Praise For Auto Repair for dummies

"Ms. Sclar stresses preventive medicine for the automotive patient...
with a bedside manner that any physician would envy."

—Reprinted with Permission of The DallasMorning News
"It has dispelled automotive myths and mystique for ... long-suffering
motorists, male and femae."

—@Paul Dean, Los Angeles Times

"This book may be easily used as a primer for both understanding auto-
motives and performing service and repair on al magjor car components.
If only afew titles are purchased for an automotive collection, this should
be one of them."

—Library Journal

"An auto repair manual for people who think they can't do it themselves."
—The Times-Picayune, New Orleans, LA

"... anidiot-proof guideto painless, money-savi hg car care."
—TheToronto Star

"An indispensable manual for any do-it-yourselfer.”
—Auto Advocate

"If you're tired of macho mechanics who seem to talk to you in aforeign
language, who you suspect may be ripping you off... and who never
seem to completely-fix your car, then Deanna Sclar has just what you
need."

—Fort Worth Star-Telegram
"Even car owners who consider do-it-yoursef car repair with the same

trepidation as they would a self-performed tonsillectomy will find valu-
able materia in thisvolume .. .valuable to anyone who drives."

—TheNewsTribune, Tacoma, WA







"More than apublishing phenomenon,
'‘Dummies'is asign of the times."

—The New York Times

"Aworld of detailed and authoritative
information is packed into ‘mem..."

—U.S. News and World Report

"...youwon'tgowrong buying them."

— Walter Mossberg, Wall Street Journ
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About the Author

Deanna Sclar istheinternationally best-selling author of Buying a Car For
Dummies, aguideto purchasing new and used vehicles, insurance, and
more. A former contributing editor to Family Circle, Boys'Life, and
Exploring, sheasowritesaregular column for the Los Angeles Times and
haswritten articlesthat have appeared in Redbook, New Woman, and other
national magazines.

As an automotive expert and consumer spokesperson, Deanna has
appeared on morethan 700 radio and TV shows, including Good Morning
America, NBC Nightly Newswith Tom Brokaw, Today, Sonya Live, and The
GayleKing Show. Her Auto Repair For Dummiesvideo wasaNational Home
Video Awardsfinaist. She's co-hosted OutrageousWomen, aweekly TV talk
show, and has produced, written, hosted, and edited several documentaries.

The former "Thumbs Sclar" has restored two classic cars, atruck, and a
house. An inveterate gypsy and blue-water sailor, she has crewed her way
across the Pacific and Polynesia, sailed and dived the Great Barrier Redf,
trekked aone for nine months through southeast Asia and five months
through Brazil, and crossed the Atlantic in asmall boat with a companion
and acat.

"My god isto provethat we have control over our lives," she says.
"Whether you are working on a car or making alifelong dream come true,
it's ado-it-yoursdf world. Knowing this has turned my life into a great
adventure, and | want to pass the good news on to everybody else!™
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What's So Speclal about Auto
Repair For Dummies
It IsNot Written for Confirmed " Do-It-Yoursdfers” It Isfor You If

V° You have never held awrench.

V* You are positivethat, in your case, manual labor can lead only
to disaster.

t* You haven't the vaguest idea of how a car works.

V You cannot identify anything you see under the hood of your
vehicle.

I<" You have faled shop or arts and crafts.

W Yau believe that if you do something wrong, your car can
blow up.

ToEnjoy ThisBook, It Would Help If

## You don't believe that working on your car can possibly be fun,
but you're willing to give it atry for any reason whatsoever.

#* You are sincerely tired of being ripped dof because of your
own ignorance.

Why Should That Be Enjoyable? Because You Will Be More Delighted
Than Anyone Elseto Find

f* Cars run an principles that are as easy to understand as
common sense.

\° Most of the devices on your car will not hurt you unless you
realy go out of your way to hurt yoursalf.

v>* Not only can you get afair deal, but you can save atremen-
dous amount of money, extend the life of your vehicle, save on
fud, do your bit for the environment, and have aheck of a
good time working on your car!

V¥ [t's fun because it's so easy and you expected to hate it or be
bored or befuddied.
Here's How Auto Repair For Dummies Accomplishes These Miracles
+» By starting from scratch (it even shows you what a screw-
driver looks like)

#»° By providing step-by-step illustrated instructions for even the
simplest tasks




V" By telling you exactly what you need and how to know if
you've been given the wrong part

J> By covering each system thoroughly in smple terms before
you get to work on it (it's easier to work on something that
you understand)

There Are Fringe Benefits, Too!

v* Your vehiclewill run better and live longer.

V* Automotivetechnicianswill respect you.

v* Youll have more money to spend on other thi ngs.
v* Youll no longer be adummy.

It TellsYou the Truth About

JN What makes your vehicle go (and how and why aswell)

i* The easy work involved in keeping your car well tuned and
running right, and how to tell what's wrong if trouble strikes

V A program of "preventive medicine" to avoid trouble, which
takes about 15 minutes amonth

& Whether you can handle a problem yoursdlf, and how to get it
fixed at afair price if you can't
These FeaturesWill Make life Even Easier

»* A Practical Glossary of Automotive Terms that are in special
type throughout the book so that you can refresh your
memory if you've forgotten what something means

#* A detailed Index where you can look up apart, aproblem, a
symptom, or a specific job and find the page you need

»#* A Maintenance Record so that you can keep track of what
you've done and when you did it

#* A Specifications Record where you can keep dl the informa
tion you need to buy the right parts for your vehicle

+* A Tool Checklist so that you cantell what you need, what you
already have, and what you'd like for your birthday

# Tons of illustrations that show you how things look, where
they are, and what to do with them



This Revised Edition Also TdllsYou

1= How to keep your vehicle young and healthy looking, and how
to repair the dents, dings, and other hard knocks that life has
inflicted on its body

+» A whole bunch of guff about diesel engines, alternatively
fueled vehicles, turbocharging, fud injection, electronic igni-
tions, anti-lock brake systems, and other innovations that may
come into your life, like it or not

+» What to do if you meet with The Unexpected
You Have a Few Thingsto Supply, Too!

¢* You have to buy the book.
+° You have to read it.

# You haveto try to do one small, easy job yourself (you can
pick the job).

And That'sWhat's So Special about This Book!

It is probably the only auto repair manual designed for people who think
that they can't do it themselves, fed that they wouldn't like it anyway, but
arewilling to give it atry. How do | know that it will work for these reluc-
tant readers? Because it is written by a genuine, certified ex-dummy who
has found that, despite total ignorance and acomplete lack of manual dex-
terity, working on acar is enjoyable, rewarding, and easy. Believe me: If /
can do it, so can you!

DEANNA SOLAR




Publisher's Acknowledgments

We're proud of this book; please send us your comments through our Online Registration Form
located a vwwwv. dnmi es.com.

Some of the people who helped bring this book to market include the following:

Acquisitions, Editorial, and Production

Media Development Project Coordinator: Regina Snyder

Senior Project Editor: PamelaMourouzis Layout and Graphics Amy M. Adrian, Brian
Acquisitions Editor: Holly McGuire Drumm, AngelaF. Hunckler, Kate Jenkins, .
Copy Editors Wendy Hatch, ?gnegtt SSS\()EJQI\% CJr?ggthe\.SSCEm\e/lg]er.

Tamara Castleman Brian Torwelle, Maggie Ubertini,

Technical Editors Paul Dean, IraSiegd Mary Jo Weis, Dan Whetstine
Editorial Coordinator: Maureen F. Kdly Special Art: Precision Graphics
Editorial Manager: Rev Mengle Proofreaders: Nancy Price,

Nancy L. Reinhardt, Marianne Santy,
Rebecca Senninger, Toni Settle

Indexer: Carol Burbo

Special Help
Tracy Barr, Nicole Haims, |
Jonathan Malysiak :

General and Administrative
Hungry Minds, Inc.: John Kilcullen, CEQ; Bill Barry, President and COO; John Bal, Executive VP,
Operations & Administration; John Harris, CFO
Hungry Minds Consumer Reference Group
Business: Kathleen A. Weton, Vice President and Publisher; Kevin Thornton,
Acquisitions Manager
Cooking/Gardening: Jennifer Feldman, Associate Vice President and Publisher
Education/Reference: Diane Graves Steele, Vice President and Publisher
Lifestyles Kathleen Nebenhaus, Vice President and Publisher; Tracy Boggier, Managing Editor
Pets: Dominique De Vito, Associate Vice President and Publisher; Tracy Boggier,
Managing Editor
Trave: Michad Spring, Vice President and Publisher; Suzanne Jannetta, Editoria Director;
Brice Gosndll, Managing Editor
Hungry Minds Consumer Editorial Services: Kathleen Nebenhaus, Vice President and Publisher;
Krigtin A. Cocks, Editoria Director; Cindy Kitchel, Editoria Director
Hungry Minds Consumer Production: Debbie Stailey, Production Director
.
The publisher would like to give specia thanksto Patrick J. McGovern,

without whom this book would not have been possible. ;
.



Contents at a Glance

[ R E RN RENENENEERESENESERESEENNEEEEENSENERSEERERIESHEJESEH:.S;.};H}N.Z

INEFOAUCTION. ... I
Partl: GettingStarted..........c.ccoovveiieiieiie e, 9
Chapter 1: Things Every Driver Should Know. ... 11
Chapter 2: TheWay to Your Car's Heart Is through Your Toolbox ... . 29
Chapter 3: Preventive Maintenance: A Monthly Under-the-Hood Check ... 55
Part I1: What MakesIt GO>.........ccoeuiiiiiiiiiiiiiieeeee, 75
Chapter 4: The Inner Secretsof Your Car Reveded ... ... 77
Chapter 5: The Electrical System: Your Car's Spark of Life. ... .. 89
Chapter 6: The Fud System: TheHeart and Lungsof Your Car................ . .. 105
Chapter 7: From Horses to Hybrids: The Dope on Diesdls and Alternatively

Powered VENICIES ... 131
Chapter 8: The Cooling SystemUp Close...................................... 159
Chapter 9: Takethe Drive Train: Understanding Transmissions

without Losing Your Mind ... 167
Chapter 10: It'stheBrakes ... . 179
Chapter 11: Steering and Suspension Systems SmooththeWay............... 191
Part111: Keeping\lour Car in Good Condltlon
System by SyStem.......c.vviniii i 201
Chapter 12: Keeping Your Electrica SysteminTune. ... 203
Chapter 13: Keeping Your Fud SysseminTune ... ... 265
Chapter 14: Keeping Your Car from Getting Heartburn ... 293
Chapter 15: ChangingYour Oil ... 327
Chapter 16: Lubrication Extendsthe Life of Your Vehicle...................... . . 343
Chapter 17: What to Do If Your Transmission Stops Running Smoothly. ... . 355
Chapter 18: Being aBuddy to Your Brakesand Bearings.............................. 365
Chapter 19: Checking Your Tires, Alignment, and Steexing ... 397
Part|V: Beating vOith On-the-RoadEmergencies.......... N9
Chapter 20: Troubleshooting Lesks, Squeaks, Smells, and Strange Sensations ... 421

. Chapter 21: What to Do If Your Car Drops Dead or Won't Start ... . 433

Chapter 22: When All Else Fails: Finding and Dedling with a Good Mechanic ... 447




Part V: Helping Hour Vehicle Look ItsBest......... e 467

Chapter 23: Keegping Your Car Cleen and Beautiful.................... s 469
Chapter 24: Getting Rid of Dings, Dents, and Other Haed Knocks ... . 489
Part VI: The Part of TeNS.......coceevier i 503
Chapter 25: The Ten Most Important Preventive Maintenance Measures....... . 505
Chapter 26: Ten "Eco-Logicd" WaystoSaveFud. ... ... 509
Appendix A: A Practical Glossary of Automotive Terms.....515
Appendix B: Specifications and Maintenance Records....... 545
0= SRR 551




Cartoons at a Glnce

By Rich Tennant

Fax: 978-546-7747
E-mait: richtennant@the5thwave. com
WwWW (Wite Wefc www. the5thwave. com







Table of Contents

COB R IDECRNTBIDPOIRNEIOONPRUEOGEROPOOPRBRUEIOIOPRLIERNEIOOOS

[ NErOTUCHION. ... e 7
About ThiSBOOK ... R 1

How | Became Intimately Involved with My Car
(and Why Youll WanttoDoIt, TOO).................................... 2
HOW I PICtUr@ YOU......... oo 4
How ThisBook IsOrganized ... 4
Partl: GettingStarted ... . 5
Part Il: What Makes 1t GO?..................o 5
Part Ill: Keegping Your Car in Good Condition, System by System....5
Part IV: Deding with On-the-Road Emergencies....................... 6
Part V: Helping Your VehicleLook ItsBest ... 6
Part VI: ThePartof Tens......................................... 6
GlOSSANY. ... o 6
Specia features............ 7
lconsUsed in ThiSBOOK ..o, 7
Whereto GofromHere. ... 8
Part h Getting Started. ..o 9
Chapter 1: Things Every Driver Should Know. . ................... 11
BeforeYou Tackle Any Job. ... 12
Safety RUIES 12
Howto FIl 'ErUpYoursaf . 14
Howto OpentheHood ... .. . .. 15
TheSHeWaytoUsealdack ... ... 16
Howto ChangeaTire. ...l 20
Removingahubcap.................... .. 20
Looseningthelugnuts. ... ... 21
Changingthetire. ... . . 22
Getting Back into a Car When You've Locked Yoursef Out ... 25
How to Take Anything Apart — and Get It Back Together Again.......... 27
Chapter 2: The Way to Your Car's Heart Is through Your Toolbox ... .29
Shopping for TOOIS . ... 29
SCreWANVEIS ..o 30
Screwholders.............. 31
WIenches. ... 32
Combination wrenChes........................................... 33
OffSst WrenChes ... 33
Ignitionwrenches. ... . 34

Allen (orhex) wrenches....................................... 35




da ) .
xxl‘ AutORePa|rForDumm|es.

Socket WrenChes ... 36
TorqueWrenches ...l 38
Adjustablewrenches .4
HaMMENS 40
Pl NS 41
Gaugesand MELerS. ...l 42
Wire, taper, and flat fedlergauges............................ 42
COompPressioN QaUGES ... a4
Work Lights 45
JBCKS 46
JaCK STANOS. ... 47
GO S 47
Fire EXtinQUIShers ...l 48
FUNNEIS. .. 49
MoreThingsto CarryinYour Car....................................... 49
Tool Checklist ... 53

Chapter 3: Preventive Maintenance:

A Monthly Under-the-Hood Check. . ........ ... ... ... ... ..... 55
Check the Air Filter..................... 57
Check the Accessory BEItS ... 58
Check the Serpentine Multi-Accessory DriveBdt ... 59
ChecktheBattery. ... 59
Checkthe Radiator. ... 64

Opening aradiator cap safely..................................] 65
Checking and adding coolant to aradiator......................... .| 65
Check the HOSeS ... ... 66
Check the Oil DIpStCK ... 67
Check the Automatic Transmission Huid............................... 69
Checkthe BrakeHuid...................... [T 70
Check the Power-Steering Huid ... 72
Check theWiring ... 72
Check the Windshield-Washer Fuid ... 73
Other Important Checks...................... ... 73
Check and replace windshield wipers............................. 74
Checkthetires ... 74
Part //: What Makes It GO>............ccccvmeeeiiieeeceee, 75

.Chapter 4: The Inner Secrets of Your Car Revealed................ 77
What Makes It Start?................ 79
What Makes It RUN?. ... 34

Theignitionsystem ... ... 84
Thecoolingsystem ... ... 85
The lubrication system ... .. 85
Theexhaust system ... 86



Table of Contents xx" ii

Chapter 5: The Electrical System: Your Car's Spark of Life. . ....... 89
TheStarting System ... 20
Thebattery ... BTSRRI 90
Thestarter... ... 92
TheCharging System ... A
Thealternator............................ 94
Thevoltageregulator. ... 95
Thelgnition System ... 9%
Theignition Coil........................................ 98
Thespark plugs. ... 98
Thedistributor............................ 100
Other Electrical GadgetS ... 104
Chapter 6: The Fuel System: The Heart and Lungs of Your Car. . . . . 105
Basic Fud System Components. ... 106
Fudtank .. . 106
Fud linesand fud pump....................................... 107
Fue filter 107
Air cleaner and air filter 107
Following the Fud through Carbureted Vehidles.................. . .. 108
Thefloat bowl................ 108
Theventuri ... 110
Thechoke. ... . 11
The accelerator PUMP................. 12
Thethrottle ... . 113
Theidlespeed SCrew.....................i 114
TheidlemiXture SCrew.................... 114
Theidleairbleedscrew ... 115
Theidlestopsolenoid....................................... 115
The intake and exhaust manifolds................................. 116
Following Fud through Fud-Injected Vehicles......................... 117
Throttle body fud injection..................................... 118
Multi-port fud injection......................................... 118
The Engine Block: Wherethe Fud System and

Ignition System Meet............ 119
Mgor engine COMPONENES ... 120
The four-stroke power cycle................................. 123
Turbocharging ... 127

Chapter 7: From Horses to Hybrids: The Dope on Diesels and
Alternatively Powered Vehicles. . ......... ... . i, 131
Diesals FOor DUMMIES. ... 12
The good and bad about diesels.................................. 1
What makeS it gO?. ... 14
The diesel four-stroke power cycle............................ 13
Diesd fudl ... ... 140
The electrical system ... 141

Caring foryour diesel..................................... 142




xx"‘} Auto-Repair For Dummies,

Getting started on afrosty morning............................... 145
Curingasickdiesal ... .. 147
Finding ardiable diesd mechanic.............................. 147
Cars of the Future: Alternatively Powered Vehicles. ... . 148
ICEisn'tmetingaway. ... 148
Alternativefuels. ... 149
Alternative power plants......................... 152
Operating an electricvehicle ... 157
Chapter 8: The Cooling System Up Close. .. .................... 159
TheRadialor ... 160
Additional hOSeS.................... 160
Coolant/Antifreeze ... 161
The coolant recovery system ... 161
The radiator pressurecap..................................... 162
TheFan ... 164
TheWater Pump... . 164
TheThermostat ... 165
TheHeater Core........................ 165
AirConditioning.............. 166
Chapter 9: Take the Drive Train: Understanding Transmissions
without Losing Your Mind. .. ... 167
TheDrive Train ... 168
How Power Flowsthrough the Drive Train............................. 169
Manua TranSMiSSIONS. ... 172
What a manual transmission consistsof ... 172
How amanual transmissionworks............................... 173
Automatic TranSMISSIONS ... 176
The Transfer Case............ 177
Chapter 10: It'sthe Brakes!. . .......... .. i 179
Brake SystemBasics. ... 179
Thebrakepedd. ... . .. 180
The power-brake booster....................................... 181
The brake master cylinder...................... ... 181
Brakelines. ... 12
Drum BrakeS ... 183
Brakedrums............... 184
Whed cylinders............ . 134
Brakéshoes. .. ...l 186
Brakelinings ... 186
Adjugting devices. ... 186
DISCBrakeS. ... 187

TheParking Brake ... ... . 188



Table of Contents xxv

Anti-Lock Braking Systems (ABS). ... 189
HOW ABSWOIKS ..o 189
What ABS doesn't do.............ooi i 190
DAVINGWIth ABS ... e 190

Chapter 11: Steering and Suspension Systems Smooth the Way .. .191

The Steering System ... 191
Thesteering linkage. ...l 192
TIETOd ENOS ... 192
Bal joints. ...l 192

The Suspension SysStem ... 193
Types of SUspension Ssystems..................................... 1A
CONtrol @IS, ..o 1%5
StAbIliZer Dars. ... 196
SONINGS 196
SNOCKS AN SEIULS ... 199

Part //[: Kegping four Car in Good Condition,

System by SYSteM.......cooveiiiiiieee e 201
Chapter 12: Keeping Your Electrical System in Tune............. 203
How Often You Should TuneYour Car................................. 204
What You Need to Do theWork in ThisChapter........................... 205
Buying theright partsforyourcar................................ 208
Understanding tune-up specifications........................... 200
Changing Your Spark Plugs. ...l 211
Finding your spark plugs....................................... 211
Cylinder SeqUeNCe ... 212
Fringorder. ... 215
Removingthespark plugs...................................... 216
Deding with difficult plugs............................. 218
Readingyour spark plugs...................................... 219
Gapping your spark plugs. ... 223
Ingalingaspark plug.....................l. 224
Servicing Your Distributor.............. 225
Get tothesceneof theaction.................................. 226
Remove and replacethecondenser................................. 231
Remove and replacethepoints................................ 235
Geitdltogetheragain..................................... 245
Restart YOUr Car.................cooo 248
Check your distributor with adwell meter....................... 249
Check your timing with atiming light ... 253

Adjugting your timing................ . 259




xx‘}" Auto Repair For Dummies.

Fixing Electrica Gadgets That AreontheBlink.......................... 260
Changingfuses.................... ST T TP PPPPRUEPOPRPRPRPRPRRROS 260
Replacing and adjusting headlights................................ 261

Chapter 13: Keeping Your Fuel Systemin Tune.................. 265

ReplacingYour Air Filter. ... 266
Checking your air - Ailter 266
Buying an air filter 267

Removing Your Air Cleaner........................ 268

Replacing Your Fud Filter. ... .. 268
Locating your fud filter 269
Replacing fud filters on carbureted engines............................ 270
Changing fud filters on fud-injected engines.......................... 271

CheckingYour Fud Pump.................. 272

Checking and Servicing Yowr RV Vave................................ 272
Locatingyour FCV vave........ BTSSR PPEPPPRPURRUPIPIPPOPIOS 273
Checkingyour ROV valve...................................... 274
Checkingthe PRCV valvehose..................................... 275
Cleaningyour POV valve ... 275

Tuning Your Carburetor..................... 275
Checking your accelerator pUMp....................ccooooii 276
Adjusting your accelerator pump arm............................... 277
Checkingyouridlespeed........................................... 278
Adiusting idlespeed ...l 278
Checking and adjusting the fudl/air mixture........................ 280
Adjugting the idle mixture screw(s).............................. 281
Checkingyour choke................................... 282
Adjusting an automatic choke.................................... 283

Making Float Level Adjustments.................. 286

Ingtalling aNew or Rebuilt Carburetor............................... 286
Checking the Compression in Your Cylinders........................... 289
What to DoWhenAllElseFalls. ... 22
Chapter 14. Keeping Your Car from Getting Heartburn. ... ........ 293

Overcoming Overheating ... 294
Addressing occasional overheating................................ 29
Dedingwith achronichothead ... 294
Identifying other causes of overheating............................ 294

Checking and Adding Liquid to Your Cooling System.......................... 296
Removingapressurecap safely.................................... 296
Adding liquid to any type of coolingsystem ... 297

.Checking and adding liquid to a coolant recovery system.......... 298
Checking and adding liquid to aradiator................................ 29

Flushing Your System and Changing Your Coolant ... 300
Determining whether your coolant needs changing................... 301
Determining how much coolantyouneed ... 303
Flushingthesystem............................................. 303

Keeping coolant out of the mouths
of babesand smal animals................................... 305




Finding Lesksinthe Cooling System ... 306
Look underthecar........................................ 307
Check theradiator................................................ 308
Check theradiator cap........................................... 308
Checkthehoses. ... 308

Repairing Lesksinthe Cooling System ... 309
Radiator leaks. ... 309
Leskyhoses. ...l SR 310
Lesksintheengine-block coreplugs.............................. 316
Internal leaks. ... 316
Leaky water PUMP. ... 317 .
Pressure-testing the cooling system ... 319

Adjusting and Replacing Accessory Belts ... 319
Serpentine multi-accessory belts................... 319
Other accessory belts ... 320

Replacing Your Thermostat ... 323

Servicing Air Conditioners. ... 325
Troubleshooting your air conditioner............................ 325
What an air conditioner inspection should include.................... 326

FANEISeRalS. . 326

Chapter 15: Changing Your Oil. ... ... ... . o i 327

How Oil Benefits Your Vehicle ... 327
Qil coolstheengine. ... 328
Oil keepsyour engineclean................................... 328
Oil cuts down on friction.............. SO 328

. Ol retardsS COrrOSION ... 329

What You Should Know about Oil....................................... 330
Ol additives. ... 330
ViSCOSItY ratingS ... 330
Oil classification COOES................cooooiiiiiiii 331

How to Choose Oil for Your Vehicle ... 332

How Often You Should ChangeYour Oil.............................. 334

How to Change Your Oil Yoursdf ... .. 335
Get your suppliestogether.............................. 335
Dothejobsystematically....................................... 333
Recycleyourold ol . A2

Chapter 16: Lubrication Extends the Life of Your Vehicle. .. ... ... 343

What aLubeJob Involves.................. SOOI 344

- TheToolsYouNeedto DoalLubeJob.................coooii 345

Lubricating the Steering System ... 345
Anatomy of abal joint.............. . 346
Findingthelubepoints....................................... A7
Lubricating theball joints.................................... 348

Lubricating the Suspension System ... 350
Lubricatingthe springs.......................... 350
Takingcareof thestabilizers.................................... 352

Deding with shocksand struts................................. 34

Table of Contents m | t | |




xxu,'ii Auto Repair For Dummies.

Chapter 17: What to Do If Your Transmission

Stops Running Smoothly. . ....... ... .. 355
Troubleshooting Your Transmission..................................... 356
Those low-transmission-fluid blues............................ 356

The malfunctioning vacuum modulator caper...................... 357
Keeping Your Drive Train Running Smoothly.......................... 357
Teking Careof Your Clutch ... ... 358
Undertaking Transmission Repairs Wisdly. ... 360
Protecting Yoursdf from Being Ripped Of on Transmission Work ... 361
Chapter 18: Being a Buddy to Your Brakes and Bearings. . . ... ... 365
Extendingthe Lifeof Your Brakes...................................... 366
Checking Your Brake System ... 366
Checkingyour brakepedal.................................. 367
Checking your master cylinder................................... 369
Checkingyour brakelines..................................... 372
Gettinga Your Brakes......................l. 373
Things not to do when workingon brakes........................... 373
Checkingdrumbrakes. ... ... 374
Reassemblingdrum brakes........................................ 330
Checkingdiscbrakes. ... 31
Checking and PackingWhed Bearings.................................. 383
Inspecting and repacking your whedl bearings...................... 34

A quick way to tell whether your bearing'swearing ... 387
Flushing and Changing Brake Huid ... 333
Bleeding Your Brakes. ...l 339
Adjusting Your Parking Brake ... 393
Checking Anti-Lock Brakes ... 395
Chapter 19: Checking Your Tires, Alignment, and Steering. . . . . ... 397
Tire CONStrUCtioN ... 398
The Secretson Your Sidewalls, Reveded! ..., 399
TiresizecodeS ... SRR 400
Speed ratingS ... 400
Tirequalitygradecodes ... 401

DOT identification and registration................................... 402
Other sidewall information..................................... 403
Tipsfor Buying TireS ... 403
Caringfor Your Tir€S ... 407
Checking tire inflation pressure................................. 407
Addingairtoyour tires. ... 409
Rotating your tires. ... 409
Bdancingyourwheels. ... . 411
Aligningyour Wheels ... 411
Checkingyour steering ... 415

Checking your tiresforwear. ... 415



Table of Contents xx" X

Part | f/: Dealingtilth On-the-Road Emergencies.........419

Chapter 20: Troubleshooting Leaks, Squeaks, Smells,

and Strange Sensations. . . ... .ot 421
SOUNGS ..o 421
Squeaks, Rattles, and Vibrations................. ... 425
SIS S 426
SMOKE 428
LEBKS 429
Strange SeNsatioNS ... 430
Directiond SIgnals.............. 431

Chapter 21: What to Do If Your Car Drops Dead or Won't Start. . . . . 433
Firda Things First 433
Troubleshootingthe Problem ... ... 435

AT 435
Fud ... ST 437
FIP 439
Handling aVehicle That OverheatsonaHotDay....................... 440
OverheatingWhen It Isn't Hot Outside.................................... 441
IfYour CarWon't Start ... 442
Won't-start symptoms........................ 442
umping astart... 443

Chapter 22: When All Else Fails: Finding and Dealing with

a Good MechanicC. ... 447
ChoosingaRepairShop....................... FETR RSOSSN 448

Dealerships .. . 448
Chain and department stores................................... 449
Independents. ... 450
SPECIAliSS . 450
Finding aRdliable Service Facility.................................... 451
Evauaing aFacility. ... ... 453
Gettingthe Best PossibleDed..................................... 456
Check theinvoicecarefully............... ... 456
Establish a good relationship with your mechanic................... 458
Complaining Effectively. ... 461
Getting satisfaction on any complaint ... 461

Climbing the complaint ladder.................................... 463




xxx Auto’Repair For Dummies.

Part V: Helping i/our Car Look [tSBest........c.cuvvveveeeeeenennnns 467
Chapter 23: Keeping Your Car Clean and Beautiful. ... ........... 469
Cleaning the EXterior. ... 470
Washingyour vehicle ... 470
Cleaning and polishing your vehicle............................... ives
Waxingyourvehicle. ... 478
Cleaning Your ENgine. ... 480
Cleaningthelnterior. ... 482
Keepingthingstidy...................... .l 482
Cleaning upholstery and carpeting.................................. 484
Fighting stainsand odorsS. ... 485
Repairingtearsand holes......................................... 486
Caringforheadliners............................ll. 486
Cleaning floor mats........................................ 486
Caring for other surfaces............................................ 487
Remembering Those Find Touches......................... e 487
Chapter 24: Getting Rid of Dings, Dents, and Other Hard Knocks.. .489
Seeking Professional Help........................ ... 490
Evduating Body SNOpS............. 490
Checking Body WOrK ... 491
GettingRid of RUSL ... 492
Checkingfor rust ...l 492
Dedingwith any rustyoufind..................................... 49
Undercoating to prevent rust....................................... 495
Removing Smdl Dentsand Dings.............................. 495
Filling Smal Dentsand Holes............................................... 496
Priming and Painting............... SO O TR U PP PP PPSPSRRRURDIPRPRORY 498
Ingtaling New Weather-Stripping or PatchingtheOld ... 501
Part VI: The Part of TeNS......cceeveeeeiiee e 504
Chapter 25: The Ten Most Important Preventive Maintenance
MEASUIES. . . . ettt et e e e e e 505
Change the Oil Frequently and Regularly.................................... 505
Do aMonthly Under-the-Hood Check ... 505
Check the Tire Inflation and Alignment ... 506
Keepthelnterior Clean ... 506
Wash the Vehicle Frequently and Keep It Out of theSun..................... 506
GetRidof RUSL. ... 507
Changethe Flters ... 507
Changethe Coolant at Least OnceaYear ... 508
L ubricate the Moving and Rubber Parts................................. 508

Gea Scheduled Maintenance to Keep WarrantiesVvdid......................... 508



Chapter 26: Ten "Eco-Logical" Ways to Save Fuel............... 509
TakealLook Under theHood ... 509

Start Up without Warming Up................ 510

Drive ECO-LOGICAIY. ... 511

Structure TripsSto Save GaS............ooooooo 512

Fill 'Er Up Eco-Logicaly....................... 512

Keep Your SdeWindows Shut ... R 513

Keep Your TiresProperly Inflated ... 513

Clean the Junk Out of the Trunk Compartment....................... 513

KespYour CarWaxed. ... 514
UseaTrailer Instead of aRoof Rack ... 514
Appendix A: A Practical Glossary of Automotive Terms......515
Appendix B: Specifications and Maintenance Records ... ...545
Specifications RECOId ... 516
Maintenance ReCOrd ... 547

INABX. et 551
Book Registration Information............c.ccccvvennee. Back of ' Book

Table of Contents MX] ¢




xxx[i Auto Repair For Dummies.




Introduction
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r .
f or many people, getting adriver's licenseis an event that runs second

only to getting a diplomaor amarriage license. We study, practice, and
take thetest in astate of high anticipation that's marred only by the fear of
failing and being "grounded" forever. Y&t most of us succeed in passing and
hop happily into our cars, headed for the freedom of the open road. Unfor-
tunately, most of us don't know the firgt thing about the machines we're
licensed to drive— and this can turn aticket to freedom into aticket to trouble.

I'm not necessarily talking about physical danger. State motor vehicle
bureaus have made fairly sure that, before we can get adriver's license,

we know how to drive defensively and can handle a car under poor driving
conditions. What I'm referring to is the kind of trouble that comes from
depending on other peopleto care for and repair our vehicles. If you're like
most people, you probably tend to drive around until something goes wrong
and then incur the expense of replacing worn and burnt-out parts— or the
entire engine — when low-cost, regular maintenance could have kept your
wheels turning for along time.

About This Book

Whether you're trying to cut expenses, are tired of being patronized, or have
just falen in love with your first car, this book tells you how your car works,
what it needs in the way of tender loving care, and how to keep from getting
ripped df if you have to entrust repairs to someone else. By handling the
simple maintenance and tune-ups and being able to diagnose trouble and per-
form the less complex repairs yoursdf, you'll earn the respect of your family,
your mechanic, and your car — and you'll fed pretty good about it!

In this book, I introduce you to the wonders of the internal combustion
engine and to the even more wondrous newfangled engines of the future,
After you get familiar with the principa parts and systems involved, | gently
lead you into basic maintenance and repair tasks that you can do yoursalf.
Don't worry about getting in over your head. If arepair can get you into trou-

" bleif you attempt to do it yoursdlf, | tell you how to be sure thework is done
properly by a professiona at afair price. | also warn you when you should
tackle ajob only with an experienced friend or automotive teacher at your
elbow. So don't chicken out on me! Start with the easy suff and then take on
the more challenging tasks. Youll love yoursdf for it, and your vehicle will
love you, too. Believe me, I've beenthere....
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Hou) | Became I ntimately \nVoiVed

u/ith My Car (and Why fault
Want to Bo It, Too)

Before | moved to Cdifornia, | was an ordinary urban diff dweller: | had only
anodding acquaintance with cars. Ours was locked up in agarage, to be sum-
moned forth by my husband for excursions to "the country"; otherwise, |
used subways, buses, and taxis. All the maintenance on our car was done by
the garage that housed it. My sole contribution to our automotive life was
choosing the color whenever we bought a new vehicle, and my main purpose
in getting adriver's license was so that | could go to the supermarket during
our summers in the country or drive down to the lake for aswim. | rarely, if
ever, drovein the city because doing so seemed a cross between foolishness
and suicide.

When we moved to Cdifornia, | must confess that my enthusiasm for alifein
the sun was considerably dampened by the knowledge that this would also
include alife on the freaway, but then | began to sow my oats. It started with
a solo marketing excursion, and then that marvelous feding of freedom that
comes with diding behind the wheel began to take hold. Before | knew it, |
was looking for acar of my own.

Because the family budget had been considerably strained by the move Weg,
the best | could do was a six-year-old Mustang with more than 70,000 miles
onit. A friend of minewho had grown up in Los Angeles— and was therefore
aqudified automative expert — checked out the car and pronounced it dri-
vable. He said that it might need "alittlework.” Wetook it to areliable
mechanic, who checked it over, tuned it up, and told me that it was "aclassic.”

Thusreassured, | drove the car to the Department of Motor Vehiclesto regis-
ter it. | parked the car, turned df the ignition, locked it, and found that, sitting
there inthe middle of the parking lot, the car was Snging! A bit puzzled, |
rechecked the ignition and the radio, but everything was truly shut of. And
till the car sang. By thetime | returned, al was quiet. But that night, when |
took the family out to dinner, old Tweety Bird began to sing again. Several
weeks of filling and refilling the radiator, changing the coolant, putting gunk
in the radiator to block any leaks, and so on managed to reduce the singing
somewhat. But. when | found out, many dollars later, that dl she had needed

-~ was anew $2 radiator cap, | was made abruptly aware of two things:

v* Tweety was mine, and my responsibility. If she didn't work, | wasn't
goingto be ableto, either.

V1t would be impossible to enter this symbiotic relationship properly if |
didn't know anything about her, because the garage hills were going to
send both of us down the drain.
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So | conned afriend of mine (who happened to have two sets of automotive
tools) into taking an auto shop class with me at alocal adult education
center. | discovered that cars are pretty smplethingsto deal with. Instead of
abewildering array of weird metal objects and miles of hoses that threatened
to blow up if | turned ascrew in the wrong direction, | soon found that a car
isjust aseries of smple Rube Goldberg mechanisms linked together (with a
computer thrown in now and then that even professional mechanics need
specialists to deal with). Mogt maintenance, tune-ups, and many repairs
involve only afew, isolated gadgets, and cars are very good about sending
out signalstelling you clearly what's wrong — if you know how to hear, see,
smell, or fed them.

Before long, it was no longer enough to be able to communicate with a
mechanic; | wanted to be the mechanic myself whenever possible. | learned
that the best way to work on avehicle isto handleit like ababy — take afirm
grip on things and do the job without mincing around. Nat only did | save
money, but Tweety began running better, and | found that | was having fun! To
share the good news with everyone else, | sat down and wrote the first edi-
tion of thisbook. | called it.4ufo Repair for Dummies because that's the only
titlethat | would have been willing to take a chance on before | realized how
easy this Suff redly is.

Daing it yourself can really pay df in terms of dollars and cents. The mgor
difference between doing the work yourself and taking it to a professiona is
that professional mechanics often try the most potentially lucrative solution
firgt. If that doesn't do it, they try the next thing, and continueto try things
until they hit the right one. This method can cost you abundle.

On the other hand, when you do the diagnosing, you can try the cheaper
solutionsfirst. For example, if your engine has been overheating constantly,
you replace the radiator cap, pressure-test the system, and check the coolant
level and the thermostat before buying and installing a new water pump. And
if it findly comes down to changing the pump, you try to find arebuilt one
and install it yoursdf (which is usually not difficult). The money you saveis
wel worth the effort.

With this book as your guide to auto repair, you may discover that your car
stops being amystery and begins to be fun to hang around with. You may even,
as| did, enter into the closest relationship you'll ever have with an inanimate
object. Of course, theterm inanimateisn't really accurate. When you reglize
that acar exhibits most of the symptoms of life— it's salf-propelled, reacts to
outside stimuli, consumes fud and discharges wastes, and even manages to
sing alittle tune now and then — it's redlly hard not to respond to it as though
it were another living thing. Of course, how far you go along with thisideais
your own business. It's not aprerequisite for getting into auto repair, but it
helps.
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Houl 1 Picture \!ou

In ordér to make this book as relevant, readable, and enjoyable as possible,
| envisioned it as a friendly conversation with the kind of person | felt would
want to read it. Here's the mental portrait of my readers that | kept in mind:

§ j> You'reintelligent and may know agreat deal about alot of things (law,
E Dbusiness, literature, medicine, and other nonautomotive subjects), but
you need some help when it comesto cars.

d »* Youretired of livi ng as a"closet dummy" who nods and smiles at the

®  incomprehensible mutterings of your mechanic, only to end up shelling
out money for repairs that you neither fully understand nor aways
need.

E \/* Youve decided that it s mply isn't worth the extramoney to have other
people do things for you that you can do yourself.

| W You'retired of other people assuming (especially if you're ateenager or
§  awoman) that you aren't capable of handling repairs yoursdf.

e* You'retired of feding helpless in an emergency and want to be able to
g troubleshoot and deal with breakdowns and accidents so that you can
cope with the unexpected.

| ¢ You want to keep agood vehicle in good condition without paying dearly
| to have someone el'se do the maintenance, or you simply want to keep
your old heap running just alittle longer without spending alot of
money on it.

f: v You either want the satisfaction of doing it yoursdlf, or you just want to
§  save afew bucks by not having to rely on the whimsy of fate and the
expertise of mechanics for every little hiccup.

W You want to maintain your vehicle without devoting every weekend,
weeknight, and spare lunch hour poring over the intricacies, details, and
mysteries of the internal combustion engine.

ﬁ'ﬁ_- v* Youve redized (I hope!) that avehicle that runs inefficiently because
8 it's poorly maintained pollutes the environment, and you want to do
something to turn that around.

HovO This Book Is Organized

If you're eager to get started (or at least willing to read on while reserving
judgment), then let metell you a bit about what this book does and doesn't
cover. Badcdly, it covers everything you need to know to care for and main-
tain your vehicle, from what tools you need (whether you borrow or buy
them), to how to perform atune-up, to how to fix common problems. To help
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you find information easily, this book is divided into six parts, each contain-
ing chapters that deal with a particular topic. The following sections describe
the information that you can find in each part.

Part |. Getting Started

If you want the basics, thisis the part for you. | cover things that everyone
who drives should know, like how decide whether you want to do ajob your-
«df, how to get the hood open, how to use ajack and change atire, and how
to take anything apart and put it back together again. A monthly under-the-
hood check that can prevent 70 percent of highway breakdowns, and abunch
of easy repair jobs, should transform you from an “I-can Y-do-it-mysdfer” into
ahands-on mechanic. | also describe the tools that you'll need at one time or
another if you plan to do regular maintenance and smplerepairs, and | give
you pointers on what you can borrow and what you should buy.

Part I1: What Makes It Go»

This part begins with asimple overview of how a standard internal combus-
tion engine works and how various systems work together to get avehicle
started, keep it running, and bring it to astop. Subsequent chapters provide
acloser look at each system — electrical, fud, cooling, transmission, and so
on— on a part-by-part basis. Youll be relieved to know that | explain every-
thing in everyday terms, with no jargon, no unnecessary technical details,
and lots of smpleillustrations. If aternatively fuded vehicles strike your
fancy, you'll find information on how diesel, electric, fud cdl, hybrid, and
other innovative engines work, and the advantages and disadvantages of
each kind.

Because the key to doing any job is to understand what you're working on
and how it functions, | strongly recommend that you read the chapter in this
part that deals with the system you want to work on before you head for the
chapter that tells you how to do the specific job.

Part 111: Keeping \lour Car in Good
Condition, System by System

Here, you can find out how to perform regular maintenance on your vehicle:
change the ail and coolant, do basic tune-ups, check thetires, maintain the
brakes, and more. By following the detailed instructions in this part, you can
keep your vehicle running longer and more efficiently and lessen the likelihood
of mgor problems that could send it to "The Great Used-Car Lot in the Sky."
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Part 1V Dealing With On~the*Road
Emergencies

This part helps you deal with problems that may occur while you're awvay
from home. It shows you how to decipher such symptoms as weird noises,
smoke, smells, and leaks to determinewhat'swrong (we cdl thistroubleshoot-
ingin Carspeak) and what to do if your car drops dead on theroad. If it's safe
and fun to do the work yoursdlf, | tell you how to doit. If thejob isjust too
hairy to deal with yoursdlf, | tell what to look for so that, when you do talk to
amechanic, you can describe the problem in the terms the mechanic needs
to hear and evaluate whether the service you're getting is good, poor, or even
necessary.

This part also tells you how to find a good mechanic, decipher amechanic's
invoice, and get satisfaction on complaints if, despite your best efforts, you
run into problemswith anything you buy.

Part V: Helping \lour Vehicle Look Its Best

Because keeping avehicle clean — inside and out — can extend its life and
value, inthis part | cover washing, waxing, and removing stains from the
body and al the interior surfaces, plus how to repair the smal dings, dents,
and rust spots.that cost big bucks at body shops.

Part VI: The Part of Tens

This part can save:you money, time, and sanity. It offers "eco-logica" tips for
saving fud and lists the most important preventive maintenance you can do
to keep your vehicle in good condition.

Glossary

f you're unfamiliar with the jargon, automotive terms can sound like pig

Latin — familiar but nonsensical. That'swhy I've provided a practical glos-
sary that tells you what something is and gives you advice about it as well.

- Throughout the book, glossary terms are set in a specid font to remind you

to go to the glossary when you see aword that you don't recognize or aterm
that you don't understand.
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Special features

To be sure that you can find whatever you need easily, there's an extralarge
index, so you can look for a part, system, symptom, or problem when you
return to this book for instructions. If you're not sure what to look for, try
-general terms like "How to" and "Troubleshooting.” There'salso a
Maintenance Record to remind you to get busy if you've let things go too
long, and a handy Specifications Record so that you have the numbers of the
parts you need when you go to the auto supply store.

| cons Used in This Book

This icon points to suggestions or hints that can make atask easier, saveyou
money, help you avoid hassles, or otherwise make your life easier.

' This icon indicates information that you may have encountered el sewhere in
the book and need to take into consideration.

This icon appears beside technical information that, although interesting (at
least to me), you can skip without risking anything important.

This icon appears beside information that you want to watch out for because
it points out events or circumstances that are dangerous or can end up cost-
ingyou alot of money. .

This icon appears beside rules that you absolutely must follow if you want to
achieve success in aparticular situation. There aren't many of them, so pay
attention when you do come across them!

This icon appears beside red-life stories that provide a relaxing respite from
serious subjects and demonstrate what you should — or should not — do to
avoid mgor trouble or to triumph in difficult situations.
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Where to Go from Here

Yau can use this book any way you want to in order to find the information
you need. You can read it from cover to cover or jJump from section to section
asthe fancy strikesyou. To find agenera topic, head to the table of contents.
If you're looking for more specific information, go to the index.

No matter how you use the book, | recommend that you tuck it into your
trunk compartment or under the front seat to keep it handy when it's time for
atune-up or if you want to make an adjustment or figure out what's gone
wrong.

If this book turnsyou on to auto repair, then by al means extend your knowl-
edge by reading more and more sophisticated literature on your favorite
automotive topics. There are excellent books that deal with specific systems,
vehicles, and repairs, written for the amateur mechanic. But there's no sub-
stitute for hands-on experience. You won't be able to realize any of these
goals unless you stop procrastinating and start working. If you'refeding
timid about actually touching your car's inner parts, try doing something
simple, like checking the ail dipstick or changing the air filter. Believe me,
oncetheiceis broken, the heady sense of power will carry you through most
of the other basic quff. | hopethat you find it as exhilarating as | did, and |
know that your car will love you for it.

May you and your car have along and happy life together!
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In this part.«

ver seen someone try to figure out how to open acan
f sardines? They have the key in one hand, the can in

the other, and they poke, prod, and pry until they finally
decide that saltines alone arefine. If you've ever tried to
open the hood of your vehicle or jack it up without the
benefit of prior experience (or paying attention when
someone else did it), you may fed as confused as they
seem. That's why this part covers the things every driver
should be able to do, safety tips that everyone who works
on cars should know, and the tools you can use to get
your vehicle running smoothly again. This part also shows
you how to do a monthly under-the-hood check that can
reduce the likelihood of mgjor repairs being needed by 70
percent!




Chapter 1 | |
Things Every Driver Should Know
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In This Chapter \

» Knowing when to do it yoursalf

» Paying attention to safety

* Filling 'er up yoursdlf

» Getting under the hood

 Jacking up the car

» Changing atire

£e Getting into your car when you lock yoursdf out

& Taking things apart (and putting them back together again)

GGG PE SR IRNEIRGID OO LS PSED BT RABESLAEOESTORST

f you're not particularly mechanically inclined, you may watch those who
; arewith admiration and amazement — and exasperation because they
have something you don't: an understanding of how things work and how
things go together. When they take something apart, they can reassemble it
back theway it was. When they say that they want to take alook under the
- hood, they can actually get the darn thing open. And when they need to

change afla, they don't spend ten minutes trying to figure out which end of
thejackisup. ~ '

The good news is that you don't have to be born with awrench in your hand
to know how to fix things— even things as seemingly complicated as acar. |
know; |'ve been there. The section in the Introduction called "How | Became
Intimately Involved with My Car (and Why Y oull Want to Do It, Too)" tellsyou
al about my automotive epiphany.

Of course, the simplest things can sometimes be the biggest hurdles to over-
come. After al, if you can't even figure out how to open the hood, how can
you check the ail or the coolant level? That's why | begin this book with a
chapter on the basics. | explain simple tasks that you use again and again as
you work on your vehicle— like how to open the hood, jack up acar, and
change atire. | aso include instructions for filling the tank with gas yourself

- (it's cheaper than full-service), a surefire method for taking anything apart
and putting it back together again, and safety pointers that every mechanic —
experienced and beginner — should heed.
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Yau can find a definition in the Practical Glossary of Automotive Terms at the
end of the book for any word that's printed in this specid type.

Before \lou Tackle Any Job

It'swonderful to do things yoursdlf. It costs you less, it gives you a sense of
power to know that you did it on your own, and you know that the job's been
doneright. Nevertheless, to avoid getting in over my head, | aways ask
mysdf the following questions before undertaking any job:

# Do | really want to do this? Will it be fun— or horrendous? (I try never
to do anything that doesn't feel good anymore (unless it's absolutely
necessary).

#* Do | know how to doit? If not, wheredo | goto learn? -

v Does it require such expensive tools that it would cost lessto have
someone do it for me than to buy those tools? Can | borrow thetools |
need?

» If | goof, can something be seriously damaged? Can I?

» How long will it take, and what is my time worth? How much money will
| save by doing it mysdf?

Youll be happy to know that amost every job in this book should pass these
tests. If you find one that doesn't, don't hesitate to turn it over to aprofes-
sional — after you read enough to know that the job is definitely necessary,
what it entails, whether the work has been done properly, and how to get sat-
isfaction if it isn't. With that in mind, let's get on to the very first thing you
need to know in order to work on your vehicle.

Safety. Rules

Thefirgt time tuned my car, | was surethat if | made the smallest mistake,
the car would explode when | started it. This seems to be a common delu-
sion, but it just isn't so. All you'll get is silence (which can bejust as
disconcerting, but not lethal after all). Thisisn't to say that working on cars
is free from danger, though. Before you do any work on avehicle, be sure to
observe the following safety rules:

»* Don't smokewhileyou'reworking on your car — for obviousreasons!

»* Never work on your car unlessthe parking brakeison, the gear shift
isin Park or Neutral, and the engine isshut off. If you have to run the
engine to adjust something, turn it on and df yourself to avoid the risk

Ny
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that afriendly helper may misunderstand and turn the engine on while
your hands are in the way.

v* Be surethat the partsof theengineyou'reworking on are nice and
cool so that you don't get burned. If you're doing ajob that calls for a
warm engine, be very careful.

V Never jack acar up unlessthewheelsare properly blocked. | gointo
more detail about this later in this chapter in the "The Sdfe Way to Use a
Jack” and "How to Change aTire" sections. '

VY Useinsulated tools for eectrical work.

> Beforeusing awrench or ratchet on apart that's " suck,” makesure
that, if it suddenly comesloose, your hand won't hit anything. To
avoid the possibility of being injured because your hand slams into
something, pull on wrenches whenever possible rather than pushing on
them.

v* Take off your rings, long necklaces, or other jewelry. If they get caught
on parts, they — and you — can be damaged.

v* Tie back long hair. If your hair accidentally gets into a moving fan of
belt, you can literally be scalped.

€' If you'reworking with toxic chemicals, such as antifreeze, cleaners,
and thelike, keep them away from your mouth and eyes, wash your
handsthoroughly after using them, and either store them safely away
from petsand children or dispose of them in away that'sgood for the
environment. (For examples, see the next paragraph and the sidebar
"How to dispose of empty gasoline cans safdly,” later in this chapter.)

€' Know that gasoline is extremely danger ousto have around. Not only
isit toxic and flammable, but the vapor in an empty can is explosive
enough to take out acity block. If you must keep a small amount of gaso-
line on hand for alawn mower or chain saw, aways storeit in a ventilated
gasoline can designed specificaly for that purpose. Unless you're going
far into the wilds, never carry acan of gasoline in or on your vehicle.

i>Work in awell-ventilated areato avoid breathing in carbon monoxide
if you haveto run the engine, or breathing in toxic fumesfrom chemi-
calsand gasoline. If possible, work outdoors in your driveway, your
backyard, or aparking lot. If you must work in your garage, be sureto
keep the garage door open and move the vehicle as close to the door as
possible.

V Keep afire extinguisher handy. You can find reasons for this that may
surpriseyou in Chapter 2.

So much for the scary quff. It's dl amatter of common sense, redly. And
remember: Making a car blow up is amost impossible unless you drop a
match into thefue tank. If you do something incorrectly, the worst thing
that will probably happen is that the car won't start until you get it right.
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Hoti to Fill 'Er Up i/oursetf

More and more gas stations are shifting toward self-service. If you've been
reluctant to abandon the luxury of the full-service lane, chances are that it's
going to get more and more difficult to find one. Knowing how to fill ‘er up
yourself not only prevents you from being stranded with an empty tank when
“there's no one availableto fill it for you, but it also saves you money on every
galon, every time.

Always extinguish your cigarette before you start to pump gasoline. If the
flame comes in contact with gasoline fumes, it can cause an explosion.

Here's how to pump your own gas:

1. Look at the price window on the pump.

If apriceis registered there, have the attendant clear the machine so
that the price window reads "$0.00."

2. Movethelever on the pump to ON.
3. Unscrew the cap from your fue tank.

4. Unhook the pump nozzle and hose from the pump and place the
nozzleinto the fud tank opening.

5. Squeeze the trigger on the pump nozzle to allow gasoline to flow out
of the hose and into your fuel tank.

There's usudly alittle latch near the trigger that keeps the trigger open so
that you don't have to stand there holding onto it. Don't worry about
overflows; gas pumps shut df automatically when your tank is amost full.
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Engaging the trigger latch gives you time to take advantage of the other
free services at the gas station. You can wash your car's windows or
check the air pressure in your tires and add air if they need it. (There
are instructions for doing so in Chapter 19.)

When the gasoline stops flowing, the trigger clicks closed and the num-
bers in the pump window stop moving. Remove the nozzle from the fud
tank and hang it back on the pump.

Never "top df* atank by adding fud after the pump has shut dof auto-
matically. If you overfill your tank, the fud may overflow thefill hole or
leak out onto the road through an overflow outlet. Thisis not just a
waste of your money; spilled gasoline ruins asphalt, pollutes the air, and
is afire hazard. This kind of leakage is especially proneto happenif it'sa
hot day and the gasoline in your tank expands.

6. Replace the cap on your fuel tank.

Hotf to Open the Hood '

How can you do even ssimple "under-the-hood" jobs — such as checking the
oil, antifreeze, and transmission fluid; refilling windshield wiper fluid; and
checking accessory belts— if you don't know how to get the hood open?

The good news is that opening the hood of acar is easy and uncomplicated —
if you know how to do it. Although the location of the hood release may differ
from one vehicleto the next, dl releases work in pretty much the sameway:

Vv* In newer models, the hood releaseis often inside the vehicle, some-
where near the steering column or on the floor next to the driver's seat.
(It generally displays the word Hood or a picture of acar with its hood
up.) In older"models, the hood release is behind the grill or behind the
bumper.

** All vehicles have a safety catch that stops the released hood from pop-
ping al theway open. The purpose of the safety catch isto prevent the
hood from accidentally coming open and obscuring your vision while
you're driving.

V Oncethe hood is up, it usually stays up on its own, unlessyou need to
prop it up with a safety rod.

If you haven't the faintest idea of how to get your hood open, head for the
full-service bay the next time you go in for gas and ask the attendant to show
you how to open the hood. You may pay alittle more for fud, but the lesson
will beworth it, and you can get your windows washed and your tire pres-
sure checked for nothing! (If you're really short of cash, just ask for $5 worth
of gasoline; the difference in cost will be negligible.)

tC
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Here's how to open the hood of your car yoursdf:

1. Find your hood release and pop open the hbod.

Either consult your owner's manual, or try to remember the last time a

service station attendant opened the hood of your car. Did he or she ask
you to pull alever insidethevehicle? Or did he or she go directly tothe

front grill?

If the hood release is at the front of the car, look around and through the
grill and fed under the grill and behind the bumper to find a handle,
lever, arm, or button. Then pull, press, or push front to back and sideto
side on the thing you find until it releases the hood. If the hood release
isinsidethe car, press, push, or pull it until you hear the hood pop open.

The hood will open alittle, but it will probably be stopped by the safety
catch: ametal lever that, when pressed one way or the other, releases
the hood so that it can open al the way.

2. With one hand, raisethehood asfar asit will go. With the other hand,
feel along the area between the hood and the grill for the safety catch.
Releaseit and then raisethe hood therest of the way.

3. Securethe hood if necessary.

If the hood stays up al by itsdf, fine. If it doesn't, ook for a safety rod
that's attached either to the underside of the hood or to the bottom
edge of the hood opening. Either lift or lower the rod (depending on

~ whereit's located) and fit the end of it into the slot that's provided to
hold it in place.

On some vehicles, the hood is held up by two gas-pressurized cylinders
known as hood shacks. If the gas has leaked out of these units, be careful
because the hood could come down at any moment. If that's the case,
replace these units or secure the hood with a broom handle or similar
object.” '

‘The Safe Way to Use a Jack

The most obvious reason to jack up acar isto change atire, but other jobs,
such as inspecting brakes, may also require you to get under the vehicle.
(Even if you're reed-thin enough to squeeze yourself between the pavement

~ and the underside of your car, you still need room to move around and manip-
ulate tools.) Chapter 2 has detailed information about the different types of
jacks, aswdl as items such asjack’stands (essential) and creepers (nonessen-
tial, but nice). This section explains how to use ajack safely and efficiently.
The next section shows you how to change atire after thevehicleisinthe air.
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Jacks are used only to get avehicle df the ground. They should never be
used to hold avehiclein place. Even if you're smply changing atire, you need
to make sure that you've blocked the other wheels so that the car doesn't roll
df thejack. You must use jack stands when you work under neath your car; if
you don't, you run the risk of serious injury or even death. People have been
crushed to death when vehicles that were improperly secured fell on them.

Before you attempt to jack up your vehicle, observe the following safety
precautions:

+» Never change atire on a freeway or highway. Not only can you be seri-
oudly injured, but you can also fdl prey to carjackers. Don't exit the car
on the side nearest treffic; use acellular phone to call road service or
the AAA. If you have no cellular phone and a public phone isn't near
enough to make acall and get right back into your car, hang awhite rag
or awhite piece of paper out of the driver's side window and wait for the
highway patrol to rescue you.

= Always park a vehicleon level ground beforeyou jack it up. If you get
aflat tireon ahill and can't coast to the bottom without killing thetire
completely, then park close to the curb, turn the wheels toward the
curb, and block the downside wheels securely to prevent the car from
rolling. Even after taking these precautions, however, I'd be nervous.

»* Never jack up avehiclewithout blocking the wheels. Evenif thecar is
on leve ground, use bricks, wooden wedges, or metal whedl chocksto
block the whedls at the opposite end of the car from the end that is to be
raised. Doing so keeps the vehicle from rolling after it has been jacked up.

Keep the blocks in the trunk of your car so that you won't haveto go
hunting around if you have to change atire when you're away from
home.

If you find yourself faced with the job of changing atire and you have
nothing with which to block the wheels, park near the curb with the
wheels turned in. This may not keep you from getting hurt if the car rolls
df thejack, but at least innocent motorists and pedestrians won't have
to deal with arunaway driverless car!

# Besurethat your gearshift ishi Park (or in Firg if you have a manual
transmission) and that the emergency brake ison before you jack it
up. The only timeyou don't want the emergency brake on iswhen you
have to be ableto rotate arear wheel or remove rear brake drumsto
inspect the brakes. In such acase, make surethat the front wheels are
blocked securely, preferably with chocks designed for the purpose.
(Chocks are available at alow cost at auto supply stores, and they stow
negtly in thetrunk.)

17
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Figure 1-1:
The type of
jack you
have
determines
whether you
crank, turn,
or pump.
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1 8 Part : Getting Started.

Once you've observed the safety precautions just listed, follow these steps:

1. If you're going to remove awheel to changeatire or check your
brakes, remove the hubcap (if thereisone) and loosen the lug nuts
beforeyou jack up thecar.

Oncethe car isjacked up, the whed will turn fredy, which makes getting
ahubcap df harder and makes starting the nuts amost impossible.
Instructions for removing a hubcap and loosening lug nuts are in the
next section, "How to Change aTire."

2. Placethejack under the part of the vehiclethat it should contact
when raised. If you areusing jack stands, placethem near thejack.

Where you place your jack depends on whether you're planning to do a
one-whed job, such astire changing or brake checking, or atwo-whed,
whole-end repair job. To find out the proper place to position thejack
for your particular vehicle, check your owner's manual. If you have no
manual, ask the service department at your dealership to show you the
proper place, or follow these rules:

Never place the jack so that the weight of the vehicle rests on something
that can bend, break, or give. If your manual is incomprehensible or
lacks this kind of information, try to place thejack so that it touches
either the car frame or the big bar that supports the front wheel suspen-
sion. You can also place jacks near the rear-wheel axle. Until you
become more proficient at this, I'd stick to jacking up one wheel at a
time. It may mean more work, but the practice is good for you.

3. lift the vehicle by using the jack. How you accomplish this depends
on thetype of jack you're using (see Figure 1-1):

* If you have ahydraulic jack, place the handle into the appropriate
location and pump up and down. Use nice, even strokes, taking the
jack handle from its lowest to its highest point on each stroke to
cut down on the labor involved.

* If you have atripod jack, turn the crank.

* If you have ascissor jack, insert the rod or wrench over the knob
and then crank.

Scissor jack Tripod jack Hydraulic jack
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4. If you havejack stands, placethem under the car, near the place
wherethejack istouching the vehicle (see Figure 1-2). Raise the
standsuntil they are high enough to just fit under, and lock them in
place. Lower thejack until thecar isresting on thejack stands. Then
removethejack.

Subdtituting boxes, stones, or bricksfor jack standsisvery dangerous. They
candip out or break whileyou'reunder thecar. A jack can do the samething,
0if you'regoing to work under your car (and you will if you planto change
your own ail and do your own lubejobs), be sureto buy apair of jack stands.
The money you save by getting under there yoursdlf will pay for the standsin
no time. You can find information about buying jack standsin Chapter 2.

Figure 1-2:
Jack stands .
hold your RSN
vehicle up
safely.
N

5. Beforeyou begin towork, wigglethe car alittleto makesurethat it's
resting securely on thejack or thejack stands.

Doing so aso tells you whether you have the wheels blocked properly.
It's better if thevehicle falswhile al four wheels arein place. (1t will
bouncejust alittle.)

If you remove awheel and begin to work without making sure that you
jacked up the car and blocked it securely, it can do alot of damageto
itself — and to you— if it fals. (Thisis not meant to frighten you away
from jacking up your car and working on or under it. It's just to empha-
size the fact that afew simple precautions will remove any danger.)

6. When you're finished working, lower the vehicle to the ground.

If you're using atripod or scissor jack, smply turn the crank in the
opposite direction. If you're using a hydraulic jack, usethe rod to turn
the pressure release valve. The jack will do the rest of the work for you.
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Hout to Changea Tire

®

Even if you're amember of the AAA or CAA, there's dways a chance that
you'll find yoursdlf stuck with aflét tire on aremote road with no telephone
in sight. On these occasions, dl traffic generally vanishes, leaving you help-
less unless you know how to change atire yourself. Everyone should have a
general ideaof what's involved:

1. Securethevehiclesothat it won't roll.

2. Jack up the vehicle, following the instructionsin the preceding sec-
tion, " The Safe Way to Use a Jack."

3. Removetheold tire.

4. Put on the new tire.

5. Put away the jacking suff and the old tire.
6. Drive happily into the sunset.

But thejob gets sticky in acouple of places. Unlessyou're properly
equipped, you can find yoursalf out of luck and in for along wait for help to
come along. The following sections explain in detail, and in order, how to
change atire. To make sure that you have the tools you need, read the section
caled "More Thingsto Carry in Your Car™ in Chapter 2, and then stock up.

If you own aluxury car with an air suspension, you need to turn the system
df before jacking up your car. Vehicles with air suspensions have an on/off
switch located in the trunk area.

Remoitingahubcap

If you have an older car that still has hubcaps (instead of the wheel covers on
more recent models), the firdt task in changing atire— after you pull to the
side of the road and finish banging the heel of your hand against the steering
whed in frustration — is to remove the hubcap of the injured tire. The follow-

- ing steps tell you how:

1. Ussascrewdriver or theflat end of alug wrench (see Figure 2-20 in
Chapter 2) to pry off the hubcap.

Just insert the point of the tool where the edge of the cap meets the
wheel, and apply alittle leverage (see Figure 1-3). The cap should pop
df. You may haveto do thisin acouple of places; it's like prying the lid
df acan of paint.
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Figure 1-3:
You can use
a screw-
driver to pry
a hubcap
loose.
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2. Lay the cap on itsback so that you can put the lug nutsinto it to keep
them from rolling away and heading for the nearest sewer.

After you remove the hubcap, the next task is to loosen the lug nuts.

Loosening the tug nuts

Lug nuts are those big nuts that hold thewhedl in place. Mogt garages
retighten them with a power tool, and unless you've done the job yourself by
hand, they're going to be pretty hard to loosen. (Take my advice in Chapter 2
and buy across-shaft lug wrench. Figure 2-20 showswhat onelookslike.)

Before you begin, you have to ascertain whether the lug nuts on the whedl
you're working oi are right-hand threaded or left-hand threaded. Thisisn't a
"left-handed hammer" joke; the threads determine which way you turn the
wrench. The lug nuts on the right side of avehicle are aways right-hand
threaded, but the nuts on the left side may be left-hand threaded. Look at the
lug nuts on your car; in the center of the lugs you should seean R, an L, or no
letter at all: '

V A lugwith an R or with no letter is right-threaded. Turn it counterclock-
wiseto loosenit.
V A lugswith an L isleft-threaded. Turn it clockwise to loosen it.

For the purposes of sanity, Il assume that your car has right-threaded nuts.
If you have a couple of lefties, just turn thewrench in the opposite direction
as you follow these steps to loosen the lug nuts:

1. Find the end of the wrench that fitsthe lug nutson your car, and fit it
onto thefirg nut.

. Chapter 1: Things Every Driver Should Know
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I
Figure 1-4:

A hollow
pipe and a
cross-shaft
wrench can
loosen the
tightest

lug nuts.
|
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Always work on lug nutsin rotation. That way, you won't forget to
tighten any later.

2. Apply all your weight to the bar on the left.
This startsturning the nut counter clockwise, which loosensit.

If the nut has been put on with apower tool and you can't get it started,
apiece of hollow pipe, fitted over that left-hand arm of the cross-shaft
wrench, magicaly adds enough leverage to start the nut easily (see
Figure 1-4). After you replace the nut yoursdlf, this aid is no longer nec-
essary. But remember, the longer the arms on your lug wrench, the more
leverage you have.

Don't remove the lug nuts completely; just get them loose enough so that you
can remove them by hand after raising the car (afest explained in an earlier
section of this chapter, "The Safe Way to Use a Jack™).

Changing the tire
Oncethevehicle is safely jacked up and the lug nuts are df, follow these
instructions to change thetire:

1. Removethe spare from the trunk if you haven't already done so.

Actualy, it's easier to do this before jacking up the car. If you haven't
checked your spare recently, keep your fingers crossed that it has
enough air in it! Rdll the spareto the scene of the action.

2. Graxp theflat tire with both handsand pull it toward you.

Theflat tire sits on the exposed bolts that the lug nuts screwed onto.
Asyou pull theflat df, it should dlide aong the bolts until, suddenly, it
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clears the end of the bolts and you find yoursalf supporting its full
weight. Tires are heavy, and you'll be quite happy to lower it to the
ground (if you haven't already dropped it).

3. Rdll theflat along the ground to thetrunk to get it out of the way.
4. lift the spare onto the lug balts.

Because tires are heavy, you may have alittle trouble lifting the spare
into place— especialy if you're not accustomed to lifting heavy things.
If thisisthe case, abit of ingenuity may help; seethe sidebar "A little
ingenuity goes along way" for details.

5. After you havethe sparetirein place, replacethe lug nutsand tighten
them by hand. '

Give each lug nut ajolt with thewrench to get it firmly into place, but wait
until the car is on the ground before you redly try to tighten the lug nuts.

Remember, right-hand threaded nuts tighten in a clockwise direction;
lefties go the other way.

6. Replacethejack, lift the car off the jack stands (if you used them), and
lower the car to the ground.

7. Oncethe car isresting on the ground, use the lug wrench to tighten
the lugsasmuch asyou can.

Yau don't want to twist them df the bolts or ruin the threads, but you
don't want the whee to fdl dff, either. Use your hollow pipe if you're
worried about tightening them sufficiently, or step on the right-hand arm
of the lug wrench after the nut istight.

8. If your car has hubcaps, place the hubcap against the wheel and
whack it into placewith the heel of your hand.

Cushion your-hand with a soft rag first so that you won't hurt it. And
don't hit the hubcap with awrench or hammer — you'll dent it. Whack it
acouple of times, in acouple of places, to be surethat it's on evenly and
securely. (Even secondhand hubcaps can cost from $20 to more than
$100 apieceto replace.) If it'stoo much of ahassle, or if you don't have
the time to replace the hubcap, you can take it home and install it ater;
it's mostly ornamental, and you can drive for awhile without it. But do
replace it soon because it helps keep dust and dirt out of your brakes
and bearings.

9. Put theflat hi thetrunk wherethe sparewaslocated, and put your
<\ON toolsaway. '

Don't forget to remove the wheel blocks, and don't forget to have that flat
fixed!
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1. Measure the distance from the ground
(A) to the bottom of the tire (B) while
the car is jacked up.

3. Now you can roll your wheel up the ramp and

just push it into place without having to lift
ityourself|

2. Nail some boards togetherto form a
ramp of the same height as AB in Step 1.
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Méake surethat your fla tire is repaired properly. Instead of dismounting the
tire from the wheel rim, inspecting it, fixing it, and remounting it, some ser-
vice stations smply plug the flat from the outside. Severa states now outlaw
this procedure, known as "outside-in" repair. To avoid this, tell the service
facility that you don't want the tire plugged from the outside; you want the
flat corrected the proper way.

nyou getcaughtinthe migge of nowhere with aflat tire and are unable to
change it yoursdlf, you can get rolling again without riding on the flat. If you
carry an aerosol can of nonflammable inflator/sealant, smply screw the
nozzle of the can onto the valve stem of thefla tire, and it fills the tire with
air and some sort of goo that temporarily seals the puncture. Because there's
still some question about how permanent this fix is and its ultimate effects on
your tire, use inflator/sealant only in emergencies, get to aservice station as
soon as possible, and ask the attendant to try to remove the quff before
fixing the tire.

You may not find the prospect of changing your own flat tires especialy dlur-
ing. But isn't it nice to know that if acrisis does occur and you're not near a
phone or don't have the time to wait for the auto club, you can get yourself
rolling again in lessthan 15 minutes?

I* reading these instructions makes you think that you'd rather languish by
the side of the road for hours than undertake changing atire yourself, you
might consider outfitting your vehicle with run-Rat tires. Although thesetires
will set you back a couple of hundred bucks, you'll be able to drive with afla
to the nearest service station without ruining the tire.

To makethejob easier should an emergency arise, you may want to go out
and check the lug nuts on your car now. If they're on hideously tight, loosen

. themwith alug wrench and a pipe and retighten them to a reasonable ten-

sion so that you Won't have to struggle at the side of the road.

Getting Back into a Car When
Itou'i/e Locked \loursetf Out

Here's an "emergency” that may not be dangerous, but certainly can be
exasperating! -

If you tend to be feather-headed and leave the keys in your car fairly often,
you may be tempted to hide an extra key somewhere on the vehicle.
However, | must warn you that unless you're very clever about whereyou
hide it, you may be inviting someone to steal your car or its contents. Those
little magnetic boxes that stick to the metal surface of the body or frame are
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the best betshere, but be sureto place your box in an obscureand hard-to-
reach areawhereit can'tjigglelooseandfall out. | leavethe choice of areaup
to you—if | publish alist of suggestions, the Car Thieves of Americawill
nominate me for their annual Helpful Dummy Award! Be imaginative.
Struggling alittle to reach that extrakey is better than giving the car away
easly. And don't hide your house key with it. You don't want to give every-
thing away, doyou?

Assuming that you've decided not to risk hiding that extra set on your car,
here's how to get in without akey:

** |f you havethe old-style door lockswith little buttonsthat go up and
down, obtain awire coat hanger, straighten it out, and bend the end of it
into alittle hook. Insert it between the rubber molding and the side
window or vent window and then, carefully, with the dexterity of ajewel
thief, hook it around the door button and pull it up.

u* If you or your auto manufacturer hashad theforesight toreplace
these buttonswith the new, smooth kind, your vehicle has less of a
chance of being stolen, but you will have aharder job getting into it
without akey. You may be able to use the hanger to hook one or to push
the gizmo near the door handle, but most of them will straighten out
your hanger before they condescend to budge. Sorry!

o v’ If you'rein aparking facility or near a service station, the attendants
often have a gadget caled a"jimmy" that can be did between the window
and the door and used to operate the locking mechanism. It certainly
doesn't hurt to ask. If they have one, ask them to do the job for you and
be generous with your thanks. They'vejust saved you alot of time and
money.

v* |f you call alocksmith, you'll have to prove that you own the vehicle
before any work can be done, and you'll probably also have to pay
immediately. (Let's hope that you didn't lock your wallet in there along
with your keys.) If your key islost outside your car and your steering
wheel locks, the locksmith may have to dismount the steering wheel and
remove the lock — this can cost you lots of money, plus time and aggra-
vation, before you can drive df again. _

There's good news, however. Each car key is coded by the auto manufac-
turer, and if you have the key code number, alocksmith can makeyou a
new key as long as you have identification and can describe the vehicle
interms of itsvital statistics. Genera Motors car keys have little coded
tags that you knock out of the key and keep; other U.S. cars come with
little metal tags with the number on them; and most foreign carmakers
engrave the number right on the keys.

As avaluable favor to yoursdf, write down the code number where
someone at home can read it to you in an emergency. Also record it —
without identifying what it is— in your pocket address book or in your
wallet beforeyou loseyour keys. If you don't know the code number for
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your keys and you bought the car, new or used, from adedler, the dealer
may still have the number on file. Failing that, a good locksmith may be
ableto andyze akey in fairly new condition and come up with the
proper code for it.

» 1f you happen to lock your salf out of the car while you have the trunk
open, you may be ableto move the rear seat out of the way and gain
access to the rear of the car (or you can hide an extralgnmon key inthe
trunk).

»* |fyou get totally freaked out and decide to break awindow, break the
little vent window, if you have one. It's cheaper to replace, and some-
times the latch breaks before the glass does.

- If you have to break the glass, wrap something around your hand and
use astone or other heavy object. Keep your head away from flying
glass, athough most auto glass should be shatterproof. And don't break
awindow that will interfere with visibility while you're driving home to
face thejeers of your family and friends.

HovO to lake Anything Apart — and
Get |t Back Together Again

I've never been able to follow the instructions to put my kids' toys together,
but | can take awheel assembly apart and get it back together again, slowly
but accurately, by using the following procedure. The bonus is that this pro-

_ cedure works for anything that you need to take apart and put back together
again — brakes, toasters, bicycles, and so on.

1. Get aclean, lint-freeragand lay it down on aflat surface, near
enough to reach without having to get up or walk to it.

Asyou remove each part, you're going to lay it on this rag. Consequently,
the rag shouldn't be in an areawhere oil or dust or anything else can fall
on it and foul the parts. If you're going to use something that blasts air
for cleaning purposes, leave enough of the rag uncluttered to lap it over
the parts resting on it.

2. Before you remove each part, stop and ask your self the following
questions, and if you'reworried about for getting, make notes:

» What is thisthing?

» What does it do?

* How does it do it?

* Why is it made theway it is?

» How tightly is it screwed on (or fastened down)?
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Most amateurs tend to put things back very tightly, in hopes that the
part won't fly off. But some things, like bolts that hold gaskets in place,
shouldn't be tightened too securely, because the gasket would be
squeezed out of shape and whatever it's holding in would get out, or the
bolt threads could be stripped. So try to remember (or make notes
about) how hard each thing was to remove. The note needn't be long —
just something like "Part #6: Hook at end of arm on left hooks on to knob
to right of Part #7." Add apictureif it helps.

3. Asyou remove each part, lay it down on therag in clockwise order,
with each part pointing in the direction it lay when it was in place.

This is the key to the whole system. When you're ready to reassemble
things, the placement and direction of each part tells you when to put it
back and how it went.

4. 1f you're making notes, assign each part anumber indicating the
order in which you removed it — Part #1, Part #2, and so on.

If you work systematically and understand the function of each part, you
won't be left with those "extra" nuts and bolts at the end of thejob. You
can even put numbers on the parts with masking tape if you're afraid
that the rag may be moved accidentally.

5. When you'reready to reassemble everything, begin with the last part
you removed, and then go counter clockwise through the parts.

Never, never do ajob in a hurry.

Allow yoursdlf plenty of time. If things get rough, 