temperature 

of 70° F. Those numbers considered, 

14.7 pounds of air is 2,894 gallons. 

That’s right — for every one 20-ounce 

soda bottle of gasoline an engine con-

sumes it breathes enough air to fill a 

small gasoline delivery truck’s tank. 

Now that everyone’s head is around 

the mental picture of a soda bottle of 

fuel for every tanker truck tank of air, 

we can really appreciate the impor-

tance of volumetric efficiency and the 

role of a blower — a supercharger or 

turbocharger. 

While VE can be improved with 

induction and exhaust manifold deigns, 

valve timing and a host of other design 

WHEN YOU’RE TALKING POWER, MOST PEOPLE WANT MORE. 
PACKING AIR IN, MEANS THERE’S MORE FUEL TO BURN.
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Late model common rail diesel variable geometry turbo with actuator / control ECU on side.
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tricks, nothing beats the blower. A 

turbine drawing in ambient pres-

sure air and compressing it to two or 

more atmospheres (30 PSI or greater) 

increases the VE and thus performance 

of an engine in an impressive manner. 

Blower 101

In a general sense, there is nothing 

new about either style of VE boost-

ing blowers. Superchargers utilize an 

engine driven turbine that compresses 

air (thereby increasing air pressure 

and density) via a chain, gear or belt. 

The result is low-end torque along 

with a horsepower boost at higher 

rpms. Trucks, muscle cars, dragsters, 

etc. have been traditional users of the 

supercharger for many, many decades. 

While saddling the crankshaft with 

another mission (turning a supercharg-

er) does drop fuel economy ever so 

slightly, the supercharger shines with 

instant power that will make a believer 

out of anyone behind the wheel. 

Turbochargers, on the other hand, 

use exhaust gas driven blowers to 

increase high-end horsepower. Trucks, 

performance cars,and longer duration 

racing vehicles (Formula 1, CART, etc.) 

all are traditional candidates for turbo-

charging. For these reasons, blowers 

are quite at home on diesel-equipped 

trucks and some non-performance ori-

ented passenger cars. You will be hard 

pressed to find a light duty (LD) diesel 

truck today without a turbocharger. 

Although turbo and superchargers 

have been around for more than 125 

years, the turbo has been an exception 

to the rule on most domestic passenger 

cars and gas engine equipped LD trucks 

for most of those years. In recent years, 

trends resulting from stricter emission 

and environmental stan-

dards have resulted in 

the turbo’s exposure 

into the economy 

car market. 

Take for example 

the Chevrolet Cruze 

1.4 liter 4 cylinder 

engine. The Cruze 

isn’t exactly a mini-

car, nor is it stripped 

down to be ultra-light as 

are some imported economy 

cars, so 1.4 liters under the hood hardly 

sounds like enough power until its tur-

bocharger is factored in. Performance is 

quite adequate while mileage nears the 

numbers that are typically only met with 

a hybrid electric vehicle. 

Not to be outdone, Ford’s approach 

to this increasingly popular technology 

is marketed as “EcoBoost” and, as is 

with the case of some of the GM appli-

cations, Ford utilizes a smaller engine 

with a turbocharger to do “more with 

less.” Ford pairs their gasoline direct 

injection (GDI) with their turbo to 

reduce the delay inherent with most 

turbos commonly referred to as “turbo 

lag.” The combination increases fuel 

economy by 20 percent, reduces emis-

sions by 15 percent and still provides a 

noticeable improvement in power.

The Hardware (and Software)

Hardware for the supercharger varies 

with the design of the blower inter-

nally. Rotor superchargers, centrifu-

gal superchargers and vane super-

chargers comprise the most popular 

variety within the passenger car 

market. The physically longer design 

used on vehicles like the Buick 3800 

and on street rods/top fuel dragsters 

use a set of two rotors. 

Buick, Pontiac and 

Oldsmobi le  3800 

V6 models were 

popular  cars  to 

sport the option of 

the Eaton M62 and 

M90 blowers. 

These units often 

are called Roots after 

the company/inventor 

name. Centrifugal super-

chargers are compact units 

utilizing a spinning turbine. These 

typically are used in tight spaces such 

as bolt on aftermarket units although 

some late model Ford Mustangs, 

Thunderbirds and limited edition 

F-150s did come from the factory 

supercharged. The common GM Roots-

style blower’s main components were 

the compressor housing, (part of the 

upper intake manifold on the GM V6 

designs) the nose drive unit containing 

a drive pulley, coupler, bearings and 

a boost bypass shaft with associated 

bypass actuator and vacuum solenoid. 

The job of the bypass shaft/plate is 

to allow normally aspirated air to enter 

the engine in a non-compressed state 

thereby eliminating or reducing boost. 

During periods of rapid decel or after 

engine management electronics have 

detected certain problems the boost 

bypass solenoid is activated to apply 

vacuum to the vacuum actuator. The 

actuator in turn moves a rod connected 

to the bypass shaft. The bypass shaft 

has a butterfly plate on it resembling 

a small throttle plate. 

Hardware for the typical turbo-

charger contains the turbine wheel, 

(exhaust driven fan) turbine housing, 

turbo shaft bearing housing, compres-

sor wheel, (compresses air) compres-

sor housing, waste gate and waste 

gate actuator. 

The wastegate is a valve that 

allows exhaust gas flow to bypass 

the exhaust driven turbo when con-

ditions merit that boost be limited 

as in the case with the supercharger 

boost bypass valve. Wastegates can 

be mechanically controlled by the 

mechanical dynamics of boost pres-

sure versus vacuum against a spring 

loaded diaphragm. The diaphragm, in 

turn, moves a rod, which is connected 

to the wastegate valve itself. The rod 

traditionally has had the appearance 

Find out just how
important it really is

to have a solid base engine
before you decide
to add more air at 
MotorAge.com/

howfast

On this chart of a 2012 Chevy Cruse with 1.4 Turbo, green is throttle, blue is 

rpms, red is turbo bypass and magenta is turbo wastegate. When scanning, 

make sure boost goes up with load and throttle increases and down with decel.
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of being adjustable and is — by the 

factory only in most cases. 

Now that I’ve made that disclaimer, 

some techs will have to fix the DIY 

or other “tech” who worked on it to 

adjust the boost up to (or down to) 

specs after the rod has been adjusted. 

Removal from the turbo is required 

in order to shorten (increase boost) 

or lengthen the rod (decrease boost). 

More recent turbos, like those on 

some modern common rail diesels, 

the wastegate actuator control is part 

mechanical (spring loaded diaphragm 

versus boost pressure / exhaust back 

pressure) and part electronic vacuum 

solenoid control courtesy of the engine 

management computer. 

To add to further complexity (not 

that any OEM engineer ever does so 

on purpose) another advance in recent 

model years for turbo chargers is the 

variable geometry (displacement) 

turbocharger. They work off of the 

Bernoulli principle. A ring surrounds 

the exhaust turbine that contains a 

set of nine or so vanes shaped like an 

airplane wing. As the ring is rotated 

by an actuator, the position of the 

vanes change and like the flaps on an 

airplane wing, pressure is changed. 

This changes the turbine’s speed (and 

engine boost) and along with that, 

exhaust backpressure. 

Increasing exhaust back pressure 

is desirable for a diesel to assist with 

much needed EGR. Typical to newer 

diesels, the variable geometry turbo 

actuator is moved hydraulically via 

electronic controls. The actuator and 

associated controls are in the center 

of the turbo housing and include an 

actuator position sensor and a turbine 

shaft speed sensor. The actuator elec-

tronic control may be a full-blown ECU 

on the CAN communications bus. In 

these cases, the engine coolant may 

be used to keep the ECU alive in that 

hot environment. 

Not wanting to be outdone by the 

diesel engineers, GM’s gas engine 

powertrain engineers introduced a 

boosted air bypass valve into the cold 

air side of their small engine. The 1.4 

liter Chevrolet Cruse is an example. 

Here is how it works. When the accel-

erator pedal is depressed this bypass 

valve is closed. The force in the return 

spring integrated in the valve presses 

the valve cone against its seat in the 

turbo housing. The valve is turned off 

when the accelerator pedal is released, 

In order to avoid pressure spikes 

in the intake manifold and unloading 

or overrunning the turbo, the engine 

control module (ECM) sends a voltage 

signal to the bypass valve, which will 

then open. The compressed air on the 

pressure side of the turbo is led to the 

intake via the open valve. 

When the pressure drops, the tur-

bine speed can be kept relatively high 

and the turbocharger is prevented 

from exceeding the pump limit. This 

Here is a late 1990s GM 3800 V6 Supercharger. The small throttle 

plate looking bypass for boost opens when ECU controlled vacuum 

solenoid activates. 

On this Eaton supercharger (GM), if the pulley can be moved up and 

down or side to side, there is a bearing problem. If the pulley can be 

rotated several degrees before meeting the resistance of the Roots 

blower rotors, there are worn out couplers. 
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is all done on the cold side (intake) of 

the system. There is still a wastegate 

for the vehicle’s turbocharger.

Speaking of the cold side, last but 

not least in the world of hardware 

would be the heat exchanger referred 

to as an intercooler. You don’t have to 

design in an intercooler to build a vehi-

cle with a blower, but it sure helps. 

Back to the ideal gas law — if you com-

press a gas the temperature goes up 

with the pressure. We don’t need to 

add more heat into a NOx/Knock prone 

environment so we cool the air prior to 

the intake manifold. Intercoolers might 

be mounted in front of the radiator/

condenser or on top of the engine. 

They might be air-cooled or water-

cooled. They are important. When 

they get restricted for airflow (inter-

nally or externally) the very technology 

that was used to increase VE is now 

decreasing it.

Oil Can, Please

Superchargers spinning at 50,000 

rpms and their counterpart turbo 

spinning at 100,000 rpms require a 

sufficient amount of uncontaminated 

lubrication. Although not restricted to 

a stationary oil sump design, the Eaton 

Roots-style blower used in GM’s pas-

senger car line applications utilized a 

sump with its own oil. 

Regardless how neglected the motor 

oil was in the crankcase, the super-

charger still has a fighting chance. 

The oil should be changed whenever 

bearing failure has occurred or any 

other source of contamination or abu-

sive service (racing, towing, etc.) is 

suspected. In the case of the popular 

GM V6 applications using Eaton blow-

ers, the service procedure requires 

two bottles of Supercharger Oil (P/N 

10953513) unless you opt to not flush 

the nose drive assembly.

You don’t necessarily have to 

remove the unit from the engine to 

drain the oil once the ¼-inch drain plug 

is removed. Simply use a floor jack to 

raise the driver’s side of the vehicle to 

push the oil towards the front of the 

unit. Using two large syringes (farm 

supply store) and some ¼-inch clear 

tubing, you can then suction out the 

oil from the unit. Lower the floor jack 

to bring the vehicle level again and 

use the syringes and clear tubing to 

add oil until it reaches just below the 

bottom of the threads of the drain hole. 

Using clear tubing will help you see 

when the oil reaches the bottom of the 

threads.

Turbocharger lubrication is supplied 

in most all cases from the engine’s 

lubrication system, which leads to a 

bit of a dilemma these days. On one 

hand, we have the traditional 3,000-

mile oil change for all but rough ser-

vice (short trips or hot usage vehicles), 

while on the other hand we have 

longer-life oils, better filters and the 

ever so popular oil life monitor that 

tells the customer when to have the 

oil changed. Oil life monitors are based 

on engine Parameter Identifiers (PIDs) 

like the vehicle speed sensor (VSS) for 

distance and the engine coolant tem-

perature sensor (ECT) sensor for time 

at operating temperature to produce a 

software model that allows for some of 

the factors in oil breakdown but what 

about other factors like dusty roads 

and cheap air filters? 

According to one OEM dealer ser-

vice manager in my hometown, the 

hype about the waste of money and 

cost to the environment due to the 

myth of the 3,000-mile oil change 

has resulted in the opposite extreme: 

oil that doesn’t get changed often 

enough. Drivers are waiting the 7,800 

to 20,000 miles of driving with their 

synthetic oil waiting for that oil life 

monitor to clock down to zero percent 

and according to my service manag-

er friend’s experience with a rash of 

engine problems like premature valve 

guide wear that’s too late. 

When we are talking about a hot, 

high-revving turbocharger a return to 

slightly more conservative oil change 

intervals is in order to prevent pre-

mature turbo wear out. Oil is cheap. 

Turbos are not.

Diagnosing Blower Problems

Noise is the big complaint with both 

turbochargers and superchargers due 

to wear out. Keep in mind some noise 

is normal. Some turbo or supercharg-

er whine is the nature of the beast. 

If a pulley has been changed out on 

a GM supercharger (smaller one for 

more blower speed/boost) there will 

be more natural noise from the super-

charger. 

When noise exceeds the norm, it’s 

time to diagnose why. If you can get 

to either side of the turbine on a tur-

bocharger (cold side will be easier) 

simply use your fingertip to check for 

play up and down. There should not 

be any noticeable bearing movement 

with upward and downward motion. 

When a shaft bearing is loose or worn 

out on a turbo, it often is the oil issue 

previously mentioned. Bearing noises 

are of course expected but on some of 

the diesels due to design and location 

worn out bearings can make a noise 

you might swear is an exhaust leak 

but actually is a worn turbocharger 

bearing. 

With a high mileage older super-

charger (i.e. a 1990s something Buick) 

it might just be wear out with some-

thing in the nose drive unit. Those 

noises come in two varieties: bearing 

wear and coupler wear. If the noise is 

grinding or whining the bearings are 

the likely sources. If there is a noise 

like something rattling or loose, look 

The intercooler is built into top of Ford Powerstroke diesel engine.
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for a bad coupler. The coupler’s job 

is to connect the pulley driven input 

shaft to the rotors internal to the 

supercharger.

 As the engine’s drive belt fluctu-

ates in speed, couplers dampen those 

variations to protect the supercharger 

from damage. A quick test to deter-

mine which issue the supercharger 

has is to remove the drive belt and 

rotate the pulley back and forth. If 

there is a clunking sound — it’s most 

likely a coupler problem. 

Next, grab the pulley and check end 

play up and down and side to side. If 

there is excessive movement, bearings 

are the problem. Numerous resources 

are available on the aftermarket for 

everything from supercharger coupler 

kits to rebuilt turbochargers. When 

selecting a reman blower, consider the 

time tested adage “you get what you 

pay for.” Murphy’s Law also applies 

in these cases when you consider the 

money you saved on a cheap reman 

turbo or supercharger is directly rela-

tional to the complexity of the R&R 

when the job comes back.

Engine management failures to look 

for would be over boost (detonation/

engine damage) and under boost. In 

the under boost situation, the symp-

tom can be slight to a full blown “won’t 

hardly move down the road.” Almost 

everything is a PID these days, so if 

you have a decent scan tool look for 

things like turbine shaft speed errors 

or actuator position sensor diagnos-

tic trouble codes (DTCs) that would 

indicate that something is physically 

broke (won’t move to the correct posi-

tion) or the sensor has failed. 

As with any new technology, the 

combination of the boost bypass and 

wastegate control on the GM econo-

my engines will be a steep learning 

curve to determine on a road test that 

something is a little off. When they are 

vastly out of specs DTCs typically set 

but in the real world we often have to 

battle the no code drivability problems 

due to worn mechanical components 

or slightly skewed sensors. Start scan-

ning those new engines with complex 

forced induction systems as they come 

in for routine service so you’ll have 

your sea legs when a real problem 

comes into the bay. 

As progress marches on, we’ll be 

seeing series turbos become more 

popular. These systems compress, 

intercool, then compress and intercool 

some more with dual turbos that are 

designed to have one handle low-end 

rpm duties and the other handle the 

higher rpm duties. In the months and 

years to come as fuel prices continue to 

rise, we’ll be glad to see our fuel costs 

decrease as our motor’s VE numbers 

increase. 
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A
lmost every automotive or truck 

technician has worked in a flat 

rate pay environment at one 

time or another. I am no excep-

tion. The idea behind a flat rate 

pay plan incites us to be the fastest we 

can be. On that plan, the faster we get 

the job done, the more money we stand 

to make. It is this type of remuneration 

that prompts us to constantly think 

ahead to what our next move is (while 

still performing in the present) or suffer 

the consequences of lower pay for pro-

duction that’s less than optimal. 

Increasing our income is one good incen-

tive for us to constantly improve our 

skills so that there is a minimal amount 

of time wasted when we perform repairs. 

Over time, smart technicians learn 

lots of ways how to save time. For 

example, we might choose one tool 

over another, like using an air ratch-

et instead of a non-powered tool, to 

decrease the time it takes us to do 

the job. It is for the very same rea-

son that I’ll reach for a Digital Storage 

Oscilloscope (DSO) instead of a Digital 

Volt & Ohm Meter (DVOM) when I have 

to perform certain electrical diagnos-

tic routines. In those cases, the DSO 

delivers more information to me in a 

shorter period of time than a DVOM 

will, thereby enabling me to decrease 

my diagnostic time and to increase my 

diagnostic accuracy and productivity. 

Now, I won’t argue there are times 

when a DVOM is all I need, and that 

using a scope during those instances 

would be more time consuming, be 

more cumbersome, etc. I admit, there 

are tasks where employing the use 

of a scope would be like trying to kill 

mosquitoes with a cannon. What I will 

insist though is that I save time when I 

use a DSO if, for example, I need to use 

more than just one part of Ohm’s law to 

find a problem, analyze a particular part 

of a circuit in detail or compare multiple 

signals at the same time. Let’s explore 

some examples of how a DSO might 

save us some time. 

First, consider a simple one-speed 

radiator cooling fan circuit that’s com-

prised of a PCM-controlled relay, the 

fan itself and of course all the wiring 

that connects the components. The 

relay has four electrical connections: 

two for the control side and two for the 

load side. When the relay is activated, 

what tests can we perform?

If we were to choose a DVOM, we 

could read the average of both the con-

trol-side voltages (supply and ground) 

and both of the load-side voltages (sup-

ply and feed) on each leg of the relay 

and we could read the average amper-

age flowing through each side of the 

relay if we plug in a current probe. 

Notice I said the average of those 

readings; that is important to remem-
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ber. We also can perform 

voltage drop tests on 

all four circuits one at 

a time. If instead, we 

chose to use a scope 

on that radiator fan 

circuit, we could do 

all of the same tests. 

Naturally, the time it 

would take to perform 

those tests, whether 

we used a DVOM or a 

DSO, would depend on many 

factors but would be fairly equal. 

Now here’s the exciting part (at 

least to me it is). If we did decide to 

use a DSO, we could perform even 

more tests and not take much more 

time to do them. For example, if while 

we are looking at the average amper-

age of the cooling fan motor and then 

changed some settings, we could 

zoom in to inspect the integrity of the 

armature windings in the motor itself. 

If one or more of the armature wind-

ings was shorted to ground, shorted 

to itself or if it had an open circuit, we 

would be able to see that on the dis-

play. But any of those situations could 

be averaged into the DVOM readout, 

and you might never know they exist-

ed. We can say averaging the readings 

will mask the problem.

What can we learn 

f rom the in- rush 

amperage reading 

of a motor? In-rush 

amperage can be 

described as the 

amount of amper-

age needed to get 

an armature rotat-

ing. This measure-

ment is an important 

part of the calculations 

used to determine the state 

of health for an electric motor. 

There are lots of rule-of-thumb speci-

fications I’ve heard over the years for 

what is considered acceptable, but the 

actual specification will differ depend-

ing on the application for the motor 

(radiator cooling fan, starter, whatev-

er) and might vary according to what 

it is installed on. 

In any case, it is nearly impossible to 

accurately measure the in-rush amper-

age when we use a DVOM, even when 

it’s set to its most sensitive measuring 

capability. The inaccuracy is attribut-

ed in part to limitations in the sam-

pling rate of the tool, such as at what 

point the tool takes its samples when 

compared to when the peak amperage 

occurred. The way a DVOM averages 

its samples most likely will result in 

its maximum reading to display dif-

ferently each time you try to measure 

the inrush amperage. By the way, you 

do know the fastest sampling occurs 

when selecting the Min/Max function 

on your DVOM, right? That’s just a 

reminder for those of you who might 

have forgotten.

Anyway, other tests on this circuit 

the DSO can do are the load-side relay 

contact integrity test and the control-

side suppression diode test. When 

the fan relay contacts close, we can 

measure the time it takes to reach the 

maximum in-rush of current flow. This 

time span might be extended, indicat-

ing high resistance between the relay 

contacts. That might be caused by 

relay contacts that are burned, have 

carbon deposits or even (and I’ve seen 

this) ants between them. 

At the time the relay’s turned off, a 

spike is usually seen in the control-side 

oscilloscope voltage waveform. This 

spike is induced by the relay’s collaps-

ing magnetic field that’s created by the 

energizing of the relay winding. If the 

suppression diode is faulty or the spikes 

are severe enough, they can wreak 

havoc on the computer that controls the 

relay and sometimes cause anomalies in 

other systems as well. The symptoms 

might include stalling, stuttering per-

formance complaints, instrumentation 

flickering and more. Because the spikes 

typically last for just a split second, they 

are elusive to the technician attempt-

ing to address those strange customer 

complaint(s) when using a DVOM. It 

is almost a certainty that the cause is 

impossible to find without a DSO.

More Opportunity 

There are many more tests a scope can 

do on this circuit that a DVOM cannot, 

but you get the idea.

Here’s another situation you might 

be familiar with. Let’s consider a 

simple two-wire permanent magnet 

generator (PMG) sensor, like a wheel 

speed sensor. If we’re addressing an 

Antilock Braking System (ABS) com-

plaint, we’ve been taught to use our 

DVOM to test the resistance of the 

windings and if within specifications, 

measure the AC voltage produced 

when the wheel is spinning. We can 

even measure the frequency generat-

ed if our meter allows. Lastly, we can 

compare these readings to the other 

Technical Editor 
Pete Meier shares 

basic voltage drop testing 
procedure using the DMM

in this blog. 
MotorAge.com/

dmmtesting

A DVOM can tell you if a WSS is outputting a signal, but it would 

never catch this defective signal (tone ring is damaged). This defect 

can be the cause of unwanted ABS activation.
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sensors on the vehicle one at a time, and 

hope to find a difference. In theory, if all 

these tests pass then we are to assume 

the sensor is good (don’t we just love to 

assume?). 

Alternatively, we can perform those 

same tests using almost any DSO (some 

might require a certain creativity to do 

so) and get identical test results, but the 

DSO can give us so much more informa-

tion. On top of what the DVOM pres-

ents, we can see if there are any reluctor 

teeth missing while we measure the AC 

voltage simply by adjusting our settings 

to closely examine each pulse that gets 

generated by a reluctor tooth passing 

near the pick-up. Once a full 360-degree 

tire revolution is displayed on the 

screen, it becomes obvious where one 

or more pulses have not been generated 

as expected (missing tooth). A missing 

tooth can be interpreted by the ABS as 

a skid or wheel lock. 

We also can see if the sensor is close 

enough to the reluctor. In most instanc-

es where permanent magnet generators 

are used as sensors, the proximity to the 

reluctor is important. It becomes obvi-

ous when rust build-up on the sensor 

mounting surface has distorted how the 

sensor is positioned in relation to the 

reluctor when using a DSO. When posi-

tioned further away from the reluctor (or 

off-center), it won’t produce as much AC 

voltage as the other sensors. If so, it may 

be too low a voltage at slower speeds, 

meaning too weak a signal, to rely on 

for ABS decision making. Therefore, 

the weaker signal may not meet the 

ABS electronic control unit’s acceptable 

threshold value when comparing it to 

the other sensors and set a code. This 

might also result in an unintended ABS 

activation at slower speeds complaint. 

It’s not because the particular wheel 

speed sensor’s signal has been dramati-

cally affected by the change, but when 

comparing its signal to the others on 

that vehicle, the amplitude generated 

is far less than all the rest. 

If we were to drive the vehicle in 

a straight direction while displaying 

all of the wheel speed sensors on our 

scope screen, we could compare them 

to one another. Theoretically, because 

all our wheel and tire combinations are 

the same then all four will rotate at the 

same speed and our wheel speed sen-

sors should all produce the same signal. 

If for some reason one is not like the 

others (like the replacement CV axle 

having a different number of reluctor 

teeth) it will be readily evident by its 

pattern not matching the others. This 

situation usually results in an ABS 

Diagnostic Trouble Code (DTC) that 

when following the chart, most likely 

will lead to unnecessarily replacing 

components (read: wasted time). The 

fact is, we can compare this sensor to 

the others on the vehicle – at the same 

time – to see if its signal is the same or 

not when we use an oscilloscope, but 

can’t if we’re using a DVOM. 

Here I have described many tests that 

can be done on two very simple and very 

common circuits. Can you imagine what 

can be done on more complex systems? 

Only a scope allows you to check the electrical health of a fuel 

pump’s windings and catch a problem before the pump actually fails.

Even glitches in magneto-resistive wheel speed sensors can be 

found using the scope. This sensor’s tone ring has a broken tooth.
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Do you ever do repairs on vehicles 

that came from other shops? I do and 

some of them are body shops. It’s com-

mon for me to diagnose damaged sen-

sors that look perfectly fine on the out-

side. Sometimes they will pass all the 

criteria when tested using a DVOM, but 

their signal will be faulty when exam-

ined with an oscilloscope. The damage 

that isn’t obvious can be observed when 

driven. Like, we can see if a tone ring 

(reluctor) is bent or misshaped by the 

pattern increasing and decreasing as 

the wheel spins. It’s the not-so-obvious 

stuff that becomes obvious when we 

use a scope.

I promised not to present any exotic 

examples, so I won’t take this opportu-

nity to delve into the two-wire Digital 

Wheel Speed Sensors (Magneto-

Resistive) and how a bad wheel bearing 

may affect its signal. I’m sure though, 

that I just planted a seed.

What about the wiring repairs you’ve 

seen? Sometimes folks can get pretty 

creative when it comes to their defini-

tion of wiring repair. When it comes to 

PMG sensors, it becomes much more 

important to follow proper repair proce-

dures and proper routing. I remember 

being called into a shop for a “stalls 

over 20 mph” complaint after an “off-

road experience” (that’s how it was 

described to me). This Buick LeSabre’s 

Vehicle Speed Sensor harness had 

been repaired and re-routed in such a 

way the ignition system influenced the 

signal (even while sitting still). By the 

time the vehicle reached 20 mph, the 

scanner showed vehicle speeds of 123 

mph. When that happened the PCM 

then governed the engine down just as 

its programming told it to. 

Could a DVOM have found the cause? 

Yes, I believe in this case it could have. 

After what’s been written in this article 

and if approached with this scenario, 

would you have grabbed your oscillo-

scope or your DVOM first? 

I feel the DVOM can’t give us many of 

the test results that a DSO can, doesn’t 

report complete system integrity with-

out performing time-consuming compo-

nent-level tests and sometimes masks 

its results leading us to waste our time. 

Remember, having worked flat rate dur-

ing most of my career, I want to get the 

most information in the shortest period 

of time so that the job gets done quick-

er; so that I get the car out, get the next 

one in and make a living. 

So what if a few mosquitoes get 

harmed in the meantime? 

Like graphing scan data to see anomalies, a scope can be used to 

“graph” an electrical input to do the same thing.

Sometimes cooling fans don’t come on when they are supposed 

to. Checking the health of the motor using a scope may provide 

the clues you need to determine why.
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Ever wish you could see inside a running cylinder? Now you can with this testing method.
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E
very decade or so, a new automo-

tive technology is discovered that 

is game-changing. The use of 

pressure transducers in automo-

tive service bays is one of the most 

exciting discoveries of the 21st century.

They can check engines, transmis-

sions, power steering, brake systems, 

EVAP systems and A/C systems. These 

transducers measure physical pressure 

changes and convert these changes to an 

electrical output signal. Pressure trans-

ducers need a power source and ground 

source, and they will produce a voltage 

signal that is proportional to the physical 

quantity applied. An oscilloscope is used 

to display and analyze the signal output 

produced from the pressure transducer 

by graphing the pressure changes over 

time, thereby identifying changes that 

occur within the system. 

Pressure transducers allow the tech 

to see the inner workings of the internal 

combustion engine without disassem-

bly. In order to check the spark ignition 

internal combustion engine, three pres-

sure transducers are used: one in the 

cylinder, one in the intake and one in the 

exhaust. To place the one in the cylinder, 

remove the spark plug from the cylinder 

head (ground the spark), then install a 

compression test hose with the one-way 

check valve removed. Place a 300 psi 

transducer on the compression hose. The 

-30 Hg vacuum transducer on the intake 

manifold will be centrally located on the 

vacuum port close to the throttle body. 

Place the exhaust 25 inch/H20 trans-

ducer hose in the end of the tailpipe. With 

these transducers in place, the engine 

will be operated in three modes: crank 

no start, idle, snap throttle and each of 

these engine operating conditions will 

produce different pressure waveforms 

on the oscilloscope and will use differ-

ent techniques to diagnose them with.

The engine under these three operat-

ing conditions can be checked for cam-

shaft to crankshaft timing problems, vari-

able camshaft timing problems, intake 

and exhaust valve sealing problems (both 

consistent or intermittent), valve spring 

problems, piston ring sealing problems, 

worn camshaft lobes, restricted exhaust 

problems, ignition timing problems or 

cylinder misfire identification. 

Let us analyze the idle compression 

waveform as seen in Figures 1 and 2 on 

subsequent pages. Figure 1 is a camshaft 

chart with the compression waveform 

overlaid on the cam card. Figure 2 is a 

basic compression waveform produced 

at closed throttle at low rpm. The large 

pink lines divide the compression wave-

form into 180-degree divisions of crank-

shaft rotation or the strokes (intake, com-

pression, power, exhaust) of the engine, 

and the small pink lines divide the crank-

shaft rotation into 30-degree divisions as 

seen in Figure 2.

THIS EXCITING DIAGNOSTIC METHOD OPENS NEW 
POSSIBILITIES IN DRIVABILITY TROUBLESHOOTING.

BY BERNIE THOMPSON | CONTRIBUTING EDITOR
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The large pink line in the middle of 

Figure 2 represents when the piston 

is at 360 degrees of crankshaft rotation 

at Top Dead Center (TDC). The intake 

valve opens just before this point. The 

crankshaft is in rotation, so the piston is 

in motion; the piston moving away from 

the cylinder head increasing the volume 

within the cylinder. This, in turn, creates 

a low-pressure area contained within 

the cylinder, which pulls a negative pres-

sure (vacuum) against the closed throttle 

plate. This reduction in pressure can be 

seen from G, which is atmospheric pres-

sure to I, which is negative pressure. 

This drop in pressure should start at 

the TDC point and fall rapidly to I, and 

this pressure change should occur before 

the two small pink markers after TDC or 

60 degree after TDC. I indicates the low-

est pressure obtained during the intake 

stroke, whereas J indicates the average 

pressure during the intake stroke. The 

intake duration is from G to K, but note 

that K occurs after the intake stroke ends 

at the Bottom Dead Center (BDC) mark. 

The intake pressure stays low after the 

BDC mark occurs even through the pis-

ton is in an upward movement. 

Because the intake manifold has vol-

ume under low pressure, the intake 

manifold acts as an accumulator stor-

ing negative pressure. As long as the 

intake valve is open, it is exposed to this 

low-pressure area contained within the 

intake manifold. This accumulator effect 

stabilizes the low pressure area in the 

cylinder,which keeps 

the low pressure in the 

cylinder even with the 

upward rising piston. 

When the intake valve 

closes, the pressure 

will start to rise, which 

occurs at K. The intake 

valve should close at 

40 to 60 degrees after 

the BDC mark. 

The piston is now in 

an upward movement 

in the cylinder and 

both valves, intake and 

exhaust, are closed. 

The volume contained 

within the cylinder 

is now trapped. The 

crankshaft is rotating 

and thus is moving 

the piston toward the 

cylinder head. As the 

piston comes closer to the cylinder head, 

the area within the cylinder is dimin-

ished. This reduction in cylinder area cre-

ates less space for the volume contained 

within the cylinder; this in turn increases 

the pressure within the cylinder. 

Peak pressure occurs where the piston 

comes as close to the cylinder head as 

mechanically possible. This is the com-

pression TDC point (A). Peak pressure at 

A can identify the TDC position for such 

things as checking the ignition timing or 

injector timing, and checking the crank-

shaft or camshaft position sensor. 

Sixty to 70 percent of the compression 

pressure within the cylinder is created 

within the last 30 degrees of crankshaft 

rotation before TDC (BTDC) during which 

time the piston slows down and stops, 

though momentarily, at the TDC point. 

Although the piston velocity is slow, the 

pressure is rising due to a decrease in the 

area contained above the piston crown. 

Because the volume contained within 

the cylinder works against the area con-

tained within the cylinder, any volume 

loss due to cylinder leakage during the 

compression stroke will affect the peak 

pressure within the cylinder. It is impor-

tant to check the peak pressure points 

over multiple cylinder cycles as they 

should be the same. If one peak is high 

and the next peak is low by just a few 

pounds (PSI), and then the next peak is 

high again, the cylinder is leaking. The 

air flow into the cylinder cannot change 

fast enough to allow a high/low/high 

Figure 1 — Here, the in-cylinder pressure 

pattern is overlaid on a cam spec sheet to 

illustrate how the pattern changes through 

the 720° combustion cycle.
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pressure change. This is due to a vol-

ume change or leakage problem within 

the cylinder.

Because the crankshaft is in rota-

tional motion, the connecting rod pulls 

the piston downward. The downward 

movement of the piston allows the area 

between the cylinder head and piston 

to increase, thus the cylinder pressure 

decreases. Because there is no spark 

present within the cylinder (the spark 

plug is removed), this stroke is not the 

power stroke but instead is a decom-

pression stroke. The compression tower 

has an upward ramp and a downward 

ramp, if the tower is measured from K 

to A and the pressure is divided in half 

there is a point on both sides of the 

tower that represent the point of half 

mast. Half mast is identified by B and M. 

These points will be measured in 

crankshaft degrees to the TDC mark, and 

must be within 20 degrees of one anoth-

er. If the compression tower has more 

than a 20-degree differential between 

the rising and falling ramps, there is a 

mechanical failure.

When this occurs, one side of the 

compression tower will have more 

space between the ramp and the TDC 

mark compared to the other ramp and 

the TDC mark. The piston continues its 

downward movement and at 90 degree 

after TDC the waveform has returned to 

a negative pressure state (point C). The 

piston continues downward increasing 

the area within the cylinder and the com-

pression waveform also continues down-

ward to a point D; this is the point where 

the exhaust valve opens. There should be 

a clear point of definition at point D that 

indicates the valve seal is intact.

The point at D should look like clones 

cycle to cycle with very little change 

occurring to the exhaust pocket. If point 

D is changing cycle to cycle, this is an 

indication that the valve has a seating 

problem. In Figure 3, it is clear that none 

of the exhaust pockets look alike and 

therefore indicates that there is a valve 

seating problem. It is important to under-

stand that either valve, intake or exhaust 

can cause the exhaust pocket to change. 

Check the intake manifold pressure and 
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Figure 2 — Each element of this pattern has a story to tell.
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exhaust pressure to determine which 

valve is not seating properly.

The pressure in the cylinder starts to 

rise at point D; however, the piston is still 

moving downward. It would seem that 

because the piston is moving downward 

and increasing the area within the cylin-

der that there would be a corresponding 

decrease in pressure. The exhaust pres-

sure is near atmospheric pressure and 

the pressure in the 

cylinder is in a nega-

tive state. A high-

pressure area moves 

to a low-pressure 

area, so the exhaust 

pressure rushes 

into the cylinder as 

soon as the exhaust 

valves opens. 

This pressure rise 

within the cylinder 

from D to F is the 

pressure equalizing 

to the atmospheric 

pressure within the 

exhaust system. 

Point D is where the 

exhaust valve opens. This valve opening 

event should occur at 30 to 50 degrees 

before BDC (BBDC) and it is used to 

check camshaft timing. The exhaust 

ramp from D to F will also be used to 

check the exhaust camshaft timing. 

If the pressure is measured at D and 

then at F, and this pressure ramp is divid-

ed in half (point E), this point should fall 

on the BDC mark. If the BDC mark falls 

between E and F, the exhaust cam tim-

ing is correct. If the BDC mark falls below 

E, then the camshaft timing is retarded. 

If the BDC mark falls to the right of F, the 

exhaust camshaft timing is advanced. 

The BDC mark on newer engines 

may fall several degrees to the right of 

F and be timed correctly. It is important 

to measure the exhaust ramp and find 

point E and mark it with a vertical cursor. 

This cursor will now cross the pink grid 

that represents the crankshaft degrees. 

On older engines, this cursor should fall 

between the 15-degree BBDC and the 

BDC marks. On newer engines, this cur-

sor should fall between the 23-degree 

BBDC and the 12 degree BBDC marks. 

The piston will rise from the BDC mark 

to the TDC mark. During this time the 

exhaust valve will be open. As the piston 

moves upward, the area within the cylin-

der decreases, creating a higher pressure 

than the slightly elevated atmospheric 

pressure within the exhaust. This forc-

es the volume in the cylinder into the 

exhaust system. The ripples between 

F and G represent the exhaust pressure 

resonance within the exhaust system. 

20082008

� Camshaft Timing Check 

� Ignition Timing Check

� Exhaust Restriction Check

� Intake Valves Check

� Exhaust Valve Check

� Piston Rings Check

� Cylinder Misfire ID 

� Compression Analysis  

The Only System with...The Only System with...

Figure 3 — Notice the changing exhaust pocket. 

This indicates a valve (either exhaust or intake) 

sealing issue.
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Because the exhaust valve is open, 

the pressure within the exhaust system 

can be seen within the cylinder. The 

area between points D and I is referred 

to as the exhaust plateau. This plateau is 

created by the intake manifold vacuum. 

The intake stroke pulls the cylinder into 

a negative pressure area and the intake 

valve is then closed, trapping the nega-

tive pressure within the cylinder. The 

piston then moves up compressing the 

volume within the cylinder to its peak 

pressure, and then moves down decom-

pressing the volume within the cylinder. 

At the point the piston returns to the 

same position within the cylinder as it 

was when the intake valve closed, the 

pressure within the cylinder will return 

to the same pressure as it was when 

the intake valve closed, which is nega-

tive (vacuum). Because the intake stroke 

changed the cylinder pressure to a vac-

uum relative to the exhaust pressure 

and the exhaust valve 

opened when the cylin-

der returned to the same 

point and then rises back 

to the exhaust pressure, 

the exhaust plateau is 

created by vacuum. The 

points D and I should be 

the same. If D is lower 

than I, the cylinder is 

leaking volume. If D is 

slightly higher than I at 

about 2 psi or less, the 

cylinder leakage is OK. 

If this is greater than 2 

psi the cylinder is leak-

ing volume.

The intake ramp will 

be used to check the intake camshaft 

timing. Because the intake valve will 

need to open in order for the intake 

pressure to drop rapidly, the intake 

valve opening can be calculated using 

the intake ramp, which is G to I. If the 

pressure is measured at G and then at 

I and this pressure ramp is divided in 

half (this point shown at point H), this 

point should fall 20 degrees after the 

TDC mark. The intake camshaft tim-

ing is correct if the 20 degrees after the 

TDC mark falls within ±5 degrees of H. If 

the 20 degrees after the TDC mark falls 

below the H mark, the camshaft timing 

is advanced. If the 20 degrees after the 

TDC mark falls to the right of the H mark, 

the exhaust camshaft timing is retarded. 

On newer engines with variable cam-

shaft timing (VVT) on the intake cam, 

the 20 degrees after the TDC mark will 

be adjusted to 30 degrees after the TDC 

mark. It will be important to measure 

the intake ramp and 

find point H, then mark 

point H with a verti-

cal cursor. This cursor 

will now cross the pink 

grid that represents the 

crankshaft degrees. On 

older engines this cur-

sor should fall between 

10 and 20 degrees 

after TDC. On newer 

engines this cursor 

should fall between 20 

and 30 degrees ATDC. 

The point at which the 

intake valve closes can 

also be used to check 

intake camshaft timing. 

This point is marked as 

K, and should occur between 40 and 60 

degrees after BDC. 

Now let’s look at Figures 4 and 5, 

which are camshaft to crankshaft timing 

problems. We will first analyze Figure 4 

in which it is quite easy to see that the 

compression waveform is not like Figure 

2. Let’s start with the location of the 

exhaust pocket. In Figure 2, the exhaust 

pocket is located at 35 degrees before 

BDC whereas in Figure 4, the exhaust 

pocket is at 65 degrees before BDC. Next 

the exhaust ramp at E in Figure 2 is at 

12 degrees before BDC, and in Figure 4 

the exhaust ramp at what would be E 

is located at 45 degrees before BDC. On 

the intake ramp in Figure 2, H is located 

at 18 degrees after TDC, and in Figure 4 

the intake ramp at what would be H is 

located at TDC. The intake valve closes 

in Figure 2 at 45 degrees after BDC, in 

Figure 4 the intake valve closes at 30 

degrees after BDC. Whether you look at 

the exhaust cam or intake cam, it is quite 

apparent that this camshaft is advanced. 

In Figure 5 again you can see the com-

pression waveform is not like Figure 2. 

In Figure 2, the exhaust pocket is at 35 

degrees before BDC and in Figure 5, 

the exhaust pocket is at 0 degrees TDC. 

Next, the exhaust ramp at E in Figure 2 

is at 12 degrees before BDC, in Figure 5 

the exhaust ramp at what would be E is 

located at 13 degrees after BDC. 

On the intake ramp in Figure 2, the 

point at H is at 18 degrees after TDC, in 

Figure 5 the intake ramp at what would 

be H is located at 35 degrees after TDC. 

In Figure 2, the point at G is located just 

before the TDC mark whereas in Figure 

5 this point is at 25 degrees after TDC. 

The intake valve closes in Figure 2 at 45 

degrees after BDC; however, in Figure 5 

the intake valve closes at 70 degrees after 

BDC. Whether you look at the exhaust 

cam or intake cam, it is quite apparent 

that this camshaft is retarded. 

Figure 5 — This waveform also shows a cam 

that Is timed improperly. Can you think of 

how you could use this method to check the 

operation of a VVT system?

Figure 4 — In this waveform, cam timing is 

obviously off. Is this cam too far advanced 

or retarded?
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EDITOR’S NOTE: The following 

article ran earlier in 2013, but was 

trimmed due to space. It follows in 

its entirety.

T
he diesel engine would be a 

shadow of its current self if it 

weren’t for the turbocharger. 

Having said that, when was 

the last time you saw a new 

diesel that didn’t have a turbocharg-

er? Aside from small tractor engines 

and the like, the naturally-aspirated 

(non turbo) diesel has pretty much 

gone the way of the dodo. 

This makes sense, because the tur-

bocharger has made the diesel engine 

better in virtually every respect. 

Diesels are now more efficient, pro-

duce more torque and horsepower, 

and have much cleaner emissions 

than ever before. While a host of tech-

nologies have been utilized to make 

this happen, a good deal of the credit 

has to go to the turbocharger.

Diesel engines have gotten better 

over time, and an evolution in turbo-

charger technology has enabled this. 

Early turbos were limited in their 

capabilities, and these shortcomings 

had a proportional negative effect on 

diesel engine performance. The die-

sel turbocharger of today is capable 

of performing across a much broader 

engine speed and load range, yielding 

tremendous efficiency and emissions 

benefits. And we can expect even 

more from our diesel powertrains 

as new generations of turbocharger 

technology are introduced.

Turbochargers are relatively simple 

machines and are very reliable over-

all. But like everything else, things 

can and do go wrong, and automotive 

service professionals are called on to 

make them right again. Even if you 

only work on gasoline engines, turbo-

chargers are becoming more common 

and you will need to become familiar 

with them. Let’s start by looking at 

basic turbocharger operation.

Laws of Physics

A turbocharger is constructed by 

attaching a turbine to the end of a 

shaft with a compressor wheel at the 

opposite end. The turbine is located in 

the engine exhaust stream, so it sees 

very high temperatures. This requires 

the use of materials such as ductile iron 

for the housing and nickel or titanium 

alloys for the turbine wheel. 

The compressor, on the other hand, 

operates much cooler because it han-

dles filtered air at ambient tempera-

tures. Thus, the compressor end of the 

turbocharger typically uses aluminum 

for both the housing and the compres-

sor wheel. The turbocharger also might 

incorporate a wastegate, which would 

allow exhaust gases to bypass the 

DIESEL ENGINES ARE PERFORMING BETTER THAN EVER, AND 
ONLY LOOK TO GET EVEN BETTER.

BY TONY MARTIN | CONTRIBUTING EDITOR

Ô UNDERHOOD
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turbine wheel if boost pressure rises 

above a certain threshold.

The basic operation of the turbo-

charger is both simple and elegant. 

Start by using waste exhaust gases 

to spin the turbine (at speeds that can 

exceed 250,000 rpm). This recovered 

energy is utilized to drive the com-

pressor wheel, which forces fresh air 

through a charge air cooler (CAC) and 

into the diesel engine’s intake mani-

fold. More air in the combustion cham-

ber means more fuel can be burned, 

thus producing increased power and 

torque. Turbocharging benefits diesel 

engines by:

t�*ODSFBTJOH�FOHJOF�QPXFS�EFOTJUZ
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and medium RPMs
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Of course, it can’t be quite that 
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enough to work best at peak engine 

output, it won’t work nearly as well 

at lighter loads where lower exhaust 

GMPXT�BSF�QSPEVDFE��*O�DPOUSBTU�B�TJO�

gle small turbocharger would respond 

well at low loads, but would lack capac-

ity for high engine output. 

This dynamic doesn’t affect engines 

such as generator sets that run at a 

steady load and speed. However, auto-

motive diesels operate over a broad 

range of engine rpms and loads, so a 

single fixed geometry turbocharger 

can’t meet these 

requirements.

Another criti-

cal issue regard-

ing turbocharger 

performance is 

a phenomenon 

known as “tur-

bocharger lag.” 

When the driver 

pushes down on 

the throttle, more 

fuel is injected 

into the engine’s 

c o m b u s t i o n 

chamber. 

However, tur-

bocharger boost 

will not increase 

until the extra 

f u e l  c r e a t e s 

greater exhaust 

gas flow. This results in a flat spot 

(hesitation) as the turbocharger takes 

time to spool up, and also can cause an 

increase in black smoke as an overrich 

mixture occurs. Turbocharger lag gets 

worse with larger turbo units, which 

require that much greater exhaust flow 

to build boost. Clearly, what is needed 

is a turbocharger package that will pro-

vide adequate boost under all engine 

operating conditions.

There are a number of possible 

approaches that can be taken to 

maximize turbocharger performance. 

However, the real challenge is to do 

it at the lowest possible cost without 

increasing vehicle 

weight, or the space 

required. This is a tall 

order, but automotive 

engineers have come 

up with some cre-

ative ideas to meet 

these objectives.

Two-Stage 

Turbocharging

*O� UFSNT� PG� QVSF�

performance, the 

best solution is to 

use multiple (two 

or three)  turbo-

chargers. One such 

approach that is 

being used in light-

duty diesel engines 

is two-stage regu-

lated turbocharg-

ing, also known as series sequential 

turbocharging. “Series” means that 

the output of one turbocharger feeds 

directly into another; “sequential” is 

the shifting of work from one turbo to 

the other depending on the mode of 

engine operation. 

This system is designed to rely 

on a small turbocharger to provide 

rapid boost response at lower engine 

speeds, and then press the large turbo 

into service as the engine approaches 

peak output. A familiar example of 

two-stage regulated turbocharging is 

UIF�'PSE�����MJUFS�1PXFS4USPLF�EJFTFM��

This design also is used extensively 

in late model BMW passenger car 

diesels.

*O�UXP�TUBHF�SFHVMBUFE�UVSCPDIBSH�

ing, a large turbocharger (known as 

the low pressure or LP turbo) is used 

as the first stage of compression. The 

LP turbo feeds boost air into a smaller 

turbocharger (known as the high pres-

sure or HP turbo) and then on to the 

FOHJOF�JOUBLF�NBOJGPME��*EFBMMZ�UIFSF�

also would be CACs located after each 

turbo to increase air density and maxi-

mize boost performance. However, it is 

more common for a single CAC to be 

used after the HP turbo.

Exhaust gas flows in the opposite 

direction from the boost air, flowing 

first through the smaller HP turbine, 

and then continuing through the LP 

turbine. A valve is used to progres-

sively bypass the HP turbine and send 

exhaust gases directly to the larger LP 

Modern diesels rely heavily on turbocharging to 

increase engine output, reduce emissions and 

improve overall effi ciency.

Photos: (TOP) GM; (BOTTOM) Borg Warner

Conventional turbochargers use a wastegate 

to control boost pressure. When boost rises 

above a specifi ed limit, the wastegate opens 

and allows exhaust gases to bypass the 

turbine.
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turbine as engine output increases. A 

compressor bypass valve also might 

be used to short circuit the HP com-

pressor on the air intake side, effec-

tively eliminating the smaller HP turbo 

at high engine outputs.

The performance advantages of 

two-stage regulated turbocharging are 

clear. However, the downsides also are 

significant, as this approach adds more 

weight and uses more space under the 

hood. What about designing a single 

turbocharger that can adapt to the vari-

ous engine operating conditions?

Variable Geometry 

Turbochargers

Because it isn’t always practical to use 

two turbochargers, another turbocharg-

er design has become mainstream 

technology. The Variable Geometry 

Turbocharger (VGT), also known as 

Variable Turbine Geometry (VTG), has 

been in use in light-duty diesels for 

more than 20 years. The basic idea is 

to modify the turbine section of a large 

turbocharger so its flow characteristics 

can be adjusted during engine opera-

tion. With this approach, a large turbo-

charger can operate like a small turbo 

when a diesel engine is at lower engine 

speeds and loads.

The most common VGT design uses 

variable pitch vanes that guide exhaust 

gases on to the turbine wheel. The 

vanes, which have a similar profile to 

an aircraft wing, are located around 

the circumference of the turbine. The 

vanes are all connected by a unison 

ring, which rotates to adjust vane pitch 

(angle). The PCM is responsible for the 

operation of the unison ring, and can 

control it using either a hydraulic or 

electromechanical actuator.

At light engine loads, there is lim-

ited exhaust gas energy to generate 

boost. When more boost is required, 

the vanes are rotated to a closed posi-

tion. This creates a nozzle effect, where 

high velocity exhaust gas is directed on 

to the turbine wheel and increases its 

speed. This generates boost very rap-

idly, reducing turbo lag.

As engine load rises, exhaust gas 

GMPX�BMTP�JODSFBTFT��*G�UIF�UVSCPDIBSHFS�

compressor is already running at high 

speed, this could cause an overboost 

condition if left unchecked. The tur-

bine vanes are opened progressively, 

allowing exhaust gases to flow more 

freely through the turbine section. This 

reduces the nozzle effect at the vanes, 

which helps limit turbocharger speed 

Two-stage regulated turbocharging uses a small turbo for low-speed response, and a large turbo for high 

output operation.

Photos: Borg Warner

The Ford 6.4 liter Power Stroke diesel uses series sequential 

turbocharging. The HP turbo is on the right, and feeds boost air 

into the variable geometry LP turbo.
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and peak boost pressures. Most VGT 

turbochargers do not use a wastegate 

and instead use the variable vanes 

alone for controlling boost.

VGT turbochargers play a major role 

in diesel emission control. This plays 

out in a number of ways, including 

simple efficiency gains that result in 

lower fuel consumption. A bigger fac-

tor, however, is the enabling of die-

sel exhaust gas recirculation (EGR) 

systems. With boost pressure in the 

engine intake, EGR gases don’t flow 

very well because of a reduced pres-

sure difference between the intake 

and exhaust manifolds. To overcome 

this, diesel engine management sys-

tems will close the vanes in the VGT 

turbocharger, which increases exhaust 

backpressure. Combining this action 

with closing of an air intake throttle 

helps increase the pressure difference 

between the manifolds and EGR gas 

flow increases.

Another benefit of using a VGT with 

a diesel engine is the ability to close the 

vanes to create exhaust backpressure 

when starting in cold ambient tempera-

tures. This helps warm up the engine 

more quickly, and retains heat better 

during engine idling.

Best of Both Worlds

VGT turbochargers cost less and have 

a smaller footprint than multiple tur-

bocharger systems. However, they 

do not perform as well either, so (like 

everything) a compromise is made. 

This is the job of the engineer, who 

has to decide what is most important 

and strike a balance between these 

competing factors.

*U�JT�GVO�UP�XBUDI�XIBU�JT�IBQQFO�

ing with the latest turbocharger sys-

tem designs, because every trick in the 

book (and some new ones) are being 

used to push VGT technology closer 

to multiple turbo performance levels. 

One area with room for improvement 

is the mass of the turbocharger rotat-

ing element. With a conventional VGT, 

a large turbocharger with relatively 

heavy components is built to perform 

like a small turbocharger when need-

FE��*G� UIF�NBTT�PG�UIF�SPUBUJOH�DPN�

ponents could be reduced, the VGT 

would be able to build boost even 

faster and therefore respond more 

quickly to changes in engine load. The 

key is to make it lighter, but still be 

able to maintain the airflow potential 

of a large turbocharger.

Honeywell has taken this path in 

the design of its VNT DualBoost tur-

bocharger, found in the pickup ver-

TJPO�PG�UIF�'PSE�����MJUFS�1PXFSTUSPLF�

diesel. VNT stands for Variable Nozzle 

Turbine, which is Honeywell’s ver-

sion of the VGT. The VNT DualBoost’s 

primary claim to fame is low inertia, 

meaning that the turbocharger’s 

rotating components have a reduced 

mass and can accelerate and deceler-

ate much more quickly than a stan-

dard VGT. 

This was accomplished through the 

use of a unique compressor wheel with 

two small impellers mounted back to 

back. Each impeller has its own sepa-

rate air inlet, and discharges into a 

common outlet. The VNT DualBoost 

is described as a two-stage sequen-

tial variable geometry turbocharger, 

despite the fact that both compressor 

wheels are driven by a common shaft 

and operate effectively in parallel. 

“This (design) gives the Dualboost 

its inherent advantage in allowing a 

lower inertia rotor group while deliv-

ering the same air flow capacity of a 

Note the VNT DualBoost’s unique compressor design and the 

separate air inlets for each side of the impeller. Both impellers 

discharge to a common outlet.

This is a cutaway of a variable geometry turbocharger showing the 

unison ring and its connection to the variable vanes around the 

turbine assembly.
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larger turbocharger,” says Geoff Duff, 

Honeywell Regional Applications 

Engineering Leader – Americas.

The VNT DualBoost also uses ball 

bearings instead of conventional 

sleeve-type bearings to support 

the rotating element. This reduc-

es mechanical losses and further 

improves turbocharger response.

The turbine section of the VNT 

DualBoost looks more like a conven-

tional VGT, but includes a wastegate. 

The unison ring is hydraulically-actu-

ated, and the vehicle PCM operates 

a spool valve that controls engine oil 

pressure on both sides of the actuat-

ing piston. When the engine is oper-

ating at high boost and rpms are 

rising rapidly, opening the variable 

vanes may not be enough to control 

CPPTU�QSFTTVSF��*O�UIFTF�TJUVBUJPOT�

the vacuum-operated wastegate is 

opened to prevent overboost and 

possible engine damage. Overall, the 

wastegate allows for more precise 

control of turbocharger boost and a 

high power point.

During engine operation, the out-

board impeller receives air through 

the main air inlet in the compressor 

housing, much like a conventional 

turbocharger. The inboard impeller is 

fed by an alternate passage known as 

the high speed air inlet. While there 

are select conditions when airflow will 

stall on one side of the wheel or the 

other, the impellers operate in paral-

lel with little difference in their per-

formance. Using two impeller wheels 

instead of one changes the work/

speed relationship of the compressor, 

which increases the performance of 

the turbine. This improves on conven-

tional VGT performance and comes 

close to matching that of two-stage 

regulated turbocharging.

What Goes Wrong
While turbochargers are designed 

to last the life of the vehicle, things 

can and do go wrong. Like the engine 

itself, a turbocharger can live a long 

and prosperous life only if it has clean 

air and clean oil. Make sure to inspect 

the air inlet system regularly, and 

repair any problems you encounter 

right away. Changing oil at the cor-

rect intervals and using the best oil 

and filter you can afford is also good 

policy.

"O�JMMVNJOBUFE�$IFDL�&OHJOF�	.*-
�

light will often be your first clue that 

something is wrong with the turbo-

charger and/or associated systems. 

Turbochargers are designed as an 

integral part of any diesel engine, and 

are monitored closely by the vehicle 

onboard diagnostic system. OBD 

monitors related to the turbocharger 

include the boost pressure monitor, 

which is responsible for determin-

ing if turbo output is correct for any 

given engine operating condition. 

The vehicle’s PCM runs regular tests 

on all emissions-related systems, and 

will generate diagnostic trouble codes 

(DTCs) when tests fail. DTCs often will 

be the starting point for your diagno-

sis, which also might involve search-

ing TSBs and service information data-

CBTFT�TVDI�BT�*EFOUJGJY�PS�J"5/�

*O�SFHBSE�UP�TDBO�UPPMT�JU�EFGJOJUFMZ�

pays to have the most capable unit 

ZPV�DBO�BGGPSE�� *O� MJHIU�EVUZ�EJFTFM�

repair, the litmus test is what sort 

of bi-directional testing the scan tool 

is capable of. As you can imagine, 

more is better, and generally the best 

option is the factory scan tool. Better 

scan tools are also capable of perform-

ing air management tests that do a 

comprehensive check on the turbo, 

EGR system, etc.

Turbocharger technology continues 

to evolve, so watch for new designs 

and know that diesel powertrains will 

only get better as turbocharger perfor-

mance improves. 

TONY MARTIN 
CONTRIBUTING 
EDITOR

Tony Martin is an associate professor of Automotive 
Technology at the University of Alaska Southeast in Ju-
neau, Alaska. He holds Canadian Interprovincial status 
as a Heavy-Duty Equipment Mechanic. He also holds 18 
ASE certifi cations, including CMAT, CMTT, L1 and L2.

  Email Tony at jatonymartin@gmail.com

The turbine section of the VNT DualBoost looks like a conventional VGT, except that it also uses a 

wastegate for more precise boost control.

Photos: Alain Ernoult
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T
he No. 1 codes in the country 

are the P0420 and P0430 

(Catalyst Efficiency Below 

Threshhold) diagnostic trouble 

codes. They cover the same prob-

lem, with the only difference being to 

which side of the engine they are refer-

ring. But there is more to be considered 

than the catalytic converters alone. Other 

key components involved are the O2 sen-

sor heaters, the O2 sensors themselves 

and the Powertrain Control Module 

(PCM) software that performs the cata-

lytic efficiency testing. 

What is catalyst efficiency? The 

catalytic converter is the last step in 

cleaning up any dirty gasses left over 

after combustion. Simply stated, its effi-

ciency is a measure of just how well it 

can do its job.

Most vehicles (those certified to 

OBDII) have both a pre-catalytic 

(upstream) oxygen sensor (or air fuel 

sensor) and another oxygen sensor 

located after at least one of the catalytic 

converters (downstream). Conventional 

oxygen sensors respond to the amount 

of oxygen in the exhaust stream and 

provide feedback to the PCM for fuel 

control. But the downstream sensor 

should sense a relatively stable volt-

age signal. 

When this rear sensor voltage zig-

zags up and down at a steady RPM, it 

is an indication of a decrease in cata-

lytic efficiency. The PCM programming 

determines how much zigzagging is 

acceptable. If the PCM interprets the 

readings to indicate a catalytic con-

verter failure, a P0420 – P0430 pend-

ing Diagnostic Trouble Code (DTC) is 

first set. If the decreased efficiency still 

occurs on the next consecutive test, a 

hard DTC is set and Freeze Frame data 

Parameter Identifiers (PIDs) are record-

ed and stored.

Remember, Not Just the Cat
As with any other diagnostic chal-

lenge, you must go after the root cause 

of these codes using a systematic 

approach. Even if you do determine 

that the converter has failed, there 

often is an underlying reason for that 

failure. Miss that, and the new con-

verter quickly will suffer the same fate 

as the old one.

An often overlooked, but extremely 

valuable, source of information is the 

code’s Freeze Frame recording. Even if 

you own the OE scan tool, you should 

first make use of the Generic/Global 

mode of the tool. The reason? Generic/

Global does not substitute engine val-

ues (PIDS). It also provides access to 

Freeze Frame data and Mode $06 test 

THE NUMBER ONE CODE TECHS DEAL WITH IS ALSO ONE OF 
THE MOST MISDIAGNOSED.

BY “G” JERRY TRUGLIA | CONTRIBUTING EDITOR

Photos: “G” Jerry Truglia

Scan this QR Code to watch on 
your smartphone a presentation on 
converter do’s and don’ts. Or visit 
MotorAge.com/easternvideo

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

This cat has obviously been abused, as witnessed by the molten hunks of substrate inside. Unless the 

killer is found and repaired, the new cat will soon suffer the same fate.

TECHNOLOGY

Ô UNDERCAR
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results if needed. The Freeze Frame 

data is going to be especially helpful to 

you in diagnosing these DTCs. Be sure 

you do not erase/clear DTCs, because 

that also will erase/clear Freeze Frame. 

Freeze Frame data might help you 

uncover a sensor value that 

is out of normal range 

only under the condi-

tions that were pres-

ent when the DTC 

was set. 

Remember that 

Freeze Frame data 

does not record at 

the exact moment 

the fault occurred. It 

can be in a 15-degree-

frame window, meaning 

what you see in the Freeze 

Frame might have happened 15 

degrees-frame before or 15 degrees-

frame after the store screen. It can 

still be very helpful in duplicating the 

problem by providing some idea of the 

conditions the vehicle was under when 

the problem was discovered. 

The next step in diagnosing any 

problem is in understanding how and 

why the PCM detected the fault. In 

most cases, the PCM is comparing the 

input signal from the upstream oxygen 

sensor to the input of the downstream 

sensor. As discussed earlier, the down-

stream sensor should remain relative-

ly stable. And while an aged cat can 

cause the rear sensor to swing in synch 

with the upstream one, it is not the only 

reason why. And, as mentioned earlier 

but absolutely worth repeating, if the 

cat is indeed failed, it is imperative to 

know why to avoid sealing the fate of 

the replacement.

After you have read and understood 

the conditions and criterion of 

the DTC(s) and before you 

touch your toolbox, check 

your service informa-

tion for any related 

Technical Service 

Bulletins (TSBs). 

In some cases, a 

software glitch has 

a reprogramming 

procedure available 

or a part has been 

upgraded. You’ll never 

know unless you look.

Begin your work on the car 

by performing a good visual inspec-

tion. Are there signs the car has been 

maintained or neglected? Are there 

any obvious issues that could affect the 

PCM’s testing of the cat?

These are the top 10 causes of cata-

lytic converter efficiency codes and cat 

failures:

1. Engine mechanical problem 

2. Cylinder misfire 

3. Exhaust leaks or damage 

4. HO2S / WR (oxygen sensors)

5. Fuel pressure

6. Injector problems

7. Oil contamination

8. Engine coolant temperature (ECT) 

        problems

9. Intake leaks

10. Ignition timing
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A borescope can be used to inspect the condition of the substrate. 

Damaged substrate (broken, clogged, melted) means something 

killed the cat before its time.
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General Testing
Every input and output on the vehicle 

depends on a stable power source and 

dependable grounds. The first step in 

your diagnostic strategy, then, is to 

make sure the battery itself is healthy.

I suggest the first place you start 

your code-specific diagnosis after the 

battery’s condition is verified is to 

check the overall engine health. This is 

accomplished by performing a relative 

compression test. This is performed 

easily by using a scan tool (if this option 

is available) or by using a labscope and 

high amp clamp. The scan tools per-

form this test in the 20-second range 

while the labscope test is completed in 

two minutes or so. You can see this per-

formed by reviewing a few webcasts 

that are available on the Motor Age or 

the TST YouTube channels. 

Another important piece of informa-

tion to review very carefully is, both 

Short Term Fuel Trim (STFT) and 

Long Term Fuel Trim (LTFT). Fuel 

trim affects how much fuel the PCM 

commands the injector to fire. If the 

upstream oxygen sensor reports that 

the engine has a lean condition, the 

PCM increases pulse width to add 

additional fuel. 

To the contrary, if the sensor reports 

a rich condition, the PCM shortens the 

pulse width to reduce the amount of 

fuel injected. The STFT and LTFT 

numbers represent the amount of 

pulse width change, typically as a per-

centage. Zero is perfect fuel trim. Fuel 

trim that is positive means that the 

PCM command is trying to add fuel, 

and fuel trim that is negative means 

that the PCM command is trying to 

remove fuel. 

STFT is an immediate response to 

the air/fuel mix being reported by the 

oxygen sensors and will move ideally 

across zero no more than ±10 percent. 

Personally I prefer to use +6/-6 when 

I diagnosis a problem vehicle. More 

shift than that indicates there is a 

problem somewhere. LTFT is an adap-

tive response to excesses in the STFT. 

It doesn’t swing across zero on your 

scan tool data stream like STFT does. 

Even so, excesses of over ± 10 percent 

indicates a problem and depending on 

make, a more than ±15 percent vari-

ance will set a System Lean/Rich DTC 

on most vehicles.

Understanding fuel trims and what 

they are trying to tell you is a learned 

skill that will save you time and effort 

on many drivability problems. For 

example, a Ford diagnostic flow chart 

for this code says that after confirming 

there are no other DTCs (an important 

step, to be sure), you should look at the 

O2 sensor wiring and then check fuel 

pressure. However, if we use a little 

common sense, if we are getting good 

O2 sensor and fuel trim readings on 

our scan tool, why would we perform 

these tests?

A hose held to the ear is one way to seek exhaust leaks that can 

cause sensor readings to be off.

Air leaking upstream of or at the upstream sensor can cause the sensor to read a false lean condition.

Photos: Pete Meier
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Don’t work hard, work smart. 

Remember that the most important 

tools are what God gave us: the brain, 

eyes, ears, nose and hands. So take a 

good visual look at the vehicle, look up 

TSBs and check out PID data carefully 

before ever following a trouble tree.

Some Case Study Examples
This one was a quick fix. Using the 

search function on our service informa-

tion system, we looked up the specif-

ics on the P0420 DTC on a 2001 Nissan 

Frontier. The search also provided us 

a TSB that informed us that when the 

catalytic converter was verified as OK, 

the repair was something other than 

replacing parts. This is not uncommon. 

I have seen plenty of vehicles where 

a new converter was installed blindly 

but the P0420 problem still was present 

or the onboard monitor responsible for 

keeping an eye on the cat would not 

complete its testing. These techs could 

have avoided a lot of frustration had 

they taken the time to look up the TSB 

Checking Global OBDII for data and Freeze Frame is an important 

step in any drivability diagnosis.

This Mode $06 screen shows questionable results. Aging oxygen 

sensors can provide slow feedback that may impact cat testing results.
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advising that a reflash was required for 

false codes. 

The next case study brings together 

all the basic knowledge of conventional 

oxygen sensors and Air-Fuel Sensors 

(AFS) that any tech should already 

know. This 2004 Nissan Altima 2.5L 

had a P0420 after some unrelated work 

had been done to it. The car was kept 

up with well and had only about 90,000 

miles on the odometer. At this relative-

ly low mileage, I suspected something 

more than just a faulty cat.

I looked up TSBs after performing 

the basic checks and found that the 

PCM might need to be reprogrammed. 

However, after checking the calibration 

codes of the car’s PCM, I determined 

that the PCM had the most up-to-date 

software already installed.

I used an exhaust gas analyzer to 

check the emission readings at the 

tailpipe. Interesting! They looked 

clean and correct. But that was in 

direct opposition to what the onboard 

test results were. I began to suspect 

a bad sensor, exhaust leak, worn con-

verter or a bad PCM. After all, the on-

board emissions analyzer on this car is 

the AFS and the downstream oxygen 

sensor, and they found that something 

was amiss with the converter. 

The PIDs reflected that what the 

sensors were sensing was bad. Also, 

using bi-directional controls to make 

the fuel mixture richer and leaner, 

the sensors acted normally. So, how 

was it that the sensors were good, 

the emission analyzer measurements 

were good, but the PCM thinks the cat 

is bad? Perhaps an exhaust leak was 

throwing off the sensors, but a smoke 

machine found none.

I now performed a simple test that 

should have been performed after my 

initial test. I took a look at Enhanced 

OBDII data on my scan tool and looked 

up the proper voltage for AFS sen-

sors on Nissans. Nissan AFS sensors 

should be at 1.47 volts. I measured the 

vehicle at 1.50 volts. So, the AFS sen-

sor was not the problem, since it was 

in the proper range.

Graphing the sensors told me the 

story and led me to the repair. There 

are two catalytic converters on this 

car. The downstream oxygen sensor 

on this vehicle was located after the 

first cat, but before the second cat. An 

exhaust gas analyzer would not find 

The ATS EScan allows a bay test that mimics the ECM’s own catalytic effi ciency monitor.

Photos: Pete Meier;  “G” Jerry Truglia
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the problem while a functional HO2S would. That’s why 

the post-cat HO2S sensor is zigzagging when it should be 

straight — the front catalytic converter needs to be replaced. 

Nissan recommends replacing both should one fail, and they 

are sold only as a pair.

On to a 2004 Toyota Camry. On this car, I took advan-

tage of the Catalyst Efficient test incorporated into the ATS 

EScan scan tool. The first one, tested at idle, passed with 

99 percent efficiency. The second test was performed at 

cruising rpm and failed with a 42 percent efficiency. The 

lesson here is using Freeze Frame data to see when the 

fail occurred. I have repaired vehicles where the test failed 

at idle and passed at a higher rpm. Always take a look at 

the Freeze Frame data. In the case of this Toyota, Freeze 

Frame definitely revealed that the problem was off idle with 

recorded PIDs showing a 50 percent load on a warm engine 

running at 72 mph at 2,709 rpms.

The fix for this vehicle was to reprogram the PCM (per 

TSB, see how looking this stuff up pays off) and run a couple 

of cans of Run Rite fuel system cleaner through the system. 

Yes, I have had success restoring some life into catalytic con-

verters using this method. The cleaner helped clean up the 

converter and got this vehicle back on the road. A word of 

caution, though. Sometimes, engines that are severely car-

boned will spew chunks of carbon out during the cleaning 

process, especially when done improperly. This actually can 

lead to blockage of the cat’s substrate and/or damage to it.

Our next and last vehicle came in with another P0420 

DTC that was caused by a vehicle that was in desperate 

need of maintenance. As previously stated, there are 10 

top causes for this DTC, and this one could have been 

avoided if the owner had maintained the vehicle. The 

problem with this 2000 Honda Civic was that the ignition 

system was in very poor shape and caused the converter 

to load up with fuel causing it to deteriorate. After run-

ning a Catalytic Efficiency test and Mode 6 data it con-

firmed that this converter was really bad and most likely 

could not be saved by just performing a tune up and fuel 

system cleaning. 

After the tune up was performed the engine was run-

ning good, I tested again but the results from both the 

efficiency and Mode 6 test were still bad. I appreciated 

being called in to check this vehicle out as it makes a 

good case study. I had the tech remove both the front and 

rear O2 sensors so I could install my video scope to take 

a look at the converter. The picture from the upstream 

O2 sensor revealed the substrate was in poor shape but 

the back O2 sensor revealed that it was over for this con-

verter. This converter had to be replaced. 

A Few Words Of Note
In many cases, repairing a catalytic efficiency code will 

require cat replacement. Before you do, though, take the 

time to inspect the condition of the old cat’s substrate. 

Blocked, broken, or melted substrate is a sure sign the cat 

didn’t fail of old age alone. It is vitally important that you 

check that “top 10” list and find the culprit responsible 

for its early demise.

Another common mistake is choosing a cheap replace-

ment cat. The problem is that when a poor quality con-

verter is installed, the Malfunction Indicator Lamp (MIL) 

might return. That’s because the quality of the substrate 

might not be sufficient to meet the normal requirements 

of the engine and soon are unable to meet the PCM’s stan-

dards. Be sure to use a replacement from a quality aftermar-

ket manufacturer or the OE part itself. 

One last note on repairing P0420 and P0430 DTCs. Make 

sure you do all the paperwork. It’s an EPA law that you must 

keep, hold and tag the converter for 15 days, provide the 

vehicle owner with the converter paperwork and keep your 

own copy of that paperwork on hand for at least six months. 

Diagnosing this common problem involves more than 

swapping converters. It takes the dedication of a profes-

sional tech to find out why the cat failed in the first place 

and a correction of 

that root cause to 

avoid a reoccur-

rence of the same 

c o m p l a i n t .  D o 

your homework, 

research the ser-

vice information, 

and verify that all 

other systems are 

working properly 

to ensure that MIL 

stays off. 

G. JERRY TRUGLIA
CONTRIBUTING 
EDITOR

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
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DIAGNOSTIC TECHNIQUES YOU CAN USE TODAYÔ  SCOPE & SCAN

BY “G” JERRY TRUGLIA | CONTRIBUTING EDITOR

B
etween attending events 

around the country and my 

continued work educating 

techs in the U.S. and Canada, 

the first months of 2013 have 

been a whirlwind of travel with little 

time to breathe in between. And of all 

the duties I carry, writing this column 

for all the Motor Age readers is one of 

my most enjoyable.

Let’s start off this month with a 

few general tips before diving into a 

case study involving a 2007 Ford F150 

Variable Cam Timing (VCT) problem I 

hope you’ll find both entertaining and 

informative. 

Adding Air Creates a Rich Mix?
The purpose of the Air Injection 

Reaction (AIR) system is to reduce 

hydrocarbon (HC) and carbon monox-

ide (CO) emissions left after the com-

bustion process. AIR system failures 

often involve pumps damaged by 

moisture, vacuum hoses damaged by 

heat or check valves sticking open or 

closed from carbon buildup. Faulty AIR 

systems tend to make engines run rich. 

This will occur if the air from the pump 

enters the exhaust manifold before 

the upstream O2 sensor or does not 

switch to underhood when the engine 

is warm.

Atmospheric air is injected under 

pressure into the exhaust manifold 

upstream by the air pump. Air pumped 

directly into the exhaust helps to fur-

ther oxidize exhaust gases before they 

enter the catalyst.

Some older vehicles switch air injec-

tion between the exhaust and the cata-

lyst itself. Air is sent upstream right after 

the engine is started cold, but switches 

downstream when the catalyst warms 

up and starts to work. It is important to 

remember to disable air injection when 

you evaluate exhaust gas O2 levels, 

since air injection can elevate O2 levels 

and lead to false conclusions.

Disabling air injection does not 

mean clamping off any air injection 

hoses and tubes. This might lead 

to permanent damage of hoses and 

valves. Instead, before taking tailpipe 

exhaust samples, follow the recom-

mended OEM service procedure to 

disable the air pump electrically or to 

divert air injection to the vent port.

Keeping Your Balance
When you need to confirm and zone in 

on a fuel injector problem, the best test 

to perform without a bunch of expen-

sive tools is a fuel injector balance 

test. Follow these steps to perform this 

simple test on most engines without 

breaking your tool budget.

With the ignition off, remove the 

injector plug/wire connectors of the 

injector to be tested. Next, install an 

accurate fuel pressure gauge and fuel 

injector tester. The fuel injector tester 

is a special tool that allows you to oper-

ate the injector independently of the 

Engine Control Module (ECM). If you 

have a scan tool capable of performing 

this task, this step is not necessary. 

A FEW GENERAL TIPS CAN KEEP YOU ON TRACK IN YOUR DIAGNOSTIC WORK.

REMEMBER WHERE 
YOU STARTED

SCOPE & SCAN
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Anyone who has ever tackled this job knows it isn’t the easiest to 

perform. Read over the OEM service procedure anytime you’re taking on 

something new.
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Turn the ignition on/off as needed 

to get the maximum reading on your 

fuel pressure gauge. Write that num-

ber down. If you are using a manual 

tester, select the “1 Pulse/500ms” 

option and press the “Activate 

Injector” button once. Record the 

reading on the fuel pressure gauge. 

The difference between what you 

started with and what you ended up 

with is the amount of pressure drop. 

Do this twice for each injector. Be sure 

to start the engine between tests on 

each cylinder to prevent hydrostatic 

lock, and to start each new test with 

the same peak pressure reading.

Once you have completed your test-

ing on all injectors and have figured 

out the pressure drop for each one, 

it is time to compare. Determine the 

average pressure drop by adding 

them all up and then dividing by the 

number of cylinders tested. Suspect a 

problem with any injector whose drop 

exceeds the average by ±1.5 psi. An 

injector with a lower drop probably 

is restricted and passing less fuel, 

while one with a larger drop probably 

is worn or sticking and passing too 

much fuel.

Confirm your diagnosis and repair 

by using fuel trim. Fuel trim is infor-

mation that is sent to the ECM and 

stored in memory as Short Term Fuel 

Trim (STFT) and Long Term Fuel Trim 

(LTFT) values.  

2007 Ford F150 5.4L VCT 
Problem
This Ford came in with the MIL illu-

minated and a poor performance 

problem. A common problem on these 

engines is due to a problem with the 

VCT system. So the first thing we 

checked was the oil, noticing it was 

new and filled. Our next step was 

connecting our EScan, checking for 

DTCs (Diagnostic Trouble Codes). 

We found the following DTCs stored 

in the computer: P0300 (random mis-

fire detected), P0301 (cylinder No. 1 

misfire detected) and P0306 (cylinder 

No. 6 misfire detected). These misfires 

DTCs can be caused by ignition, fuel 

or mechanical problems. We ruled out 

both ignition and fuel, leaving us with 

most likely a mechanical problem. To 

confirm the mechanical problem, we 

performed a relative compression test 

using the OTC Genisys EVO® scan 

tool. The results of the test confirmed 

that we had a mechanical problem that 

was causing the misfires.

Because this was the first time that 

we had seen this vehicle and customer, 

we had to ask what maintenance had 

been performed. The owner informed 

us that he was having the vehicle ser-

viced at a local tire shop that offered 

a $19.95 oil and filter change. The oil 

that the tire shop used was 10W30 

along with a cheap import oil filter. 

Because the proper oil and filter are 

critical to proper operation of the VCT 

system, we suspected that the system 

was damaged along with other prob-

lems. Ford requires 5W20 synthetic 

blend oil along with a Motorcraft (or 

service equivalent) oil filter every 

5,000 miles or 3,000 miles if the vehi-

cle is used in severe conditions, load 

and driving. The owner of this vehicle 

was in the construction business using 

the vehicle to haul a bunch of heavy 

supplies and a trailer. Remember that 

when using other than the recom-

mended oil and filter, engine damage 

can occur prematurely. The correct oil 

is critical in this and every other vari-

able timing system.

When we took the valve cover off 

we noticed that the phaser and sole-

noid was gummed up with burned oil. 

It’s always a good idea to know how 

a system works before tearing any-

thing apart. A quick overview of the 

system is that the VCT is connected 

to the camshaft, controlled by the PCM 

via the oil control solenoid. The sole-

noid, by allowing or restricting oil flow 

(applying or releasing the cam phaser) 

controls the VCT system. 

The VCT phaser has four modes: 

idle, part throttle, wide open throttle 

and default mode. Adjustments are 

based on airflow, engine and cool-

ant temperature, part and wide-open 

throttle, RPM, load and throttle posi-

tion. The purpose of the VCT system 

is to help reduce emissions, increase 

engine output, improve idle quality 

and of course increase fuel mileage.

Because of the improper mainte-

nance, the fix for this 5.4L was pretty 

involved. With the customer’s approv-

al, we replaced the phasers, timing 

chains and solenoids. We also cleaned 

the oil passages and removed the oil 

pan to access and clean the oil screen 

and pump. At least now this engine 

once again was able to pull the load 

and run smoothly. 

All of this expense caused by the 

use of the wrong oil.

G. JERRY TRUGLIA
CONTRIBUTING 
EDITOR

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

The F150 had misfi re codes stored 

for cylinders No. 1 and No. 6.

This OTC tool is used to manually 

fi re the injectors in order to 

perform an injector balance test. 

Some makes support scan tool 

bi-directional control to do the 

same thing.
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CAUGHT IN THE 

CROSSFIRE

2005 CHRYSLER CROSSFIRE

Vehicle Year/Make/Model

3.2L NATURALLY ASPIRATED V6

Engine

NAG1 5 SPEED AUTOMATIC

Transmission

158,871 MILES

Mileage

UNIT SOMETIMES WON’T 

CRANK AND CUTS OFF 

WHILE DRIVING

Vehicle complaint

MYSTERIES, 
METHODS AND 
FRUSTRATION
UNDERSTANDING THE HOW, THE WHY AND THE TIMING OF A FAILURE.

She said the Crossfire needed an 

engine and was at the Chrysler deal-

ership 15 miles away. They want-

ed some giant price to replace the 

engine, and she was looking for a less 

expensive alternative. I called LKQ 

and found her a used mill for $1,700. 

It was delivered to the Chrysler deal-

ership, which had a Crossfire expert, 

and he seemed to have done a good 

job replacing the engine. He did, how-

ever, leave the dealership not long 

after doing the job.

She paid their fee with glee, happy 

to get the Crossfire back, but almost 

immediately she discovered a new 

problem. There were times without 

warning when the car wouldn’t crank 

(no starter operation) and when it took 

one of those spells, nobody could get 

it started. Then, just as suddenly, it 

would decide to crank. At other times 

the Crossfire would just die going 

down the road. Further, she said she 

might drive it a month with no issues 

and then have a lot of trouble in a 

single week. 

Were both of these problems relat-

ed? A problem in the antitheft sys-

tem might cause the no-crank, but it 

wouldn’t cause the stalls while driv-

ing issue. And because the Crossfire 

expert who installed the engine no 

longer was in-house at the first deal-

er, she decided to take it to another 

Chrysler dealer about 50 miles away. 

There she was charged a lot of money 

for repairs that left the problem 

untouched. So it wound up sitting in 

her garage for a while, because she 

just didn’t trust it.

The Crossfire came to us on a roll-

back as a no-hurry troubleshoot-

ing job, and it was dead when it got 

BY RICHARD MCCUISTIAN | CONTRIBUTING EDITOR

O
ne of the college’s instructors purchased this Crossfi re, and it’s a sexy yellow with an 
adjustable spoiler. We have changed the oil in it a time or two, which costs $100 
because it calls for nine quarts of full synthetic every 10,000 miles. We hadn’t seen 
the car in more than a year when she called me one day.

Scan this QR Code to check out 
on your smartphone Richard’s 
library of blogs and videos. Or visit 
MotorAge.com/rmccuistian

GET A FREE SCAN TOOL APP AT:
www.scanlife.com
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here. Perfect situation, 

if the problem would 

remain long enough.

On this platform, 

the Powertrain 

Control Module 

(PCM) tr iggers 

a Pulse Module 

to control starter 

engagement. When 

the engine starts, the 

pulse module interrupts 

starter operation — German 

designs are big on that point. But that 

module couldn’t make it quit going 

down the road, could it? 

An Identifix search revealed 11 fail-

ures of the pulse module causing no-

cranks (and one PCM), but my prob-

lem was that even if the starter was 

engaged artificially with the key on, the 

engine would spin but wouldn’t start. 

Further, the PCM wouldn’t talk dur-

ing this time. Could the pulse module 

cause no-com? Maybe. There are five 

other modules sharing the Controller 

Area Network (CAN) B network on this 

car, but we decided to check powers 

and grounds first, and that was prob-

ably a mistake.

A diligent check of the PCMs pow-

ers and grounds at the C5 nine pin 

connector revealed that the PCM had 

everything it needed (as far as we could 

tell; the only decent wiring information 

we could find was in Identifix), but the 

PCM was still asleep. I had my parts 

guy call a remanufacturer to see if it 

could rebuild the PCM. They answered 

in the affirmative, but when we sent 

them the unit, they immediately sent 

it back and said they couldn’t rebuild 

it. I also found that you can’t just get a 

used PCM for this one from a salvage 

yard and reprogram it. You have to buy 

a new one, which burns through $2,000 

in the blink of an eye. We didn’t need 

to snag a new PCM on a whim for this 

Crossfire, at least, not without further 

testing. 

Reconnecting the PCM for the addi-

tional testing after receiving it back 

from the remanufacturer, we found 

that the Crossfire fired right up, and we 

couldn’t get it to stall or fail to start any 

more. Of course, by the owner’s testi-

mony, it might take a month. We kept it 

for about a month, checking it periodi-

cally with no reoccurrence. We could 

plug in a Diagnostic Link Connector 

(DLC) recorder (I have 

two), but if the net-

work goes down or 

the PCM stops talk-

ing, the DLC record-

er is pretty much 

worthless anyway. 

I needed something 

that could be hard-

wired to record some 

channels independently 

of the vehicle network.

I installed the four-channel 

Hickok Flight Recorder. It checks the 

battery, one auxiliary input (I connected 

this to the “hot at key on” feed wire), 

senses spark with an antenna strapped 

to or near a plug wire and hard wired 

it to the pulse side of one injector. We 

might get useful data from these four, 

or we might not. Snaking the long trig-

ger cable into the car, I mounted the 

yellow pod with its red button and gave 

the owner instructions: If and when 

the car failed to start or stalled while 

driving, she was to press the button 

and capture a recording, which I could 

upload to the computer and hopefully 

analyze the data. I put her back in the 

driver’s seat, and two days later she 

told me it had failed to start and she 

had made two recordings. She would 

let it sit and try it again the next day. 

It started that next time around, and 

she made a snapshot of the normal 

start. I had the Auxiliary channel sam-

pling pin 9 on connector C5. That one 

gets hot when the Engine Control Relay 

energizes, but that relay is hardwired 

into the Relay Control Module, which 

is a $400 item that rides right next to 

the PCM in the isolation box behind the 

passenger side shock tower. She green-

lighted the repair and all was well. Did 

this failure have anything to do with 

the engine swap? I can’t see how.

“In another instance, having 
parked the truck outside, we 
went to start it just to make 
sure it was fi xed, and found 
that it wouldn’t start at all – 
and there was no spark.”

This is the 9 pin connector that feeds 
power and ground to the PCM, and 
it is very odd that Chrysler posts the 
pinout of the PCM side rather than 
the connector side. The white con-
nector shell is a mirror of this shop 
manual image, and it’ll throw you if 
you don’t catch that early.

These modules are all on the same 
network, yet they communicate with 
the PCM over different pins at the 
DCL. One of them might be causing 
this problem, but if so, it’s extremely 
intermittent.

I just loved getting the shipping 
box back with this label on it after 
they plainly indicated over the 
phone that they could rebuild the 
Crossfire’s PCM. As it turned out, 
rebuilding the PCM would have 
been a waste of money.

Join the AutoPro
Workshop to share your
own tales from the bay. 
You might help someone
else with your stories. 

MotorAge.com/
joinus
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The Ones That Make Us 
Look Bad
Ever had one of those jobs that made 

you look incompetent when you were 

absolutely sure you weren’t? When I 

worked at the Ford dealer, an LTD 

came in for a transmission service. 

The car was clean and in good shape, 

and a seasoned transmission guy did 

the service. In those days, we always 

test-drove every car before perform-

ing a requested transmission service; 

some customers brought in a car with 

transmission problems, had it ser-

viced and then claimed the service 

caused the problems. 

Well, this one wasn’t one of those. 

It belonged to a close relative of mine, 

and it was a straight-up deal. The bill 

was paid and the car left, but before 

it was 500 yards from the dealership 

driveway, it was pouring transmission 

fluid like an inverted crimson fountain. 

She limped the car back to the dealer-

ship for what seemed certain to be a 

record-breaking comeback. 

Because she was my relative and 

the transmission guy was swamped, I 

raised the car up on the lift and found 

that one of the steel transmission 

cooler lines had split at its roll crimp 

(the one on the line that snaps past 

the retainer). 

My conclusion was that there was 

absolutely no way on earth the trans-

mission service could have caused 

that – those lines were six inches 

north of the transmission oil pan. I 

repaired the line by cutting and dou-

ble flaring it and installing a different 

fitting in the transmission and refilled 

it with fluid. Even though the failure 

wasn’t our fault, there were no addi-

tional charges to the customer.

Another one of those face smackers 

was a 1994 Chevy pickup with TBI 

and HEI that would start, run a few 

seconds and then die virtually every 

time it was started cold. After a few 

of those start and die cycles, it would 

manage to survive and drive, and our 

diagnosis led us to check fuel pres-

sure after an all night cold soak. The 

fuel pressure would kick up to 13 psi 

on startup, but then would drop all 

the way back to zero and the engine 

would die. We saw it do this about 

three times before it finally survived 

and the pressure stayed. 

Further checking showed that the 

power to the pump was constant dur-

ing these maneuvers – the pump never 

lost power, it just shut down after run-

ning for a few seconds. I had never 

seen a fuel pump do this before, espe-

cially not this consistently and never 

on a cold truck, but our diagnosis was 

solid. This one needed a pump, and 

we put one in it with the customer’s 

approval.

The next morning, having parked 

the truck outside, we went to start 

it just to make sure it was fixed, and 

found that it wouldn’t start at all – 

and this time there was no spark. 

What the heck? Five minutes later our 

DVOM revealed that the pickup coil 

in the distributor was wide open – no 

continuity at all. Seriously? When you 

call a customer and explain that he 

now needs yet another part and more 

work after having told him he needed 

a different part the previous day for 

almost the same concern, well… You 

find out how much that person trusts 

your troubleshooting and your judg-

ment. This guy didn’t blink an eye, 

and we had the Chevy back on the 

road before 9.

This Stuff Doesn’t Make 
Any Sense
Another mysterious situation was one 

I wrote about a while back. A 2003 

Explorer had a lot of bearing noise in 

the rear. This one has an aluminum 

differential housing mounted to the 

body and CV axles carrying the torque 

out through stand-alone two-race 

bearings to the hubs. We applied the 

Chassis Ear® to the differential and 

hubs, found the preponderance of the 

noise coming from the pumpkin and 

tore it down to find pitted bearings. 

The recording on the left is a normal start. The Crossfire owner actually made this 
one a day later than the one on the right. Notice that the auxiliary channel stays low 
on the right hand recording and that the spark and fuel injection were also offline. 
She told me the Chrysler dealer had already replaced the ignition switch, and the 
wires checked out. The root cause turned out to be the Relay Control Module.

Here’s the Pulse Module, which, 
according to Identifix posts, is usually 
the cause of no-crank issues (11 out 
of 13 posts). But I can’t for the life of 
me figure out how it could cause the 
Crossfire to quit while driving.

This is the Hickok Flight Recorder. 
This Crossfire had been doing so well 
for so long that I figured I’d monitor 
battery, feed to PCM connector C5 
pin 9 from the Engine Control Relay, 
fuel injection and spark. If and when 
it happened again, she pressed the 
red button on the little yellow pod I 
clipped on the ashtray; it recorded 15 
seconds before and one minute after 
the button press. I wish it had more 
than four channels, but we only need-
ed one this time.
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We replaced the bearings, got the 

rear end set up and reassembled, and 

had less noise but still too much, and 

further listening pinpointed noise in 

the hub areas. When we removed those 

bearings and found that they were pit-

ted too, we found ourselves wondering 

how all the bearings in the rear end 

could fail even if they’re not swimming 

in the same oil. Well, that one has been 

running quietly ever since.

Then there was the Camry Air 

Conditioner anomaly. Even with the 

right refrigerant charge, that one 

wasn’t cooling, and with the compres-

sor pumping, pressures on both sides 

were low, which points to an expan-

sion valve problem. We replaced the 

expansion valve, which didn’t change 

a thing. The next logical step was to 

determine whether the evaporator 

was clogged, but it seemed to flow 

freely when we put air through its 

piping. Not knowing what else to do, 

we replaced the evaporator, and this 

time we saw normal pressures and a 

frosty cold register.

Speaking of HVAC, some folks 

might remember the really mysterious 

situation I encountered about 10 years 

ago on a Geo Tracker where the girl 

told me her air conditioner had been 

working fine at the end of the previ-

ous hot season, but winter had come 

and gone and now her air conditioner 

wasn’t blowing cold. We went through 

a lot of circuit testing on that one and 

finally discovered that there was no 

button on the dash to engage the A/C. 

The instrument panel was set up 

as if that vehicle never had air condi-

tioning – ever. There was a blind plug 

(one of those you have to break out to 

install the switch), and the wires lead-

ing to that blind plug were stiff and 

straight and had never been plugged 

in to anything. The Tracker had fac-

tory air – everything else was in place 

except that switch. 

How the A/C had worked previously 

was totally outside my realm of under-

standing. I even asked her if any of the 

dash panel parts had been replaced, 

and she shook her head. I asked her 

about the button – had it ever had 

one? She couldn’t remember anything 

except that the air had worked fine the 

previous hot season, which was equal-

ly odd. At any rate, the switch was 

$70, and she didn’t want to spend the 

money, so we simply jumpered the two 

wires that would engage the A/C, and 

any time she turned on the fan in any 

air mode position, the compressor was 

running, which doesn’t hurt a thing. It 

wasn’t a factory-approved fix, but the 

customer was satisfied. 

This is the relay box we replaced. It 
is a bit more elaborate but is remi-
niscent of the IRCM Ford used in the 
1990s, with a wad of relays all in a 
neat package. They are just as prone 
to fail and a lot more expensive when 
it happens. In this case we spent 
more than $300.

This is a mystery I’ve yet to solve – how 
this Geo Tracker could ever have had 
operational air conditioning just blows 
me away (no pun intended). Virtually 
every other part of the A/C system was 
in place and had been ever since this 
vehicle had been assembled new. The 
connector that should have plugged 
into this switch was stiffly pointing in 
a different direction like the wires had 
never been bent to plug into the omit-
ted switch.

MOTOR AGE GARAGE

Finally, we all like to disassemble failed parts to see what caused them to fail. We 
learn things that way. Usually the plastic gears loose teeth, but in this case, a tribe 
of ants had set up housekeeping in this Ford Expedition blend door actuator. Not a 
single ant survived – and neither did the actuator. There were no visible ants any-
where else in or on the vehicle. They all seemed drawn to this cavity. These little 
critters tend to foul up relays, too.

RICHARD 
MCCUISTIAN
CONTRIBUTING EDITOR

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

  E-mail Richard at rwm19@mail.com
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TECH

TIPS

By Jim Bates

H
ybrid vehicle air-conditioning systems are almost 

identical to their non-hybrid counterparts, but there 

are a couple of important distinctions that make 

servicing these systems very different. 

The first thing to consider is that many later-

model systems have electric A/C compressors capable of 

operating continuously, even during periods when the 

engine is not running. This enables the system to provide 

for uninterrupted cooling during frequent idle stops, decel-

eration, or other times when the engine cannot normally 

power a belt-driven compressor. 

These electric compressors operate on the higher volt-

ages provided by the hybrid vehicle’s traction battery. 

Knowing how to shut down the high-voltage system and do 

a zero-voltage check is the first – and most important – step 

in servicing these systems. 

You must also consider that even though R134A is still 

the refrigerant, PAG oil must not be used in these systems 

because it is electrically conductive. Should a problem 

develop in the compressor’s electric motor, a high-voltage 

leak could cause the hybrid’s “fail safe” system to shut 

down the entire electrical system (resulting in a no-start 

and no-run situation).

Most electric compressors are equipped with a dry ester 

type of oil that does a sufficient job providing system lubri-

cation and protection from any high-voltage shorts that 

may occur within the compressor. Interdynamics HYB-1 

and Supercool 24940 are two of the leading aftermarket 

products available for this type of job.

Servicing these systems 

requires equipment that 

flushes the hoses between the 

evacuation and recharge cycle 

(and turns off the oiler) to 

prevent contamination of the 

oil. No more than one tenth of 

one percent PAG contamina-

tion is allowed. Newer types 

of A/C service equipment that 

are rated as “hybrid safe” will 

have features that support 

these requirements, but if you 

are using older equipment, 

small changes to your routine 

are likely necessary to com-

plete the job. 

For example, while the evacuation procedure would 

remain the same as with a traditional vehicle, when work-

ing with a hybrid, you could recharge the system with a 

separate gauge and hose set that you have designated for 

hybrid use only. Adding oil could be done with a stand-

alone oiler – such as the type attached between the gauge 

set and low side service port.

Don’t let these high-profit A/C jobs pass you by. While 

there are certainly differences in hybrid A/C systems, fun-

damental diagnostics and service procedures are still key 

to a successful job.

If you are unfamiliar with any of the necessary 

procedures, Advance Auto Parts Professional offers 

Advance Shop eLearning with video tutorials at video.

advancecommercial.com. 

Advance Auto Parts Professional technical training spe-

cialists also host regional workshops on servicing hybrid 

and electric vehicles.

Jim Bates started solving automotive problems as a technician and racing 

enthusiast over 40 years ago. He spent eight years with Echlin Manufacturing 

and 23 years with Wells Manufacturing 

Company before coming to Advance Auto 

Parts upon his retirement. ASE-certified, 

Jim is a 25-year-plus member of SAE 

International, developing and conducting a 

wide range of training programs throughout 

the nation for both jobbers and technicians.
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T
he A/C system does not oper-

ate in a vacuum (no pun 

intended); it is reliant on 

other systems to operate at 

peak efficiency also.

t�5IF�DPPMJOH�TZTUFN�TIPVME�CF�

inspected and tested. Follow the 

vehicle  manufacturer’s recommenda-

UJPO�GPS�GMVTIJOH�BOE�SFQMBDJOH�UIF�

DPPMBOU��5FTU�UIBU�UIFSNPTUBU�PQFOT�

when it’s supposed to and that the 

radiator cap maintains the correct 

pressure.
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they’re supposed to.
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and hoses as a failure here could 

leave the vehicle stranded.
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performance. 
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(leaks or wear)
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front of the condenser
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A
s vehicles and vehicle issues become increasingly 

more complex, so, too, are the challenges facing 

auto repair professionals. What if you had a source of 

expert knowledge combining diagnostic experience 

with repair timesavers and detailed parts replace-

ment records available just a click away in your repair informa-

tion software? Mitchell 1’s SureTrack™ puts these tools right 

at your fingertips. Let’s walk through a real-world example. 

In our scenario, a customer brings in her 2001 Chevy Tahoe 

(125,000 miles) with the check engine light on. Upon reading 

the code, we find that P0101 was tripped. 

TSBs and Recalls
The first thing we do in SureTrack is look through the list of 

TSBs and Recalls to see if the OEM has issued any informa-

tion related to this code. In this particular case, the OEM 

didn’t provide any TSB information, but it is always a good 

idea to check here first.

Simple Search
Our next step is to perform a search for the P0101 code. 

SureTrack makes it easy by providing a “simple search” 

function where we type in a code or symptom. As we type, 

SureTrack returns any results back in a “type-ahead” feature. 

We are presented with a number of options for P0101. 

Common Replaced Parts
Now we want to find the root cause of the problem. With the 

exclusive Common Replaced Parts feature in SureTrack (Figure 

1), we see which parts are most frequently replaced at various 

mileages. In our example, SureTrack has data from 131 repair 

orders suggesting three most likely components to investigate: 

Air Intake Duct/Boot, Airflow Sensor and PCV Valve.

Real Fixes and Related Tips
Next, we can check to see what has worked for other tech-

nicians who had the same code. SureTrack brings together 

vehicle-specific data generated from millions of successful 

real fixes across the country. The data has been analyzed 

and confirmed by expert technicians, so we can feel confi-

dent in our diagnosis.

For our Chevy Tahoe, we see that another technician in 

the field has had a similar code and confirmed the mass air-

flow (MAF) sensor as the source of the problem (Figure 1). 

If we want additional information, we can just scroll down 

the page to find other real fixes and tips related to the exact 

issue we’re dealing with in our Tahoe.

Guided Component Tests
Next up in our process is the Guided Component Test spe-

cific for each component and each vehicle. To deliver quick 

results, SureTrack’s guided component tests include compo-

nent operational descriptions, best test locations and connec-

tion diagrams. For the Chevy Tahoe, SureTrack provides the 

exact information we need to identify the component location 

and test the vehicle.

Waveform and Graph Images
In our scenario, there is a waveform associated with our 

code. No simulations here – SureTrack’s comprehensive col-

lection of test results is gathered through actual on-vehicle 

tests, so we know exactly what to look for. Now we can 

compare the test that we’ve just run on the mass airflow 

sensor to the known good values from the waveform library 

and confirm our diagnosis.

SureTrack Community of Experts
By now we’ve probably got all the information we need to 

complete our repair with confidence. But, if we still need addi-

tional help, we simply post our question to the thousands of 

technicians in the SureTrack Community. Responses typically 

start arriving in just a few minutes.

SureTrack is available as a special free preview in 

ProDemand™, Mitchell 1’s industry-leading repair infor-

mation solution. For additional information, please visit 

www.mitchell1.com/suretrack  or call 888-724-6742 to start 

your free trial of ProDemand with SureTrack.

INCREASE DIAGNOSTIC ACCURACY 
AND EFFICIENCY WITH SURETRACK

ADVERTISEMENT
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YOU WILL GROW YOUR 
BUSINESS AT AAPEX

AAPEX Mobile Compass App – for taking AAPEX with you on 

the go – also is available and may be downloaded at: tiny.cc/

aapex_apps. 

AAPEX represents the $395 billion global motor vehicle 

aftermarket and is jointly sponsored by the Automotive 

Aftermarket Industry Association (AAIA) and the Automotive 

Aftermarket Suppliers Association (AASA). 

For more information, visit the AAPEX website, www.

aapexshow.com, or e-mail: info@aapexshow.com. AAPEX 

also is on Facebook, www.facebook.com/AAPEXShow, 

Twitter, www.twitter.com/AAPEXShow, Pinterest, 

www.pinterest.com/aapex, and LinkedIn, the AAPEX 

Show Group, tiny.cc/aapexlinkedin.

William T. Glasgow, Inc.

AAPEX Event Management

10072 W. 190th Place

Mokena, IL 60448

info@aapexshow.com

www.aapexshow.com
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W
hen you attend the 2013 Automotive Aftermarket 

1SPEVDUT� &YQP� 	""1&9
� ZPV� XJMM�HSPX� ZPVS�

business by seeing the newest products in the 

industry, meeting the right people and getting 

answers to your important questions. This 

year’s event is set for Tuesday, Nov. 5 through Thursday, 

/PW����BU�UIF�4BOET�&YQP�$FOUFS�JO�-BT�7FHBT�/FW��BOE�

registration is open at www.aapexshow.com/Register. 

The No.1 reason buyers attend AAPEX is to see, touch 

and compare what’s new in the global automotive after-

NBSLFU�JOEVTUSZ��"U�UIF������""1&9�FYIJCJUPST�EJTQMBZFE�

5,174 parts and components, 1,048 chemicals and car care 

products, 1,309 tools and equipment, 245 business prod-

ucts and services, and 1,190 accessories and custom prod-

ucts. At AAPEX, you can definitely count on seeing new 

products to meet your customers’ demands, as well as the 

QSPEVDUT�BOE�TVQQMJFST�ZPV�OFFE�UP�GJMM�BO�FYJTUJOH�MJOF�PS�

FYQBOE�JOUP�B�OFX�MJOF�UP�HSPX�ZPVS�CVTJOFTT��

AAPEX also is the No. 1 place to meet the right people 

in the industry. If you need to talk in person with a current 

supplier or identify a new supplier, in all likelihood, they’ll 

CF�FYIJCJUJOH�BU�""1&9�� *G�ZPVS� JOUFSFTU� JT�OFUXPSLJOH�

with people facing similar business issues and challenges, 

AAPEX is attended by the best in the industry. Last year, 

buyers at AAPEX included 8,737 retailers, 7,028 service and 

repair businesses and 11,130 warehouse distributors (WDs). 

Another compelling reason buyers attend AAPEX is to 

get answers to their important business questions. They 

get their answers by seeing the thousands of products on 

UIF�TIPX�GMPPS�NFFUJOH�XJUI�FYIJCJUPST�BOE�TVQQMJFST�BOE�

talking with other buyers throughout the event. In addi-

tion, the AAPEX Learning Forum, with its more than 30 

educational sessions, provides many answers to your busi-

ness questions and concerns. Several sessions are tailored 

to the needs of various aftermarket segments, including 

retailers, service and repair businesses, and WDs. In 2012, 

sessions for these segments included WD management, 

employee productivity, sales, marketing and branding, and 

technology and service readiness. 

With the newest products, the right people and the best 

seminars, you will grow your business at AAPEX. To learn 

more about AAPEX, visit the event’s newly redesigned web-

site at: www.aapexshow.com. The website includes a Find 

1SPEVDUT���&YIJCJUPST�TFDUJPO�XIFSF�CVZFST�DBO�TFBSDI�CZ�

QSPEVDU�FYIJCJUPS�PS�CSBOE�BOE�B�-FBSOJOH�'PSVN�BSFB�XJUI�

details about sessions being offered at AAPEX 2013. The 
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H
ave you ever heard 

this, “I checked the 

system pressure and 

it was below the 

vehicle spec. I know 

I have voltage at the pump 

because I can hear the pump 

run and I have pressure, just 

not enough. It’s got to be the 

pump.” 

If so, you are probably not 

alone. While it may indeed 

be the pump, there is a good 

likelihood that something 

else may be causing the 

issue. It could be caused by 

a faulty fuel pressure regula-

tor, clogged filter, etc. But 

what many technicians over-

look is the electrical system. 

The heart of the fuel pump is 

an electric motor. The more 

voltage to the electric motor 

the faster it turns, the faster 

it turns the more pressure 

and flow it can create. So, let’s dig a little deeper to get a 

better understanding of what we are talking about. 

A normal operating system typically runs at 13.5 volts. 

The fuel pump reaches its optimum capabilities at 13.5 

volts. Any decrease in voltage to the pump will have a 

direct impact on the pumps ability to reach its full potential. 

In today’s vehicles, often times the pressure specification 

range is very narrow and only allows for a few PSI variance. 

Fall below the pressure spec threshold and you have driv-

ability issues, including a no start condition. For example, 

a mere 2-volt loss at the pump can cause a 19 percent drop 

in fuel volume while at the same time create a 35 percent 

drop in pressure. Anything more than a 1 volt loss between 

system voltage and voltage at the pump should be investi-

gated and corrected. 

So, with all of this being said, what causes a voltage loss 

at the pump? The most common causes for voltage loss are 

a bad ground, frayed or damaged vehicle wiring harness, 

corroded connections and faulty relays. All easy fixes and 

all much cheaper than replacing a fuel pump. 

To help in diagnosing this problem you can view our 

Voltage Drop video on the Airtex Fuel TV Channel.

Visit: http://youtu.be/72iAJnhFrEo  or scan this QR code:

Airtex Products, LP 

407 W Main St.

Fairfield, IL 

Free Tech Line: 800-424-7839 

AirtexProducts.com 

FuelPumpU.com

THE IMPORTANCE OF
PROPER FUEL PUMP VOLTAGE

ADVERTISEMENT
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T
ire Pressure Monitoring Systems (TPMS) is the hot 

topic in the tire sales and service industry. If you 

own or work in a tire shop, chances are at least half 

of the passenger vehicles you work on each day have 

direct TPMS.  

Much is being made these days about TPMS sensors and 

programmable aftermarket replacements. You’ve probably 

heard the pitch, “clone the ID, skip the relearn and shut off 

the light!” This isn’t true, and more importantly, skipping 

the relearn is bad form according to NHTSA, who has made 

it known that the TPMS needs to always remain operating!

When servicing TPMS, there are no “magic wand” solu-

tions for the PROPER diagnosis and service of this safety 

system. TPMS service is a multi-step process, and it’s 

always best practice to not skip the necessary steps.

1. Verify Make, Model and Year, and always refer-

ence vehicle specific TPMS data – Using a TPMS Data 

System, Let your customers know you are the expert.

2. Test Before You Touch – Using a TPMS Scan tool, inspect 

the TPMS Before the service begins. 

3. Talk TPMS – Using consumer information, inform and 

educate your customer.

4. Make the repair – By stocking the service kits and sen-

sors, you can quickly service the components as necessary.

5. Re-learn the system – Using your TPMS Scan tool, 

always program the new sensors to the vehicle EVEN WHEN 

USING A COPIED (cloned) SENSOR ID.

6. Have a source of knowledgeable tech support for those 

difficult TPMS repair scenarios.

Every time you service a 

vehicle with TPMS, complete 

a “Test Before You Touch” 

inspection. Getting a “health 

check” on the TPMS is a key 

first step to prevent inheriting 

existing problems. Use a TPMS 

Tool (with OBD capability) to 

test the sensors and check for TPMS fault codes. If you 

can’t complete this step, trouble is already on your 

horizon.

Each and every time you install a new TPMS sen-

sor on a wheel, and attach it to a vehicle, that new 

sensor ID must be programmed 

or re-learned, to the vehicle’s 

control module. This is how 

the vehicle communicates with 

that sensor (and not with others 

found on similar vehicles). The 

TPMS re-learn also accomplishes 

another important task; it clears 

stored TPMS fault codes. This is 

an important step because with 

some vehicles this is the only way 

to clear a TPMS light. It’s also an 

important step if you detected 

fault codes during the “Test 

Before you Touch” inspection, as you can now show 

your customer that you have fully repaired and re-set 

their TPMS. 

So what can happen when you 

skip the all important re-learn 

step? A number of things can 

cause you and your customer prob-

lems. You cannot test communica-

tions between the sensor and the 

vehicle. Since the primary purpose of the re-learn is to 

program new ID’s to a vehicle’s BCM, it also follows 

that the re-learn is the best way to test communica-

tions between sensors and the vehicle. 

Skipping the relearn means you do not establish a 

system baseline. The TPMS fault code or codes will 

NOT be cleared. This could lead to the light remain-

ing in a flashing state. For example, let’s say you clone 

a replacement sensor, install it, and let the customer 

go without doing a re-learn. The next day they return 

with a flashing TPMS light. How do you know if the 

problem is with the sensor you replaced or with a dif-

ferent one? Either way, your customer will expect you 

to correct the problem.

Finally, whenever considering a TPMS solution, 

whether it be sensors, service kits or tools, always 

ask the person representing these items how their 

products help you manage each of these steps. If they 

can’t articulate that with real world 

scenarios, be very careful on how 

you proceed. Anyone advising that 

their solution allows you to skip 

steps is paving the way for diagnos-

tic, repair nightmares and unhappy 

customers!

Bartec USA, LLC

44231 Phoenix Drive

Sterling Heights, MI 48314

Phone: (855)877-9732

Fax: (586)323-3801

Website: www.bartecusa.com

email: info@bartecusa.com

DON’T SKIP STEPS WHEN 
SERVICING TPMS

ADVERTISEMENT
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A vehicle’s controller spits out a trouble 
code – now what?
OTC Genisys onboard resource AutoDetect™, a diagnostic 

partner for the technician. 

Diagnostic trouble codes (DTC) can be a technician’s best 

friend, giving an indication of where a problem exists in a 

vehicle and a starting point for troubleshooting. However, 

SAE code definitions often don’t give a technician a course 

of action, leaving them with a laundry list of potential defects 

and little direction.

Sometimes a DTC identifies only a system – Emissions/

PCM

AutoDetect, exclusive to the OTC Genisys Touch, takes a 

vehicle specific DTC and works as a technician behind the 

scenes, searching on-tool databases and websites for a list of 

top-reported fixes. AutoDetect takes an unclear code defini-

tion, such as “Mass or Volume Air Flow “A” Circuit Range/

Performance,” and gives a technician Top Reported Fixes from 

databases such as Code-Assist®, featuring 7 million confirmed 

fixes. Repair info is based on vehicle make, model and year, 

compiled from millions of experience-based Confirmed Fixes™, 

from technician calls to the Identifix® Repair Hotline™.  

A vehicle stumbles on acceleration but no 
code exists – where do I start?
Diagnostic Trouble Codes (DTC) often give a technician 

an idea of what’s wrong with a vehicle and where to start. 

However, what do you do when a vehicle isn’t running prop-

erly, but the computer says all systems are functioning nor-

mally? 

For example, take a vehicle that stumbles upon accelera-

tion but no trouble codes are present. A technician could 

spend time searching even turning to Google for direction, 

potential trial and error parts replacement or asking other 

technicians. Enter Genisys Touch, equipped with AutoDetect 

featuring Symptom-Assist™ and Repair-Trac®. 

AutoDetect helps a technician diagnose vehicle prob-

lems when no codes are present by automatically searching 

behind the scenes to determine the most likely fix. The search 

includes Symptom-

Assist an on-tool data-

base of more than 14 

million reported fixes, 

prioritizing them by 

most common. Also 

included in searches 

is Repair-Trac, an 

extensive database 

of known pattern 

failures specific to 

vehicle make, model 

and year.

AutoDetect func-

tions as an experi-

enced technician, 

holding the knowledge of all vehicle fixes reported to 

Identifix™, and providing it to anyone using the Genisys 

Touch to repair a vehicle. 

OTC GENISYS TOUCH

ADVERTISEMENT



All Makes, All Repairs

Why shouldn’t you have all required OEM adapters from 1996 to 2012 ready for duty? 
The Genisys Touch All Makes Coverage Kit includes a pull-apart, durable case for 
easy storage. Hang in on the wall, or stuff it in a drawer.

Then fi x faster than the other guys. A lot faster.

The Genisys Touch cable kit for the pros

otctools.com  800-533-6127
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S
ervicing TPMS equipped vehicles profitably can be 

a challenge without the knowledge, the right parts 

and the right tools. In spite of all the training pro-

grams and technical articles on the subject, there is 

still a lot of misunderstanding about TPMS, and the 

confusion between vehicle relearn and sensor programming 

tops the list. 

Vehicle relearn and sensor programming 
are completely different procedures
The issue stems from the availability of aftermarket TPMS 

sensors that come as “programmable”, “universal” or “clone-

able” sensor units. These sensors must be programmed with 

the proper protocol/application information for the vehicle 

before they can be installed in the tire, and then must be 

relearned to the vehicle. Unfortunately, some shops overlook 

the necessary relearn step mistakenly believing the sensor 

programming did the trick. This misconception can lead to 

service comebacks and customer complaints. 

Here are the facts:
Vehicle relearn is a standard TPMS service step
Every TPMS sensor must be “relearned” to the vehicle fol-

lowing the prescribed OE relearn procedure after replace-

ment, regardless of whether it is genuine OE or aftermarket. 

The relearn procedure is mandatory to ensure that not only 

the replacement TPMS sensor works properly, but also the 

vehicle’s complete TPMS system functions properly as well. 

With the exception of some Chrysler and Mazda models that 

may be relearned to the vehicle via a driving procedure, a 

TPMS scan tool is required 

to complete the vehicle 

relearn procedure. 

Sensor 
programming is an 
extra TPMS service 
step
Some aftermarket sensors 

require special program-

ming to meet the vehicle’s application specifications prior to 

installation and relearn. These may include “programmable”, 

“universal” or “cloneable” sensors. In addition to this extra 

step, technicians may also need to invest in additional spe-

cialized tools, training and software to complete the process. 

And even if a shop has the specialized programming tool, 

it may need to be updated to provide the latest application 

or software changes in order to meet the specifications of a 

particular vehicle.

Multi-application sensors are pre-programmed
Multi-application TPMS sensors, such as the VDO REDI-

Sensor, do not require this extra programming step because 

they are already loaded with the proper programming needed 

to function with the vehicle’s TPMS.  These multi-application 

sensors can help reduce lost service time, eliminate unneces-

sary expenses and training and cut down on customer com-

plaints and comebacks. 

Ready to use out of the box
VDO REDI-Sensor is a multi-application TPMS sensor that 

works exactly like the OE sensor. 

It is pre-programmed and ready 

for the vehicle relearn procedure 

as soon as the technician takes 

it out of the box and installs it 

in the tire. REDI-Sensor follows 

the standard OE vehicle relearn 

procedures, and works with all 

major TPMS scan tools, includ-

ing those from ATEQ, Bartec, OTC / SPX, K-Tool (T.I.P.S.) 

and Snap-on.

Furthermore, VDO REDI-Sensor covers over 85 percent 

of all vehicles in North America with only three sensor part 

numbers and replaces over 140 OE sensors.  

New video from VDO 
To learn more, take a look at this 

new video in the VDO TPMS 

training series entitled, “TPMS 

Vehicle Relearn vs. TPMS Sensor 

Programming at: www.redi-sensor.com/videos.php. 

For more information, visit: www.redi-sensor.com or 

contact: salessupport-us@vdo.com. 

VDO and REDI-Sensor – Trademarks of the Continental Corporation

DON’T CONFUSE TPMS 
RELEARN WITH SENSOR 
PROGRAMMING
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See why VDO REDI-Sensor™  

saves time and money.   

Scan to watch the video:

Never any added sensor programming or 
cloning steps with REDI-Sensor™ TPMS!
Delivering over 85% coverage with just 3 sensors.

Like us at  
facebook.com/REDISensor
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T
oday, vehicles can have up to 50 computers embedded 

beneath the skin…all communicating with each other 

through tens of millions of lines of computer code to 

manage interconnected systems including engines, 

brakes, and navigation as well as lighting, ventila-

tion and entertainment… Bottomline, virtually every repair 

requires the use of a diagnostics tool. A technician must know 

how these systems interact and how to use the diagnostics 

tool to assist in their repair. 

For example, did you know that replacing a throttle posi-

tion sensor without a diagnostic tool can cause the cruise 

control and ABS systems to stop working? It is not efficient 

for a technician to figure that out AFTER the repair is done.

In conjunction, diagnostics technology is also advancing. 

Technicians need continual training to get the most out of 

new diagnostics applications and further in-depth functional-

ity for existing applications. Each diagnostics enhancement 

and upgrade is designed to assist the technician in an easier 

diagnosis and repair.

Simply put, remote diagnostics help shops gain time during 

service… in some cases up to four hours for one repair. And 

shop owners can experience their return on investment in 

as little as 20 uses of a scan tool. New vehicle technologies 

cannot be repaired without it.

Delphi’s new scan diagnostics and flash programmer tools 

offer technicians a complete diagnostics program. The tools 

simplify the repair process by taking advantage of wire-

less technology so technicians can move around the shop. 

Operating on a PC-based platform, the Delphi diagnostics 

scan tool integrates into any workshop’s existing platform. 

Delphi also offers a compact, WiFi-ready, touch-screen tab-

let PC as an alternative to the handheld tool and in-house 

workshop operations.

Even simplest brake repair now requires the use of diag-

nostics, as the braking system includes ABS sensors. A visual 

check and a good working knowledge of the system is no 

longer enough. Without an electronic diagnostic tool, the 

operation could take much longer or even impossible. 

Mode $06
Take Mode $06, the raw or unconverted data used by the 

PCM to determine if the MIL lamp should be illuminated, as 

an example. Mode $06 is part of generic scan data, and the 

various OEM and aftermarket scan tool manufactures have 

different paths to access Mode $06. 

Why is it so difficult to interpret?
Since Mode $06 is raw data; it was intended to be used inter-

nally by the PCM. Unconverted, it does not display well on a 

service scan tool, unless the scan tool manufacturer does a 

conversion. In the early years, Mode $06 was seldom used or 

understood. The first generation of scan tools displayed this 

as the same hex data used by the PCM. Later they did a HEX 

to DEX conversion, but did not convert the value. 

Today, many of the newer generations of scan tools, like 

Delphi’s Diagnostic Scan Tool, are displaying this data in a 

converted format. In addition, newer vehicles do not need 

to be converted by either the scan tool or technician today. 

Mode $06 data can be a bit overwhelming at first. However, 

with proper training and understanding, the data can make 

diagnostics much easier. The newer scan tools are doing a 

much better job of taking the mystery out of Mode $06.

Training
Mode $06 is just one example of how complex vehicles are 

to repair today. Add in that each OEM have different data 

for vehicle make and model and year, it’s no wonder that 

continual training with diagnostics is critical for success. 

Technology is evolving at a very fast pace and today’s tech-

nician must continually learn about these new technologies 

so they can effectively and efficiently serve their customers 

and provide options for repair.  Delphi has a comprehensive 

training program for technicians, from beginner to advanced, 

that address diagnostics, diesel, engine management, fuel 

systems, hybrid vehicles and A/C systems, as well as courses 

on workshop operations and business management. 

DIAGNOSTICS

ADVERTISEMENT
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High standards. 
Below the surface. 

Delphi diagnostics.

They may look the same, but all diagnostics are not created equal.
Today’s vehicles rely on complex electronics and the technology 
needed to diagnose and service them. With access to the latest 
OE data, training, technical support and state-of-the-art equipment, 
Delphi diagnostics ensure repair shops effectively diagnose and 
repair automotive systems. What does this mean? Reliable Delphi 

diagnostics you, and your customers, can trust. Providing you 
with the benefit of more than 100 years of OE heritage, we 

are the company that makes the parts cars are born with.

IT ’S  WHAT’S UNDERNEATH THAT 
SETS DELPHI  APART

Delphi Diagnostics // A Multi-Channel 
Graphing View and capture up to 16 parameters 
at once in color; Filter function allows user to 
quickly fi nd required data; B OEM Diagnostics 
and Flash Programming Access to latest OE 
data and software; Delphi scan tool has variety of 
parameters, tests, device controls and coverage 
available including step-by-step illustrated fl ash 
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history, training support or internet; Link to 
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LEARN MORE
Scan this code to see a demonstration 
of a fuel pump relay test using the new 
Delphi Diagnostics scan tool, or visit 
youtube.com/DelphiAutoParts.
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W
ith increasing public concern about air quality 

and traffic related contaminants cabin air filters 

have become a more important necessity.  First 

implemented in northern Europe in the late 

eighties, the products were particle filters that 

protected passengers from pollen and dust. The concerns 

soon expanded to include odors and other particles like die-

sel soot or gaseous substances like sulphur dioxide, nitrous 

oxides, or hydrogen sulphide. The industry soon reacted 

with adsorptive filter systems using activated carbon as the 

removal mechanism in many grades and to achieve perfor-

mance characteristics.   

Almost all vehicles sold in the North America today have 

a cabin air filter of some sort, however many owners are 

not aware that they even have one. If they are aware, they 

were not clearly informed as to why it should be changed, 

therefore it generally was not replaced.  This can lead to 

filtration blockage, decrease in electrostatic efficiency, 

reduced odor removal, and it can  become a source for 

breeding bacteria and other allergens, just to name a few.

Another concern could be additional stress put on the 

HVAC system due to airflow restriction. So the next time 

you are having problems with a vehicle air conditioner not 

cooling, be sure to consider if the cabin air filter needs to 

be replaced. 

Depending on the driving conditions, most vehicle 

manufactures recommend replacement of a “Pollen cabin 

air filter” every two years, and changing a “Carbon cabin 

air filter” every year.  Using the vehicle owner’s manual 

would be one of the best ways to determine the cabin air 

filter type for the vehicle.  If the vehicle owner’s manual 

calls for a Pollen type filter and you chose to upgrade, 

when available, it would be advisable to note the change 

in the owner’s manual.

As a world leader in automotive component manufactur-

ing and a tier-one supplier, DENSO offers a quality after-

market program. DENSO First Time Fit® cabin air filters 

are manufactured and tested to the strictest OE standards 

for unparalleled performance. Each component is precision-

built for exact replacement … and a first time fit.

For more information or a distributor near you, visit 

www.densocaf.com.

AN OVERVIEW OF CABIN
AIR FILTER

ADVERTISEMENT
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By Charles Pantano, Eastern Catalytic

K
nowing which catalytic converter to install in the 

customer’s vehicle and making sure the one you 

picked fits properly isn’t always a cut and dried 

affair. Should you use a Federal (EPA) approved 

cat or should it be a CARB compliant unit? You 

can’t tell by just looking at the converter, the VIN or year, 

make and model of the vehicle. It’s a complicated issue 

that is bound to get more complex as other states look to 

adopt CARB standards. 

Here are some facts that will help you 
figure out what type of converter to use
U.S. vehicle emissions are regulated by two authori-

ties: U.S. Environmental Protection Agency (EPA) which 

enforces the Federal law throughout the country and the 

California Air Resources Board (CARB), which governs 

emission laws in the state of California as well as 13 addi-

tional states that follow CA emissions laws. So far, only 

California applies its stringent regulations to the use of 

aftermarket replacement converters. But New York and 

Maine are in the process of enacting legislation and more 

states are expected to eventually follow. 

IMPORTANT NOTE: Before servicing any vehicle’s cat-

alytic converter, you must determine whether the vehicle 

was manufactured to CARB or Federal (EPA) specifications. 

Vehicle emissions systems labels
To properly determine whether the vehicle requires a CARB 

or Federal converter, you should check the vehicle’s emis-

sions system label. Here are the typical labels you’ll find:

EPA? CARB? CONFUSED?

Emissions label locations 
The vehicle’s emissions system label can usually be found in 

one of three places: on the front radiator support, the strut 

tower plate, or under the engine hood. 

Informative videos and technical tips on emissions iden-

tification and other catalytic converter service topics can be 

found in the Education section of the Eastern Catalytic web-

site at www.easterncatalytic.com.

Charles Pantano is the Certification Program Manager at 

Eastern Catalytic, a leading innovator and world-class manu-

facturer of catalytic converters. Eastern offers a full range of 

catalytic converters for universal, direct-fit, manifold, diesel, 

and heavy-duty applications.

ADVERTISEMENT

Typical label 
identifying 
a California 
(CARB) System

Typical label 
identifying 
Federal (EPA) 
System

Typical label 
showing a L.E.V. 
(Low Emissions 
Vehicle) System
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The Largest Application Coverage 

Available in the Industry

Eastern Catalytic offers industry-leading 

coverage for Manifold converters and 

over 1,400 Direct-fit converters for cars, 

vans, SUVs, and light trucks. All built to 

exact OE dimensions with OE-quality 

flanges and flex assemblies for  

trouble-free installation.

Our Universal converters offer the 
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F
ederated Auto Parts has developed an addition to its 

friction offering with a new co-label line developed 

and supplied by Wagner Brake. The new product line 

is a premium offering designed for professionals that 

was exclusively designed for Federated members and 

their customers

The line uses the highest performing formulas specific to 

each application and includes System Synergy Technology 

(SST) which is an OE approach to brake design that ensures 

the interaction of all brake components to provide the ulti-

mate performance. 

Each set of Federated Professional Premium is engineered 

and designed to match the OE pad in fit, form and function 

and uses premium formulations and shims designed for ulti-

mate performance on each application.

The System Synergy Technology focuses on managing 

the NVH (noise, vibration, and harshness) issues through 

testing and validation of the various components used in 

disc pad designs. While many consider a disc brake pad one 

component it actually consists of many different components 

including backing plates, shims, hardware, along with fric-

tion material, slots and chamfers that all must be designed to 

work together to deliver ultimate performance.

Working with Wagner Brake experts, Federated has devel-

oped a product line that uses  OE designs, and improvements 

in materials and component integration, to deliver superi-

or performance to other aftermarket lines.  The Federated 

Professional Premium line provides superior braking perfor-

mance, long life and quiet operation for customers who per-

form premium brake service and have a reputation for using 

high quality brand name parts.

Federated has a history of working closely with high-qual-

ity manufacturers to develop exclusive products designed 

specifically for use by quality technicians and professional 

service providers.  The Federated Professional Premium line 

of disc brakes is designed to take all the mystery out of all the 

different materials and grades available in the market today 

by using System Synergy Technology to focus on the best 

solution for each vehicle.

“We spent countless hours working with Wagner Brake 

experts in designing this line,” stated Phil Moore, senior vice 

president for Federated Auto Parts.  “The results from both 

testing and customer feedback have been outstanding. This 

new product line delivers premium performance in every area 

and we believe will be a major benefit to our professional 

customers.

“Working with Wagner and Federal Mogul made this 

project easier due to their commitment to quality and their 

outstanding manufacturing and R&D facility in Smithville, 

Tenn.,” Moore continued.  “We are proud to have a premium 

product line that is made in the USA”

Federated Professional Premium brake uses an OE 

approach to the design process that delivers the ultimate 

in overall performance for the professional service pro-

vider and is available exclusively from members and affili-

ates of Federated Auto Parts.  For more information, visit

www.federatedautoparts.com.

FEDERATED OFFERS PREMIUM 
BRAKING PERFORMANCE FOR 
TODAY’S VEHICLES

ADVERTISEMENT



Sweepstakes

All Federated Car Care members enrolled by August 31, 2013 are eligible to win. For more information,  
visit www.FederatedAutoParts.com or contact your Federated Auto Parts representative.

Federated wants to reward one of its Car Care Center customers with  
the Federated “Ultimate Service Truck.” This is not just any truck; it has been  
modified by Matt Steele and Bruno Massel, hosts of the SPEED show “Truck U.”

The Car Care Center grand prize winner of the Federated “Ultimate Service Truck” will 
also receive an all-expense paid trip to Las Vegas for the 2013 AAPEX Show where 
they will claim their truck. Plus, hundreds of other prizes will be awarded to Federated 
Car Care members around the country.  Join the ultimate Car Care program today and 
you could be the ultimate winner!

The Ultimate Service Truck for
the Ultimate Service Provider
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S
upplemental Restraint System (SRS) intermit-

tent warning lights and faults can frustrate 

even the most competent service technician. 

These systems come in a wide variety of 

configurations, from the front driver and 

passenger single-stage airbag-only system to dual-

stage advanced rollover safety systems that include 

airbags in the headliner and even in the seat belts.

A system that extends to so many different loca-

tions with so many components requires a large 

number of electrical circuits and connectors. And 

any fault in a connector or circuit that changes 

its resistance can illuminate the airbag warning 

light. Diagnosis and service of an SRS can be pretty 

straightforward when a hard fault occurs due to 

a failed component, such as an airbag module. 

However, intermittent faults with their accompany-

ing on-again/off-again airbag warning lights can be 

difficult to correct.

A lesser known cause of high resistance and inter-

mittent connections can be the result of a condition 

called terminal fretting.

Fretting is a condition discovered by electrical 

engineers that can affect low-voltage circuits, such as 

those of the SRS. Fretting is caused by micro-arcing 

between the male and female terminals of a connec-

tor. The concern may go away by disconnecting and 

reconnecting the connector, but may reappear later. 

There is no test for this concern, and you may not be 

able to see the fretting on the terminal itself.

When an electrical connector is first connected, a thin 

oxide layer cracks under pressure when the 

contact is first made. Clean metal is exposed though the 

cracks in the oxide layer, making a very stable electri-

cal connection. If the contact spot moves a microscopic 

amount, from fretting motion, which is basically wig-

gling of the male pin inside the female connector, the 

clean area is exposed to the air and can quickly form an 

insulating oxide film. Every time there is motion at the 

contact spot, the cycle repeats and more oxide debris 

builds up. With continued microscopic fretting between 

contacting surfaces, enough insulating oxide wear debris 

can build up, producing high-resistance and/or intermit-

tent connections.

Severe cases of fretting corrosion look like little dark 

smudges on electrical terminals. The smudges appear at 

the locations where the actual electrical contact is made. 

One step that can be taken to help prevent fretting 

is to make sure the connectors fit tightly together, and 

that movement and shaking around them does not allow 

them to wiggle. For example, make sure that the power-

seat wiring does not bind when the seat moves along its 

track.

As you may expect, these parts are specific to vehicle 

year and model and are usually only available from the 

manufacturer. If you need SRS wiring harnesses, 

airbag modules or impact sensors for a Ford, Lincoln, 

or Mercury, many can be found and ordered at 

Motorcraft.com.

Copyright © 1996-2012, Ford Motor Company. All Rights Reserved.

SUPPLEMENTAL RESTRAINT 
SYSTEM (SRS) – 
INTERMITTENT FAULTS



MOTORCRAFT
®

 PARTS.

OUT FRONT BECAUSE 

FORD STANDS BEHIND 

THEM. When you choose Motorcraft, you get a quality line of 
parts backed by Ford Motor Company. In fact, it’s the only brand approved and 
recommended by Ford. And just like the name is a winner in NASCAR® and NHRA® racing, 
it’s a winner with your business, too. Motorcraft. For great performance on and off the 
track. For more information, visit Motorcraft.com.

NASCAR® is a registered trademark of the National Association for Stock Car Auto Racing, Inc. Motorcraft® is a registered trademark of Ford Motor Company.
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A
strut module assembly is a structural sub-system in the 

suspension/steering system of the vehicle. As such, it 

requires the highest level of quality and performance 

to ensure vehicle safety and control. So it’s important 

that you know that the fully loaded struts you put on 

your customers’ vehicles have been carefully designed and 

extensively tested to live up to real-world demands. 

“Gabriel recognizes the design and testing that needs to go 

into all the components and the unit to ensure it meets the 

vehicle requirements, specifications and durability,” said Lisa 

Bahash, president and CEO, Gabriel®.

That’s why Gabriel engineers, located in the Detroit area, 

precision engineer each new ReadyMount® application to strict 

tolerances based on their unique knowledge and clear under-

standing of the original equipment part, the vehicle design, 

and the performance requirements of the assembly. Only com-

ponents that meet Gabriel’s high standards are specified and 

used in the assembly. 

Gabriel starts with a MacPherson strut or coil-over shock 

design that has been validated to 1,000,000 cycles with a super-

finished chromed piston rod for superior corrosion resistance.  A 

structural rigidity test is conducted on the strut to ensure that it 

meets Gabriel requirements for cornering and braking.  Gabriel 

then adds a premium strut mount, bearing, jounce bumper, 

dust boot, coil spring, and spring isolator(s). 

But that’s only the beginning…

Gabriel extensively tests each new ReadyMount design and 

its individual components on a quarter car testing rig to simu-

late the real-world articulation of the assembly:

t�5IF�BTTFNCMZ�JT�UFTUFE�UP�GVMM�USBWFM�UP�NBLF�TVSF�JU�MJWFT�VQ�

to the extreme demands of North American roads and weather

t�4JEF�MPBE�DPNQFOTBUJPO�JT�BMTP�UFTUFE�UP�FOTVSF�UIBU�GSJDUJPO�

on the strut is minimized 

t�4UFFSJOH�JT�TJNVMBUFE�UP�FOTVSF�EVSBCJMJUZ�PG�UIF�CFBSJOHT�

t�$PJM�TQSJOHT�XIJDI�BSF�B�LFZ�DPNQPOFOU�UP�UIF�EFTJSFE�

ride, are tested for performance and durability

t�"�EVSPNFUFS�UFTU�DIFDLT�UIF�SVCCFS�JTPMBUPST��MPBE�SFTJT�

tance and durability

t�-JNJU�MPBE�UFTUT�PO�UIF�SFCPVOE�TQSJOHT�	PS�SFCPVOE�CVN�

per) and on the jounce bumper, are conducted to extreme loads 

to simulate deep potholes and high curb strikes  

Once all quarter car rig testing is assessed, engineers do a 

complete teardown analysis of the design and all of the com-

ponents are examined to certify there is no excessive wear.

“We do all this to ensure the components in 

the final assembly are integrated for fit, form 

and function, to work as a complete sus-

pension system,” said Joseph Davis, 

director of engineering, Gabriel.

Then Gabriel takes it a step 

further by Fit-testing each 

new ReadyMount design on 

the very vehicle application 

for which it was designed, 

verifying first-hand that 

the design fits 

properly and 

can be eas-

ily installed. 

Finally, Gabriel 

t e c h n i c i a n s 

Ride-test the ReadyMount design on U.S. roads to make sure it 

meets real world performance and Gabriel’s standards. 

If there is a question, the same Gabriel technicians who 

Fit- and Ride-test the ReadyMount applications are the 

Answermen that installers and customers speak to when they 

call the Gabriel Tech Line.

Not all manufacturers Fit- and Ride-test their module 

assemblies, and not all manufacturers engineer and design 

their products to the tight tolerances and precision specifica-

tions that Gabriel does for its ReadyMount fully assembled 

struts. But it’s the right thing to do and the right way to do 

it. Gabriel has a lot of history riding on our products and 

we think it’s what you should expect, especially from the 

company that designed the first automotive shock absorber 

in 1907. 

950 Maplelawn

Troy, Michigan 48084

Answerman/ Tech Line: 1-800-999-3903, M-F, 8AM-5PM, CT

www.gabriel.com

YOU HAVE A LOT RIDING ON 
GABRIEL READYMOUNT FULLY 
LOADED STRUTS – SO DO WE



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 
coverage, with one of the broadest and  
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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The Problem
Every technician relies 

on ratchets to complete 

tight access service 

and repair jobs. Most 

cordless ratchets are 

designed with stan-

dard slide-on batteries 

and this creates clearance problems during brake, engine and 

under-car repairs. When a technician angles the ratchet, the 

battery comes in contact with the work space, inhibiting the 

operator’s ability to fully engage with a fastener. Some tool 

manufacturers try to solve this issue by turning the battery 

pack around so it faces the operator, but that interferes with 

the technician’s arm and wrist. 

The Solution
The Ingersoll Rand IQV20 Series R3130 3/8-inch cordless 

ratchet gives technicians the power, portability and reach 

they need to complete tight access jobs. Ingersoll Rand 

designed the R3130 cordless ratchet with a unique in-line 

battery design to easily fit into narrow spaces. The battery 

pack sits behind the palm of the technician’s hand, enabling 

the ratchet to fit into the same spots as his or her arm. 

Cordless Versatility
In most service bays, there are two air lines — one on each 

side of the car — and technicians typically hook up two to 

five different tools during the course of a job. The R3130 cord-

less ratchet gives technicians the freedom to move from bay 

to bay without connecting and 

disconnecting air lines, increas-

ing their productivity. The R3130 

cordless ratchet also eliminates 

concerns about air lines scratch-

ing the vehicle’s hood or fender 

during the repair. 

Extended Battery 
Runtime
The R3130 cordless ratchet is 

powered by the Ingersoll Rand 

IQV20 Series 20V lithium-ion bat-

tery. Technological advances 

enabled Ingersoll Rand to make signifi-

cant improvements to the IQV20 Series 

cordless battery platform. The intel-

ligent battery management system 

provides power-level and flow-rate 

control from the battery to the switch 

and motor. The 20V lithium-ion battery 

delivers a high charge capacity and 

low internal impedance for maximum 

power and extended runtime. 

Even with its unique in-line design, 

the R3130 cordless tool is compatible with the other 1.5 

Ah and 3.0 Ah batteries in the IQV20 Series tool line. The 

IQV20 Series line currently includes the W7150 1/2-inch

High-Torque Cordless Impact Wrench, W5130 3/8-inch Mid-

Torque Cordless Impact Wrench, D5140 1/2-inch Cordless 

Drill/Driver, and L5110 LED Cordless Task Light. This 

enables technicians to buy one tool suite for the garage, and 

have fully charged batteries available to prevent downtime.

Durable, Ergonomic Design
The R3130 cordless ratchet delivers 54 ft-lb of torque and 

is manufactured with the same durable head as Ingersoll 

Rand’s air-powered ratchets, which are proven to stand up to 

tough bolts. It has a patent-pend-

ing metal and composite housing 

case and all-metal gear train to 

help it survive repeated drops on 

the garage floor. 

The handle is made entirely of 

plastic so it is lightweight, reduc-

ing operator fatigue. The soft 

touch rubber overmold and con-

toured handle optimize operator 

comfort. Additionally, the pivot-

ing trigger is positioned so that the operator actuates the 

tool with the index finger. 

Learn more at ingersollrandproducts.com/r3130.

INGERSOLL RAND
RATCHET FEATURES 
IN-LINE BATTERY DESIGN
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Whether you’re looking for exceptional power, portability, access, or time-saving operation, the R3130 ratchet is the right tool for the job.  
Get the performance you need, with 54 ft-lbs of torque — the same kind of power you’d expect from an air tool. Get the same durability, too — 
the proven-engineered ratchet head is the one you’ll find on our air-powered ratchet. But with the IQV20 battery, you’ll get more portability,  
thanks to a patent-pending inline design for easier access to tight spots and 20 volts of hardworking power to keep going job after job.  
Learn more at ingersollrandproducts.com/R3130.

R3130 3/8" 20V RATCHET WRENCH

DO THE JOB. DO IT FAST. DO IT EVERY TIME.

PRODUCTIVITY UNLEASHED

. . . WITH THE 
POWER  
TO GET THE  
 JOB DONE.

© 2013 Ingersoll-Rand Company

CORDLESS  
TASK LIGHT

CORDLESS 1/2" 
IMPACTOOL

CORDLESS 3/8" 
IMPACTOOL

CORDLESS  
DRILL
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KEEPING TIRE AND FUEL
COSTS DOWN

F
leets are well aware that tires and fuel are two of the 

largest operating costs year after year. Interestingly 

enough, these two topics are closely related since tires 

have an impact on rolling resistance which dictates 

fuel economy. For any fleet, having a direct way to 

increase both tire life and fuel economy is a highly desirable 

endeavor. With a little education, and IPA®’s new group of 

tire products, this goal is easily achieved.

In terms of education, everybody will agree that proper tire 

inflation is paramount in getting the most from your equip-

ment. Minute discrepancies in inflation pressure can have a 

large impact on fuel economy as even a 1.5 psi decrease can 

reduce fuel economy by 1 percent. On paper, this number 

does not seem astronomical, but consider that a 1 percent 

decrease in fuel mileage will cost a rig travelling 125,000 

miles a year, approximately $750 in extra fuel. Multiply this 

number by the amount of trucks in your operation and watch 

the dollar amount skyrocket. Then, combine the fuel cost with 

the double edged sword of expensive tires wearing out any-

where between 5-20% quicker and suddenly you have a large 

amount of wasted money leaving your company.

Let us be clear, fleets are by no means ignoring their tire 

maintenance. Actually, it is quite the opposite. However, 

utilizing existing methods and poorly designed tire gauges 

results in a waste of time and money. To combat these con-

cerns, IPA has developed the highly accurate 9060 Mobile 

Tire Equalizer System. This dual regulated, five tire sys-

tem uses two 3.5-inch 

glycerin-filled pressure 

gauges to ensure your 

tires are in fact, properly 

inflated. The system 

was designed around 

high flow components, 

with all internal porting 

maximized for volume. 

The use of one gauge 

for the steer tire and 

one for all four drive tires 

was done specifically to 

prevent a concept called, 

“tolerance stacking” 

in which the relative 

inaccuracy of pressure 

gauges is compounded, 

leading to a large vari-

ance between tires. Tolerance stacking not only results in 

improper inflation, but is easily noticed by technicians who 

revert to older “trusted” and often equally inaccurate means 

as a result. Additional features such as color-coded tire hoses 

and corresponding valves make operation straight forward 

and consistent.

Additionally, a second concept regarding tires, dual tire 

matching, also warrants careful attention on the part of fleets. 

If two mated tires vary even slightly, the larger tire is forced 

to carry a greater load and the smaller tire suffers additional 

scuffing wear by being forced to drag over the road surface 

to make up for its smaller comparative size. For example, 

a ¼-inch variance in tire size (invisible to the naked eye) 

will cause the smaller tire to scuff for 3.3-foot per mile. After 

125,000 miles this tire will have been subjected to abrasive 

scuffing for nearly 80 miles, significantly reducing its lifespan 

and adding costly rolling resistance. Another new product 

from IPA, the 9067 Tire Comparator, simplifies this process 

by providing a sliding “go/no- go” gauge which will instantly 

indicate whether dual tires are within tolerance. 

By understanding and controlling the forces which govern 

tires, Fleets will see an immediate impact in fuel and tire 

costs, as well as avoiding blowouts and road calls. The IPA® 

line of tire products provides valuable solutions to aid in this 

process, and ensures optimal performance. IPA manufactur-

ers over 200 innovative products, and is sold through profes-

sional tool and equipment distributors worldwide. IPA also 

works with numerous fleets and OEMs to produce custom 

solutions. To speak with an IPA technician, call 888-786-7899.

Innovative Products of America®, Inc. (IPA)

(OEM) Original Equipment Manufacturer

234 Tinker Street, Woodstock, NY 12498

www.ipatools.com

Toll Free: 888-786-7899

Phone: 845-679-4500

845-679-4600 fax

info@ipatools.com
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Manufacturer of Innovative Tools & Equipment
www.ipatools.com 

845 679-4500
®

HD FLEET TECH’S  
ELECTRICAL TERMI-
NAL MAINTENANCE 
KIT #8048

Cleans  
Common  
Fleet  
Electrical  
Connections

PATENTED

6-PC. RELAY BYPASS  
SWITCH MASTER  
KIT #9038

Energize a Fuel Pump with  
the Push of a Switch

SUPER HARD  
DIAMOND COATED 
ROUND MICRO FILES 

#8042

Cleans Round Pin Female 
Terminals

AIR COMB
®

 #8050-8053

Filter, Radiator, and 
Condensor Cleaner

PATENT PENDING

90° Multi-Port Air Flow

4 Sizes: 12", 24", 36", 48"

GREASE JOINT  
REJUVENATOR®  
MASTER KIT #7863

Instantly Open Clogged  
Grease Joints

PATENTED

FUSE SAVER®  
MASTER KIT #8016

Chase Down Short Circuits 
Without Replacing Fuses

PATENTED

GATOR JAWS® #7899

Remove Over-Tightened Oil 
and Fuel Filters Up To 8" in 
Diameter

8"

23"

2 IN 1 CUTTER/
STRIPPERS
Self Adjusting Stripper on 
One End, Flush Cut Jaws on 
the Other

   

Large #7896

Small #7870A

MANTUSTM TIGHT  
ACCESS TOOL #8041

A Grip Tool; Also as  
Terminal Cleaners for Male 
Spade Pins

36-PIECE ORIGINAL 
BORE BRUSH SET 
#8001D

Stainless Steel, Brass, Nylon

ENGINE CALIBRATION 
SET UP KIT #7891

Eliminate Mistakes When 
Performing Engine Setup 
Procedures

DIAMOND GRIP 
TERMINAL CLEANERS  

#8040

Cleans Spade Pin Electrical  
Connectors

HIGH-FLOW, FUEL NOZZLE  
WITH DIGITAL FUEL METER #9048

ŗ�:RUNV�ZLWK�FRPPRQ� 
GLHVHO��JDVROLQH��NHURVHQH

FLEET TANK  
SWEEPER® 

#9049M

Portable Fuel  
Filtration System  
for Transferring  
and Cleaning  
Diesel Fuel

A Quick and Easy Way to Ensure 
Dual Mated Tires are within  
Tolerance

,3$�LV�D�PDQXIDFWXUHU�RI�ŰUVW�WLPH�VSHFLDOW\�WRROV�DQG�HTXLSPHQW��DOO�RI�ZKLFK�DUH�EDFNHG�E\�WKH�LQGXVWU\�OHDGLQJ����KRXU�UHSDLU�UHSODFH�SROLF\��� 
$OO�RI�RXU�SURGXFWV�DUH�DYDLODEOH�WKURXJK�ORFDO�GLVWULEXWLRQ���7R�OHDUQ�PRUH�SOHDVH�YLVLW�ZZZ�LSDWRROV�FRP�RU�FDOO�������������

ŗ�8VH�ZLWK�DQ\�EDUUHO�W\SH�RU� 
standard fuel transfer pump

TIRE COMPARATORTM (TYPE II) 
#9067

ŗ��([WHQG�WUHDG�OLIH��UHGXFH�
EORZ�RXWV�DQG�WLUH� 
decapitation

ŗ��&DQ�EH�XVHG�RQ�DQ\� 
dual mated tires

&KRRVH�*DOORQV�� 
Liters, Quarts  

or Pints

SUPER MUTT
®
  

DELUXE #9008-DL

The industry’s  
leading  
diagnostic  
trailer tester  
for lights &  
air brakes

N
EW

N
EW

N
EW
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T
here’s no doubt about it:

Age requires a stronger prescription.

Even OE replacement shocks may not be “good 

enough” for used vehicles.

When OE Isn’t Enough
OE shocks and struts are designed and built to work well 

on a brand new vehicle rather than one with 50,000 miles 

or more. As a vehicle and its tire control components age 

and wear, they allow more steering and suspension move-

ments. When you think about it, replacing shocks and struts 

with OE units on a used vehicle can be like putting used 

parts back on the vehicle. OE shocks and struts are not 

designed to compensate for additional suspension wear or 

movements.

Why are KYB Shocks and Struts a Better 
Choice for Used Vehicles?
Because they are calibrated to help compensate for age and 

miles driven. Shocks and struts main job is to control and 

resist movement. Since a used vehicle will have additional 

steering and suspension movements, they must be capable 

of at least or more than the original design if your goal is to 

restore original vehicle performance.

KYB is one of the world’s largest suppliers of original 

equipment shocks and struts to new vehicle manufactur-

ORIGINAL EQUIPMENT 
FOR THE AFTERMARKET

ers. KYB aftermarket shocks and struts are built with the 

same OE quality and on the same KYB OE assembly lines 

as our OE products. The only difference is re-calibrated 

damping rates to help compensate for typical wear.

The result: KYB shocks and struts help restore like-new 

ride and handling for used vehicles. 

Restoring designed ride control performance, like 20/20 

vision, requires OE-level manufacturing and aftermarket 

designed performance: KYB products have both!

KYB offers performance-restoring shocks and struts 

for almost every domestic and import vehicle on the 

road today.

TECH
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KYB Shocks & Struts

Research, testing, zero-defect manufacturing tolerance and a commitment to 
original vehicle design and performance. The choice of New Vehicle Manufacturers 
and Top Service Professionals around the world.

Beware of Copies & Imitations

If it doesn’t have the KYB logo - it’s not KYB.  Anything less than KYB.......is just less!

Please visit us at www.kyb.com to learn more
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A
functional brake system is essential to a vehicle’s 

operation. To complete The Perfect Brake Job®, in 

addition to brake pads, service providers also need 

the right rotors, calipers and hardware – quality parts 

that help the brake system perform like new.

Recognized for its innovation and engineering know-how, 

NAPA Brakes offers the aftermarket’s most complete line of 

brake components. Unlike other suppliers, our “good-better-

best” approach to replacement brakes is engineering-based, 

and all products meet or exceed original equipment stan-

dards.

Advanced Friction Formulations
Most replacement brake decisions focus on friction material, 

the brake component that supplies the system’s stopping 

power. In some ways, choosing the right friction formulation 

is like choosing ingredients to bake a cake. As with cake fla-

vors, there are a variety of friction formulas available today, 

each of which can be appropriate depending on preference 

or need.

For drivers who want the most enhanced braking “flavor,” 

NAPA Brakes offers strategically combined formulations in 

Adaptive One® Premium Replacement Disc Brake Pads. The 

only brake pad of its kind, Adaptive One feature two ceramic 

formulations in one pad set. The inner pad is formulated for 

optimal stopping performance, while the outer pad eliminates 

noise and dust. This combination helps the pads consistently 

adapt to a variety of braking conditions, including wide tem-

perature variations. Recently enhanced formulations improve 

stopping distances by 20 percent, and reduce noise by 44 

percent.

Adaptive One pads come with polymer-coated steel shims 

to dampen noise and vibration, as well as radial tuned slots 

and contoured chamfers to reduce noise while increasing 

braking performance.

Advanced Rotors
No brake pad will perform to its maximum potential if not 

paired with the appropriate rotor. With expanded coverage, 

superior quality and exclusive features and design configura-

tions, the NAPA Brakes line of rotors is the most reliable and 

comprehensive in the aftermarket.

Reactive One® Rotors from NAPA Brakes provide for up to 

30 percent longer-lasting pad life, unmatched aesthetics and 

a perfect pedal feel. Created from high-carbon damped iron, 

they remain cool, quiet and vibration free.

A specially formulated polymer coating covers the rotor 

surface outside the pad swept area to keep edges and vanes 

rust-free for a clean appearance. Cool Track™ vents provide a 

nice strong bite without sacrificing smooth braking. And, the 

optimized pad-to-rotor surface contact improves pedal feel.

Advanced Calipers
NAPA Brakes offers both loaded and semi-loaded calipers.  

Each caliper is supplied with hardware, dust boots, O-rings, 

seals and brackets (where applicable).

NAPA Total Eclipse® loaded (LE) calipers are pre-loaded 

with quality OE-grade friction, OE-style seals and bleeder 

valves, and an exclusive protective coating, which acts as a 

rust inhibitor and protects against salt spray and moisture. 

New hardware is included and installed (where applicable), 

reducing the risk of future leaks or uneven braking or pad 

wear that can be caused by calipers hanging up or dragging. 

Precise lubrication of critical areas prevents the caliper from 

binding.

Giving service providers the freedom to choose the friction 

material for the brake jobs they perform, NAPA Total Eclipse 

semi-loaded (SE) calipers have an exclusive protective coating 

and are available bracketed and non-bracketed. Application-

specific rear hardware is included and installed (where appli-

cable), and the calipers feature the same OE-style seals and 

bleeder valves as Total Eclipse loaded (LE) calipers, along 

with precise lubrication of critical areas.

In addition to the quality features that are built into the 

NAPA Total Eclipse Calipers, a free 2-year/24-hour road-

side assistance program covering jump-starts and towing is 

included with every purchase.

The Perfect Brake Job
Because not all brake parts wear at the same rate, it can 

be difficult for a driver to know when or what parts need 

replacement. Whether doing a routine inspection or replac-

ing worn parts, The Perfect Brake Job® from NAPA Brakes 

provides reliable, step-by-step inspection and replacement 

procedures. To learn more, visit theperfectbrakejob.com.

NAPA Brakes

3100 Windy Hill Road

Atlanta, GA 30339

Toll-free phone: 800-272-9562

WHAT’S STOPPING YOU?

ADVERTISEMENT



E
ach Raybestos® Professional Grade® chassis part is 

engineered, precision machined and performance 

tested to the design intention of the vehicle’s original 

part. Their advanced technology, low-friction designs 

reduce endplay and hold tighter alignment tolerances 

for better steering control, ride quality and service life. 

Tech Tip No. 1: Rear Stabilizer Bar End Link
Vehicle Involved: 2009 Dodge Caliber

Condition: Vehicles were shipped with rear stabilizer bar 

end link nuts torqued incorrectly. May find them broken. 

Repair Procedure: Raise and safely support vehicle. 

Unfasten stabilizer bar from stabilizer bar links. Remove 

lower stabilizer bar link mounting hardware and remove link 

from vehicle.

The installation is the reverse of the removal procedure, 

using the new stabilizer bar link (Raybestos Chassis P/N 

545-1431) and recommended new hardware. Install bar link 

into lower mounting location and upper mounting location. 

Torque nuts to 37 foot-pounds

Tech Tip No. 2: 
Stabilizer Link

Vehicle Involved: 

2002- 2009 Trailblazer

Condition: Proper 

installation of washer 

of stabilizer link  

Repair Procedure: 

Removal and Disassembly 

— safely raise and sup-

port vehicle. Unfasten stabilizer link mounting hardware and 

remove link from vehicle.

Assembly and Installation — Install in reverse order of 

removal procedure, using the new stabilizer link and recom-

mended new hardware (Raybestos Chassis P/N 545-1467 and 

545-1468).

Some applications may have a larger 

hole in mounting bracket, so a new 

washer is included. Install washer on 

stabilizer link stud (Sway Bar End) 

Torque to O.E. specifications. Fasten 

stabilizer bar to stabilizer link and 

torque to O.E. specifications. 

Raybestos Professional Grade chassis parts come with the 

industry’s best parts and labor guarantee. If any Raybestos 

Professional Grade chassis part fails within the first two 

years… the cost of the part… plus the expense of your labor 

will be refunded.

www.RaybestosChassis.com or call 800-323-3022.

RAYBESTOS CHASSIS PARTS 
PROVIDE STABILIZING 
SOLUTIONS

ADVERTISEMENT
   

SEARCHAUTOPARTS.COM  121

TECH

TIPS



TECH

TIPS

122  JUNE 2013  MotorAge.Com  

T
here’s no way around it: checking belt tension requires 

tools. Nissan has an official gauge designed to check 

belt tension (P/N BT-3373-F), but any tension gauge will 

work. You should check and set the belt tension when the 

vehicle is cold. The gauge measures the amount of deflec-

tion in the belt with a controlled force applied. For instance, the 

2003 Pathfinder A/C belt should deflect 12mm with 98 Nm of force 

applied. Using a different type of tool, you may be able to measure 

the amount of force it requires to deflect the specified amount. 

Either way, the proper tension or deflection measurement can 

be compared to a table in the service manual. Bear in mind that 

there is no “general rule” for tension because different belt styles, 

thicknesses and lengths will all deflect a different amount.

A newer drive belt will have a different published deflection 

or tension specification than an older belt. Consult the factory 

manual to determine the appropriate tension for each particular 

vehicle. This is because new belts will stretch, or break in, and 

Nissan accounts for that behavior. 

PROPERLY CHECKING AND 
SETTING BELT TENSION 

On many Nissan vehicles, belt tension adjustment is 

performed by physically manipulating a bolt to move an 

idler pulley. On other models, the accessory itself must be 

loosened and relocated to achieve the same effect. Both 

methods require periodic manual adjustment. If the belt is 

automatically tensioned with a hydraulic or spring-loaded 

assembly, there will be markings on the device to indi-

cate whether the belt has stretched beyond service life. 

Another major benefit is that no periodic adjustment is 

necessary.

   When installing a drive belt, you should inspect the 

adjuster for play, rust, the presence of oil, proper align-

ment, as well as if the belt bounces or slaps while running. 

For automatic tensioners, check for hydraulic leaks and 

spring tension to determine whether the unit should also 

be replaced. If a spring tensioner can be moved by hand, 

it’s likely worn out. 

A drive belt with too much tension applied may cause the 

bearing to whine when the vehicle is on. Do not get in the 

habit of over-tensioning belts because “it’ll just get looser.” 

While a belt may stretch a little after the initial installation 

and setting of the tension, this is no reason to cause damage 

to pulleys and accessories in the meantime. Set the initial 

tension, run the engine for five minutes at 2,000 rpm, then 

re-set the belt tension once and for all. If you used a Genuine 

Nissan OE quality belt, this should be the last time you see 

that car for a belt!

ADVERTISEMENT

This affordable tool allows you to check belt tension anywhere 
on the belt. Even a short length that “feels tight” will accurately 
report tension because of the design.

This spring-loaded automatic belt tensioner is actually the third 
version of the original (the last five digits began as EA200, then 
EA20A). A major benefit of buying Genuine Nissan OE parts is that 
they are constantly updating and improving designs. 

The auto belt tensioner (F) will have markings to determine 
whether a drive belt has stretched too much. The side view to 
the right shows the markings, including acceptable range (A).

http://parts.nissanusa.com/



The Origin of Original

parts.NissanUSA.com

TRUST THE ORIGINAL. GENUINE NISSAN PARTS.

When the Nissan badge goes on at one of our factories in America or anywhere else around the world, you 
can count on getting the full performance and durability that our engineers designed into that vehicle.

When it’s time for repairs or service, your customers deserve the same precision fit, function and performance 
of the parts built into every Nissan vehicle when it comes off the assembly line. So don't settle for anything
less than Genuine Nissan parts.

NISSAN eSTORE 
ONLINE ORDERING

With full VIN decoding, ordering OE parts has
never been easier. Now, they're just a click away
with the new Nissan eSTORE.

When you are unsure how to fix it, call the Nissan Installer Technical Repair 

Hotline powered by Identifix: 1.855.828.4018



124  JUNE 2013  MotorAge.Com  

TECH

TIPS

S
ealing an assembly with a pre-cut gasket spec’d for 

the job is a no-brainer. Just pop it on, assemble the 

parts and torque to spec. But what if the cut gasket 

isn’t available, or you can’t get it in time to finish 

the job? Many techs frequently face this situation 

and turn to a gasket maker for the solution; but even after a 

successful installation, there can be some nagging thoughts. 

Did I allow enough time for set up? Has it cured properly? 

Is the torque right? Will it seep or cause a leak? Here is 

some information that will help you get the most out of your 

gasketing efforts:

Not All Gasket Makers Are Created Equal
RTV silicones are the most commonly used gasket makers. 

Extremely versatile and capable, they can be used in a 

variety of applications. However, they have their limita-

tions. Silicones need time to set up prior to assembly and 

may require 24 hours to completely cure before the part 

can be put back into service. If you’re dealing with a metal-

to-metal fit on mating flanges, an anaerobic gasket, not an 

RTV silicone, would be a better choice. If not completely 

cured, silicones lack the strength to hold their bead when 

torque is applied and will lose their seal. This could cause 

contamination due to sealant seepage into the part and 

may result in a loss of the vehicle’s vital fluids.

Advanced Elastomeric Gasket Makers Offer 
‘Torque and Go’ Performance
An alternative to using an RTV silicone is an elastomeric 

rubber gasket maker offered by Permatex®, an innovation 

leader and pioneer in gasketing technology. This gasket 

alternative is known as The Right Stuff®.

The Right Stuff was developed in collaboration with GM 

and Ford. It is used on their production lines and is OEM-

certified for service applications. The elastomeric rubber 

compound in The Right Stuff has strength before curing 

(i.e., green strength), allowing it to hold up under torque 

without a curing period. It will outperform OE gaskets in 

non-fuel applications and is effective on scored or pitted 

surfaces.

Caution: The Right Stuff and other form-in-place gas-

kets should not be used in place of a head gasket or parts 

in contact with fuels. Learn more about gasketing technol-

ogy from Permatex at www.permatex.com.

Permatex

10 Columbus Boulevard

Hartford, CT 06106

Phone: 1-87PERMATEX (1-877-376-2839)

Fax: 1-800-432-2067 

www.permatex.com

WHEN WILL MY GASKET BE 
READY TO USE? 

ADVERTISEMENT



 1st time’s

  a charm.

Time is money. So naturally, if you have to do a job over, it’s going  to cost you. That’s why 
professionals reach for Permatex® every time. Because from adhesives to cleaners to sealants to 

threadlockers, nobody has more ways to help you do it right the fi rst time. Instead  of doing
it over and over. So next time, visit your local automotive or hardware retailer or Permatex.com.

Permatex, Spray Nine, Fast Orange, the Right Stuff and Design are trademarks of Illinois Tool Works Inc. Copyright ©2013 Permatex, an Illinois Tool Works company. All rights reserved. 13-0006.
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A HEADLIGHT UPGRADE 
INCREASES MORE THAN JUST 
YOUR CUSTOMER’S VISION

I
t increases your profit margin because the more light 

you put on the road, the more cash you can put into your 

pocket. You’ll get some extra profits from your lighting 

service and boost your customers’ safety at the same time. 

There are a lot of vehicles out there with bad headlights 

and a lot of drivers who need more light. Headlight bulbs are 

typically replaced when they burn out, yet in reality, they wear 

out, losing up to 40% of their brightness after only a couple of 

years. Add this to an aging population whose eyesight is also 

dimming and you’ve got nighttime driving safety issues.

More light is your selling tool
Studies show that most serious accidents occur at night, 

when driver’s vision is weakest. So, what better motivation is 

there for you or your customers to make sure that the vehicle’s 

lighting is the best it can be? That’s where upgrade lighting 

shines. It features advanced technology that simply outper-

forms standard bulbs. Upgrade lighting puts more light on 

the road and 

del ivers a 

better beam 

pattern. 

All these 

factors focus 

a bright light 

on an ideal 

business 

opportunity. 

Upgrade 

lighting 

commands a 

higher price 

and that 

means you 

can earn a 

higher mar-

gin. Lighting 

maintenance 

is easy to 

add to your shop’s list of services, whether the customer 

comes in for a basic oil change or a repair. Most of it 

involves a simple inspection but can blossom into a reason-

ably priced yet highly profitable job.

Philips Automotive Lighting, a leading innovator and 

first choice supplier to carmakers around the world offers a 

proven range of premium upgrade lighting that can deliver 

up to 100 percent more light than standard halogen lamps. 

It’s offered in three different styles so customers can choose 

the level of light that best fits their driving needs and bud-

get. 

Philips can help any shop get into the lighting business 

and suggests a few key steps to get you started:

1. Inspect the vehicle — Make sure all driving, signal, 

and interior lights are working properly.

2. Check the connections — Inspect for fraying wiring 

and corrosion. Use dielectric grease for added reliability. 

3. Replace bad bulbs — Replace all dim, flickering, and 

burned out bulbs. Always replace headlight bulbs in pairs 

so the customer has an even balance of lighting of the road 

ahead.

4. Restore clouded headlights — Hazy or cloudy head-

light lenses can block up to 35 percent of the light. The fix 

is easy and can save the high cost of a headlight replace-

ment.

5. Check headlight aiming —Headlights and auxiliary 

lights need to be correctly aimed to work properly. Check 

vehicle manufacturer’s specifications for proper aiming.

6. Install auxiliary lights — Your customers would love 

those hot new LED daytime running lights if they knew 

where to get them installed.

For more information, visit

www.philips.com/automotive or call 1-800-257-6054.

Philips offers three upgrade bulb styles to meet 
the customer’s needs.

ADVERTISEMENT



Philips Vision, VisionPlus and  

X-tremeVision Headlight Bulbs

Philips halogen upgrade headlight bulbs deliver 30%, 60%, or even up to 

100% more light on the road.  More light at night makes driving safer and 

more enjoyable.  Give your customers the headlight that’s right for the way 

they drive – from Philips.

To learn more call 1-800-257-6054 

www.philips.com/automotive

+30%
more
light +60%

more
light   100%

more
light

up
to

Vision VisionPlus X-tremeVision

Your ultimate choice
for the road ahead
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T
he following SKF technical tip offers details regarding 

the following applications:

t�������������5PO������$�,���3�TFSJFT�X��8%�

t�������������5PO������$�,���3�TFSJFT�X�&YU��DBC�

BOE��8%�

(.�PGGFSFE�WBSJPVT�ESJWF�TIBGU�TVQQPSU�CFBSJOHT�GPS�UIF�

ZFBST�BOE�NPEFMT�OPUFE�BCPWF��"OZ�POF�PG�UIF�GPVS�ESJWF�TIBGU�

CFBSJOHT�EJTDVTTFE�IFSF�DPVME�CF�PO�UIF�WFIJDMFT�MJTUFE�BCPWF��

5P�FOTVSF�ZPV�BSF�JOTUBMMJOH�UIF�DPSSFDU�CFBSJOH�GPS�UIF�BQQMJ�

DBUJPO�B�WJTVBM�JOTQFDUJPO�PG�UIF�CFBSJOH�IBT�UP�CF�QFSGPSNFE�

CFGPSF�UIF�SFNPWBM�PG�UIF�PME�CFBSJOH��

)FSF�BSF�EFUBJMT�ZPV�TIPVME�MPPL�GPS�PO�FBDI�CFBSJOH�UP�

FOTVSF�ZPV�BSF�JOTUBMMJOH�UIF�QSPQFS�CFBSJOH�

*G� UIF�ESJWF�TIBGU�TVQQPSU�CFBSJOH�IBT�B�IPSTF�TIPF�

TIBQFE�CSBDLFU�BOE� OP�NPVOUJOH�CMPDL�PS� TUVET�VTF�

)#�������	4FF�'JHVSF��
�

*G�JU�IBT�B�IPSTF�TIPF�TIBQFE�CSBDLFU�B�����NN�UIJDL�NPVOU�

JOH�CMPDL�PO�UIF�CBTF�BOE�TUVET�VTF�)#�������	4FF�'JHVSF��


*G�JU�IBT�B�GMBU�CSBDLFU�BOE�TUVET�VTF�)#������

*G�JU�IBT�B�IPSTF�TIPF�TIBQFE�CSBDLFU�XJUI�TUVET�CVU�OP�

NPVOUJOH�CMPDL�VTF�)#�������	4FF�'JHVSF��


Rugged SKF drive shaft support bearings – 
built to meet or exceed OE specifications
4,'�ESJWF�TIBGU�TVQQPSU�CFBSJOHT�GFBUVSF�DFOUFS�TVQQPSU�CFBS�

JOHT�UIBU�BSF�QSF�MVCSJDBUFE�BOE�TFBMFE�XJUI�NFUBM�SFJOGPSDFE�

TFBMT�UP�QSFWFOU�DPOUBNJOBUJPO��SVCCFS�TVQQPSU�DVTIJPOT�UIBU�

BSF�NBOVGBDUVSFE�GSPN�EVSBCMF�SVCCFS�DPNQPVOET�UIBU�QSP�

WJEF�NBYJNVN�TVQQPSU�XIJMF�JTPMBUJOH�UIF�ESJWFMJOF�TIBGU�

GSPN�EBNBHJOH�WJCSBUJPO��BOE�ESJWF�TIBGU�TVQQPSU�GSBNFT�

that are constructed from steel or aluminum that provides 

BEEJUJPOBM�TUSFOHUI�BOE�MPOH�MJGF�JO�IBSTI�FOWJSPONFOUT��

3FDFOUMZ�4,'�JOUSPEVDFE����OFX�QBSU�OVNCFST�UP�JUT�

ESJWF�TIBGU�TVQQPSU�CFBSJOHT�QSPEVDU�MJOF��5IF�OFX�QBSU�

OVNCFST�DPWFS�$IFWSPMFU�(.$�%PEHF�'PSE�BOE�4BUVSO�

BQQMJDBUJPOT��5IF�MJOF�PG�4,'�ESJWF�TIBGU�TVQQPSU�CFBSJOHT�

OPX�JODMVEFT�PWFS����4,6�T�GPS�UIF�NPTU�QPQVMBS�QBTTFOHFS�

DBST�BOE�USVDLT��'PS�NBOZ�BQQMJDBUJPOT�CSBDLFUT�BOE�TMJOH�

FST�BSF�JODMVEFE�XIFSF�OFDFTTBSZ�

5P�EPXOMPBE�UIF�ESJWF�TIBGU�TVQQPSU�CFBSJOHT�QSPEVDU�

GMZFS�	������
�DPOUBJOJOH�BMM�UIF�QBSU�OVNCFST�PGGFSFE�CZ�

4,'�WJTJU�XXX�WTN�TLG�DPN�

SKF training truck – Delivering practical 
knowledge to automotive shops
5PEBZ�T�UFDIOJDJBOT�BOE�KPCCFST�

IBWF�WBSJPVT�XBZT�UP�USBJO�UIFN�

selves on the latest technologies 

and trends – eLearning courses 

and technical manuals to name 

B�GFX��#VU�XJUI�UIF�4,'�USBJOJOH�

USVDL�ZPV�DBO�CSJOH�UIF�USBJOJOH�

SJHIU�UP�ZPVS�EPPSTUFQ�GPS�B�GBDF�

UP�GBDF�BOE� IBOET�PO� USBJOJOH�

TFTTJPO�XJUI�B�UFDIOJDBM�FYQFSU�

.BOOFE�CZ�BO�"4&�NBTUFS�DFS�

UJGJFE�UFDIOJDJBO�UIF�4,'�USBJOJOH�

USVDL�TIPXDBTFT�DVUBXBZT�PG�QSFNJVN�4,'�IVC�CFBSJOHT�BOE�

FYQMBJOT�UIF�EJGGFSFODFT�CFUXFFO�4,'�IVC�CFBSJOHT�BOE�DPN�

QFUJUPS�DPNQPOFOUT��"EEJUJPOBMMZ�B�GMBU�QBOFM�57�TDSFFO�JO�UIF�

SFBS�PG�UIF�USVDL�QSPWJEFT�WJEFP�EFNPOTUSBUJPOT�BOE�F-FBSO�

JOH�PQQPSUVOJUJFT�GPS�HSPVQ�USBJOJOH�TFTTJPOT�

4,'�DVSSFOUMZ�IBT�GPVS�USVDLT�USBWFMJOH�BDSPTT�UIF�6OJUFE�

4UBUFT���*G�ZPV�E�MJLF�B�USBJOJOH�USVDL�UP�WJTJU�ZPVS�BSFB�DPOUBDU�

ZPVS�MPDBM�4,'�SFQSFTFOUBUJWF�

'PS�NPSF�JOGPSNBUJPO�BCPVU�4,'�QSPEVDUT�BOE�TFSWJDFT�WJTJU�

www.vsm.skf.com.

SKF 

����/PSUI�4UBUF�4USFFU� � � �

4VJUF������ � � � �

&MHJO�*-�������

www.vsm.skf.com

SKF DRIVE SHAFT SUPPORT 
BEARINGS PROVIDE COVERAGE 
FOR GM VEHICLES
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"VUPNPUJWF�IVC�CFBSJOHT�BSF�UPP�DSJUJDBM�UP�TBGFUZ�BOE�QFSGPSNBODF�UP�UBLF�DIBODFT�XJUI�

²WBMVF�HSBEF³�IVCT��4,'�QSFNJVN�RVBMJUZ�IVC�CFBSJOHT�BSF�NBOVGBDUVSFE�VTJOH�IJHI�RVBMJUZ�

TUFFM�BOE�TVSGBDF�¾OJTIFT�QSFNJVN�TFBMT�0&�TFOTPST�QSFDJTJPO�NBOVGBDUVSJOH�UFDIOJRVFT�

BOE�QSFDJTF�BTTFNCMZ�UPMFSBODFT��"OE�UIFO������UFTUFE�UP�UIF�BDUVBM�0&�TQFDJ¾DBUJPOT�GPS�¾U�

GPSN�BOE�GVODUJPO��/P�XPOEFS�UIFZ�UZQJDBMMZ�MBTU�UISFF�UP�GPVS�UJNFT�BT�MPOH�BT�²WBMVF�HSBEF³�

IVCT��5P�MFBSO�NPSF�BCPVU�4,'�QSFNJVN�IVC�CFBSJOHT�HP�UP�XXX�WTN�TLG�DPN�
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E
very new vehicle sold in the U.S. since 2008 comes 

equipped with a tire pressure monitoring system 

(TPMS). To alert the driver of a problem, a universal 

“tire tread” symbol is used by all manufacturers. 

However, Hyundai and Kia use two TPMS lights; the 

familiar tire tread symbol and the letters “TPMS”.  A steady 

illuminated tread light indicates low tire pressure. When the 

letters “TPMS” are illuminated, it indicates that there is a 

TPMS system problem and a diagnostic trouble code (DTC) is 

created. The code is stored and the light remains on to bring 

the problem to the driver’s attention. 

While many technicians are familiar with the tread light, they 

may not be familiar with the diagnostic code light TPMS.  The 

TPMS light can illuminate for a variety of reasons, including:

t�3BEJP�'SFRVFODZ�	3'
�DIBOOFM�JOUFSGFSFODF�	$����


t�-PX�PS�GBJMFE�CBUUFSZ�	$����


t�8SPOH�TFOTPS�JOTUBMMFE�	$����


t�0UIFS�TZTUFN�GBJMVSFT

Problem
"�DVTUPNFS�ESJWJOH�B������)ZVOEBJ�&MBOUSB�XBHPO�QVMMT�JOUP�

a shop with both the tread light and the TPMS light illumi-

nated. The technician is familiar with the steady tread light, 

but isn’t sure what the TPMS light means or how to fix it.

The technician stops the repair process because of the fol-

lowing reasons:

t�5IF�TIPQ�T�51.4�UPPM�EPFT�OPU�IBWF�UIF�DBQBCJMJUZ�UP�

read and clear the TPMS trouble code 

t�"�EJBHOPTUJD�UPPM�DBQBCMF�PG�SFBEJOH�BOE�DMFBSJOH�UIF�

code is not available in the shop

t � 5IF� UFDIOJD JBO�

doesn’t have the training 

needed to use the diag-

nostic tool or is unfamil-

iar with the illuminated 

TPMS light on the dash-

board. 

Solution
5IF�5FDI4NBSU¥�5�����51.4�TDBO�UPPM�LJU�GSPN�4UBOEBSE�

Motor Products (SMP®) allows any level technician to read 

the DTC on a variety of vehicles, including Hyundai and Kia.  

There is no need for a second diagnostic tool. The 

5FDI4NBSU�5������

t�1FSGPSNT�51.4�TFOTPS�SFMFBSO�QSPDFTT�PO�BMM�JNQPSU�BOE�

domestic vehicles

t�%JTQMBZT�DPNQMFUF�TFOTPS�JOGPSNBUJPO�JODMVEJOH�UJSF�QSFT�

sure, tire temperature, broadcast frequency, battery status 

and sensor ID location

t�0OMZ�SFRVJSFT�UIF�WFIJDMF�NBLF�UP�PQFSBUF

t�3FBET�BOE�EJTQMBZT�51.4�EJBHOPTUJD�USPVCMF�DPEFT�GPS�

Asian vehicles

t�$MPOFT�UIF�PSJHJOBM�TFOTPS�CZ�USBOTGFSSJOH�UIF�*%�OVN�

ber onto the clone-able sensor, available from Standard® and 

Intermotor®

t�5FTUT�LFZ�GPC�TJHOBMT�BOE�NVDI�NPSF

Standard Clone-able TPMS Technology
As a leader in TPMS technology, Standard provides real clar-

JUZ�JO�UIJT�LFZ�HSPXUI�DBUFHPSZ�QSPWJEJOH�NPSF�UIBO����QFS�

DFOU�GVMM�MJOF�7*0�DPWFSBHF��4UBOEBSE�51.4�TFOTPST�BSF�FOHJ�

OFFSFE�UP�NBUDI�0&�GJU�GPSN�BOE�GVODUJPO�QMVT�UIFZ�IBWF�UIF�

technology to be ID cloned to the sensor they replace using a 

TJNQMF�5FDI4NBSU�DMPOJOH�UPPM��&BDI�DMPOF�BCMF�TFOTPS�IBT�JUT�

own unique sensor ID, the right protocol and matching body 

style. Standard clone-able TPMS sensors offer the technician 

the advantage of bypassing complex factory relearn process-

FT�UIFSFGPSF�TBWJOH�UJNF�BOE�NPOFZ�XIJMF�NBJOUBJOJOH�0&�

fit, form and function.

Standard, Intermotor and TechSmart offer a complete TPMS 

line including clone-able sensors, mounting hardware, service 

LJUT�BOE�BEWBODFE�TIPQ�UPPMT��7JTJU�www.StandardBrand.

com or www.youtube.com/StandardBrandParts to learn 

more about this exciting new TPMS technology.

DIAGNOSING TPMS LIGHTS ON 
HYUNDAI AND KIA VEHICLES

ADVERTISEMENT



If it’s not a perfect clone, it’s not quite right.

With over 98% coverage and clone-able TPMS sensors 

that match or outperform OE, Standard
®

 is the perfect 

TPMS solution for you and your customers.

®

standardbrand.comThe right match…every time.

Product names, logos, brands, vehicle makes/models and other trademarks featured or referred to are the property of their respective trademark
holders. These trademark holders are not affiliated with Standard Motor Products, Inc., or our products.
Total vehicle coverage is based on registered vehicle population in the United States as reported by Experian.

®

OE
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T
oday’s vehicles are becoming more and more complex 

to service. Proper procedures are very important to 

follow when making repairs to today’s vehicles. This 

is especially true when working on Infiniti and Nissan 

dual mass flywheels. 

2008-2012 Nissan 370Z 3.7L  

2003-2007 Nissan 350Z 3.5L

2002-2006 Nissan Altima Nissan Maxima 3.5L

2005-2012 Nissan Xterra, Nissan Frontier 4.0L

2003-2007 Infiniti G35 3.5L      

2008-2012 Infiniti G37 3.7L

The vehicles listed above have a crankshaft tone ring 

built into the flywheel. The dual mass flywheel is not 

indexed on the crankshaft and can be installed different 

ways.

When installed incorrectly, the vehicle may not start, 

have a check engine light, and the engine will not rev past 

2,000 rpm. 

When removing a dual mass flywheel from the vehicles 

listed above it is recommended to  make your own index-

ing marks on the flywheel and crankshaft. When installing 

the new flywheel transfer your marks from the old flywheel 

to the new flywheel to ease installation and assure proper 

indexing. 

If you have already removed the flywheel and did not 

make any indexing marks, follow this procedure for proper 

installation:

1. With the flywheel removed look for the alignment 

dowel pin hole on the end of the crankshaft. 

2. On the new flywheel find the same alignment dowel 

pin hole. This can be done by finding the locating hole and 

notch on the front side of the flywheel. (Middle figure)

When you have located the notch and hole on the front 

side, flip the flywheel over and find the same hole that goes 

all the way through the back side. Then look at the dia-

grams to the right and find the dowel pin hole.

3. When both have been located align the two holes and 

torque the flywheel to the proper specifications. 

4. See diagrams to the right to aid in locating the correct 

dowel pin holes.

5370 Wegman Drive

Valley City, OH 44280

Phone: 800-274-5001

Fax: 330-273-3522

www.Schaeffler-Aftermarket.us

NISSAN & INFINITI DMF 
INSTALLATION

ADVERTISEMENT



S
hock absorbers and struts are 

hidden beneath the vehicle, 

and many motorists simply 

aren’t aware of when and 

how they wear out. In contrast, 

many other consumer goods – furniture, 

clothing, tires, and batteries – offer obvi-

ous signs that tell the owner it’s time to 

replace old with new.

Tenneco’s Monroe® shocks and struts 

brand is committed to closing the gap 

between consumer replacement of 

everyday worn products and the ride 

control components that help keep 

motorists safe. The brand’s innovative 

new “Everything Gets Old. Even Your 

Shocks” integrated marketing campaign 

is reminding millions of vehicle owners 

that shocks and struts get old – just like 

their favorite chair or pair of shoes.

“Shocks and struts often wear out so 

gradually that many vehicle owners fail 

to detect the loss of steering precision, 

stopping performance and stability,” 

said Monroe Brand Manager Carri Irby. 

“Our campaign reminds consumers that 

ride control components are just like 

most other products, including tires and 

brakes – they get old. And when they 

do they can compromise the safety of 

their vehicles and should be replaced 

at 50,000 miles1.”

The Monroe campaign includes thou-

sands of print, online and network radio 

ad placements and hundreds of strate-

gically selected roadside billboards. The 

“Everything Gets Old” message also 

will appear in high-visibility banners 

behind the plate and along the base-

lines of several leading Major League 

Baseball stadiums. Digital placements 

include engagement-driven Web ban-

ners, “in-app” music/radio ads and a 

variety of elements designed specifical-

ly for users of mobile electronic devices.

Tenneco is coordinating its radio 

presence with the launch of billboards 

in several major markets. In addition, 

popular radio personalities will make 

special appearances in conjunction 

with local Monroe “Ride & Drive” ride 

control training events to reinforce the 

importance of inspecting and replacing 

worn shocks and struts.

World-Class Solutions for 
Today’s Vehicles
When consumers do invest in replace-

ment ride control products, Tenneco 

offers a comprehensive portfolio of pre-

mium Monroe shocks and struts engi-

neered to help restore “like-new” ride 

and handling:

Monroe Quick-Strut® assemblies – 

the premium, guaranteed assemblies 

that helped revolutionize strut replace-

ment – incorporate Tenneco’s exclu-

sive, application-engineered damping 

technologies in a convenient, timesav-

ing solution that helps drive business 

and ensure a high-quality repair.

Monroe OESpectrum® shocks and 

struts feature a Twin Technology 

Active Control system that delivers a 

new level of control for a broad range 

of passenger cars and light trucks while 

filtering out unwanted noise, vibration 

and harshness.

Monroe Sensa-Trac® shocks and 

struts combine enhanced control and 

uncompromised ride comfort for virtu-

ally any popular domestic passenger car 

or light truck application.

Monroe Reflex® shocks and struts, 

offered in application-engineered 

monotube and twin-tube designs, help 

provide enhanced stability and control 

on full-size light trucks and SUVs.

Learn more about Monroe prod-

ucts and programs by contacting your 

Monroe supplier, visiting www.mon-

roe.com and/or downloading the new 

Monroe App for your mobile device.

1 Actual mileage may vary depending upon driver

ability, vehicle type and type of driving and road condtions.

Monroe® Shocks & Struts

Tenneco Inc.

www.monroe.com

‘EVERYTHING GETS OLD’…
EXCEPT THE RIDE CONTROL 
OPPORTUNITY
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W
ORLDPAC Training Institute (WTI) has devel-

oped a highly regarded Toyota Prius and Hybrid 

Drive Systems class for skilled technicians 

and forward-thinking independent repair shop 

owners seeking to expand service offerings to 

include hybrid vehicle technology. 

Benefits of offering hybrid vehicle service include increased 

ROs and profits associated with a growing population of 

hybrid vehicles, differentiation from competitors, and an 

overall increase in positive customer perception as a result 

of differentiating the business as a high-technology vehicle 

repair solution.   

WTI’s Toyota Prius and Hybrid Drive Systems class offers 

advanced-level training that equips attendees with the  

knowledge and know-how to service the Toyota Prius as well 

as hybrid models such as the Nissan Altima and Ford Focus 

since these vehicles are manufactured using licensed Toyota 

hybrid technology. Attendees also obtain elaborate materials 

and hands-on guidance to ensure skills learned in the class-

room can immediately be put into practice back at the shop.  

For example, attendees learn how crank no-start problems 

can be challenging when dealing with a hybrid vehicle’s 

high-voltage (HV) battery because the electrical system is 

completely different than non-hybrid vehicles.  This makes 

troubleshooting a challenge.  It is not uncommon to be doing 

routine maintenance on a Generation 1 Prius (2001-2003) 

only to end up with an engine that cranks but will not start.  

Something as simple as overfilling the crankcase with engine 

oil can cause a no-start situation because they only hold 3.9 

quarts of oil; four is too much. Or when changing the air filter, 

a small piece of debris can easily get lodged over the mass 

air flow (MAF) sensor and keep the engine from running. 

As well, dirty throttle bodies are common due to the vari-

able valve timing engine design.  Any of these scenarios on 

a Gen I Prius may result in codes P3190, P3191 and P3101. 

These codes let you know the engine cranked but did not 

start.   Unfortunately, due to the interdependent relationship 

of these codes, using standard troubleshooting techniques 

to isolate the problem may compromise your ability to do so.  

The problem is that the engine cranks using the electric 

motor called MG1 and the HV battery. It spins more than 

800 to 1200 rpms for several seconds and it is difficult to tell 

the difference between the engine cranking and the engine 

idling.  Once the codes are set you cannot crank the engine 

again until the HV computer is cleared.  Then, depending on 

the battery condition, you may only get a few cranks before it 

sets a low State of Charge condition code and disables the HV 

system all together.  If the HV battery gets low you are dead 

in the water with no foreseeable way to recharge, meaning 

misdiagnosing the vehicle can quickly become be an expen-

sive and timely proposition.

The majority of major issues that can arise when dealing 

with these codes can be avoided by following a few simple 

steps.  When diagnosing this problem, check the oil level 

and drain some out if questionable, clean the throttle plate if 

dirty, clean the MAF sensor element, and check the codes and 

freeze-frame data in the HV ECU for the P3101.

All WORLDPAC Training Institute (WTI) classes are cre-

ated explicitly for the independent shop and are designed and 

taught by experienced professional automotive instructors.  

Learn more about the WTI, as well as Toyota Prius and Hybrid 

Drive System class dates and locations at www.worldpac.

com/wti-prius.

WORLDPAC Inc.

37137 Hickory Street

Newark, CA 94560-5522 

800 888-9982 ext. 5470

TOYOTA PRIUS AND HYBRID 
DRIVE SYSTEMS TRAINING

ADVERTISEMENT
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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

PROTECTIVE EYEWEAR

Honeywell Safety Products introduced two styles of protective eyewear, Conspire and Relentless. Both feature 

the new North Signature Fit profile, specially designed to comfortably fit at least 85 percent of wearers right out 

of the box without the need for advanced adjustments. Given their combined protective qualifications, lightweight 

design and adjustment-free fit, Conspire and Relentless deliver extreme value to safety managers by simplifying 

the safety eyewear purchasing process, Honeywell states. The North Conspire Series of safety eyewear features 

the exclusive North Signature Fit profile to ensure a simple, adjustment-free fit for the widest range of faces. Its 

lightweight, full-wrap design includes an eight-base, single front with dual lenses for unparalleled protection plus 

a shaped nosepiece and flexible temples for superb comfort. Conspire contains no metal parts for safe dielectric 

use. Lens tint options include Clear, TSR Gray, Amber, Silver Mirror and Indoor/Outdoor Silver Mirror for use in 

nearly any lighting environment. Fog-Ban
®

 anti-fog lenses are available in Clear and TSR Gray tints to provide 

optimal visual clarity in hot and humid environments. Conspire provides 99.9 percent ultraviolet protection and is 

certified to meet both the ANSI Z87.1+ standard for high-impact protection and the CSA Z94.3 standards.

 For more information, visit 

www.honeywellcpg.com.

Honeywell Safety Products

WATER PUMP PLIERS

The Cobra Quick Set addition to the Cobra Water Pump Pliers family from KNIPEX Tools 

LP combines features of automatic adjusting pump pliers with the traditional push-

button pump pliers. Distinguished by a blue button and measuring 10 inches in length, 

the Cobra Quick Set Pliers feature a 2-inch gripping capacity. The pliers are ideal for use 

during repetitive work, the company states. Now, instead of having to press the patented 

push-button mechanism to adjust the tool, the user can slide the top handle forward. A 

built-in shifting mechanism allows the operator to smoothly and easily adjust the tool to 

the correct capacity when access to the push-button is limited. 

 For more information, visit 

www.knipex-tools.com.

Knipex Tools

UPGRADE HEADLIGHT BULBS

Philips Automotive offers a new range of upgrade headlight bulbs that deliver 

advanced technology and performance with a focus on safety and style. Drivers 

can simply choose the level of lighting performance that best fits their driving needs 

and budget. In this range, Philips offers three lighting options: Philips Vision, which 

provides 30 percent more light; Philips VisionPlus offering 60 percent more ligh;, and 

Philips X-treme Vision, which can deliver up to 100 percent more light than a stan-

dard halogen headlight bulb, according to the manufacturer.

 For more information, visit 

www.usa.lighting.philips.com.

Philips Automotive

HEAD BOLT SETS

Magnum Gaskets has announced another product line expansion in the second quarter of 

2013. Magnum is introducing 33 new OE quality head bolt sets, covering thousands of the 

most popular make/model/year combinations for domestic and import vehicles, it reports. 

Magnum resellers have requested head bolts as a natural add-on sale to complement 

Magnum’s cylinder head gaskets and the entire premium Magnum Gasket line. The current 

line covers more than 80 percent of sales in manifold, valve cover and oil pan gasket cat-

egories for domestic and import cars and light trucks at very competitive prices.   

 For more information, visit 

www.magnumgaskets.com.

Magnum Gaskets
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ONE KEY LOCKS

A.R.E. has partnered with STRATTEC Security Corporation to make 

its BOLT one-key locks standard equipment on all A.R.E. Deluxe 

Commercial Unit (D.C.U.) pickup caps and Site Commander units. 

A.R.E. and BOLT have been collaborating in the industry for several 

years, merging heavy-duty, fully welded aluminum commercial truck 

caps with patented, advanced lock technology. Now, A.R.E. truck 

cap owners can experience reduced downtime caused by lost and 

broken keys, or having the wrong keys at job sites, while minimiz-

ing the frequency of theft, through BOLT high-quality locks, which 

are permanently programmable to a specific ignition key. Equipping 

A.R.E. commercial truck caps with BOLT OEM-grade lock cylinders 

eliminates the need for multiple keys to operate the truck as well 

as the truck cap, toolboxes and doors, the company says. BOLT 

technology, which offers quality, durability and corrosion resistance, 

enables any number of locks to be configured to a single key. 

www.4are.com

A.R.E.

EUROPEAN VEHICLE SOFTWARE KIT

The European Vehicle Software Kit for VERUS PRO from 

Snap-on provides everything that professional technicians 

need to expand the capability of their new scan tool to 

include the most popular 1992 through current European 

vehicles such as for Audi, BMW, Jaguar, Land Rover, 

Mercedes, MINI, SMART, Volkswagen and Volvo. Snap-on 

states the European Vehicle Software Kit for VERUS PRO 

includes the European software activation on a USB memory 

stick, VW1 adapter, MB1 adapter, MB2A adapter, BM1B 

adapter and data cable. VERUS PRO is a new top-of-the-line 

diagnostic and information system that combines an exclu-

sive suite of tools to give professional service technicians the 

ability to bring all of the answers to the bay wirelessly, in one 

tool, to manage the job from start to finish.  

www.snapon.com

Snap-on Diagnostics

DISC ONLY ASSEMBLY

SuperTrapp Industries’ Disc Only 

Assembly with Mounting Adaptor is 

a lightweight, tunable, disc-based 

assembly with a mounting adaptor. 

The discs serve as an integrated 

U.S. Forest Service-approved spark 

arrestor. Select models include 

twelve, 3-inch, 4-inch or 5-inch 

discs. The 3-inch, 4-inch and 5-inch 

SuperTrapp Disc Only and Adaptor Only are available in several 

inlet diameters. 

www.supertrapp.com

SuperTrapp

HIGH PROFILE  

SERIES FANS

Maradyne High Performance 

Fans offers its Champion High 

Profile Series fans that are ideal 

for high static pressure applica-

tions, it states. Champion High 

Profile Series straight-blade 

puller fans are designed to 

increase engine cooling, horse-

power and A/C cooling at idle. They feature wide, paddle-style 

fan blades for maximum air movement. Maradyne offers a 

12-inch straight-blade puller fan (part No. TA12A3001) that deliv-

ers 1,860 cubic feet per minute (CFM) with an amp draw of 15.0. 

The 11-inch straight-blade puller fan (part No. TA11A3001) deliv-

ers 1,380 CFM with an amp draw of 11.0. Both fans measure 

3.81-inch deep and have a 225 watt heavy duty, closed motor.  

www.maradyne.com

Maradyne High Performance Fans

RATCHETS

Ingersoll Rand is adding new 

ratchets to its evolving IQV20 

Series cordless line. The 

Ingersoll Rand R3130 3/8-iinch 

and R3150 ½-inch 20V cordless 

ratchet wrenches provide the 

power, portability and access 

users need for tight access jobs. 

These ratchets are ideal for 

engine repairs, under-car work, 

and light industrial maintenance, 

repair and operations (MRO) 

applications. The Ingersoll Rand 

R3130 and R3150 ratchets are 

in a class of their own, as competitive cordless ratchets are lower 

voltage and deliver much less power, the company says. The 

cordless ratchets deliver 54 foot-pounds of torque to complete 

automotive and industrial equipment repairs quickly. The R3100 

Series ratchets are manufactured with the same durable heads as 

Ingersoll Rand air-powered ratchets. In addition, the patent-pend-

ing metal and composite housing and all-metal gear train help the 

tool survive repeated drops on garage or plant floors. 

www.ingersollrand.com

Ingersoll Rand
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CAMARO RING 

AND PINION

Lingenfelter Performance 

Engineering (LPE) offers 

premium ring and pinion 

gear sets for the 2010-2012 

Chevrolet Camaro SS. 

Manufactured by an OE gear supplier and designed to meet OE 

specifications for long life and quiet operation, all gears are 100 per-

cent single flank rolled to ensure that no gears are unacceptable for 

noise, vibration and harshness (NVH) characteristics, the company 

says. The gear sets fit both manual and automatic transmission 

Camaro SS differentials. The ring & pinion gear sets are available in 

several different ratios, and the Camaro 3.70 ring and pinion (part 

No. L380011410) features a 10-tooth pinion and 37-tooth ring design.  

www.lingenfelter.com

Lingenfelter Performance Engineering

AIR INTAKES 

FOR JEEPS

dB Performance 

by CORSA offers 

a new line of air 

intakes designed for 

late-model Jeeps 

and trucks. The 

dB Performance 

Air Intakes feature 

filters with PowerCore Filtration Technology by Donaldson, which 

optimize engine performance by directing air through specifi-

cally designed channels that allow clean air to efficiently enter the 

engine. Made from injection-molded plastic, the dB Intakes contain 

an application-specific filter box that is engineering to minimize hot 

air from entering the engine for increased horsepower. In addition, 

a silicone connector provides flexibility while maintaining strength 

and thermal stability. The air duct has been sculpted with larger 

diameters, unique bends and smooth transitions to deliver maxi-

mum performance. 

www.corsaperformance.com

CORSA Performance

MULTI-PURPOSE SPRAY LUBE

Royal Purple developed its multi-purpose 

spray lube called Maxfilm. Most brands 

of spray lube rely on a mixture of mineral-

based oils and solvents that work primar-

ily as a Water Dispersant and need to be 

repeatedly applied to be effective. Maxfilm 

is a true two-in-one product uses a blend 

of unique fully synthetic chemistry, includ-

ing Royal Purple’s own Synerlec additive 

technology, according to the manufac-

turer. Combining a quickly penetrating and 

evaporating solvent with a durable, fully-

synthetic, high-strength dry film, Maxfilm 

is great at lubricating and providing long lasting protection from 

corrosion and wear with as little as one application.

www.royalpurpleconsumer.com

Royal Purple

DIGITAL BATTERY TESTER

Clore Automotive presents Model No. 

1860, a 125 Amp digital fixed load bat-

tery tester, from SOLAR. The 1860 is 

designed for portable professional use 

and tests both battery condition and 

charging/starting system performance. 

SOLAR Fixed Load Battery Testers offer 

quick, easy analysis of battery condition 

and starting and charging system per-

formance, Clore states. The 1860 fea-

tures an ergonomic design for comfort-

able use and improved safety. It delivers 

a true 125 Amp load and is calibrated to 

test batteries up to 1000 CCA. This unit 

features an easy-to-read digital output meter and an LED status 

panel for battery condition assessment. It can be used to test most 

12 Volt batteries, starting and charging systems. 

www.cloreautomotive.com

Clore Automotive

TWO-POST LIFT

Rotary Lift SPO18 

two-post lift has a lift-

ing capacity of 18,000 

pounds. It comes 

equipped with a multi-

position locking system 

that engages every four 

inches and an overhead 

switch bar to prevent raising a vehicle too high. A six-position 

wheel-spotting dish helps accurately spot a wide variety of 

vehicles, and stackable adapters make contacting the vehicle’s 

pickup points quick and easy. The SPO18 two-post lift is made 

in Madison, Ind. It has been third-party tested by ETL and ALI 

certified to meet ANSI safety and performance standards. 

www.rotarylift.com

Rotary Lift

VEHICLE 

DIAGNOSTICS SYSTEMS

AutoEnginuity, LLC has released the 

new and improved ProLine VCI and 

ScanTool 11.1 for the Windows plat-

form. ScanTool is an award-winning 

vehicle diagnostics system for the 

professional vehicle service industry. 

The ProLine VCI connector supports new electrical improvements 

such as the improved protection for ISO pins to prevent errant 

vehicle power from overheating the connector. Also included is 

more electronics required for the new Fiat, Ferrari, and Maserati 

enhancements. Finally, more electrical switches were added to 

allow for more K line isolation from other protocols making switch-

ing protocols more reliable on mixed bus vehicles, the company 

reports. The ProLine VCI update includes an integrated security 

dongle freeing up a USB port for other devices and making the 

connection easier to perform with one less device to connect. 

www.autoenginuity.com

AutoEnginuity
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DIAGNOSTIC 

WHEEL BALANCER

Hunter’s Road Force Touch 

diagnostic wheel balancer 

is now approved equipment 

for BMW and Mercedes-

Benz dealers. The Road 

Force Touch is the world’s 

leading diagnostic wheel 

balancer, providing excep-

tional balancing results and 

performing a Road Force 

diagnostic test faster than 

a traditional wheel balancer 

performs a typical balance, it reports. Road Force Touch is Hunter’s 

fourth generation design since the platform was introduced in 1997. 

Road Force Touch machines for BMW and Mercedes-Benz ship 

from Hunter embedded with each OE’s specific settings. 

www.hunter.com

Hunter Engineering

RECHARGE HOSE 

AND GAUGE

IDQ Inc. introduced ACP-400, a 

reusable long-length recharge hose 

and gauge that fits all standard 

R-134a refrigerant cans. A/C Pro’s 

new hose and gauge kit features a 

longer hose for easier access and 

a larger gauge for more accurate 

refilling. The hose is two times lon-

ger than the hoses that come with 

most kits, allowing users to access 

low pressure ports that on some 

vehicles are hard to reach, with relative ease, they state. In addition 

to the longer length, A/C Pro’s hose kit includes a 40 percent larger 

dial-in gauge for easier viewing and more accurate measurements 

when recharging a car’s air conditioning system. 

www.acprocold.com

A/C Pro/IDQ Inc.

FULL SYNTHETIC 0W-10 

RACING OIL

Champion’s new “Purpose-Built” full 

synthetic 0w-10 Racing Oil offers 

a lower coefficient of friction than 

competitive drag racing motor oils. 

Champion’s 0w-10 Racing Oil utilizes 

a premium ZDDP anti-wear protection 

package, which contains a unique 

balance of chemistry including high 

levels of zinc and phosphorus. This 

specialized drag racing oil also is designed increase horsepower 

and torque, resist the thinning effects of fuel dilution, and is highly 

resistant to evaporative losses, thus reducing oil consumption, 

according to the manufacturer. These low rates of oil consumption 

allow oil to flow freely without significant “boil-off” thickening to 

ensure dependable viscosity, engine lubrication and protection. 

www.championbrands.com

Champion Brands LLC

ELECTRICAL 

CONNECTOR TERMINAL  

CLEANER SET

IPA presents a tool designed to 

clean plow electrical connectors, 

the Plow Electrical Connector 

Terminal Cleaner Set (No. 8045). 

This three-piece set will remove corrosion and extend harness 

life of male and female electrical connections. Over time electrical 

connections inevitably become corroded and dirty, often causing 

circuit failure. If left untouched, connection pins will need to be 

cut and repaired, or the electrical harness will require replace-

ment, the manufacturer states. These reparations are costly 

and time consuming. The Plow Electrical Connector Terminal 

Cleaners saves time and money by quickly reconditioning electri-

cal connections. This three-piece set is made for removing corro-

sion from common round pin (male and female) plow connectors 

found on electro-hydraulic grill mounted plow connectors such 

as Meyers, Boss, Fisher, Western and similar.  

www.ipatools.com

Innovative Products of America

BRAKE CALIPER BRACKETS

Don’t waste time with a 

wire brush and expensive 

chemicals to clean old, 

rusty brackets — CARDONE 

can do the work for you. 

The company has released 

34 additional SKUs of A1 

CARDONE Brake Caliper 

Brackets covering many pop-

ular applications including 14-1443 Honda/Acura trucks 2005-2012, 

14-1681 Hyundai/Kia 2006-2012, 14-1547 Nissan Altima/Sentra 2007-

2010, 14-1379 Toyota Sienna 2004-2010, 14-1692 Volkswagen Golf/

Jetta 2005-2012, 14-1680 BMW 3 Series/Z4 1999-2006, 14-1688 Kia 

Sorrento 2003-2009, 14-1678 Mazda 3/Volvo 2004-2012, 14-1259 

Dodge Caliber 2007-2012, 14-1091 Ford Mustang 2005-2010 and 

14-1682 Kia Sepha/Spectra 1994-2000.

www.cardone.com

CARDONE Industries

BELT INSTALLATION TOOL

The ContiTech Power Transmission 

Group service offering for the auto-

motive aftermarket now includes 

a new tool box: The ELAST TOOL 

F01 special tool for installing elas-

tic V-ribbed belts for Ford and 

Volvo engines. Installing elastic 

V-ribbed belts can occasionally 

be a bit of a chore on certain Ford and Volvo engines. The ContiTech 

ELAST TOOL F01 now gives repair shops a specialist tool that makes 

changing alternator belts easy — on Ford Focus, C-Max and Mondeo 

1.4/1.6 l gasoline models as well as on Volvo S40, C30 and V50 1.6 l 

gasoline models, the company says. Universal tools do not work on 

these engines because they would have the belt slipping off the water 

pump1s collarless disk. The second, shorter belt on the belt drive — 

for the air conditioning compressor or power steering pump, depend-

ing on the vehicle — can be changed using the installation device in 

the relevant complete package, or with the universal UNI TOOL ELAST 

from ContiTech. A flyer for the new tool box, which also includes illus-

trated installation guidelines, is also available. 

www.contitech-usa.com

ContiTech Power Transmission
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PERMATEX RIGHT 

STUFF MAKES 

GASKETS IN LESS 

THAN A MINUTE

This form-in-place gasket 

maker cures in a minute, 

allowing parts to return to ser-

vice immediately. A sensor-

safe, elastomeric rubber, this 

formulation is OEM-approved. 

Blowout resistant, Right Stuff 

prevents leaks from vibration and thermal expansion and does not 

break down when in contact with ATF, coolant, oil and other shop 

fluids. www.permatex.com 

Permatex

REGISTER NOW 

FOR AAPEX 2013

You will grow your busi-

ness at the Automotive 

Aftermarket Products 

Expo (AAPEX) by see-

ing the newest products, 

meeting the right people 

and getting answers to 

your important questions. 

AAPEX 2013 is set for 

Tuesday, Nov. 5, through 

Thursday, Nov. 7, at the Sands Expo Center, Las Vegas. To regis-

ter, visit www.aapexshow.com. 

AAPEX

GATHER 

INFORMATION WITH 

HUNTER

Hunter’s single-process 

Quick Check™ inspec-

tion system performs a 

comprehensive vehicle 

inspection in under three 

minutes. By gathering 

valuable information 

about a vehicle’s alignment, brake performance, battery 

health, emissions and tire health, Quick Check allows 

shops to check every car that comes to the service lane, 

increasing revenue and improving customer retention. 

Hunter

THE PERFECT

BRAKE JOB

Because not all brake 

parts wear at the same 

rate, it can be difficult for 

a driver to know when or 

what parts need replace-

ment. Whether doing 

a routine inspection or 

replacing worn parts, The 

Perfect Brake Job
®

 from 

NAPA Brakes provides reliable, step-by-step inspection 

and replacement procedures. To learn more, visit 

theperfectbrakejob.com.

NAPA

MOTOLOGIC FROM 

ADVANCE AUTO PARTS 

PROFESSIONAL

Save time and turn bays 

faster with the award-winning 

MotoLogic. MotoLogic uses a 

web-based search engine for 

effortless navigation, and returns 

instant results for diagnostic and 

repair information. MotoLogic offers easy access to OE service 

information including factory wiring diagrams with circuit high-

lighting, connector views, preserved hyperlinks and enhanced 

images. Visit AdvanceCommercial.com/MotoLogic. 

Advance Auto Parts

TEXTAR BRAKE ROTORS

Textar, the world’s leading manu-

facturer of OE brake pads, now 

offers a range of German engi-

neered, high carbon brake rotors 

for European applications. Utilizing 

the know-how that comes from 

nearly 100 years of developing OE 

brake pads, engineers at Textar 

have developed a perfectly matched brake rotor with Textar brake 

pads to ensure the ultimate braking performance of your car. This 

new range of high quality brake rotors are manufactured to precise 

German specifications and available exclusively at WORLDPAC. 

www.worldpac.com 

WORLDPAC

FEDERATED OFFERS PREMIUM 

SRT BRAND HUB BEARINGS 

FOR OUTSTANDING LIFE AND 

PERFORMANCE

Federated Auto Parts offers a pre-

mium line of hub bearings for import and 

domestic applications under the SRT 

brand, which deliver great performance, durability and value. SRT 

bearings offer leading edge design and metallurgy and are manu-

factured exclusively for Federated members and customers. SRT 

hub bearing assemblies offer original equipment designs complete 

with ABS sensors and seal designs that offer maximum protection 

from contamination and maximum durability. All SRT hub bearings 

are 100 percent tested to ensure reliability and performance. 

Federated 

GABRIEL READYMOUNT 

STRUTS LINE ALMOST 

200 SKUS DEEP, 40 

FIRST-TO-MARKET

Choose Gabriel
®

 ReadyMount
®

 

for the best selection of fully 

loaded struts. With almost 200 

SKUs, 40 of which are First-to-

Market, Gabriel’s ReadyMount 

line is one of the broadest 

available. And all new ReadyMount designs are precision engi-

neered to OE specifications, component- and unit-tested, then 

fit- and ride-tested to ensure quality, durability and performance. 

Check out the full line at www.Gabriel.com. 

Gabriel



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

CYLINDER HEADS PARTS & ACCESSORIES

�������������t�1JUUTCVSHI�1"

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 ..................$195.00

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

PARTS & ACCESSORIES

POSITIONS AVAILABLE

1000 + Automotive jobs Online

www.ACTAutoStaffing.com

800-489-0536

Looking for Tech’s Resumes?

16,000 + Tech’s Resumes Online

looking for a job?

PRODUCTS

PRODUCTS & SERVICES

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

Coil On Plug Sale 

ADVERTISE TODAY!
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SHOP SUPPLIES

TRAINING

SOFTWARE

7FFKFS�&OUFSQSJTFT�t������������� 
XXX�WFFKFS�DPN

New book by Vince Fischelli (250 pages – 198 diagrams) $78.00

i7FIJDMF�&MFDUSJDBM� 
5SPVCMFTIPPUJOH�4)035$654w

Troubleshooting batteries, cranking circuits  

and charging systems on-the-vehicle with just a  

DMM & Current Clamp plus a lot more!

Generate sales leads, 

maintain market presence, 

conduct market testing, 

promote existing lines, 

introduce new products and 

services, or recruit the best.

MARKETPLACE OFFER  

YOU AN EXCELLENT   

RETURN ON INVESTMENT!

Call Keith Havemann at 

Ph: 310-857-7634  

Fax 310-943-1465 or

  E-mail: khavemann@advanstar.com

FOR MARKETPLACE OR  

CAREER OPPORTUNITY  

AD RATES/PLACEMENT: 

Let Marketplace

Advertising

Work For You!

TOOLS

Rents tools for  

Mercedes, BMW, Porsche, 

Audi, VW, Land Rover,  

Volvo and Jaguar.

We carry specialty hand 

tools, suspension tools and 

engine timing sets required 

to work on these cars.

1-877-218-15961-877-218-1596

SpecialtyAutoToolRentals.com
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TOOLS & EQUIPMENT
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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 !
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ADVERTISING AND EDITORIAL 

PRODUCT INDEX

INFO FAX NUMBER: (416) 620-9790 

WWW.MOTORAGE.COM/READERSERVICE

NAME _________________________________________________

SUBSCRIBER NUMBER FROM LABEL _____________________________

JOB TITLE _______________________________________________

COMPANY NAME __________________________________________

ADDRESS _______________________________________________

CITY ___________________________________________________

STATE/PROVINCE __________________________________________

ZIP/POSTAL CODE _________________________________________

IS THIS YOUR HOME ADDRESS? ☐ yes   ☐ no

PHONE _________________________________________________

FAX  __________________________________________________

E-MAIL  ________________________________________________
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LET’S SAY HELLO TO MR. DSO
IT’S TIME TO DUST OFF THAT SCOPE AND PUT IT TO WORK.

BY PETE MEIER
Technical Editor

In this issue of Motor Age, contributing 
editors Bernie Thompson and Jaime 
Lazarus show how the use of a Digital 
Storage Oscilloscope (DSO) to diag-
nose a problem made the task easier 
and saved the technician a lot of time 
and aggravation. There is no question 
that a modern automotive labscope, in 
the hands of someone who is willing to 
learn how to use it, is a powerful diag-
nostic tool.

Many of the technicians we have met 
around the country tell us that they (or 
the shop) own a scope but are unsure 
of how to use it or when to use it. The 
answer to when is pretty simple. You 
can only get comfortable using any diag-
nostic tool or process by doing it a lot, 
and doing it first on vehicles you know 
are OK. As we have said in these pages 
many times over, troubleshooting prob-
lems is similar to that old game where 
you compare two pictures to each other, 
looking for the differences between the 
two. If you look at lots of good pictures, 
then when you see a bad one, it will 
stand right out.

How to use the DSO is another 
story, and one we intend to try and help 
you with right now. In this month’s The 
Trainer video, we will show you the basic 
settings and how to choose the ranges 
you want dependent on the signal you 
intend to capture. We also will show you 
some common testing procedures and 

how to connect your scope to perform 
them. And we will look at why these 
connections are made the way they are 
so that you can apply that knowledge to 
future challenges on your own.

If you can read a schematic and 
use a digital multimeter, you are well on 
your way to becoming proficient with a 
scope. Add in a few of the accessories 
we will show you, and you will turn that 
scope into a tool that never collects dust 
again.

The Trainer is Motor Age’s monthly 
how-to video feature. We aim to teach 
technicians of all abilities new meth-
ods and techniques that will save them 
time and troubles in the bay. You can 
view a few years worth of The Trainer 
archives in the AutoPro Workshop by 

going to MotorAge.com/thetrainer. And 
if you have something you would like to 
learn more about, let us know either in 
the Workshop or by sending an email to 
pmeier@advanstar.com. 
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SCAN IT 

Scan this QR Code to watch this 
video on your smartphone. Or visit 

MotorAge.com/june13trainer

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

Electrical need-to-know 
foundations

Testing battery faults 
(Is it even the battery?)

Chasing parasites 
(what drains a battery)

Even high-tech cars 
need tune-ups

MotorAge.com/june13trainer

MotorAge.com/may13trainer MotorAge.com/apr13trainer MotorAge.com/mar13trainer MotorAge.com/feb13trainer
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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
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BRIDGING
THE GAP
Welcome to POWERTRAIN 
PRO, where we aim to 
help your business grow 
in the right areas to stay 
profi table in a changing 
landscape.

IF YOU THOUGHT WHAT YOU’VE DEALT WITH 
THUS FAR IS IMPRESSIVE, JUST WAIT. 

THESE VOLKSWAGEN OWNERS ARE TRYING 
TO AVOID AN OVERHAUL. CAN THIS SHOP 
FIX THE UP SHIFT PROBLEM?

WAYNE COLONNA

CROSS-CONNECTING IS A CONCERN 
IN SUBARUS FOLLOWING 

SOME MODIFICATIONS.
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