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				Introduction

				Welcome to Bike Repair & Maintenance For Dummies, where the often confusing and complex world of caring for your bike just got a whole lot easier. We’ve written this book to tell you not only what your bike needs to stay in great condition but also how to take care of the repair and maintenance yourself. It doesn’t matter if you’re planning to work on your kid’s single-speed bike or overhaul an expensive road bike, the same repair and maintenance principles found in this book apply.

				Maybe you picked up this book because you’re planning on making biking a larger part of your life. With the price of gasoline these days and the health benefits from exercise, riding your bike makes a lot of sense. Or maybe after biking for a number of years, you’ve decided that your trusty two-wheeled companion could use a little better care. Good idea. You don’t want a wheel or something coming off the next time you round a tight curve. Whatever the case, if you’re interested in attending to the health of your bike and you want a simple and easy-to-understand guide to do it, you’ve found the right book.

				Yes, working on bikes can be challenging — but it doesn’t have to be. A lot of books written on the topic are thick, technical manuals written by hard-core bikers for hard-core bikers. Peel away the jargon and the arcane discussions and you’re left with some basic procedures that anyone with a little hand-eye coordination, the ability to follow simple directions, and a willingness to get a little grease under the nails can do.

				About This Book

				We know that many books on bike repair and maintenance are competing for your attention. But we offer the following compelling reasons why this book stands apart from the rest. If you’re still not convinced, we’re not above bribes and begging — but we’re confident we won’t have to go that far.

				It’s in plain English. This book is not another one of those dense tomes full of technical language that require a degree from a bike-mechanic school to understand. Those are better left for when your only other source of entertainment is watching paint dry. In Bike Repair & Maintenance For Dummies, our goal is simple: If someone with zero bike knowledge can understand the concept, we’ve succeeded.

				 Dennis approaches bike maintenance and repair through the lens of a bike rider, having toured thousands of miles on three continents. Keith is a bike-shop owner who, over the years, has worked with thousands of customers, most of whom are not bike experts. Together we combine our biking knowledge with a penchant for communicating in everyday English to help you care for your bike.

				It’s a reference. You can read this book cover to cover if you want. But we know that you’re busy and that your goal is not to become a bike mechanic — at least not anytime soon. So you can also use this book as a reference guide — and we’ve written it with that goal in mind. You can pick it up whenever you’re having a specific issue with your bike and turn right to the section that explains how to handle it.

				It’s comprehensive. Just because this book is written in easy-to-understand language without a lot of biking jargon doesn’t mean it’s not comprehensive. We cover every part of the bike and all the maintenance and repair procedures that you’ll likely ever need.

				It’s objective. We’re not trying to promote or sell bikes or a line of parts. Our goal is to make you as knowledgeable as possible so that you can repair the parts on your bike and, if needed, know how to replace them.

				Conventions Used in This Book

				Every book has its own conventions, and this one is no different. To make the most of the information we provide, keep your eye out of for these conventions:

				Terms we’re using for the first time are in italics. Plain-English explanations or definitions of these terms are nearby, often in parentheses.

				When we give you steps to follow in a particular order, we number the steps and put the action part of each step in bold.

				Web addresses are in monofont. Note: When this book was printed, some Web addresses may have needed to break across two lines of text. If that happened, rest assured that we haven’t put in any extra characters (such as hyphens) to indicate the break. So, when using one of these Web addresses, just type in exactly what you see in this book, as though the line break doesn’t exist.

				One last thing: We’re writing this book as a team, but when one of us has something to say, we use our first names (see the preceding section for an example of this convention in action).

				What You’re Not to Read

				You’re not on the hook to read the whole book. You can jump around to find the information you need, and leave it at that. You can also safely skip sidebars (text in gray boxes) — sidebars are interesting, but they’re not essential to your understanding of the topic at hand. Finally, you can skip anything marked by a Technical Stuff icon (for more on icons, see “Icons Used in This Book,” later in this Introduction).

				Foolish Assumptions

				So that we could tailor this book to your needs, we made a few assumptions about you:

				You like to bike or are thinking about making biking a part of your life.

				You or a member of your family owns a bike and you’re interested in caring for and maintaining it.

				You’d like to find out how to do some of your own bike maintenance and repair so you won’t have to take your bike to the shop every time you have an issue or call someone for a ride if you break down on the side of the road.

				You have little or no experience in using tools on your bike.

				You may be a seasoned bike rider who wants some additional tips and tricks to keep your bike in top condition.

				How This Book Is Organized

				As soon as you look at the table of contents you’ll notice that the book is divided into five parts. Here’s what you can find in each of them.

				Part I: Getting Started

				Part I is your Bike Repair and Maintenance 101 class. Before you jump into chapters on working on your bike, you may want to take the time to get to know the names of the different bike parts and how they work together — you find all that information in this part. Here we also describe some basics for setting up a bike shop at home. Then just to whet your appetite for repair and maintenance, we discuss how to handle breakdowns on the road and tell you which repairs are better handled by a professional.

				Part II: Basic Bike Repairs

				If bike repair is a new endeavor for you, the repairs in this part will probably be the ones you attempt first. Here we cover the more basic bike repairs that anyone with a little concentration and elbow grease (be prepared to get dirty!) can do. We fill you in on tires and tubes, including probably the most frequent bike repair, the flat tire; wheels and hubs and the mysterious art of wheel truing; freewheels and cassettes (we tell you how you can tell the difference between the two); saddles and seat posts, including how to get the most comfortable fit for your bike; everything you need to know about brakes to keep them in working order and guarantee a sure stop every time; and the chain and why this hard-working part of your bike deserves more respect and attention than it normally receives.

				Part III: Shifting into a Higher Gear: Advanced Bike Repairs

				This is the part of the book where you earn your advanced degree in bike repair. These procedures are a little more advanced and some require specialized tools, but they’re still very doable. Here, we cover the frame and suspension, the pedal, the crankset, the bottom bracket, the steering system, and the shifting system.

				Part IV: Keeping Your Bike on the Road

				If your bike has treated you well, this is the part of the book where you learn how to return the favor. If you want to greatly extend the life of your bike, increase your riding comfort, and improve safety, performing maintenance on your bike is the way to go. In this part, we discuss preventive maintenance, including how to perform a pre-ride inspection, how to care for your bike while you’re riding, and how to store your bike when you’re done for the season. We also tell you the regular maintenance you should perform on your bike, and we recommend setting up a schedule for monthly and annual maintenance.

				Part V: The Part of Tens

				This is the part that all For Dummies book are known for — the cool lists of things in the back of the book. We’ve included a list of ten steps to take before you ride, ten ways to improve the fit of your bike, and ten things you can do to enhance comfort and increase performance when you ride.

				Icons Used in This Book

				Throughout the book, you’ll find icons in the margins that alert you to specific kinds of information. Here’s what each of the icons means:

				[image: Tip.eps] Whenever we have a particularly useful suggestion that’ll save you time or money or just make your repair and maintenance a little easier, we flag it with this icon. (We wanted to flag this whole book with a big Tip icon, but our editor said no.)

				[image: Remember.eps] This book is a reference, which means you don’t have to memorize it — there won’t be a pop quiz Monday morning. But occasionally we do tell you something that’s important enough that you’ll want to commit it to memory. When we do, we mark it with this icon.

				[image: Warning(bomb).eps] When you see this icon, listen up. Bikes are precisely engineered machines, and sometimes you need to perform a certain procedure in a particular way or with a specific tool — or risk danger to you or your bike. Heed these warnings where they appear to keep yourself — and your bike — out of trouble.

				[image: TechnicalStuff.eps] We love bikes, and sometimes we can’t help but share some information that’s especially technical but that you don’t really need to know. When we do, we mark it with this icon. If you’re the kind of person who likes knowing all the details, read these paragraphs. But if you’re more of a just-the-facts kind of a person, you can skip these paragraphs — no harm, no foul.

				Where to Go from Here

				This book is a reference, which means you can dive in wherever you want. If you’re brand-new to bikes and you don’t know your derailleur from your down tube, turn to Chapter 2. If you’re itching to set up your own workshop in your house or garage, head to Chapter 3. If your bike is riding fine and you want to keep it that way, go to Chapter 16 and do a bike inspection so some part of your bike doesn’t fall off on your next ride. Use the table of contents and index to find the information you need.

				Finally, send us an e-mail with some feedback or a photo showing us your greasy bike hands as proof that you’re caring for your bike. You can e-mail Dennis at mail@dennisbailey.com and Keith at keith@a1cycling.com.

			

		

	
		
			
				Part I

				Getting Started
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				In this part . . .

				Within the pages of this book, you find just about everything you need to help you care for your bike. But if you’re completely new to bike repair and you don’t know your derailleur from your drivetrain, this is the place to start. In this part, we identify each part of the bike for you and tell you how they work together. We show you how to set up space in your home to work on your bike, let you know which repairs are better left to the experts, and give you some basic steps to take if you break down on your next bike ride.

			

		

	
		
			
				Chapter 1

				Channeling Your Inner Grease Monkey

				In This Chapter

				Entering the world of bike repair and maintenance

				Caring for your bike before, during, and after you ride

				Making emergency, basic, and advanced repairs

				Performing monthly and annual maintenance

				Just as you’d bring along a map if you were heading off for a trip on your bike into an unfamiliar area, you should have a roadmap for your venture into the world of bike repair and maintenance. The journey you’re about to take or have already started can be fulfilling and bring lifelong rewards as long as you have a guide to help you get where you’re going. We’ve written this book to be your guide — to take the mystery out of bike repair and maintenance.

				In this chapter, we open up the roadmap and examine all the different routes that are possible when it comes to caring for your bike.

				Starting down the Road of Bike Repair and Maintenance

				When it comes to bike repair and maintenance, the starting point is knowing the various parts of a bike, their function, and how they work together (see Chapter 2). When you know the various parts of the bike, you know

				How bearings reduce friction when you ride

				How to tighten threads an appropriate amount

				Why cables for brakes are different than shifters

				What combination of gears is best for your bike

				How springs drive derailleurs

				How to make sure a quick release wheel doesn’t become dangerous

				When you’ve figured out all the parts of your bike and how they work together, you’re ready to get started on your journey. But wait! First you need a shop where you can work (see Chapter 3). Working on a bike doesn’t require a lot of space, but it helps to have a location where you can operate comfortably. You’ll want enough space for tools, a drop cloth to protect the floor, good ventilation, and lighting.

				[image: Tip.eps] If you’re serious about bike repair and maintenance think about two major additions to your shop:

				A workbench with a flat surface where you can work

				A bike stand that will hold your bike off the ground

				Good news! You don’t have to run out to the store to start your tool set. Many of the tools you need are probably in your house. If you have a variety of wrenches, Allen wrenches (hex keys), screwdrivers, pliers, and a hammer, you’ll be able to perform a number of basic procedures on your bike. As you move into more advanced procedures, you’ll need some specialized tools.

				[image: Tip.eps] You may want to wait to buy a specialized tool until you have to actually perform the procedure it’s used for. For example, you may need a crank extractor to remove a crank arm. Instead of running out to the store and buying a crank extractor right now, wait until you do your annual maintenance on your bike and actually need that tool.

				When you do decide to purchase tools — such as a chain tool, chain whip, freewheel tool, or spoke wrench — you need to decide whether to buy them on the cheap or invest in a more expensive brand that will likely last longer than your bike. In Chapter 3, we give you some options.

				Finally, to keep the moving parts of your bike in good working order, purchase an all-purpose lubricating oil. Focus on lubricating your chain and the pivot points in places like the brakes and derailleurs. Having a cleaner around when you’re working on your bike is just as important. Look for an environmentally friendly product, such as a citrus degreaser.

				Before, During, and After Your Ride

				Bike repair and maintenance involves more than caring for your bike while you have it stowed away at home. It’s an ongoing process that’ll involve action before, during, and after your ride.

				Before you ride

				The before-you-ride part of the trilogy deals mostly with the preventive maintenance steps you should take, which not only help your bike but increase the safety of each ride.

				One of the best things you can do to improve your safety is to do a pre-ride inspection and maintenance check:

				Using a gauge, check that your tire pressure is equal to the recommended level on the tire’s sidewall. (See Chapter 6 for more information on tires.)

				Inspect the brake to make sure the pads are not worn and they tightly grip the wheel when you squeeze the brake levers. (See Chapter 8 for more on brakes.)

				Look and listen for looseness in the handlebars, headset, wheels, and other part. (See Chapter 16 for more information on inspecting your bike.)

				Whether you have a brand-new bike or a 20-year-old clunker, things go wrong when you ride. Your best bet is to be prepared and bring a toolkit along with you to help you if you get into a jam. Here are some steps you should take to prepare your toolkit (see Chapter 4 for more information):

				Have a small tire pump mounted to your frame.

				Include everything you need to repair a flat, including a patch, glue, tire levers, and spare inner tube (in case you blow a tube).

				Include some hand tools, such as Allen wrenches, screwdrivers, a spoke wrench, and pliers. These will allow you to make adjustments as you ride.

				Pack away a rag to wipe the grease off your hands when you’re finished.

				If you’re planning an extended trip, you’ll want to add some tools to your kit. These include a spare foldable tire, a chain tool, chain links and rivets, extra spokes, spare cables, lube, and the all-purpose MacGyver tool, duct tape. (See Chapter 4 for more information.)

				While you’re preparing for a possible roadside emergency, don’t forget the following:

				Cellphone

				Identification

				Money

				Energy bars

				Rain jacket

				Sunglasses

				While you ride

				Although you may not think about riding as a time for bike maintenance, there are things you can do while you ride to care for and maintain your bike. If you get into the habit of doing these things, you’ll extend the life of your bike and stay safer:

				Keep your tires properly inflated while you ride to improve rolling resistance and absorb shock.

				Pay attention to the road in front of you.

				Walk your bike over curbs and other objects.

				Raise yourself out of your seat and use your arms and legs like a horse jockey to absorb an impending blow.

				Shift into lower gears before you reach the steeper sections of inclines to put less strain on the chain and derailleurs.

				Look out for any creaks or loose parts on the bike before they’re in need of repair.

				For more information on safe riding practices, turn to Chapter 16.

				After you ride

				The trilogy of maintenance activities is completed with the after-you-ride phase. Dirt acts as a major abrasive against your bike and, as it works its way into the internal parts, it starts wearing out bearings and other components. After you ride is a great time to combat this enemy by washing your bike. Wet it down — but make sure you don’t spray water directly at the hubs or bottom bracket. Use a brush and soap to scrub down your bike. Use degreaser to break up any difficult-to-remove grease.

				Remember to always lubricate your bike after drying it — particularly the chain, derailleurs, brakes, and cogs. When you’re finished, wipe off any excess grease so that it doesn’t attract additional dirt.

				For more information on washing and lubricating your bike, turn to Chapter 16.

				Making Repairs

				If you’re lucky, you’ll never have to repair your bike anywhere but in the comfort of your own shop at home. But nobody’s that lucky. The fact is, if you ride long enough, sooner or later you’re going to break down on the side of the road and have to make a repair, like one of the following:

				Fixing a flat tire: A flat tire is the most basic of emergency repairs (see Chapter 6).

				[image: Tip.eps] Practice patching a tire before you have to — that way, if you get a flat on the road, you’ll be able to fix it without stressing out.

				Dealing with your wheels: If you hit something with your wheel, the rim may bend or a spoke may break. You can repair both issues on the side of the road, depending on the severity of the damage (see Chapter 7).

				Coping with the chain: Your chain may act up on you while you ride. In some cases, a chain may jump off the smallest chainring and become jammed between the chain stay and the chainring. Worse, the chain may even break. To fix the chain, you’ll need to have a chain tool and an extra link or two available, or else you’ll be walking home (see Chapter 10).

				Dealing with the derailleur: The fact that derailleurs stick off the side of your bike make them vulnerable to being hit or knocked as you ride, which may bend or damage them. Depending on the situation, you may need to adjust the derailleur, reposition it, or remove it (see Chapter 14).

				[image: Warning(bomb).eps] Some repairs you won’t be able to make when you’re on the road — mainly because specialized tools are needed. These include a loose crank, loose pedals, problems with the bottom bracket, or a bent frame. If any of these happens while you’re on the road, your best bet is to call it a day, because riding could cause greater damage to your bike or lead to an accident.

				Emergency repairs are the ones no one wants to deal with. Much more preferable are all the repairs you can do in your shop at home. Some of these repairs are simpler to perform than others. If you’re new to bike maintenance and repair, try these basic repairs before attempting the more advanced ones:

				Repair flat tires. Flat tires are the main source of problems with tires and tubes, and you’ll have to learn how to remove a tire, find the puncture in the tube, patch the leak, and reinstall it. After you’ve done it a few times, it’s pretty easy. (See Chapter 6.)

				Overhaul hubs. Central to maintaining your wheels in good working order is caring for the hubs. Overhauling them at least once a year will keep your wheels spinning smoothly. (See Chapter 7.)

				Change brake pads. Few things are more important than being able to stop on your bike when you need to. Learn how to adjust your brakes and changes the pads, and you’ll be in good shape. (See Chapter 8.)

				Adjust saddles and seat-post position: This is where you can make adjustments that your butt will thank you for. Choosing the right saddle and then adjusting it to the right fit will make riding a more enjoyable and comfortable experience. (See Chapter 9.)

				Replace chain. The hard-working chain is one of the most exposed parts of your bike and, as a result, it needs a lot of care. After it has given you a few thousand miles, you’ll need to replace it. (See Chapter 10.)

				Replace cassettes and freewheels. Over time, the teeth on the cogs of cassettes and freewheels will wear out causing your chain to skip gears. With a couple of tools and a little bit of effort, you can replace them yourself. (See Chapter 11.)

				In reality, advanced repairs are not that advanced — they’re just a little more complicated than basic repairs. In some cases, you’ll need a specialized tool or two and you’ll have to be careful to follow the directions step by step. With a little concentration and determination, you too can be a hard-core grease monkey who knows how to handle just about any repair on your bike, including the following:

				Maintain the suspension. Although you’ll be limited to the kind of frame repairs you can perform, you can handle the maintenance and repair of suspension. In some cases, you’ll need to make an oil change or adjust the air pressure depending on what type of suspension you have. (See Chapter 12.)

				Overhaul the pedals, crankarms, and bottom bracket. The pedal, crankarms, and bottom bracket are part of the drivetrain of your bike and work to transfer force to the rear wheel. They absorb a lot of force and should be overhauled every year. You’ll need one or more specialized tools for this job. (See Chapter 13.)

				Adjust the shifting system. Most modern-day shifters are highly calibrated mechanisms that only require minor adjustments and maintenance. Most of your work supporting the shifting system will come from keeping the rear and front derailleurs in good working order. (See Chapter 14.)

				Overhaul the steering system. Handlebars, stem, and headset give you the smooth steering you expect of your bike. The bearings inside the headset take a pounding from the road so do this component a favor and adjust it frequently and overhaul it annually. (See Chapter 15.)

				Even the most gung-ho grease monkeys should take some of the most difficult procedures to the pros at their local bike shop. Your local bike shop will have the expensive tools and, more important, the experience to handle these procedures properly. The following repairs should all be handled by a pro:

				Repairing frames: Frame repair is beyond the scope of what most people can accomplish at home. Some bike shops even recommend that you go to a frame specialist for many jobs or replace the frame altogether.

				Fitting a headset: Adjusting or overhauling a headset is an easy job that you can perform at home or on the road. But when you’re installing a new headset, it’s time to head to your local bike shop to leverage their experience and specialized tools.

				Truing a wheel: Truing is complicated stuff. You need specialized tools (such as a truing stand, a spoke tension meter, and a dishing tool) and a lot of practice.

				Working on suspension: There are many different types of front and rear suspension and all repair work on them should be done either by the manufacturer, your local bicycle store, or a specialty bicycle suspension repair facility.

				Performing Maintenance

				In bike repair and maintenance you have two options:

				You can focus on the maintenance so that your bike will need fewer repairs.

				You can ignore maintenance and end up having to do more repair work.

				We prefer the former. If you do, too, here are the maintenance activities you should be performing on a monthly and annual basis.

				Monthly maintenance

				[image: Tip.eps] Put your monthly maintenance on the calendar for the months you ride and it will soon become a habit and normal part of your life.

				Here are the steps you’ll take during your monthly maintenance:

				Check for structural damage. Visually inspect your frame for signs of stress and structural damage, paying particular attention to areas where the frame is welded and hard-to-see sections such as the underside of frame tubes.

				Inspect the wheels and tires. Are they spinning straight? Are the tires worn, cut, or torn and are the spokes tight?

				Clean your bike. Dirt is your number-one enemy so if you don’t have the time to clean your bike after every ride, make sure you do it monthly, especially if you’ve been riding on a regular basis.

				Lubricate your bike. You take your car for an oil change every 3,000 miles — make sure your bike gets a lube job every month that you ride to extend the life of its movable parts.

				Check for tightness. Even if they’re tightened properly, fasteners such as nuts and bolts have a way of working themselves loose over time. You don’t want something to fall off while you ride, which could be dangerous or cause you to lose a part, so check to make sure everything is tight as a part of your monthly maintenance.

				Check the brakes. When a squirrel runs out in front of you is not the time to discover that your brake pads are worn out. Check the brake pads for wear, confirm that the cable clamp has the cable securely in place, and give your brake levers a firm squeeze to confirm that the brakes evenly and firmly grab the rim.

				Examine the chain, cogs, and chainrings. Don’t let your chain wear out because it’ll shorten the life of your chainrings and cogs. Measure the chain to confirm that 12 links measure 12 inches and, if not, replace the chain or soon you’ll be replacing the much more expensive cogs and chainrings.

				Protect your saddle. If you have a leather saddle, you’ll need to pay attention here. Leather saddles are great, but they require a little extra work, including a regular leather treatment to clean the leather and replenish the leather’s natural oils.

				Focus on your suspension. If you have suspension on your bike, inspect all suspension pivot and linkage bolts for correct tightness. If you have suspension forks, check your owner’s manual for instructions on how to care for them.

				[image: Tip.eps] For more information on monthly maintenance, including instructions on how to do all these things, turn to Chapter 17.

				Annual maintenance

				Do you yearn to ride your bike in the middle of those cold winter months? Do the next best thing and become reacquainted with your bike by giving it an annual overhaul:

				Deep-clean the chain. Soak the chain in a environmentally safe degreaser to get a deep clean in between the links, rollers, and pins.

				True the wheels. All those bumps over the course of the year are going to affect the tension of your spokes and, as a result, your wheel alignment. Take the time to bring it back into true.

				Replace cables and the housing. Inspects your cables and the housing in which they run. If you notice any kinks, rusting, fraying, or a buildup of dirt and grime, it’s probably time to install new ones.

				Overhaul the hubs. Overhauling the hubs annually is especially important if you have traditional hubs with loose bearings. If you have sealed bearings, you probably can go a few years.

				Overhaul the headset. Yearly maintenance is a good time to inspect, clean, adjust, and overhaul the headset.

				Overhaul the pedals. Pedals are another component that utilizes bearings. As with the hubs, if you want them to continue spinning smoothly, give them an overhaul.

				Overhaul the bottom bracket. The bottom bracket is the center of your drivetrain. All the revolutions of the bottom bracket add up over the course of a year, so do your bike a favor and overhaul or replace the bottom bracket.

				Clean the rear derailleur. The focus here is on removing the derailleur so that you can clean the dirt where it builds up most, on the two jockey wheels.

				Replace the brake pads. Keep an extra set at home. They’re cheap and easy to install, and when you install a fresh pair, they give you peace of mind.

				Replace the handlebar grips or tape. Need to add a little pizzazz to your bike after a long year of riding? Inject some color and life as well as some comfort for your hands by replacing the handlebar tape or grips.

				Wax the frame. If you take apart your bike for the annual overhaul, take advantage of easy access to a clean frame and give your bike a good waxing.

				Check your accessories. Don’t make the mistake of discovering that you’re missing an important accessory — like a patch kit, tool, or extra batteries for your light — when you have an emergency. Take a quick look at your accessories and confirm that everything is there.

				[image: Tip.eps] For more information on annual maintenance, turn to Chapter 17.

			

		

	
		
			
				Chapter 2

				Bike Physiology: Understanding How Your Bike Works

				In This Chapter

				Identifying the different parts of a bike

				Understanding the role bearings play in reducing friction

				Uncovering the importance of threads and how to protect them

				Discovering how cables control the bike

				Exploring how gears work and the supporting role of the derailleurs

				Finding out about quick-release hubs

				Identifying other bike parts

				In this chapter, we lay the foundation for all the bike repair and maintenance procedures that follow in this book. If you understand this chapter, not only will you be able to impress your buddies and the local bike-shop staff with your newly gleaned knowledge, but you’ll have greater insight into the inner workings of a bike, which is invaluable when you sit down, tool in hand, and begin to work on it.

				If you really want to become self-sufficient in bike repair and maintenance, it’s not enough to know how to perform certain procedures. You need to have an understanding of the inner workings of a bike. Think of it this way: Cardiologists haven’t just studied the heart — they’ve learned how the entire body works. After all, the body is a complex set of interacting systems. To operate on the heart, a doctor has to understand interactions between the heart and the circulatory, nervous, and other systems.

				Now, we’re not saying that a bike is remotely comparable to a body in terms of complexity, but it does contain its own systems. If you understand how gears work, how bearings reduce friction, and how cables transfer power to breaks and derailleurs, you won’t just be a certifiable bike geek — you’ll have greater insight into how to maintain and repair your bike properly. If you have to change a cable, you’ll have more confidence performing the job if you understand how that cable interacts with the shifters, brake levers, derailleurs and brakes than if you see it in isolation. Awareness of how your bike functions may also serve you well when you’re broken down on the side of the road and trying to diagnose a problem or improvise a solution.

				Although the bike is a mystery to many people, much of its technology and mechanics were engineered in the last century. Unlike your iPod, which will probably be outdated in six months, your trusty bike can last years and years and still perform as well as newer models. If you take care of your bike, you should be able to have many, many years together. But as with any relationship, it takes hard work and effort. Take the time to learn a little bit about how your bike works, and you’ll be rewarded with many years of enjoyable time together.

				Gross Anatomy: Identifying the Parts of a Bike

				Figure 2-1 identifies the different parts of a road bike, and Figure 2-2 illustrates many of the same parts — and a few differences — on a mountain bike.

				[image: Remember.eps] Not all bikes are the same, and some parts vary from bike to bike —road bikes are different from racing bikes, which are different from touring bikes and mountain bikes. A road bike has thin tires, light weight, and is built for smooth, pavement riding. Somewhat similar in appearance to a road bike is a racing bike; racing bikes are designed with expensive, lightweight materials and with a premium on aerodynamics (for example, with handlebars that are positioned lower than they are on a road bike). A mountain bike is easy to spot with its thick knobby tires, suspension, and heavy disk brakes to support riding on trails and rough terrain. A touring bike looks very similar to a road bike but usually has a wider wheelbase, a greater range of gears, and racks to carry pannier bags.

				These two diagrams give you the basics on two of the most popular types of bikes, road and mountain bikes; for information specific to your specific bike, check out the manual that came with it.

				
					Figure 2-1: Parts of a road bike.

				

				[image: 415801-fg0201.eps]

				
					Figure 2-2: Parts of a mountain bike.

				

				[image: 415801-fg0202.eps]

				Getting Your Bearings

				Of the three major forces which work against you as a cyclist — air resistance, gravity, and friction — it’s friction that our tireless little friends the ball bearings are designed to overcome.

				Bearings are one part of the bike that has changed little over the last century. In fact, the first use of bearings goes back thousands of years. Ever since the wheel was invented, humans have looked to bearings to help with the problem of friction from a moving part rubbing against a nonmoving part.

				Bearings, like those shown in Figure 2-3, are hardened steel balls designed to reduce friction among the moving parts of a bike. When your wheel rotates smoothly around its axle, it’s the bearings that enable this to happen with minimum resistance and friction. Bearings are found in many parts of a bike including the wheel hubs, pedals, bottom bracket, and headset.

				[image: TechnicalStuff.eps] On some more expensive bikes, bearings are made of ceramic, which has a number of properties that improve the reduction of friction.

				
					Figure 2-3: Bearings from the bottom bracket.

				

				[image: 415801-fg0203.eps]

				Bearings are an amazing feat of engineering, designed with a precision to millionths of an inch. When examining them, you should see a smooth, rounded, and shiny surface. If the bearings are dull or chipped with tiny divots, they need to be replaced.

				Although it would appear that the round shape of bearings is all that’s required to reduce friction, the fact is that bearings still require significant lubrication for reliable performance. In many cases, bearings inside the parts of your bike are packed in water-resistant grease specially designed for bearings.

				[image: Tip.eps] If you perform a procedure that requires bearings to be installed, make sure the parts are clean before you pack the bearings in grease. Grease can become contaminated with grit and break down over time.

				You may wonder how these little metal balls are kept in place. They’re secured with something called a race. A tried-and-true race design, still popular after more than a century, is the cone-and-cup. In this design, a ring of bearings sits in a cup and is secured in place by a cone, which is screwed onto an axle or spindle.

				[image: Warning(bomb).eps] The cone is typically adjusted to be tight enough so that there is no side-to-side looseness and the part (that is, the hub) rotates smoothly. Over-tightening could cause unnecessary force to be applied against the ball bearings, leading to wear and tear — not to mention the fact that it could make it much harder to pedal.

				Bearings will either be in a “cage” or retainer ring, or be set as independent “loose” bearings. (Also, retainers are typical for all bearings on a bike, and perform inferiorly to loose bearings. The only benefit they have is convenience in building the bike).

				[image: Tip.eps] One of the modern advances in bikes is the use of sealed bearing cartridges, which eliminate the need for adjustment or lubrication (less work for you!) and prevent grit and other contaminants from entering. Buy a bike with cartridges and you’ll save yourself the hassle of playing with tubes of grease and chasing bearings across your bike-shop floor.

				Your inner gear geek may be disappointed if you use cartridges, because bearings are cool, shiny little balls that are fun to work with. Dennis feels like he hasn’t really worked on a bike until he’s juggled a few bearings in his hands and packed them in some fresh grease. But even so, cartridges do require less work.

				Don’t Screw This Up: The Threading System

				If you’re like most people, you probably think you know the basics of how threads work, but we promise you’ll be surprised by how much science there is to the basic concept behind a nut and bolt.

				Why is this important? Of all the activities you’ll perform while working on a bike, tightening and loosening threads on a bike is at the top of the list. Improperly handle something as seemingly innocuous as a nut or a bolt, and you could irreversibly damage the threads of an expensive component on your bike.

				Threaded fasteners are the unsung heroes of the biking world. Although they’re essential to keeping your bike together as it rolls on down the road, they’re so inconspicuous that people rarely notice them. About the only time they come to your attention is when something on your bike starts making a rattling sound, usually due to a fastener being loose.

				Fasteners are heterosexual partners. They consist of a male part (such as a bolt) and hollowed female part (such as a nut), as shown in Figure 2-4. Male and female parts, designed to work together, are cut with complementary matching grooves that allow them to be threaded together.

				Different fasteners are designed to handle different amounts of force. The bolt used to hold the water-bottle cage in place would not provide enough force to secure a crank.

				
					Figure 2-4: Male and female threads on a nut and bolt.

				

				[image: 415801-fg0204.eps]

				Tightening enough, but not too much

				[image: Tip.eps] The one thing you need to know about fasteners — and never forget — is this:

				Never over-tighten a fastener.

				When Dennis learned this concept, it was like a revelation. He had always assumed that the rule was: The tighter, the better. If someone had shared this all-important rule with him earlier, he could’ve saved himself from ruining a number of fasteners.

				[image: Warning(bomb).eps] Fasteners stretch and flex when tightened, which gives the joint force to stay in place. Over-tightening the fastener can cause it to stretch to such a degree that the joint becomes damaged.

				You don’t have to freak out the next time you have to tighten a nut or bolt. The general principle is to tighten it a bit, and then check it: If there’s still some play in the part, tighten it a little more.

				[image: Tip.eps] If we’ve made you paranoid about over-tightening, you can always purchase a torque wrench. Bike mechanics use these in order to apply exactly the right amount of force when tightening a fastener.

				If you’ve made like the Incredible Hulk and ended up damaging a thread, the folks at your local bike shop may be able to recut it using a tool called a tap. Of course, this assumes that the damage to the thread was minor and that there’s still enough undamaged thread remaining. If not, the thread may be irreversibly damaged.

				[image: Tip.eps] Clean and lubricate all threads before tightening them. For smaller fasteners, a liquid lubricant will do the job. For thicker fasteners (such as the thread of a bottom bracket), a heavier lubricant such as grease is recommended.

				When fasteners come loose

				Sometimes a fastener will come loose. In many cases, this is the result of not being tightened properly. (Normally, vibration is not enough to overcome the force of a properly secured fastener.)

				To prevent threads from loosening, bike manufacturers sometimes use devices such as locknuts or special washers to help hold the thread in place. Washers are used to help distribute the pressure around the bolt’s nut or head. They also reduce friction as the nut and/or bolt is tightened.

				[image: Tip.eps] To increase the chances that a fastener will stay in place once it’s tightened, use a thread-locking compound. When this compound is applied to a thread, it hardens and expands, helping to keep the joint secure.

				Shopping for threaded fasteners

				When you’re shopping for threaded parts, keep in mind that threads are classified in a number of ways. One is according to the diameter from one side of the thread to the other. Threads are also measured based on how many threads are contained within a fixed length. Usually you will see measurements such as 1/2 inch x 20 tpi. The first number refers to the thread diameter, and the second number refers to the number of threads per inch. The important thing is not that you memorize what the two numbers mean but that you know that, if you have to buy a bolt, you’ll need to take a measurement like this when you go shopping. If you have a bolt in hand and need to buy another one, take it to your local bike shop. Just by eyeing the threads, the bike-shop staff will be able to help you.

				[image: TechnicalStuff.eps] For bolts, you commonly see an M before the measurement to represent millimeters. For example, the M5 bolt of a water-bottle cage is a 5mm bolt.

				[image: Remember.eps] It’s not as important to know what the numbers describing a thread mean as it is to make sure the measurements of the old and new fastener match.

				Considering How Cables Control a Bike

				Despite the important role of bike cables, they rarely get the respect they deserve. They usually play second fiddle to their sexier companions, the shifters, brake levers, derailleurs, and brakes. The truth is, improperly installed or worn-out cables can prevent even the best derailleurs and brakes from functioning properly. When a squirrel jumps out in front of you while you’re hurtling down a hill on your bike, you’re not only counting on your brakes to grip the wheels and slow you down, but you’re depending on your cables to transfer the force from your clenching grip to the brakes.

				Although cables have long been used to transfer force when pulled, bike cables are unique in that they have to transfer force around the curves and corners of a bike. The design of the cable with an inner wire supported by a stiff outer housing made of steel and covered plastic makes this possible.

				Most bike cable housings have a liner made of plastic, nylon, or Teflon. This liner sits between the wire and the housing to help reduce friction. In older cables, wires didn’t have such a liner; because they came into contact with the housing, they required grease for lubrication.

				In order to save weight and reduce the amount of friction, many bikes are designed to use cables with the inner wire exposed. The cable housing runs along a portion of the frame until it comes to a stop. The cable housing is fed into the narrow opening in the stop, which allows only the inner wire to pass through. To ensure a snug fit in the stop, a small metal cap, called a ferrule, usually covers the end of the housing. From here, the wire continues on until it comes to another stop, facing in the opposite direction, where the cable housing begins again.

				Not just any cable housing can be used with a bike. For index gears, you use a different style, higher-quality, non-compressing cable housing. It’s made with separate wires running parallel inside the housing and is held together by plastic.

				[image: Warning(bomb).eps] Higher-quality cable housing for shifting shouldn’t be used for brakes, because it may not be able to handle the higher force applied during severe braking.

				[image: TechnicalStuff.eps] Less flexible non-compressing “gear” housing, though more expensive, is a different style and not necessarily higher quality. The only real benefit is that the index adjustment holds better than conventional housing. The failure rate of this housing is significant, and many people use brake housing for derailleurs anyway, although that usually means an additional adjustment to get the indexing correct.

				The main consideration in the design of how cables work on a bike is eliminating friction so that force can be consistently transferred to the brakes or derailleurs. Cables that are too long create unnecessary friction and lead to a soft or spongy response. Cables that are too short may create kinks in the housing or limit your ability to fully turn from one side to the other.

				[image: Tip.eps] Setting cable housing to the right length is important. If you’re replacing cable housing, measure them against your original housing. Keep them a little longer than you think you need — you can always trim off some extra length. If you cut your own cable housing, use cable or diagonal cutters.

				After cutting the cable housing, examine the ends to see if any burrs were created. If so, you can recut the cable housing or file them down. After cutting the cable housing, you may have to open up the end of the housing with a tool, such as an awl.

				If ferrules came with the cable package, attach them to the end of the cable housing. They protect and support the cable housing and help keep it in alignment with the stops.

				[image: Tip.eps] You can buy cables in kits with inner wires, housing, and metal ferrules all included.

				When running cables around a frame, you should try to avoid bends when possible. If you can’t avoid bends, make them as gradual as possible (as shown in Figure 2-5). If you’re replacing cables, use the cable path that was designed for the bike — an engineer took time to think this through.

				For maintaining your cables, lubrication is useful to prevent rust. Use silicon, mineral oil, or a synthetic lubrication, and coat the cable before inserting it into the housing. Lubrication is also necessary for the parts that come in contact with the cables including adjusting barrels and anchor bolts, both of which have threads that need to be protected.

				[image: Warning(bomb).eps] Don’t use grease to lubricate your cables — it creates too much friction and the dirt and dust from the road or trail will stick to the grease, causing even more problems.

				
					Figure 2-5: A gradual bend in a cable is best.

				

				[image: 415801-fg0205.eps]

				Gearing Up

				If your biking experience goes back as far as ours does, to when you climbed onto a tricycle for the first time and pedaled off to conquer the world, you may remember what it was like to ride with one gear. Cruising down the sidewalk at your parent’s side was pretty easy — at least until it started sloping uphill. You had to apply more and more force to keep your bike moving, until finally your little legs gave out and your parents had to turn around to head home.

				Why was riding a tricycle uphill an impossible task? When a bicycle has no gears, each time you rotate the pedals, the rear wheel also rotates one turn. You rotation of your pedals will move your wheel one rotation (the full circumference of that wheel.) The force required to move that one rotation is much greater if you’re pedaling uphill. The idea behind gears is that the distance the wheel travels for each rotation of the pedals can be lengthened or shortened, allowing you to apply a consistent amount of force, regardless of whether you’re on an incline or decline.

				Gears rely on the combination of the size of the front chainrings and the sprockets on the rear wheel of a bike. By switching between different sizes of chainrings and sprockets, gears allow you to use the same amount of force when pedaling, regardless of the terrain. Most bikes have two or three chainrings with 22 to 52 teeth between the largest and smallest chainring. On the rear cluster of sprockets, they have 11 to 32 teeth. Based on where the chain sits on the chainrings and sprockets, the rotation of the pedals will cause the rear wheel to have a different number of rotations.

				For example, if the chain sits on a chainring with 44 teeth and a sprocket with 11 teeth, the gear ratio is 4 (44 ÷ 11), which means that, for every rotation of the chainring, the rear wheel will rotate 4 times. A higher ratio is ideal for going downhill or pedaling with the wind at your back. If the chain is on a chainring with 22 teeth and a sprocket with 32 teeth, the ratio is 0.69 (22 ÷ 32). A low ratio such as this is needed for climbing up a steep hill. (Is your head spinning as fast as your gears yet?)

				The total number of gears on a bike is calculated by multiplying the number of chainrings by the number of sprockets. If your bike has 3 chainrings and 9 sprockets, you’re riding a 27-speed bike. On a bike with more gears, you’ll have a wider range of lower gears for going uphill and higher gears for going downhill. This also makes the changes in gear ratios much smaller, allowing you to more easily find a comfortable gear in which to pedal. Dennis’s touring bike has 27 gears and gives him great flexibility whether he’s huffing and puffing going up the side of a mountain or screaming down the other side at 50 mph.

				[image: Tip.eps] When you’re buying a bike, keep in mind the following gear tips:

				Choose a bike that has high enough gears to support faster speeds without your legs spinning at an uncontrollably fast number of revolutions.

				Choose a bike that has low enough gears to enable you to climb hills.

				[image: Warning(bomb).eps] Whenever possible, avoid gears that cause the chain to cross from the front to the back at an angle. For example, avoid locating the chain on the smallest chainring in the front and smallest cog in the back. This causes the chain to stretch and wear out and is bad for the sprockets.

				Making Sure You Don’t Get Derailed

				Anyone who has ridden a bike up a windy mountain pass or into a stiff headwind appreciates the ease of shifting into the appropriate gear with a click or twist of a shifter. The mechanism that makes shifting a nearly effortless activity is the derailleur.

				To look at a derailleur, you’d think that it’s the most high-tech part of a bike. In reality, derailleurs are simple devices designed to move the chain between the different gears. Both the front and rear derailleurs are designed with a cage through which the chain runs. When you change gears with your shifter, the derailleurs force the chain to one side or the other until the chain falls or is lifted onto the chainring or sprocket next to it.

				The front derailleur consists of a cage that, in a side-to-side motion, moves the upper part of the chain — the part that transmits power to the rear wheel. Because the upper part of the chain is under the force of your pedaling, it wants to stay in place. It’s more difficult to shift when you’re applying a lot of power and moving slowly.

				Its more advanced partner, the rear derailleur, both pushes the chain from side to side and pulls it tight. The rear derailleur is designed to serve two main roles: moving the chain between the sprockets and keeping the chain under tension.

				The mechanism controlling the rear derailleur is a hardened spring hidden inside. This spring is constantly pushing the derailleur away from the bike and toward the smallest sprocket. The cable attached to the bike’s shifter opposes the force of the spring. When the shifter pulls the cable, the cable overcomes the spring and moves the chain toward the bike and onto the next sprocket. When the shifter releases the cable, the derailleur again moves away from the bike. Tension of a second spring provides the resistance, which takes up any chain slack.

				Rear derailleurs have a common design (see Figure 2-6). They have a cage that holds two pulleys in the familiar S-shape. The top pulley is the jockey pulley (also known as the upper jockey wheel); it guides the chain into what’s called the cage. The bottom pulley is the tension pulley (or lower jockey wheel); it’s designed to keep tension on the chain and take up slack.

				Derailleurs are designed to maintain the appropriate amount of space between the jockey pulley and the rear sprockets as the derailleur moves back and forth. The derailleur also move its arm back and forth with each shift to keep its cage centered under the sprocket on which the chain sits. Usually, one or more screws are utilized to control the amount of lateral movement and spring tension.

				The rear derailleur cage that connects the jockey pulley and the tension pulley has a length that varies depending on the amount of chain slack needed to be taken up. Models with longer cages are designed to support larger, lower-geared cogs and longer chains; they’re typically found on bikes with three chainrings. Rear derailleurs also have a maximum tooth capacity, which specifies the largest cog onto which it can shift a chain. Short cage derailleurs are found on racing bikes; they offer quicker shifting and higher ground clearance, the latter of which is important when cornering in tight curves.

				
					Figure 2-6: A rear derailleur.

				

				[image: 415801-fg0206.eps]

				The Quickest Release in the West

				On a cold day in the middle of a race in the Italian Alps in 1927, engineer and racer Tullio Campagnolo’s hands were so cold that he had trouble removing the wing nuts that held his wheel in place. This experience is supposedly what led him to invent the quick-release lever, something that has made lives easier for scores of bikers ever since.

				Anyone who has ever had to remove a wheel on a bike without the benefit of a quick release knows just how much of a convenience Campagnolo’s contribution has been. Whether you’re taking off a wheel to quickly change a flat or to throw your bike into the car, the quick-release mechanism is virtually indispensable to biking.

				The basic design of the modern quick release (shown in Figure 2-7) still resembles the original. It’s made of a long rod with a lever-based cam mechanism on one end and a serrated edged nut on the other. When the nut begins to tighten and the lever is lifted, the cam clamps down on the wheel hub.

				[image: Tip.eps] Make sure to clamp the lever as snugly as you can. Do not rotate the lever like a wing nut — that’s what the quick release replaced, and you won’t be able to get it tight enough to secure the wheel.

				
					Figure 2-7: A quick release on a wheel makes a biker’s life much, much easier.

				

				[image: 415801-fg0207.eps]

				Working with quick releases takes a little practice, especially when you’re learning how to tighten the nut just enough so that there’s the right amount of play in the lever to enable it to tighten in the closed upright position.

				[image: Warning(bomb).eps] Properly tightening quick-release hubs is important, because if they aren’t tight, they could come loose and the wheel could fall off. Today, most bicycles have front forks that utilize a secondary wheel-retention device to keep the wheel from disengaging if the quick release is incorrectly adjusted. Secondary retention devices fall into two basic categories:

				The clip-on type is a part that the manufacturer adds to the front wheel hub or front fork.

				The integral type is molded, cast, or machined into the outer faces of the front fork dropouts.

				Ask the people at your local bike shop to explain the secondary retention device on your bike.

				[image: Remember.eps] Secondary retention devices are not a substitute for correct quick-release adjustment.

				Other Bike Parts to Keep in Mind

				Earlier in this chapter, we cover important bike parts and how they work together as different systems to support the bike’s proper functioning. Here we want to take a moment to mention some other very critical bike parts or “systems” that are discussed in great detail in other chapters of this book:

				Drivetrain: Considered the transmission of a bike, the drivetrain is the system for transferring power from the rider’s legs to the rear wheel. It includes the pedals, cranks, bottom bracket, chain, chainrings, and cogs. (See Chapter 13.)

				Steering system: Consisting of the front fork, the handlebars, the stem, and the headset, the steering system enables you to balance and turn a bike. When you turn the handlebars, bearings within the headset allow the system to pivot within the frame’s head tube. (See Chapter 15.)

				Suspension: Although a bike will absorb a certain amount of shock as you ride, a bike with a suspension system improves riding comfort and handling in difficult terrains. There are a variety of suspension types including those built into the forks, the stem, the rear part of the frame, and the seat post. (See Chapter 12.)

				Brakes: Brakes (see Chapter 8) fall into one of three categories:

				 • Rim brakes have brake pads that rub against the wheel rim when the brakes levers are squeezed. A cable connects the brake lever to the brakes.

				 • Disk brakes operate on the hub. Heavier than rim brakes, they offer better performance in wet conditions. Some disk brakes use a hydraulic system, whereas others depend on cables.

				 • Hub brakes are similar to disk brakes except the brake pads are pushed outward against the inside of a cylindrical drum inside the hub. Included in this family are the good old coaster brakes.

				Wheels: Usually consisting of an aluminum or steel rim, connected to a hub by spokes, the wheel is connected to the frame by either a quick-release mechanism or nuts threaded onto the axle. Some modern rims and wheels are made with carbon fiber and other high-tech materials. (See Chapter 7.)

				Frame: The frame is what holds everything together. In one way or another, all parts are connected to the frame. A frame consists of a top tube, down tube, seat tube, head tube, seat stays, and chain stays. The geometry of a frame is important, because it greatly impacts the handling of a bike. Most issues with frames require professional care; in many cases, buying a new frame is easier than replacing a damaged one. (See Chapter 12.)

			

		

	
		
			
				Chapter 3

				Setting Up Shop: Repairing Your Bike at Home

				In This Chapter

				Finding out about basic and specialized bike tools

				Getting clear on lubricants, degreasers, and cleaners

				Setting up a workshop for your bike at home

				Finding a bike stand that suits your needs

				Working on your bike can be fun. In fact, you don’t know what fun is until you’re covered in more dirt and grime than your local auto mechanic and your significant other puts on gloves and changes clothes just to kiss you. Actually in most cases, the average bike-repair and -maintenance job won’t leave you looking like a grease monkey — and even if it does, there’s nothing quite like the satisfaction gained from fixing your own bike.

				Even if the part-time role of bike mechanic isn’t your dream job, there are many benefits to doing your own work:

				You’ll be amazed at how much you’ll learn about how your bike works — things you never would have known just from riding it.

				You’ll discover tricks for maintaining your bike so that repairs are kept to a minimum.

				You’ll become so in tune with your bike that you’ll figure out ways to tweak it to give yourself a better ride.

				When you break down, you’ll be able to diagnose the problem quicker than Lance Armstrong can put on a yellow jersey.

				Even if your goals for maintaining and repairing your bike are slightly less ambitious, you’ll always have one of the best excuses for getting out of household chores — you’re busy working on the family’s bikes.

				In this chapter, we fill you in on the tools you need to get started — and tell you about a few more tools useful for some advanced procedures. If you’re looking to take it to the next level, we explain how to set up your own bike workshop, which will be the envy of your neighbors — at least those who know that the Tour de France isn’t a trip through Bordeaux to sample the year’s Beaujolais.


				To buy or not to buy

				Buying bike tools is kind of like stocking your kitchen with cooking supplies. There are certain tools you’ll need no matter what. If you’re cooking, one of the tools you need is a spatula. But when you’re buying a spatula, you have lots of options. You can buy a cheap, plastic model, knowing that you’ll save some money — even though it may not be the most comfortable to hold and probably won’t last very long. Or you can invest a little in your purchase and buy a spatula that’s ergonomically designed for your hand and made of material guaranteed to last and covered by a long-term warranty.

				The same is true for bike tools. A full spectrum of options is available, ranging from cheap, all-purpose tools (which you can adapt for use on a bike) or custom-made, high-quality products designed specifically for working on bikes.

				Obviously, cost is a major consideration when buying tools. A number of companies — including Park Tool (www.parktool.com) and Pedro’s (www.pedros.com) — make high-quality bike tools. They offer products made of durable materials that are comfortable to use and designed to work with high-end bicycle components. There’s something to be said for investing in quality tools that will last — not the least of which is impressing your buddies.

				If you’re on a budget, however, you can buy many brand-name tools on the cheap from bike-tool manufacturers such as Spin Doctor, Performance, and the extremely inexpensive Chinese-made Lifu tools, which cost from $30 to $200. If you need basic tools like screwdrivers, wrenches, or pliers, you can find them in the hardware section of stores like Wal-Mart.

				Keep in mind that working on a bike doesn’t mean going to the toolbox, grabbing whatever looks handy, and giving it a try. Although some of the tools that you may have in your house today will serve you in certain jobs (such as a screwdriver, adjustable wrench, and pliers), a number of bike parts require specialized tools. To find and purchase these tools, you can visit the manufacturers’ Web sites and see where the products are sold, or visit your local bike shop.

				Some tools are designed for particular jobs that you may perform rarely or never at all. For example, if you plan on doing a yearly overhaul of the bottom bracket, you’ll need specialized tools that can’t be used for any other purpose. Most of the year, they’ll be sitting around in your workspace gathering dust.

				If you join a local bike club, you’ll find lots of opportunities to borrow the tools you need, saving you from having to buy tools that you won’t get much regular use out of.

				Start by acquiring a basic set of tools. At a later date, if your goals become more ambitious, you can always add tools as needed.



				Tools of the Trade

				If you were tired of eating out every night and decided to learn how to cook, you’d want to make sure your kitchen was stocked with all the necessary cooking supplies. The same applies to bike repair and maintenance. If you’re interested in taking care of your bike, you need some basic tools in order to be successful. If you’re really serious about becoming a gourmet chef of the biking world, and want to handle advanced repairs and maintenance, you’ll need to buy some additional tools. First, we start with the basics.

				Assembling your bike-tool starter kit

				If you’re looking for a basic set of tools to allow you to start caring for your bike, everything in this section is what I recommend. (See Figure 3-1 for an illustration.) You probably already have some of these tools in your house; other tools you’ll be able to buy with very little cost and from a variety of sources.

				[image: Tip.eps] Buying tools in sets will save you money as compared to buying them individually. Buying a tool sets will also give you more options when it comes to working on different parts of your bike.

				Wrenches

				When working on a bike, you’ll find yourself grabbing wrenches a lot. You have many options when it comes to wrenches, including open-ended, box, and combination (see Figure 3-1).

				Many people keep an adjustable crescent wrench (refer to Figure 3-1) around the house because of its flexibility; you can use one on a bike, although you’re better off using non-adjustable wrenches when possible, because they tend to fit more snugly to a nut or bolt. If an adjustable wrench slips while tightening or loosening, it could cause damage to a nut or bolt — not to mention your knuckles.

				When shopping for wrenches look for sizes 7mm to 17mm and every size in between to give you enough coverage for nuts and bolts on a bike.

				[image: Tip.eps] Wrenches should fit securely over the bolt or nut before turning. If you aren’t sure which wrench to choose, select the wrench that fits the most tightly.

				
					Figure 3-1: Wrenches come in many varieties.

				

				[image: 415801-fg0301.eps]

				Screwdrivers

				What would a toolbox be without a trusty screwdriver or two? Both flathead and Phillips screwdrivers are necessary for working on a bike. You should have a range of sizes for the various screw heads found on a bike.

				[image: Tip.eps] In general, the largest screwdriver that can fit a screw head is preferable.

				Allen wrenches

				Allen wrenches (also called hex keys) are the L-shaped tools used to tighten recessed bolts (see Figure 3-2). You use sizes 4, 5, and 6 the most.

				[image: Tip.eps] Instead of buying a set of Allen wrenches, consider purchasing a mini folding tool — an indispensable and handy little tool that contains Allen wrenches and sometimes screwdrivers, wrenches, and other tools. It’s perfect for taking with you when you bike.

				For Allen wrenches, sizes between 4 and 10 mm are usually sufficient.

				[image: Tip.eps] An Allen wrench should be fully inserted into the socket before turning.

				
					Figure 3-2: Recessed bolts have to be tightened with an Allen wrench.

				

				[image: 415801-fg0302.eps]

				Hammer

				Sometimes you need a hammer to tap part of a bike, such as when loosening a seat post or removing the pin that holds a crank. A small hammer or plastic mallet will ensure that you can control the blows while avoiding doing damage to your bike.

				Pliers

				Pliers come in handy for pulling cables, although they shouldn’t be used for cutting cables. If you plan to cut your own cables, use a cable cutter designed for this activity.

				[image: Warning(bomb).eps] Never use pliers to loosen or tighten nuts and/or bolts — they’ll damage the edges.

				Tire tools

				If you ride your bike often enough, eventually you’ll need to work on your tires — whether that means keeping them properly inflated or repairing them when you get a flat. Here are all the tire tools you need:

				Pump (see Figure 3-3): If you haven’t already purchased one, you’ll want to buy a bike pump that matches your valves — either Presta or Schrader (see Chapter 6 for more on these types of valves). Some of the better-quality pumps will handle both types of valves.

				[image: Tip.eps] If you have two or more bikes — with both types of valves — you can find a pump that is reversible, allowing you to switch back and forth between types of valves.

				 Smaller pumps designed to fit on a bicycle frame are convenient for taking with you on trips — although, they require more pumping to fill a tire, because they’re designed only for emergency repairs on the road and not for routine maintenance inflations. Having a larger pump at home or even an air compressor will make pumping tires a breeze.

				Pressure gauge (see Figure 3-4): To take the guesswork out of filling your tires with air, you can use a pressure gauge. This will help you inflate tires to the proper pressure as indicated on the sidewalls.

				[image: Tip.eps] Many higher-quality pumps have a built in gauge. With the gauge on the pump, you won’t have to search for it at the bottom of your toolbox every time. Plus, you don’t have to go back and forth, between pumping and checking pressure.

				Patch kit: Sooner or later, you’ll have to patch a leak and unless you want to buy a new tube each time, you’ll want to keep a patch kit available at all times. A patch kid includes

				 • Patches

				 • An abrasive to rough up the surface of the tube to improve adhesiveness

				 • Glue

				
					Figure 3-3: A tire pump is essential to maintaining proper pressure in your tires.

				

				[image: 415801-fg0303.eps]

				
					Figure 3-4: A pressure gauge eliminates all the guesswork.

				

				[image: 415801-fg0304.eps]

				Tire levers (see Figure 3-5): Tire levers are usually made of stiff plastic and are used to pry a tire off a wheel rim. You’ll probably need three levers, although on some mountain bikes the tires are loose enough that one or two may suffice.

				
					Figure 3-5: Tire levers.

				

				[image: 415801-fg0305.eps]

				Lubricants, cleaners, and degreasers

				Lubricants, cleaners, and degreasers aren’t technically “tools,” but they’re essential to properly repairing and maintaining your bike. With so many moving parts causing friction, a bike requires proper lubrication — including specially designed oils and greases — to reduce this friction and help prevent rust and corrosion.

				The same qualities that give oil and grease their lubricating properties and enable them to stick to external parts are also what attracts dirt and grime. This means that, unlike with your car’s internal parts, you can’t wait 3,000 miles for an oil change. Regular care for your bike requires using cleaners to remove surface dirt and degreasers to cut through heaver grime that’s too strong for normal cleaners.

				We cover lubricants, degreasers, and cleaners in the following sections.

				Lubricants

				If you’re an average rider, an all-purpose lubricating oil designed for bikes will be all that you need. You can use oil to lubricate pivot points such as brakes and derailleurs, as well as to keep the chain lubed.

				Some riders use a lubrication specially designed for a chain. Manufacturers offer a number of quality lubes that are designed with different conditions in mind. A dry wax-based lube is best for dry, summer-like conditions. For the rainy season, a wet lube is the choice for many riders — although a wet lube is messy and attracts dirt and grime, it holds up well to water.

				[image: Tip.eps] For a great description of use of chain lubes, see Urban Bikers’ Tricks & Tips, by Dave Glowacz (Wordspace Press).

				[image: Tip.eps] Liquid lubricants can be applied from an aerosol can or a plastic squeeze bottle. We prefer to drip a lubricant out of a bottle because we can control the flow. Spray cans are much more difficult to control and can over-lubricate parts.

				When you need to loosen a seized part — such as a seat post that won’t budge — use a light, penetrating oil like WD-40.

				[image: Warning(bomb).eps] WD-40 should not be used as a chain lubricant. Although WD-40 works wonders in getting tight parts moving again, it’s a solvent that will strip away existing lubrication. Although it may appear to be lubricating while it’s wet, as soon as it evaporates, your chain lubrication will be gone. Also keep WD-40 away from shifters, because it may damage the inner parts.

				In addition to oil, grease is needed to support the internal moving parts of your bike, particularly those that depend on bearings to reduce friction. Bearings in the hubs, bottom brackets, headsets, and pedals are packed in grease. When these are overhauled, the grease needs to be replaced. Grease also protects the threads found on the same parts and lubricates and prevents rust from forming on the gear and brake inner wires

				[image: Tip.eps] Grease is often sold in a tube. Be sure to keep the lid on at all times to prevent contamination.

				[image: Warning(bomb).eps] Buy only grease designed for bikes. Grease for automobile bearings will be too heavy and thick and will gum up your bike.

				Cleaners and degreasers

				The simplest way to clean a bike is to rinse it off with water after a ride. This will dislodge any loose dirt, sand, or grit lodged in the bike’s parts.

				[image: Tip.eps] When washing your bike, use a light mist spray to avoid directing water into bearing areas, such as hubs or the bottom bracket, where it can break down bearing grease.

				A mild soap (such as dish soap) will remove dirt and grime, although it won’t be strong enough to clean grease-laden parts such as the chain rings, cogs, and chains, as well as the insides of hubs, bottom brackets, and the headset.

				[image: Warning(bomb).eps] Although solvents such as gasoline, kerosene, and paint thinner will cut grease and oil, we don’t recommended that you use them because they’re highly flammable, they emit toxic fumes, and they’re very harsh on your bike.

				Commercially available degreasers are designed to not harm bike components — or you. Many of them are biodegradable and environmentally friendly. Citrus-based degreasers are among our favorites — they’re made from oil extracted from orange peels. A number of green cleaners are also available — not only will they clean your bike, but they don’t give off the toxic fumes associated with typical solvents.

				Specialized tools for advanced bike jobs

				In a chef’s personal kitchen, some cooking tools (like knives or bowls) are multipurpose and can be used for a variety of recipes; other tools (like pastry bags or pasta machines) are very specialized. Unless those more specialized tools are in the kitchen of someone who makes pastries or pasta from scratch, they’re likely going to remain stored away most of the time.

				The same is true of many specialized bike tools: They’re designed for specific procedures (such as extracting a crank or removing cogs), activities that you’ll either perform infrequently or leave to your local bike shop.

				[image: Tip.eps] Companies like Park Tool sell hundreds of different types of these tools, many of which are designed to work with specific makes and models of bike components. When shopping for a particular tool, make sure you identify the one that’s designed to work with your bike component. If you aren’t sure, your local bike shop will be able to advise you.

				Here’s a list of specialized tools you may have a need for if you want to take your repairs up a notch:

				Chain tool (see Figure 3-6): If you plan on replacing or repairing a chain, you’ll need this tool. It’s used to break or connect a chain by pushing a pin through the chain links. Some chains, such as SRAM Master Link, do not require a chain tool to be removed and reinstalled. A chain tool is still needed for installing a new chain in order to cut it to the proper length.

				
					Figure 3-6: A chain tool.

				

				[image: 415801-fg0306.eps]

				Crank puller (see Figure 3-7): Many bikes require this special tool, which threads into the crank to pull it off the bottom bracket. In these situations, you’ll also require a socket set or a dedicated crank bolt tool (usually 14mm or 15mm).

				
					Figure 3-7: A crank puller.

				

				[image: 415801-fg0307.eps]

				Cone wrench (see Figure 3-8): You use a cone wrench if you’re going to overhaul or make an adjustment to the bearings of your wheel hub. There are a number of standard sizes (usually 13mm for the front and 15mm for the rear), so be sure to check your wheel specifications. It’s good to have two of each size.

				
					Figure 3-8: A cone wrench.

				

				[image: 415801-fg0308.eps]

				Chain whip (see Figure 3-9): A chain whip is used to hold the cogs in place while removing a cassette. Two of these can be used together to remove individual cogs from a freewheel.

				
					Figure 3-9: A chain whip.

				

				[image: 415801-fg0309.eps]

				Freewheel tool (see Figure 3-10): A freewheel tool is required for removing the cassette from the rear hub. As always is the case with any specialized tool, be sure to buy one that fits your bike’s particular make of freewheel or cassette.

				
					Figure 3-10: A freewheel tool.

				

				[image: 415801-fg0310.eps]

				Bottom bracket tools (see Figure 3-11): Depending on the type of bottom bracket on your bike, you’ll need one or more tools. Review your owner’s manual or check with your local bike store to identify the manufacturer and model — this’ll determine what tools you need.

				
					Figure 3-11: The bottom bracket tools you need vary depending on the bike you have.

				

				[image: 415801-fg0311.eps]

				Headset tool (see Figure 3-12): To work on the headset, you need two large, flat, open-ended wrenches. These come in different sizes, so be sure to check the owner’s manual and buy ones the fit your headset.

				
					Figure 3-12: A headset tool.

				

				[image: 415801-fg0312.eps]

				Spoke wrench (see Figure 3-13): Also called a spoke key or nipple spanner, this wrench is used to tighten, remove, or install a spoke. Although spokes may all appear the same to an untrained eye, they require the right-size spoke wrench to prevent damage to the nipples.

				
					Figure 3-13: A spoke wrench.

				

				[image: 415801-fg0313.eps]

				Setting Up Shop

				Working on a bike doesn’t require a lot of space, but it is convenient to have a location set aside in your house where you can comfortably organize your tools, handle individual bike parts, and have enough space to move around without bumping into anything. If you’re planning on doing your own bike repair and maintenance, you may want to start thinking about where to do it.

				Considering how much space you need

				Although it’d be nice to have an individual room in which to set up your own bike shop, most people don’t have that much extra space. Fortunately, you don’t need a large space. You just need an area that’s long enough and wide enough to hold your bike and possibly a workbench, with enough space in between that you can operate comfortably. Part of a basement or garage can be a solution, or even the corner of a room.

				Factoring in ventilation

				Look for a space with proper ventilation. Vapors from cleaners and degreasers can be irritating to some, so unless you want to be seeing colors and taking a ride on a magic carpet instead of a bike, you need access to plenty of fresh air.

				Not all products are pleasing to the nose. Go to the back of the bike shop and you’ll know what we mean. If you do this work in a small unventilated area, you’re asking for problems.

				[image: Warning(bomb).eps] The products that you’ll accumulate as a part of your bike shop should be used with caution. Be sure to

				Read and follow all warning labels both for tools and chemicals.

				Wear rubber gloves to protect your skin from chemicals.

				Wear safety glasses when cutting, grinding, or drilling.

				Use tools that are designed for your bike’s components. Forcing a tool that doesn’t quite fit a part could cause it to slip or break, which can cause injury.

				When in doubt, consult with your owner’s manual or your local bike shop.

				Looking into the light(ing)

				Also pay attention to lighting. Extra lighting can be helpful so you don’t strain your eyes while working on small, intricate parts. A droplight hung from the ceiling will give you the ability to move the light as needed, to reach those poorly lit parts of your bike.

				Wrangling a workbench

				You’ll need a flat surface for many repair and maintenance procedures. You may need to lay out parts, cut a cable, or steady a hand when setting bearings. This is where a workbench comes in handy. In fact, what would a shop be without a workbench? You wouldn’t have a kitchen with a counter, would you?

				[image: Tip.eps] Look for a bench with enough flat space to lay out your tools and parts, and one that’s solid enough that if you need to strike something with a hammer or attach a vise, there’ll be enough support.

				Because clutter can build up quickly, maintain some space under the workbench to stow away trash, rags, cleaning cloths, and spare parts. This will go a long way toward keeping your space organized and impressing your housemates enough that they’ll actually visit or bring you a drink once in a while.

				Focusing on storage

				To organize your tools, you’ll want either a toolbox (to put your tools in) or a pegboard (to hang your tools on). Most hardware stores supply long and short hooks that work with pegboards.

				[image: Tip.eps] If you’re working with a pegboard, trace the outline of each tool onto the board with a marker, and you’ll always remember what goes where. This technique will also keep you from misplacing a tool and blaming it on the kids.

				Banking on a bike stand

				If you’re serious about doing your own bike repair and maintenance, and you’ve invested in the right tools for the job, you may want to think about buying a bike stand (see Figure 3-14).

				Working on a bike when it’s suspended off the ground is much easier. You can raise, lower, and rotate the bike to get exactly the position you want. Plus, you’re not hunched down over your bike — your back will thank you for that when you’re finished.

				
					Figure 3-14: A bike stand makes the job of bike repair much easier.

				

				[image: 415801-fg0314.eps]

				A number of different types of bike stands are on the market. Prices range from under $100 to several hundred dollars. The best stands have adjustable heights and allow you to rotate the bike 360 degrees. Some are freestanding, while others attach to a wall or worktable (which can be useful in tight spaces). Some models are foldable for easy storage when you’re finished — useful if you’re short on space. In general, the more-expensive models have designs that provide greater stability, which is useful when applying leverage to your bike.

				[image: Tip.eps] If you don’t have the money for a stand, you can get creative and suspend your bike with hooks connected to the ceiling. Although many jobs are much easier if your bike is immobilized by a stand, you can do most jobs with a suspended bike.

				[image: Warning(bomb).eps] When clamping your bike to the bike stand, consult the owner’s manual for your bike. Most bikes can be clamped at the seat post or frame, but some bike manufacturers recommend that you avoid clamping or over-clamping the frame. This is especially true for carbon-fiber bikes, which should never be clamped in traditional stands.

				[image: Warning(bomb).eps] Some bikes can be turned upside-down and supported by the handlebars and saddle. If you do this, be careful to move the shifters out of the way so that they aren’t damaged. The clamps that hold the shifters in place can be loosened with an Allen wrench and tightened when you return them to their original position.

				[image: Tip.eps] Working on bikes can get pretty messy. You’re dealing with bottles of oil, tubes of grease, dirt, grime, and cleaning solutions. After some procedures, you’ll feel like someone should spray you off with a hose before you leave the shop. To protect your floor and to facilitate cleaning up afterward, always place a mat, dropcloth, or extra piece of carpet or flooring under your bike. You’ll be thankful you did.


				Repair and maintenance tips

				If you’ve just embarked on a journey of bike repair and maintenance, you’re on course for an adventure of learning, self-sufficiency, pride, and satisfaction. We want your journey to be full of enjoyment, not one that makes you want to pull your hair out with frustration. Follow these tips, and you can avoid lots of unnecessary problems:

				Take safety precautions when you work. Wear safety glasses to protect your eyes and rubber gloves to cover your skin. (Gloves will also keep your hands clean. Trying to get dirt and grease off your hands and out from under your fingernails can be a chore.) If you’re using chemicals in an enclosed space, limit your exposure by wearing a mask and limiting your exposure time. Better yet, don’t use chemicals in an enclosed space, period. Make sure that you always work in an area with proper ventilation.

				When you take something apart, note the order in which you dissembled it. This tip will save you all kinds of time when you try to reassemble it. You can scratch notes on a piece of paper or line up the parts in sequence on a flat surface.

				Before reassembling a component, thoroughly clean its parts. Also clean the part of the bike you removed it from.

				After you finish lubricating a part, wipe off any excess lubrication. This will help keep dirt and grime to a minimum.

				Be careful when tightening parts. Too much force and you could strip the threads. If you aren’t sure, under-tighten the part, check it, and if it’s loose, tighten it a little more.

				Never force a part that doesn’t want to cooperate. This advice is especially true for threads. Always check to see that the threads match, use grease on the threads, wait for the grease to penetrate the threads, and tighten slowly when you begin — to make sure you don’t cause any damage.

				When following the instructions in this book, keep in mind that many procedures may vary depending on the component, the bike, and the manufacturer. We give you guidelines for basic bike maintenance and repair, but you may need to tailor them to your individual bike. When in doubt, follow your bike owner’s manual.

				Don’t feel as though you have to do everything yourself. If you aren’t sure about how something works, you’re better off taking the time to look for the answer in the owner’s manual or asking staff in your local bike shop. Otherwise, you could end up damaging your bike or hurting yourself. Remember: Even the best the bike mechanics ask for help sometimes.



			

		

	


End of sample
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To-Do List.

1.Change dires on bicycle.
2Fix chain
3 Reconnect handiebars.
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