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I.1 Believe it or not, you will be able to put all of this back together!
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INTRODUCTION


Peace of mind isn’t at all superficial, really. It’s the whole thing. That which produces it is good maintenance; that which disturbs it is poor maintenance. What we call workability of the machine is just an objectification of this peace of mind. The ultimate test’s always your own serenity. If you don’t have this when you start and maintain it while you’re working, you’re likely to build your personal problems right into the machine itself.

—ROBERT M. PIRSIG, ZEN AND THE ART OF MOTORCYCLE MAINTENANCE



This book is intended for people who have an interest in maintaining their own mountain bikes. I have written it for mountain bike owners who do not think they’re capable of working on their own bikes, as well as for those who do and who want the how-to details at their fingertips.

In Zen and the Art of Motorcycle Maintenance, the late Robert Pirsig explores the dichotomy between the purely classical and purely romantic views of the world, a dichotomy that also applies to mountain biking. Riding a mountain bike is generally a romantic experience of emotion, inspiration, and intuition, even when solving the complex physics of how to negotiate a technical section of trail without putting your foot down. Mountain bike mechanics, however, is a purely classical structure of underlying form dominated by reason and physical laws. The two practices—mountain bike riding and mountain bike maintenance—fit eloquently together. Each is designed to function in a particular way, and to have one without the other would be missing out on half the fun.

The romantic can appreciate how success at bike mechanics requires that the procedures be done with love, without which the care you imagined putting into your mountain bike would be lost. And even the pure romantic can follow the simple step-by-step procedures and “exploded” diagrams in this book (of which Fig. I.1 is an extreme example and is the only one not intended to be simple and clear!) and discover a passion for spreading new grease on old parts.

Zinn & the Art of Mountain Bike Maintenance is organized in such a way that you can pick maintenance tasks appropriate for your level of confidence and interest. The repairs in these pages require no special skills to perform; anyone can do them. It takes only a willingness to learn.

Mountain bikes are admirably resilient machines. You can keep one running a long time just by changing the tires and occasionally lubricating the chain. Chapter 2 is about the most minimal maintenance your bike requires. Even if that is the only part of this book you end up using, you’ll have gotten your money’s worth by avoiding some unpleasant experiences out on the trail.

This book is intended for home enthusiasts, not professional mechanics. For that reason, I have not included the long and precise lists of parts specifications that a shop mechanic might need. Nonetheless, when combined with a specification manual, this book can be a useful, easy-to-follow reference for bike shop mechanics, too.



WHY DO IT YOURSELF?

There are a number of reasons why you would want to maintain your own mountain bike. Obviously, if done right, it is a lot cheaper to do yourself than to pay someone else to do it. This is certainly an important factor for those riders who live to ride and have no visible means of support. Self-maintenance is a necessity for that crew.

As your income goes up and the time available to maintain your bike goes down, this becomes less and less true. If you’re a well-paid professional with limited free time, it probably does not make as much economic sense to maintain your own bike. Yet you may find that you enjoy working on your bike for reasons other than just saving money. Unless you have a mechanic whom you trust and to whom you take your bike regularly, you are not likely to find anyone else who cares as much about your bicycle’s smooth operation and cleanliness as you do. You may also need your bike fixed faster than a local shop can do during its busy season. And you need to be able to fix mechanical breakdowns that occur on the trail.

It is a given: Breakdowns will happen, even if you have the world’s best mechanic working on your bike. For this reason, it takes away from my enjoyment of a ride if I have something on my bike that I do not understand well enough to know whether it is likely to last the ride or how to fix it if it does not.

There is an aspect of bicycle mechanics that can be extremely enjoyable in and of itself, almost independent of riding the bike. Bicycles are the epitome of elegant simplicity. Bicycle parts, particularly high-end components, are meant to work well and last a long time. The best ones are designed and engineered by people who care deeply about them and how they work. With the proper attention, these parts can shine both in appearance and in performance for years to come. There is real satisfaction in dismantling a filthy part that is not functioning well, cleaning it up, lubricating it with fresh grease, and reassembling it so that it works like new again. Knowing that I made those parts work so smoothly—and that I can do it again when they get dirty or worn—is rewarding. I am eager to ride hard to see how they hold up rather than being reluctant to ride for fear of breaking something.

Also, if you share my stubborn unwillingness to throw something out and buy a replacement simply because it has quit working—be it a leaky Waterpik; a torn tent; a duffle bag with a broken zipper; or an old car, dishwasher, clock, or chainsaw that is no longer running well—then this book is for you. It is satisfying to keep an old piece of equipment running long past its prime, and it’s a great learning experience!

There is also something very liberating about going on a long ride and knowing that you can fix just about anything that might go wrong with your bike out on the trail. Armed with this knowledge (which begins with learning to identify the parts of a mountain bike, shown in Fig. I.2) and the tools to put it into action, you will have more confidence to explore new areas and to go farther than you might have otherwise.

To illustrate, an experience from way back in 1995 comes to mind, when I took a day to ride the entire 110-mile White Rim Trail loop in Utah’s Canyonlands National Park. It is quite dry and desolate out there, and I was completely alone with the sky, the sun, and the rocks for long stretches. I had a good mileage base in my legs, so I knew I was physically capable of doing the ride during the limited daylight hours of late October. I had checked, replaced, or adjusted practically every part of my bike in the weeks before the ride. I had also ridden the bike on long rides close to Moab in the preceding days and knew that it was in good running order. Finally, I added to my saddlebag tool kit a few tools that I do not ordinarily carry.

I knew that there was very little chance of anything going wrong with my bike, and with the tools I had, I could fix almost anything short of a broken frame on the trail. Armed with this knowledge and experience, I really enjoyed the ride! I stopped and gawked at almost every breathtaking vista, vertical box canyon, colorful balanced rock, or windblown arch. I took scenic detours. I knew that I had a good cushion of safety, so I could totally immerse myself in the pleasure of the ride. I had no nagging fear of something going wrong to dilute the experience.

Confidence in your mechanical ability allows you to be more courageous about what you will try on trails. And armed with this confidence, you’ll be more willing to share your love of the sport with less experienced riders. Bringing new people along on rides is a lot more fun if you know that you can fix their bikes and they won’t be stranded with a junker that won’t roll.




HOW TO USE THIS BOOK

Skim through the entire book. Skip the detailed steps, but look at the exploded diagrams and get the general flavor of the book and what’s inside. When it is time to perform a particular task, you’ll know where to find it, and you’ll have a basic idea of how to approach it.

Along with illustrators Todd Telander and Mike Reisel, I have done my best to make these pages as understandable as possible. Exploded diagrams are purposefully used instead of photographs to show more clearly how each part goes together. The first time you go through a procedure, you may find it easier to have a friend read the instructions out loud as you perform the steps.

Obviously, some maintenance tasks are more complicated than others. I am convinced that anyone with an opposable thumb can perform virtually any repair on a bike. Still, it pays to spend some time getting familiar with the really simple tasks, such as fixing a flat, before throwing yourself into complex jobs, such as servicing a suspension fork.
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Tasks and tools required are divided into three levels indicating their complexity or required proficiency. Level 1 tasks need level 1 tools and require of you only an eagerness to learn. Level 2 and level 3 tasks also have corresponding tool sets and are progressively more difficult. All repairs mentioned in this book are classified as level 1 unless otherwise indicated. Tools are shown in Chapter 1. The section at the end of Chapter 2, “Performing Mechanical Work: A General Guide” (2-19), is a must-read; it states general policies and approaches that apply to all mechanical work.

Each chapter starts with a list of required tools in the margin. If a section involves a higher level of work, there will be an icon designating the level and tools necessary to perform the tasks in that section. Tasks and illustrations are numbered for easy reference. For instance, “3-6” means “see Section 3-6 in Chapter 3.” Illustrations are referred to as “Figures,” for instance, “Fig. 3.3.”

At the end of some chapters there is a troubleshooting section. This is the place to go to identify the source of a certain noise or particular malfunction in the bike. There is also a comprehensive troubleshooting guide in Appendix A.

There is a wealth of other valuable information in the appendices. Get used to using them; many tasks will be simplified.

Appendix B has complete gear charts for the three most common mountain-bike wheel sizes, and it also includes instructions on calculating your gear with nonstandard-size wheels. Appendix C is an extensive section on selecting a properly sized bike and positioning it to fit you. Appendix D lists the tightening specifications of almost every bolt on the bike in the Torque Table. As bike parts become ever lighter and made out of ever more exotic materials, tightening them to the recommended torque spec becomes ever more important. The glossary is a comprehensive dictionary of mountain bike technical terms. There is a separate index of the key words as well as of the illustrations in the book if you want to quickly check and see what something looks like.




THE MOUNTAIN BIKE

This (Fig. I.2) is the creature to which this book is devoted (in this case, a “hardtail” with cantilever brakes). All of a mountain bike’s major parts are illustrated and labeled here. Take a minute to familiarize yourself with these parts now, and refer back to this diagram whenever necessary.

The mountain bike comes in a variety of forms, from models with rigid frames and forks (Fig. I.3), to hardtails (front suspension only—Fig. I.2), to models with front- and rear-suspension systems (Fig. I.4). They can come with rim brakes (Figs. I.2, I.3, and I.5) or disc brakes (Fig. I.4).


I.2 See? There it is, all back together!
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A mountain bike generally comes with knobby tires in a 26-inch, 27.5-inch, or 29-inch diameter, and fat bikes have their own fatter and taller tires. Smaller 24-inch wheels and tires are found on small mountain bikes. Tire widths and shapes vary and include everything from studded snow tires to smooth street tires. This book also covers “hybrid” bikes (Fig. I.5), which are a cross between road bikes and mountain bikes.

No matter how a mountain bike is configured, even those who see themselves as having no mechanical skills will be able to tackle problems as they arise if they study the steps necessary to properly maintain and repair their bike. With a little bit of practice and a willingness to learn, your bike will transform itself from a mysterious contraption seemingly too complicated to tamper with to a simple, very understandable machine that can be a genuine delight to work on. Just allow yourself the opportunity and the dignity to follow along, rather than deciding in advance that you will never be able to do this. All you have to do is follow the instructions and trust yourself.

So, set aside your self-image as someone who is “not mechanically oriented” (and any other factors that may stand in the way of your making your mountain bike ride like a dream), and let’s start playing with your bike!


I.3 Fully rigid
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I.4 Fully suspended
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I.5 Hybrid
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1 TOOLS



Behold, we lay a tool here and on the morrow it is gone.

—THE BOOK OF MORMON



You can’t do much work on a bike without tools. Still, it’s not always clear exactly which tools to buy. This chapter identifies the tools you should consider owning on the basis of your level of mechanical experience and interest.

As I mentioned in the Introduction, the maintenance and repair procedures in this book are classified by their degree of difficulty. Nearly all the repairs in this book are classified as level 1, unless otherwise indicated. The tools for levels 1, 2, and 3 are pictured and described in the following pages. Lists of the tools needed in each chapter are shown in the margin at the beginning of each chapter.

For the uninitiated, there is no need to rush out and buy a large number of bike-specific tools. With only a few exceptions, the Level 1 Tool Kit (Fig. 1.1A) consists of standard metric tools. This kit is similar to the collection of tools I recommend later in this chapter to carry with you on rides (Figs. 1.5 and 1.6), though in a sturdier and more durable form. The Level 2 Tool Kit (Fig. 1.2) contains several bike-specific tools, allowing you to do more complex work on the bike. The tools in the Level 3 Tool Kit (Fig. 1.3) are extensive (and expensive), and they ensure that your riding buddies will show up not only to ask your sage advice but also to borrow your tools.

After that, if you really want to go all out and be set up like a pro (and have a line of mechanics waiting to borrow your tools), you can splurge on the set shown in Figure 1.4. If you loan tools, you might consider marking your collection and keeping a file of who has what to help recover those items that might otherwise take a long time finding their way back to your workshop. You would be surprised how easy it is to forget who has one of your seldom-used tools when you need your snapring pliers or a metric tap.



1-1 LEVEL 1 TOOL KIT


[image: ] Level 1 repairs are the simplest and do not require a workshop, although it is nice to have a good space to work. You will need the following tools (Fig. 1.1A):

    
        1.1A Level 1 Tool Kit
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Tire pump with a gauge and a valve chuck to match your bike’s tubes (either Presta or Schrader valves—see Fig. 1.1B; many pumps will fit both). A spare rubber insert for the chuck is a good idea; these wear out.

	
Standard screwdrivers: small, medium, and large (one of each).

	
Phillips-head screwdrivers: one small and one medium.

	Set of three plastic tire levers (Fig. 7.5).

	At least two spare tubes of the same size and valve type as those on your bike.

	Container of talcum powder for coating the inside of tires. Do not inhale this stuff.

	
Patch kit. Choose one that comes with sandpaper, not a metal scratcher, and patches with soft orange rubber backing to the black rubber (Fig. 7.10). At least every year and a half, check that the glue has not dried up, regardless of whether the tube has been opened or not. On rides, you may as well take a little packet of glueless patches; they don’t work as well as standard patches, but if the glue in your patch kit has dried up, you’ll be glad you have them.

	One 6-inch adjustable wrench (a.k.a. Crescent wrench).

	
Pliers: regular and needle-nose.

	Set of metric hex keys (a.k.a. Allen wrenches or hex wrenches) that includes 2.5mm, 3mm, 4mm, 5mm, 6mm, 8mm, and 10mm sizes. Folding sets are available and work nicely to keep your wrenches organized. But the folding variety aren’t strong enough or long enough in the big sizes (6mm and up); big bolts require more leverage so you’ll want the full-size model. I also recommend buying extras of the 4mm, 5mm, 6mm, and 8mm sizes.

	Set of metric open-end/box-end wrenches that includes 7mm, 8mm, 9mm, 10mm, 13mm, 14mm, 15mm, and 17mm sizes.

	
15mm pedal wrench (Fig. 13.3). This is thinner and longer than a standard 15mm wrench and thicker and stronger than a cone wrench. Your bike’s pedals may accept only a 6mm or 8mm hex key (Fig. 13.4), so you may not need this tool.

	
Chain tool for disconnecting and reconnecting chains (Figs. 4.10 and 4.11). Older chain tools may be too wide for the narrow chains on newer bikes; read the Pro Tip in Chapter 4 before buying one.

	
Chain-elongation gauge to monitor the condition of the chain (Figs. 4.5 and 4.6).

	
Spoke wrench that matches the size of the nipples on your bike’s wheels.

	
Pad spacers for disc brakes to prevent pushing the pads out too far when the wheel is out. Sometimes these have an integrated bleed block and hose-clamping groove, which are required for cutting and bleeding hydraulic brake hoses.

	Tube or jar of grease. I recommend using bicycle grease; however, if you already have some automotive grease, you can use it on everything except suspension forks and shocks or in twist shifters.

	Drip bottle of chain lubricant (Fig. 4.1). Please choose a nonaerosol; it is easier to control, uses less packaging, and wastes less in overspray.

	
Rubbing alcohol for cleaning disc-brake pads, rotors, shocks, and internal parts and for removing and installing handlebar grips.

	A lot of rags!





1.1B Valve types
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Other useful items:


	If you have an air-sprung suspension fork or rear shock, you need a shock pump. Get one with a no-leak head (Fig. 16.11), and get the adapter you need if your bike’s fork requires either a ball needle (Fig. 16.12) or a special adapter to insert inside a sunken Schrader valve.







1-2 LEVEL 2 TOOL KIT


[image: ] Level 2 repairs are a bit more complex, and I recommend that in addition to assembling these tools you create a well-organized workspace with a shop bench. Keeping your workspace organized is probably the best way to make maintenance and repair easy and quick. You will need the entire Level 1 Tool Kit (Fig. 1.1A) plus the following tools (Fig. 1.2):


	
Portable bike stand. Be sure that the stand is sturdy enough to remain stable when you’re really cranking on the wrenches. If for some reason you can’t clamp your bike’s seatpost, you will need a bike stand that holds the bike by the bottom bracket and the front or rear end with one wheel out; see the one in Figure 1.4.

	
Shop apron (to keep your nice duds nice).

	
Tire pressure gauge. It is more accurate than a pump gauge and a must for getting pressure exact for technical riding.

	
Hacksaw with a fine-toothed blade.

	
Box-cutter knife (Fig. 11.32) or razor blades.


	
Files: one round and one flat, not too coarse.

	
Cable cutter for cutting coaxial shift cable housing without crushing it as well as for cutting brake and shifter cables without fraying.

	Set of metric socket wrenches that includes 7mm, 8mm, 9mm, 10mm, 13mm, 14mm, and 15mm sizes.

	
Torx keys, which look like hex keys with star-shaped tips. Torx T10, T25, and T30 are common sizes on modern bikes.

	
Crank puller for removing crankarms (Fig. 11.6) if you have an old, three-piece crankset. Its push rod is sized for either square-taper spindles (Fig. 11.20) or ISIS or Octalink spindles (Figs. 11.21 and 11.22); get the right one for your crankset.

	
Chainring-nut tool for holding the nut while you tighten or loosen a chainring bolt (Fig. 11.9).

	
Chainring-cassette removal tools, if you happen to have old Shimano Octalink–style HollowTech I cranks (Fig. 11.12).

	
Bottom-bracket tools. For external-bearing cranks (Fig. 11.2), you’ll need an oversize splined wrench to remove the cups (Fig. 11.14); this will also remove some Center Lock rotor lockrings (Fig. 9.8). For some Shimano cranks, you’ll also need a little splined tool to tighten the left crank’s adjustment cap. To fit smaller external-cup sizes without having to buy a wrench or socket for each size, use a splined step-down insert to plug into a standard external-bearing splined tool. For sealed-cartridge bottom brackets (Figs. 11.20 and 11.21), you’ll need a splined bottom-bracket socket (Fig. 11.28); if your bike has an ISIS or Octalink splined-spindle bottom bracket, you’ll need one with a bore large enough to swallow the fatter spindle (Fig. 11.21), and if your bike has a square-taper cartridge bottom bracket (Fig. 11.20), the bigger-bore tool (Fig. 11.21) will work on both types. And for old-style cup-and-cone and adjustable cartridge-bearing bottom brackets (Figs. 11.23 and 11.24), you’ll need a lockring spanner and a pin spanner to fit the bottom bracket (Fig. 11.31).

	
Snapring pliers (Fig. 11.27) for BB30 cranks (Fig. 11.15) and other unthreaded bottom brackets with snapring grooves and for use in removing snaprings from suspension forks, pedals, and other parts.

	
Cone wrenches for loose-bearing hubs (Fig. 8.9). The standard sizes are 13mm, 14mm, 15mm, and 16mm, but check which size you need before buying.

	Medium ball-peen hammer.


	Two headset wrenches. Be sure to check the size of the headset nuts (Fig. 12.30) before buying these. This purchase is unnecessary if your bike has a threadless headset and you don’t plan to work on old bikes. Some suspension forks have crown nuts that fit headset wrenches.

	Medium bench vise, bolted securely to the bench; especially useful for working on rear shocks (Figs. 17.9, 17.11, and 17.14).

	
Cassette lockring tool for removing cogs from the rear hub (Figs. 8.27 and 8.28) as well as some Center Lock rotor lockrings (Fig. 9.7).

	
Chain whip for holding cogs while loosening the cassette lockring (Fig. 8.28) or a Pedro’s Vise Whip, which holds the cog more firmly (Fig. 8.27) and won’t fall off like a chain whip does when the freewheel rotates, saving your knuckles when the lockring breaks free.

	Channellock pliers.

	
Splined pedal-spindle removal tool (Fig. 13.9).

	Tweezers.

	Fine (180 grit) drywall sanding screen for sanding disc-brake pads.

	
Valve core removers for both Schrader and Presta valves. These are used for tire service and shock service.

	
Tire sealant for setting up tubeless tires (Fig. 7.17) or installing into inner tubes for puncture protection.

	Fine-tipped grease gun.


	
Assembly paste. Especially for seatposts (Fig. 14.7).

	Tube of silicone-based grease if you have Grip Shift shifters.

	
Nonlithium suspension grease for front and rear shocks and pivots.

	
Threadlock fluid for keeping bolts tight that have a tendency to unscrew.

	
Penetrating oil or ammonia for freeing stuck parts.

	
Sound system laden with good tunes.




1.2 Level 2 Tool Kit
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You’ll also want such stuff as tape, safety glasses, and rubber dish gloves or a box of cheap latex gloves. Buckets, large brushes, sponges, cog picks, degreaser, and dish soap or bike cleaner also will serve you well for cleaning a dirty machine rapidly.







1-3 LEVEL 3 TOOL KIT


[image: ] If you are an accomplished level 3 mechanic, you can build a complete bike from a bare frame. That is assuming, of course, that the following tools (Fig. 1.3) are neatly organized in your shop:


	
Parts-washing tank. Please use an environmentally safe degreaser. Dispose of used solvent responsibly; check with your local environmental safety office.

	Large bench-mounted vise to free stuck parts and press in others (Figs. 17.9, 17.11, and 17.14).

	
Master link pliers (Fig. 4.23).

	
Shop chain tool that works on 6-speed to 11-speed or 12-speed chains.

	
Headset press. A simple, inexpensive press can press in any size headset (Fig. 12.44) and can install press-in bottom brackets as well (Fig. 11.25).

	
Fork-crown race punch (a.k.a. slide hammer) for installing the fork-crown race of the headset (Fig. 12.42); its size depends on the size of the steering tube at its base.

	
Headset cup remover rocket (Figs. 12.37 and 12.38). This tool also removes PF30 bottom brackets.

	
PF24 (BB86/92) bottom-bracket-remover rocket. This is a smaller version of the above tool for fitting through smaller bearings.

	
Star-nut installation tool for threadless headsets (Fig. 12.15).

	Large ball-peen hammer.


	
Soft hammer. Choose a rubber, plastic, or wooden mallet to prevent damage to parts.

	
Large sockets. To work on a suspension fork air spring or damper, depending on fork model and stanchion diameter, a 22mm, 24mm, 26mm, or 28mm six-point socket ground flat on the end is a must (Fig. 16.8).

	
Torque wrenches for checking proper bolt tightness. Following manufacturer-specified torque settings prevents parts from stripping, breaking, creaking, or falling off while you are riding. Ideally, you want a small torque wrench for small bolts and a big, long torque wrench for large bolts.

	
Torx and metric hex square-drive bits.


	Instead of the Torx and metric socket-wrench bits just mentioned, you can invest in a full selection of ¼-inch hex drive bits in Torx, metric hex, Phillips, flat-blade, and a tiny Giustaforza torque wrench (in place of a smaller square-drive torque wrench) or a Prestacycle mini ratchet handle, all of which can come in handy for small bolts.

	
Park IR-1 or IR-1.2 internal wire routing kit. This is how you get shift and brake cables, shift and brake cable housings, and hydraulic hose through the frame easily (Figs. 6.16, 6.17, and 6.20).

	Set of metric taps that includes 5mm × 0.8mm, 6mm × 1mm, and 10mm × 1mm sizes for fixing mangled frame threads.

	
Truing stand for truing (Figs. 8.2 and 8.3) and building wheels (Chapter 15).

	
Through-axle adapters for truing stand. To hold a through-axle wheel securely while truing the wheel and the rotor.

	
Dishing tool for checking that a wheel is properly centered (Figs. 15.23 and 15.24).

	
Spoke wrenches of all sizes.

	
Splined or other specialty spoke wrench for wheels with splined or oversized nipples, bladed spokes, and/or internal nipples (see other specialty spoke wrenches in Fig. 1.4).

	
Rotor truing gauge that attaches to truing stand for checking rotor alignment (not shown here; see Fig. 9.16).

	
Rotor-alignment forks for straightening out-of-true disc-brake rotors (Fig. 9.16) and getting rid of that annoying brake rub noise.

	
Bleed kit (not shown here; see Figs. 9.17 to 9.26) for bleeding hydraulic brakes and hydraulic-release dropper posts—the type varies with brand. All hydraulic brakes require some sort of tube and may require only a squeeze bottle of fluid rather than a syringe.




1.3 Level 3 Tool Kit
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1.4 Tools for the well-stocked shop
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Brake bleed block to keep pistons pushed back while bleeding disc brakes; you can substitute plastic grooved blocks, which are equally thick and which you also need for clamping hydraulic hose when inserting barbed fitting.

	
Pin spanner for adjusting Mavic hubs.

	
Telescoping or articulating magnet for picking up dropped parts or small tools.

	
Chain keeper (attaches to dropout to run chain over for cleaning drivetrain with wheel off).

	An extra Vise Whip or chain whip for disassembling old-style 6- and 7-speed cogsets or freewheels.

	
Freewheel removers for Shimano, Sachs, and SunTour freewheels.

	One healthy dose of patience and an equal willingness to work and rework jobs until they have been properly finished.



Other items you might like to have on hand:


	
Spare parts to save you from last-minute runs to the bike shop, such as several sizes of ball bearings, zip-ties, spare cables, cable housing, and a lifetime supply of those little cable-end caps. Keep on hand spare tires, tubes, chains, master links, and cogsets. If you expect to be working on suspension forks, rear shocks, and hydraulic brakes, be sure to have spare hoses, seals, and fittings.

	
Carbon-grip compound for clamping carbon seatposts (Fig. 14.7) and handlebars.

	
Various fluids. Special hydraulic brake fluids, hydraulic suspension oils and greases, threadlock fluid, titanium antiseize compound, outboard-motor gear oil, or specialty freehub lubricants are required for some jobs.







1-4 NOW, IF YOU REALLY WANT A WELL-STOCKED SHOP


The following tools (Fig. 1.4) are not even part of the Level 3 Tool Kit and are not often needed for home bike repairs. That said, they sure do come in handy when you need them.


	Euro-style race team mechanic’s bike stand that supports the bottom bracket and clamps either the fork ends or the rear dropouts without the wheel on. This is required for bikes with integrated seat masts or seatposts that for some reason cannot be clamped in a bike stand (only clamp a dropper post on its large diameter, below its collar).

	Long Y-wrench (a.k.a. three-way spoke wrench) with square-drive, 5mm, and 5.5mm sockets for tightening spoke nipples internal to a deep rim, or a specialty wrench for working a specific type of internal nipple.

	
Antitwist tool for preventing twisting bladed (aero) spokes during truing.

	
Splined spoke wrench for adjusting spokes on Mavic tubeless wheels.

	
Slotted spoke holder for preventing flat spokes from rotating during wheel truing.

	
Bent-shaft spoke nipple screwdriver for achieving faster spoke lacing when building wheels (Chapter 15).

	
Spoke tension gauge for checking for proper spoke tension and thus ensuring long wheel life.

	
Axle-clamp tool for clamping the end of a hub axle in a vise.

	
Hydraulic brake-hose cutter for getting an optimal square cut and for reducing the likelihood of fluid leaks.

	Heavy-duty shop-grade headset press. Faster and easier to use than the inexpensive one in Figure 1.3, this tool is for pressing in headsets (Fig. 12.44) and bottom brackets into threadless bottom-bracket shells (Fig. 11.25).

	
Park universal fork-crown race remover. This tool allows you to remove headset fork-crown races from any fork without pounding at them with a hammer and screwdriver and marring the fork crown.

	
Saw guide for cutting threadless steering tubes off straight.

	
Tubing cutter for cutting handlebars off straight without a hacksaw. Do not use it for cutting carbon handlebars, though; you’ll need a carbon saw for that.

	
Caliper with vernier, dial, or digital measurement for measuring parts in order to optimize function.

	
Head-tube reamer and facer for keeping both ends of the head tube perfectly parallel and of the proper inside diameter for the headset cups.

	
BB30 reamer and backing plate for perfecting the fit of bearings in BB30 shell. Use with head-tube reamer and facer handle.

	
English-threaded bottom-bracket tap set for cutting threads in both ends of the bottom-bracket shell while keeping the threads in proper alignment.

	
Bottom-bracket shell facer. Like a bottom-bracket tap, this tool cuts the faces of the BB shell so they are parallel to each other.

	
Park BBT-30.4 bearing remover for BB30. Various bushings also allow pressing in BB30, BB86, BB90, BB92, and BB95 bearings with a bearing press, headset press, or vise (Fig. 11.25).

	
Splined bottom bracket sockets make tightening cups with a torque wrench far easier. A full set would fit cups of 39mm, 41mm, 44mm, and 46mm diameter.

	
Crowfoot wrenches. Turn big headset nuts and pedal spindles and splined bottom-bracket cups to precise torque settings. Have the crowfoot at 90 degrees to the torque wrench handle to achieve the torque setting displayed on the wrench’s gauge (i.e., if the crowfoot is extended straight ahead or back, it multiplies or reduces the torque setting shown on the wrench handle, but at 90 degrees, it does not significantly change the torque setting).

	
Electric drill with drill bit set.

	
Dropout-alignment tools (a.k.a. tip adjusters). You need two: one for each dropout or fork end (Figs. 16.48 to 16.50, 17.29).

	
Derailleur-hanger alignment tool for straightening the hanger after you shift it into the spokes or crash on it (Fig. 17.4).

	
Cog-wear indicator gauge for determining if cogs are worn out.

	
17mm, 20mm, 21mm, 22mm, 23mm, 24mm, 28mm cone wrenches (not shown) for loose-bearing through-axle hubs.

	
Feeler gauges for precisely adjusting postmount disc brakes.

	
Air compressor with quick-connect fitting on the hose for a blowgun and a Prestaflator. It is useful for lots of things, including overhauling disc brakes and seating tubeless tires.

	
Prestacycle Prestaflator tire inflator with gauge, a quick-connect to clip onto the hose, and air chucks for Presta and Schrader valves. If you are using an air compressor, this tool delivers fast and accurate inflation.

	
Large wheel truing-stand calipers (Park #238K) to upgrade Park TS-2 or 2.2 to handle 29-inch wheels with big tires.

	
Truing-stand extensions with integrated through-axle adapters (Park TS-2EXT.2) to upgrade Park TS-2 or 2.2 for truing super-tall wheels (36-inch, 32-inch) or fat-bike or 29er wheels with inflated tire. Also accepts through-axle wheels without installing a big Phillips screwdriver or a through-axle.

	
Dial indicator for attaching to rotor-truing gauge to more accurately check rotor alignment (Fig. 9.15).

	
Digital chain-elongation gauge to precisely monitor chain length over time.

	
Pedro’s Chain Checker Plus isolates pin wear to ensure that what you are measuring is actually chain elongation and not roller wear; Shimano TL-CN41 is similar.

	
Bearing-press kit for installing cartridge bearings in hubs, rear-suspension pivots, and bottom brackets. Includes bushings for all bearing sizes found on hubs and suspension; get bushings for all bottom brackets, or get a universal bottom-bracket press with stepped bushings to fit either the ID or OD (inside diameter or outside diameter) of every type of bottom-bracket cartridge bearing; Wheels Mfg. shown.

	
Bearing-extractor kit for removing bearings from blind holes; Wheels Mfg. shown.

	
Wiper-seal driver for installing wiper seals atop suspension-fork lower legs.

	Fox damper-removal tool for freeing damper shaft from hole in bottom of lower fork leg.

	
DU-bushing tool for removing and installing bushings in rear-shock eyelets; Wheels Mfg. shown.

	
Fixed-torque drivers are preset for 4 N-m, 5 N-m, or 6 N-m. They ratchet freely when their torque setting is reached, so there’s no way to over-torque. The magnetic socket tip holds standard ¼-inch hex bits. Speeds accurate stem/handlebar installation.




1.5 Tools to take on all rides

[image: Image]



	
Shimano TL-EW02 plug tool for plugging in and unplugging Di2 electronic-shift wires.

	
Shimano TL-FDM905 Di2 front-derailleur-cage wrench to replace the front-derailleur cage, which is available as a separate part.

	
Shimano TL-FC35 crank-removal tool and TL-FC17 bearing-preload adjustment tool for XTR FC-M970 crank.

	
Easy outs (spiral-flute screw extractors) for removing broken screws and rear shock spacers.







1-5 SETTING UP YOUR HOME SHOP


I recommend keeping this area clean and very well organized. Lame as this sounds, remember that a clean shop is a happy shop! Make it comfortable to work in and easy to find the tools you need. Hanging tools on a pegboard or slatboard or placing them in bins or trays is an effective way to maintain an organized work area. Being able to find the tools you need will immensely increase the enjoyment of working on a bike. It is harder to do a job with love if you’re frustrated about not being able to find the cable cutter. Placing small parts in one of those benchtop organizers with several rows of little drawers is another good way to keep chaos from taking over.





1-6 TOOLS TO CARRY WITH YOU WHILE RIDING



a. For most riding

Keep all of the following stuff (see Fig. 1.5) in a bag under your seat or in a hydration pack or fanny pack. The operative words here are “light” and “serviceable.” Many of these tools are combined in multitools. Make sure you try all tools at home before depending on them on the trail.


	
Chain tool that works (try it before an emergency occurs).

	Small screwdriver for derailleurs and other parts.

	Compact set of hex keys (also called hex wrenches or Allen keys) that includes 2.5mm, 3mm, 4mm, 5mm, 6mm, and 8mm sizes.

	
Torx T25 wrench for 6-bolt disc-brake rotors and some SRAM handlebar controls and chainring spiders.

	8mm and 10mm open-end wrenches if riding an old bike with hex-head bolts.

	A good multitool to replace some or all of the preceding items but with less weight and bulk.

	
Tire pump and/or CO2 cartridge inflator with a spare cartridge. Larger pumps are faster than itty-bitty minipumps. Make sure the pump or cartridge is set up for your bike’s type of tire valves.

	
Patch kit. You’ll need something after you’ve used your spare tube. Check at least every year and a half to make sure the patch kit glue has not dried up. Carry glueless patches or foam insulating tape as well.

	At least two plastic tire levers, preferably three.

	
Shock pump. If the fork requires a pump adapter, make sure that you carry one.

	Two plastic pad spacers if your bike has hydraulic disc brakes (in case you get rescued and have to throw your bike in a vehicle with the wheels off; spacers prevent the pistons from coming out too far if a brake lever is inadvertently squeezed).

	
Spare tube. Make sure the valve matches the ones on your bike and pump, and check that the Presta valve collar nuts on the wheels are loose enough to unscrew by hand out on the trail. Keep the tube in a plastic bag to prevent deterioration and to protect it from the sharp tools in your bag.

	
Spare derailleur hanger that fits your frame in case you crash on the drive side.

	
Spare chain links and two spare master links that match the chain width you’re using (i.e., 8-, 9-, 10-, 11-, or 12-speed). If you’re using a Shimano chain, you can instead carry at least two subpin rivets; master links are preferable for on-trail repairs, though.

	
Identification. A driver’s license or a Road ID.

	
Cell phone. Like I need to tell anyone these days to carry one along!

	
Cash, for obvious reasons, and as a temporary patch for sidewall cuts in tires.

	
Taillight that you can clip on or, better yet, leave mounted on your bike in case you stay out after dark.

	
Wet wipes or latex gloves to keep your hands clean.

	Food and water.






b. For long or multiday trips

The items in Figure 1.6 are, of course, in addition to proper amounts of food, water, and extra clothes, as well as in addition to the tools shown in Figure 1.5.


	
Spoke wrench sized to your bike’s spoke nipples.

	
Spare spokes. Innovations in Cycling sells a really cool folding spoke made from Kevlar. It’s worth getting one for emergency repairs on a long ride.

	Another spare tube.


	
Sealant-filled quick aerosol inflator to rehabilitate a tube or tubeless tire with a slow leak.

	Small plastic bottle of chain lube.


	Small tube of grease.


	Compact 15mm pedal wrench unless the pedals don’t have wrench flats. One with a headset wrench on the other end is handy for a threaded headset.

	
Pliers, useful for innumerable purposes.

	
Wire and/or a small bungee cord, which can be very handy for all kinds of things.

	
Duct tape. It’s like The Force. It has a light side and a dark side, and it holds the universe (and sometimes your bike or your shoes) together.

	
More money, or its plastic equivalent, which can get you out of lots of scrapes.

	
Matches, because you never know when you might be stranded overnight.

	A lightweight, aluminized, folding emergency blanket.


	Rain gear.

	
Satellite communicator. The Garmin InReach shown sends and receives texts and emails, sends SOS signals, receives weather forecasts, and allows others to track you.

	
Headlight. This can be a lightweight unit that clips onto the handlebar or a headlamp with a strap that fits over your helmet. An extra battery for it is a good idea too.

	Small flashlight. This can be a little LED type—just something to help find things in the dark if your headlight dies.




1.6 Tools for extended backcountry riding
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NOTE: Read Chapter 3, which covers emergency repairs, before embarking on a lengthy trip. And if you are planning a bike-centered vacation, be sure to take along a Level 1 Tool Kit in the car, some headset wrenches, and various incidentals such as duct tape and sandpaper.










2 BASIC STUFF PRERIDE INSPECTION, WHEEL REMOVAL, AND GENERAL CLEANING



TOOLS


	Chain lubricant

	Rags



OPTIONAL


	Solvent (citrus-based)

	Chain-cleaning tool

	Old water bottle

	Bucket(s)

	Large sponge

	Large and small brushes

	Dish soap

	Chain keeper






Everything should be made as simple as possible, but not simpler.

—ALBERT EINSTEIN



Making sure your bike is safe is essential, so developing the habit of checking your bike before heading out on a ride is a good idea. Performing a preride inspection regularly could help you avoid delays due to parts failure. I won’t even mention the injury risks you face by riding a poorly maintained bike.

[image: ] Unless you always have a mechanic with you, you also need to know how to take the wheels off and put them back on, or you won’t be able to transport your bike or effectively deal with minor annoyances such as flat tires or jammed chains. And if you do absolutely nothing else to your bike, keeping the chain and a few other parts clean will enhance enjoyment of each ride. This chapter’s three cleaning and maintenance procedures are easy to perform and fundamental to keeping your bike running smoothly.

All home mechanics in particular should read “Performing Mechanical Work” in this chapter.

The work in this chapter requires no special tools beyond level 1. If you have never maintained your own bike, you may find the procedures a bit challenging at first. But with repetition, your confidence will grow and you’ll soon find yourself tackling more advanced repairs. So have at it, and enjoy your bike’s improved performance!



2-1 DOING THE PRERIDE INSPECTION



	
1. Check to be sure that the quick-release (QR) levers or axle nuts are tight. They secure the front and rear hub axles to the dropouts.

	
2. Check the brake pads for excessive or uneven wear. On disc brakes, this requires looking down into the slot in the caliper to see the pads—the pad material should be at least the thickness of a dime. On rim brakes, make sure that the molded-in grooves in the pads are not worn off.

	
3. Check that the brakes are securely mounted. On disc brakes, grab the caliper and try to twist it. On rim brakes, grab and twist the brake pads and brake arms. Make sure all bolts are tight.

	
4. Squeeze the brake levers. With rim brakes, this should bring the pads flat against the rims (or slightly toed-in) without hitting the tires. In the case of disc brakes, this should bring the pads against the rotor. Make certain that you cannot squeeze the levers all the way to the handlebar (see 10-2 and 10-4 for brake-cable tension adjustment or 10-22 for hydraulic disc-brake bleeding, after first making sure that the disc-brake pads are in place and in good condition).

	
5. Spin the wheels. Check for wobbles while sighting along the rims, not the tires. (If a tire wobbles excessively on a straight rim, it may not be fully seated in the rim; check it all the way around on both sides.) Make sure that the rims do not rub on the brake pads.

	
6. Check the tire pressure. On most mountain bike tires the proper pressure is between 30 and 60 pounds per square inch (psi), although tubeless tires are able to run well below 30 psi. On fat-bike tires, pressure is 5–8 psi, with pressures as low as 2 psi for riding in snow. Look to see that there are no foreign objects sticking in the tire. If there are, you may have to pull the tube out and repair or replace it. If you are getting flat tires frequently, take a look at the section on tire sealants (i.e., the goop inside the tube that fills small holes), 7-9.

	
7. Check the tires for excessive wear, cracking, or gashes.


	
8. Be certain that the handlebar and stem are tight. Check that the stem is lined up with the front tire.

	
9. Check that the gears shift smoothly. The chain should not skip or shift by itself. Make sure that each click of the shifter moves the chain over one sprocket, starting with the first click. Make sure that the chain does not overshift the smallest or biggest rear cog or the smallest or biggest front chainring.

	
10. Check the chain for rust, dirt, stiff links, or noticeable signs of wear. The chain should be clean and lubricated. (Be cautious about overdoing it with the lube, though. Gooey chains pick up lots of dirt, particularly in dry climates.) The chain should be replaced on a mountain bike about every 500 to 1,000 miles of off-road riding or every 2,000 miles of paved riding; see 4-6.

	
11. Apply the front brake, and push the bike forward and backward. The headset (Fig. 12.1) should be tight and should not make clunking noises or allow the fork any fore-and-aft play.



If all these things check out, go ride your bike! If not, check the table of contents or Appendix A, go to the appropriate chapter, and fix the problems before you ride.





2-2 REMOVING THE FRONT WHEEL


You can’t transport your mountain bike easily if you can’t remove the front wheel, because removing the front wheel is required for mounting your bike on most roof racks and for shoehorning the bike inside your car. As outlined in the following sections, wheel removal involves releasing the brake and opening one of the following: the hub quick-release skewer, the through-axle mechanism, the bolt-on skewer, or the axle nuts on the low-end models.

If your bike has a single-leg fork (i.e., a Cannondale Lefty), wheel removal is different; see section 2-7.





2-3 RELEASING THE BRAKE



a. Disc brakes

Most disc brakes (Fig. 9.1) allow the disc to fall away without any extra step to release the pads, as the caliper is bolted to the fork and the disc slips in and out of it easily.

IMPORTANT: Do not squeeze the lever of a hydraulic disc brake when there is neither a disc nor a travel spacer between the pads; otherwise, the pistons can pop out too far, and you won’t be able to get the rotor in between the pads without pushing the pistons back with a tool. (Travel spacers are flat plastic pieces that usually come with the brakes, but not necessarily with a new bike; they act like the disc to keep the brake pistons from traveling too far. You can cut your own spacer from a piece of corrugated cardboard and slip it between the pads when the wheel is out.)




b. Rim brakes

Most rim brakes have a mechanism to release the brake arms so that they spring away from the rim (Figs. 2.1–2.2), allowing the tire to pass between the pads. If yours does not, you will have to deflate the tire. V-brakes (a.k.a. “sidepull cantilevers”—Fig. 2.1) are released by pulling the end of the curved cable-guide tube (a.k.a. the “noodle”) out of the horizontal link atop one of the brake arms while either holding the link or squeezing the pads against the rim with the other hand (Fig. 2.1). Most cantilever brakes (Fig. 2.2) and U-brakes (Fig. 10.39) are released by pulling the enlarged head of the straddle cable out of a notch in the top of the brake arm while holding the pads against the rim with the other hand (Fig. 2.2).




c. Rare rim-brake types

Roller-cam brakes (Fig. 10.40) are released by pulling the cam down and out from between the two rollers while holding the pads against the rim. Many linkage brakes (Fig. 10.38) are released in the same way as V-brakes or cantilever brakes. Releasing hydraulic rim brakes (Fig. 10.33) usually requires detaching the U-shaped brake booster connecting the piston cylinders together, if installed, followed by unscrewing or quick-releasing one wheel cylinder.







2-4 DETACHING A WHEEL WITH A QUICK-RELEASE SKEWER


This is easy, and you don’t need a tool.


	
1. Pull outward on the quick-release lever to open it (Fig. 2.3).

	
2. Unscrew the nut on the opposite end of the skewer’s shaft. Loosen until both the nut and the head of the skewer clear the fork’s wheel-retention tabs. Most mountain bike forks have a wheel-retention system consisting of nubs or bent tabs on the fork ends (also known as dropouts) or an axle washer with a bent tooth hooked into a hole in the dropout. These systems prevent the wheel from falling out if the quick-release loosens.

	
3. Pull the wheel off.




NOTE: Some bikes have non-quick-release bolt-on skewers (Fig. 2.4). The wheel is removed by unscrewing the skewer with a 5mm hex key until the head and the nut clear the wheel-retention tabs on the dropouts.


2.1 Releasing the noodle from the link on a V-brake

[image: Image]



2.2 Releasing a cantilever brake

[image: Image]



2.3 Opening a quick-release skewer

[image: Image]



2.4 Bolt-on skewer

[image: Image]






2-5 DETACHING A WHEEL WITH A THROUGH-AXLE


Through-axles are extra-long hub axles that fit directly through the hub-cartridge bearings and screw or clamp directly into the dropouts; the axle must be fully removed before you can take off the wheel. Front through-axles are generally 15mm or 20mm in diameter. They stiffen the fork against lateral and twisting flex, and they offer a higher degree of safety against the wheel falling out of the fork than a quick-release skewer does. In particular, the closed ends of the fork dropouts prevent the braking force applied to the hub rotor from pushing the axle out of the dropouts, even if the securing system is loose.

A fork with a through-axle will offer improved tracking and steering as well as smoother up-and-down action than one with a quick-release skewer. A through-axle is a necessity on an “upside-down” fork—a fork whose lower legs are its inner legs, motorcycle style. Because the wheel moves up and down with the inner legs, which slide up and down in the fixed upper outer legs, it is not possible to have a brace between the lower legs (a brace adds considerable lateral and torsional stiffness to a standard telescoping bicycle suspension fork; the upside-down fork compensates for this by having large-diameter outer legs that resist flex). The through-axle is all that ties the lower legs of an upside-down fork together.

Through-axle systems vary—there are bolt-on and quick-release versions—but they share some common traits. The axle comes as a part of the fork, not as a part of the wheel. All 15mm through-axle hubs have the same (15mm) inside diameter (ID) of their bearings and the same position of the disc-brake rotor relative to the caliper mounting tabs. Ditto for 20mm or 24mm hubs.

Traditional through-axles (Fig. 2.5) generally resemble a long bolt that clamps into the fork’s dropouts. The head is too large to pass through the hub bearings and the dropouts; it snugs up against the drive-side fork dropout. The ends are usually round, but they may also be hex-shaped. A clamp-in through-axle usually has some sort of bolt system on the opposite end from the head to draw the ends toward each other, but some of these axles are threaded and simply screw into the opposite dropout. Pinch bolts (or a pair of quick-release levers) tighten the dropouts around the ends of the axle once it is fully installed.

Quick-release through-axles (Fig. 2.6) have a lever on the end to release them. Except on a Manitou fork, you can use the lever as a handle to screw the axle out of or into the opposite dropout. When you flip the lever closed, it either expands the axle inside its through-hole in the dropout to secure it, or squeezes the dropouts against the hub-axle ends. A quick-release through-axle can be as quick to use as a quick-release skewer and a standard hub.


2.5 Tightening and loosening a traditional 20mm through-axle

[image: Image]



2.6 Tightening and loosening a RockShox Maxle

[image: Image]



2.7 Loosening an axle nut

[image: Image]


A through-axle does complicate mounting the fork on a roof rack’s fork mounts. You may need to purchase adapters to accommodate and secure the fork.

To remove a quick-release through-axle on all forks except Manitou, flip open the lever fully. If there is a cutout in the ring under the lever as in Figure 2.6, engage the lever into that cutout (in the fully open position) to ensure that the lever unscrews the axle, rather than spinning freely. Rotate the lever counterclockwise to unscrew the axle, and pull the axle out.

To remove a Manitou QR15 HexLock Thru Axle, flip open the lever fully (it will go from pointed straight up to pointed straight down) and rotate it counterclockwise 90 degrees (a quarter turn) so that it is pointed straight forward; an internal spring will cause the lever to pop out a few millimeters. Grasp the lever and pull the axle straight out.

To remove a traditional draw-bolt through-axle (Fig. 2.5), loosen whatever clamp bolts or levers are securing the bolt head, and unscrew the draw bolt. Loosen the pinch bolts to free the axle head, and pull the axle out to that side.

To remove a threaded, clamp-in through-axle, loosen all of the clamp bolts on both dropouts. Unscrew the entire axle and pull it out.





2-6 DETACHING A WHEEL WITH AXLE NUTS



	
1. Unscrew the nuts on the axle ends (usually with a 15mm wrench—Fig. 2.7). The nuts unscrew counterclockwise (“lefty loosey, righty tighty”).

	
2. Loosen the nuts enough to clear the retention tabs on the dropouts. Most mountain bikes have some type of wheel-retention system consisting of nubs or bent tabs on the dropouts or an axle washer with a bent tooth hooked into a hole in the dropout. These systems prevent the wheel from falling out if the axle nuts loosen.

	
3. Pull the wheel out.








2-7 DETACHING A WHEEL ON A CANNONDALE LEFTY FORK



	
1. Remove the disc brake caliper. It will likely require a 5mm hex key or a Torx T25 wrench (Fig. 2.8A). The mounting tabs are slotted, so you only need to loosen the bolts, not remove them.

	
2. Unscrew the axle bolt. The axle bolt will require a 5mm or 6mm hex key (Fig. 2.8B). This procedure pulls the wheel right off without any further encouragement from you (Fig. 2.8C).




2.8A Cannondale Lefty wheel removal: loosen, but do not remove, the brake caliper mounting bolts and slide the caliper off the mounting tabs
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2.8B Cannondale Lefty wheel removal: unscrew the axle bolt

[image: Image]



2.8C Cannondale Lefty wheel removal: slide the wheel off the fork axle

[image: Image]


NOTE: On reinstallation, grease the bearing seats on the axle (the thing sticking out from the fork). Slide the hub back on, line it up, and tighten the bolt. Mount the brake again, ensuring that you keep the same spacers, if any, between it and the mounting tabs on the fork.





2-8 INSTALLING THE FRONT WHEEL


With a disc brake, lower the dropouts down onto the hub ends so that the slot in the brake caliper attached to the fork slides down over the rotor (the big disc attached to the wheel). Make sure that the rotor does not dislodge either pad. Allow the bike’s weight to sit on the hub, ensuring that the axle ends are fully seated in the dropouts.

With rim brakes, leave the brake open and lower the fork onto the wheel so that the bike’s weight pushes the dropouts down onto the hub axle. This action will seat the axle fully into the fork and center the rim in the fork.

Continue with the appropriate hub-securing step. Ensure that the axle ends or hub ends are fully seated in the dropouts. Some older through-axle forks don’t have lips on the medial sides of the dropouts (Fig. 2.5) to center the wheel; in that case, you must manually hold everything yourself while you line up the hub, axle, and dropouts (2-9).





2-9 TIGHTENING THE QUICK-RELEASE SKEWER


The quick-release skewer is not a glorified wing nut and should not be treated as such.


	
1. Hold the quick-release lever in the open position.


	
2. Finger-tighten the opposite-end nut. Snug it up against the face of the dropout.

	
3. Push the lever over (Fig. 2.9) to the closed position. It should now be at a 90-degree angle to the axle. If done right, you should have needed a good amount of hand pressure to close the quick-release lever properly; the lever should have left its imprint on your palm for a few seconds.




2.9 Tightening the quick-release
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4. If the lever does not close tightly enough, open the lever again, tighten the end nut one-quarter turn, and close the lever again. Repeat until tight.

	
5. If the lever cannot be pushed down perpendicular to the axle and the nut is therefore too tight, open the quick-release lever, unscrew the end nut one-quarter turn or so, and try closing the lever again. Repeat this procedure until the quick-release lever is fully closed and snug. When you are done, the lever should be pointing straight up or toward the back of the bike so that it cannot hook on obstacles and be accidentally opened.

	
6. Double-check that the axle is tight. Try to knock the wheel out by banging on top of the tire with your hand.







2-10 TIGHTENING A THROUGH-AXLE


To install a through-axle, slide the wheel into the fork (sans axle), aligning the rotor between the pads of the disc-brake caliper. If the dropouts have little inboard lips that sit on the hub ends (Fig. 2.6), everything will be lined up to insert the axle; if not (Fig. 2.5), you’ll have to carefully hold the bike up as you line up the hub and dropouts to install the axle. Push the axle through from the side with the bigger hole in the dropout.

On a QR15 axle other than a Manitou, tighten the axle into the opposite fork leg using the quick-release lever as a handle; if there is a cutout in the ring under the lever (Fig. 2.6), flip it open fully and twist until the lever engages the cutout so that the axle rotates along with the lever. Periodically flip the lever over and check for tightness; keep screwing the axle in until the lever takes a firm push to flip it into the tightened position. When properly adjusted, the lever should not only leave a momentary imprint in the palm of your hand to indicate proper tension, but it should also be pointed up, parallel to the fork leg. If proper tension and the lever being pointed up do not occur simultaneously, then you will need to adjust the thread. To do so, remove the fixing screw and triangular washer securing the notched thread-adjustment ring (Fig. 2.10A). Unscrew the axle a few turns and then push inward on the lever end to pop the thread-adjustment ring out of its notches (Fig. 2.10B). Turn the ring the appropriate direction to loosen or tighten the adjustment of the QR lever as needed so that it is at optimal tension when it is in the straight-up position. Replace the triangular washer and fixing screw. Check that the lever and axle are tight and that the hub is secure in the dropouts.


2.10A QR15 axle adjustment: loosen the fixing screw and triangular washer
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2.10B QR15 axle adjustment: pop out the thread adjustment ring

[image: Image]


A Manitou QR15 HexLock through-axle (Fig. 2.11) has a hex shape on either end of the axle that mates with the same shape inside of the dropouts, and a key on the end opposite the lever to engage the opposite dropout. Orient the axle so that the laser-etched instructions along its length face up, toward the handlebar. With the lever flipped open (down), slide the axle straight in from the same side you pulled it out. While pushing inward to compress the spring and engage the key in the opposite dropout, rotate the lever 90 degrees (from pointed straight ahead to pointed straight down). Flip the lever over to the closed position to secure the wheel in the dropouts. If it requires insufficient pressure to push the lever over to its closed position (it didn’t give you the satisfaction of providing enough resistance to temporarily indent and squeeze the blood out of the palm of your hand), flip the lever open (down) again, unscrew (counterclockwise) the adjustment ring under the lever a bit, and flip the lever back up to see if it is now tight enough. Similarly, tighten (clockwise) the adjustment ring with the lever open if it is too hard to flip the lever up to the closed position.

For a screw-in through-axle, with or without clamps on the dropouts, tighten the axle with a hex key or Torx key of the appropriate size. If the fork has pinch bolts on the dropouts, tighten the bolts on the threaded end first. Push down on the handlebar a few times to compress the fork and settle the head end, and then tighten the bolts that pinch the dropout on the head end.

On most traditional (usually 20mm) through-axles, tighten the draw bolt from outside the dropout into the thin end of the axle (Fig. 2.5). You may need to snug up a clamping bolt on the head end a bit so that the axle does not spin when you tighten the draw bolt. Once the axle is seated, tighten all of the clamping bolts on both dropouts.

Automobile roof racks and truck-bed carrying racks present a challenge for a through-axle fork. If the rack clamps the dropouts, you must first install a through-axle adapter such as the Hurricane Components Fork Up, which is a tube welded to two slotted plates. The slotted plates clamp onto the fork mount like standard QR fork dropouts, and you push the axle through the 15mm- or 20mm-ID tube once you set the fork over it.





2-11 TIGHTENING BOLT-ON SKEWERS


Hold the end nut with one hand and tighten the skewer with a 5mm hex key. If you have a torque specification for the skewer and a torque wrench, use them. If you have a torque wrench and no spec, Control Tech, a company that used to make lots of these skewers, recommends 65 inch-pounds (in-lbs) of tightening torque for steel bolt-on skewers and 85 in-lbs for titanium versions; I recommend following those guidelines. If you do not have a torque wrench, you can approximate the correct torque by using a short hex key and tightening as tightly as you can with your fingers. You want the wheel secure, but you also don’t want to snap the skewer by overtightening it as a result of leaning on a long hex key with all your might.


2.11 Manitou QR15 HexLock through-axle

[image: Image]






2-12 TIGHTENING AXLE NUTS (MASS-MERCHANT BIKES)


Snug up the nuts clockwise (opposite direction of Fig. 2.7) with a wrench (usually 15mm). Alternate sides, snugging up the nuts bit by bit until they are quite tight.





2-13 CLOSING THE BRAKES


With a disc brake, there is no need to tighten the brakes after putting the wheel in, because you didn’t loosen them to get the wheel out. You are ready to ride.

The steps required to close rim brakes are the reverse of what you did to release them.


	
1. Hook up the brake cable. With a V-brake (sidepull cantilever), hold the link in one hand, pull the noodle back, push the cable coming out of the noodle into the slot in the end of the link, and then pop the end of the noodle back into the slotted hole (Fig. 2.1 in reverse).
With a cantilever or U-brake, hold the brake pads against the rim with one hand, and hook the enlarged end of the straddle cable back into the end of the brake arm with your other hand (Fig. 2.2 in reverse).

Do the reverse of 2-3 to reconnect the more rare types of brakes, or find the brake type at the beginning of Chapter 10 and read up on it.



	
2. Check the brakes. Squeeze the lever and make sure the cable doesn’t slip. Lift the front end of the bike and spin the front wheel, gently applying the brakes several times. Check that the pads are not dragging, and recenter the wheel (or adjust the brakes as described in Chapter 10 for your type of brake).
If the spring balance in the brakes is off, one pad may rub the rim when the rim is centered in the fork; in that case, skip to 10-10 (V-brake) or 10-16 (cantilever) for adjustment procedure.

A pad may also rub because the fork or wheel is misaligned and there is nothing wrong with the brakes; they are centered. To eliminate the rub, either you’ll need to off-center the brakes by adjusting spring tension in the arms as in 10-10d (V-brake) or 10-18 (cantilever), or you’ll need to hold the rim centered between the brake pads when securing the hub. These should be only temporary fixes; if it’s the wheel that’s off, get the wheel trued or, better yet, true it yourself (8-2). You will know whether the wheel is off if it sits off-center one way when you tighten it in and then sits off-center to the other side when you flip it around and tighten it in again. If the wheel sits off-center both ways, the fork could be off. You can check fork alignment; that procedure is in Chapter 16.

If everything is reconnected and centered properly and the brakes don’t rub, you’re done.









2-14 REMOVING THE REAR WHEEL


Removing the rear wheel is done in the same way as removing the front (2-2 to 2-5), with the added complication of the chain and cogs.


	
1. Before releasing the hub axle, shift the chain onto the smallest rear cog. Lift the rear wheel off the ground and shift while turning the cranks.

	
2. Release the rear brake (only required with rim brake). Follow the same procedure as with the front wheel.

	
3. On a clutch rear derailleur, free or lock the jockey-wheel cage. With your hand, pull the bottom of the cage of a SRAM X-Horizon rear derailleur down and forward to put slack in the chain. Push the cage-lock button (Fig. 2.12) to lock the cage in this loose-chain position. With a Shimano rear derailleur with a lever switch above the lower knuckle, switch the lever to the off position (forward) in order to free the lower knuckle before removing the rear wheel.




2.12 Engage the lock on the cage of a SRAM rear derailleur that has a clutch
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2.13 Removing and installing the rear wheel
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4. Release the hub. Depending on axle type, free or remove the axle from the rear dropouts following the above steps for removing the axle from the front dropouts.

	
5. Push the wheel out of the rear dropouts. You’ll first need to move the chain out of the way. This is usually a matter of grabbing the rear derailleur and pulling it back so that the jockey wheels (pulley wheels) move out of the way, while pushing forward on the quick-release or axle nuts with your thumbs and letting the wheel fall as you hold the bike up (Fig. 2.13). If the bottom half of the chain catches the wheel as it falls, jiggle the wheel while lifting it to free the cogs from the chain.







2-15 INSTALLING THE REAR WHEEL



	
1. Shift the rear derailleur to high gear. It will be in its outermost position, under the smallest cog (Fig. 5.4).

	
2. Check the cage lock or lever switch. On a clutch rear derailleur, if the cage isn’t locked (SRAM) or freed (Shimano), lock the SRAM cage or flip the Shimano lever switch off now. Follow step 3 above (in section 2-14).

	
3. Slip the wheel in between the seatstays and chainstays (the “swingarm” on a full-suspension bike). Maneuver the upper section of chain onto the smallest cog (Fig. 2.13). If the bike has a rear through-axle, you’ll need to have pulled that out first.

	
4. Set the bike down on the rear axle. As you let the bike drop down, guide the disc-brake rotor up between the pads in the caliper or guide the tire up between the rim-brake pads. Pull the rear derailleur back with your right hand, and pull the hub ends back into the dropouts with your index fingers. Your thumbs push forward on the rear dropouts, which should now slide over the hub ends. (With a quick-release skewer, if the axle does not slip into the dropouts, you may need to unscrew the quick-release skewer nut farther or spread the dropouts apart or squeeze them toward each other to get them to fall between the quick-release ends and the axle ends.)

	
5. Check that the axle or hub ends are fully seated in the dropouts. This should center the wheel.

	
6. Secure the axle. Tighten the quick-release skewer, through-axle, bolt-on skewer, or axle nuts in the same way as explained for the front wheel.

	
7. Release the rear-derailleur cage lock, if applicable. Simply pull forward (counterclockwise) on the bottom of the jockey-wheel cage, and the button should release. Let go, and the cage should snap back and tension the chain.

	
8. Reconnect the rear brake (rim brake only). Follow the same procedure as you did on the front wheel.



You’re done. Go ride your bike.





2-16 CLEANING THE BICYCLE


Most cleaning can be done with soap, water, sponges, and brushes. Soap and water are easier on you and on the earth than stronger solvents, which are generally needed only for the drivetrain, if at all.

Avoid using the high-pressure sprayers you find at pay car washes to clean your bike. The soaps can be corrosive, and the high pressure forces water into bearings, pivots, and frame tubes, causing extensive damage over time. If you do use a pressure washer (these are often set up for participants to use at races and bike festivals), never point it at the bike from the side, as it can blow the bearing seals inward; instead, point the washer in the plane of the bike from the top, bottom, front, and back.

If the bike is really dirty, you can start by washing it with a hose while the wheels are on or off. A car-washing brush that you screw onto the end of the hose works well for this. If the weather is cold, wear appropriate clothing.

Scrubbing the bike is easier if you use a bike stand. In the absence of a bike stand, you can hang the bike from a garage ceiling with rope, stand it upside down on the saddle and handlebar, or stand it vertically, balanced on the front of the fork and the handlebar with the front wheel removed.


	
1. Remove the wheels.


	
2. Secure the chain (optional). If the bike has a chain hanger (a little nub attached to the inner side of the right seatstay, a few centimeters above the dropout), hook the chain over it. If not, pull the chain back over a dowel stick (Fig. 2.14), an old rear hub secured into the dropouts, or a chain keeper (Fig. 1.3).

	
3. Fill a bucket with hot water and liquid dish soap.


	
4. Scrub the entire bike and wheels. Use a stiff nylon-bristle brush for tough dirt and hard-to-reach places and a big sponge for gentler cleaning on accessible areas. Leave the chain, cogs, chainrings, and derailleurs for last.

	
5. Rinse the bike. Hose it off or wipe it with a wet rag.

	
6. Check for remaining grime. ProGold Bike Wash, Pedro’s Green Fizz, or equivalent cleaners can remove stuff stuck to the frame and get it sparkling.



Avoid getting water in the bearings of the bottom bracket, headset, pedals, and hubs. Also avoid getting water into the lip seals of suspension forks, as well as any pivots or shock seals on rear-suspension systems. In addition, most metal frames and forks have vent holes in the tubes to allow hot gases to escape during welding. The holes are often open to the outside on the seatstays, fork legs, chainstays, and seatstay and chainstay bridges. Avoid getting water in these holes, especially if you use a high-pressure washer. Taping over the vent holes before you wash the bike is a good idea, and you can leave that tape in place indefinitely to protect the frame on rainy or muddy rides.


2.14 Wiping the chain
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2-17 CLEANING THE DRIVETRAIN


The drivetrain consists of an oil-covered chain running over the gears and derailleurs. Because the drivetrain is totally exposed to the elements, it picks up lots of dirt.

The drivetrain is also what transfers your energy into the bike’s forward motion, which means that it should be kept clean and lubed so that it can move freely. Frequent cleaning and lubrication will keep the drivetrain rolling well and will extend its life as well.

The drivetrain can often be cleaned sufficiently by using a rag and wiping down the chain, derailleur jockey wheels, and chainrings. You might want to wear rubber gloves for this. If you keep the gloves, rag, and lube near where you store your bike, you will tend to clean it before or after almost every ride and be able to do so without dirtying your hands. It’s a good habit to develop, because the drivetrain will last much longer and perform better with regular attention.

Lubricating the chain regularly is also important; see 4-1.


	
1. Wipe the chain. Turn the cranks while holding a rag in your hand and grabbing the chain (Fig. 2.14).

	
2. Wipe the jockey wheels. Holding a rag in one hand, squeeze the teeth of the jockey wheels between your index finger and thumb as you turn the cranks with the other hand (Fig. 2.15).

	
3. Floss the cogs. Slip a rag (or, better yet, a piece of Gear Floss absorbent string, available at bike shops) between the cogs of the freewheel, and work it back and forth to clean each cog (Fig. 2.16).

	
4. Wipe down the derailleurs and the front chainrings with the rag.




The chain will last much longer if you perform this sort of quick cleaning regularly, followed by dripping chain lube on the chain (see 4-1) and then doing another light wipe-down. You’ll also be able to skip those heavy-duty solvent cleanings that are necessary when a chain gets really grungy. You can get it just as clean as with a solvent if you wipe the chain down thoroughly after lubricating it and clean between all of the outer link plates with cotton swabs (they won’t fit between the inner link plates, but the roller will spin with them, and they will get clean that way).

You can also remove mud packed into derailleurs and cogs with soapy water and a scrub brush. The soap will not dissolve the dirty lubricant all over the drivetrain, but the brush will smear the lubricant all over the bike if you’re not careful. Use a different brush from the one you use for cleaning the frame, because the bristles of this brush will become black and oily. Follow the brushing with a wipe-down of the frame, using a cloth.


2.15 Cleaning jockey wheels
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2.16 Cleaning the cogset
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2-18 CLEANING THE CHAIN WITH SOLVENT


[image: ] If you frequently wipe off the chain and lubricate it (Fig. 4.1)—before or after every ride is ideal—you can minimize the need for solvent cleaning, with its associated disposal and toxicity problems. If you determine that using a solvent is necessary, work in a well-ventilated area, use as little solvent as possible, and pick an environmentally friendly product. Using one of the many citrus solvents on the market will minimize the danger if you breathe the fumes or get the stuff onto and into your skin, and will reduce a major disposal problem. If you are using a lot of solvents, organic ones such as diesel fuel can be recycled and therefore may be preferable to citrus solvents, as long as you protect yourself from the fumes with a respirator and dispose of the solvent properly if you are not recycling it.

Because all solvents suck the oils out of your skin, I recommend using rubber gloves, even with “green” solvents. You might also want to rub some skin lotion into your hands before starting, which will help keep your skin from absorbing solvent and will also make your hands easier to clean afterward.

A self-contained chain cleaner with internal brushes and a solvent bath is a quick and convenient way to clean a chain (Fig. 2.17), and this type of cleaning can be done without risk of later chain breakage caused by opening and closing the chain. A nylon brush or an old toothbrush dipped in a solvent is good for cleaning cogs, pulleys, and chainrings, and it can be used for a quick cleaning of the chain as well.

One way to thoroughly clean the chain is to remove it and put it into a solvent bath, but I do not recommend this unless you have a chain with a master link. Opening a standard chain by pushing rivets in and out with a chain tool is hard on the chain and can lead to breakage while riding. Because 9-, 10-, 11-, and 12-speed chains must be progressively narrower to deal with narrower cog spacing resulting from fitting ever more cogs into the space between the drive-side dropout and the hub flange, only a very small length of each rivet protrudes from the chain plates. Master links for chains narrower than 9-speed often are not supposed to be openable. And with a pre-Quick Link Shimano chain (no master link), even if you use Shimano’s special link pin to reassemble the chain, you are still weakening the chain and can bring on breakage under shifting load.


2.17 Using a solvent-bath chain cleaner
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If it is absolutely necessary to remove the chain to clean it, here is the procedure:


	
1. Remove the chain. Follow the directions in 4-7 or, ideally, those in 4-12 for using a master link.

	
2. Put the chain in an old water bottle that is about one-fourth full of solvent.


	
3. Shake the bottle vigorously to clean the chain. Do this close to the ground in case the water bottle leaks.

	
4. Hang the chain to dry.


	
5. Install the chain on the bike. Follow the directions in 4-8 to 4-10, or, better yet, get a master link and use it to put the chain together (4-12).

	
6. Lube the chain. Drip chain lubricant into each of the chain’s links and rollers as you turn the cranks to move the chain past the drip bottle. Drip lube on the moving chain by gently squeezing the bottle with the tip on each top edge of the chain (Fig. 2.18) for a couple of turns of the crank on each edge. See 4-1 for more information.




2.18 Dripping chain lube along the top edges of the chain to get it between the plates at each rivet
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7. Lightly wipe down the chain with a rag.


	
8. Deal with the solvent. You can reuse much of the solvent by allowing it to settle in a clear container over a period of days or weeks. Decant and save the clear stuff, and dispose of the sludge.



To avoid repeating this procedure frequently, after every ride or two from now on, use a rag to wipe the jockey wheels (Fig. 2.15), chainrings, front derailleur, and chain (turn the crank to pull it through a rag you clasp around it, as in Figure 2.14; there’s no need to remove the wheel), and then lubricate the chain (Fig. 2.18). Keep dish gloves and a rag near where you store your bike so that you can clean the drivetrain quickly on your return from a ride without having to scrub dirty oil off your hands afterward.

A clean bike invites you to jump on it and will feel faster. Corrosion problems are minimized, and you can see other problems as they arise. A clean bike is a happy bike.





2-19 PERFORMING MECHANICAL WORK: A GENERAL GUIDE



a. Threaded parts

All threads must be prepped before tightening.

Depending on the bolt in question, prep with lubricant, threadlock compound, or an antiseize compound. Clean off excess thread-prepping compound to minimize dirt attraction.


	
1. Lubricated threads: Most threads should be lubricated with grease or oil. If a bolt is already installed, you can back it out and drip a little chain lube on it and then tighten it back down. Lube items such as crank bolts, pedal axles, cleat bolts on shoes, derailleur- and brake-cable anchor bolts, and any control-lever mounting bolts.

	
2. Locked threads: Some threads need to be locked to prevent the bolts they are on from vibrating loose. These are bolts that need to stay in place but are not supposed to be tightened down fully for some reason or other, usually to avoid seizing a moving part, throwing a part out of adjustment, or stripping threads in a soft material. Examples of bolts of this type are derailleur limit screws, jockey-wheel center bolts, brake-mounting bolts (for rim brakes), and spokes. Use Loctite, Finish Line Threadlock, or an equivalent; use Wheelsmith SpokePrep or an equivalent on spokes. If the wheel has extremely high spoke tension on both sides, the spokes will stay in adjustment when you use grease on the threads instead of SpokePrep or an equivalent. Some spoke nipples made by DT Swiss come with threadlock compound already inside them.

	
3. Antiseize threads: Some threads have a tendency to bind up and gall, making full tightening as well as extraction problematic. They need an antiseize compound on them to prevent galling. Examples of this kind of thread are a bolt threaded into a titanium part—including any parts mounted to titanium frames, such as bottom-bracket cups—and any titanium bolt. Use Finish Line Ti-Prep or an equivalent antiseize formulation.



IMPORTANT: Never tighten a titanium bolt into a titanium part. Even with an antiseize compound, a titanium bolt will almost certainly gall and rip the titanium part when you try to remove the bolt.

Wrenches (Fig. 2.19) must be fully engaged before tightening or loosening.


	
1. Hex keys (also called “Allen wrenches” or “hex wrenches”) and Torx wrenches must be fully inserted into the bolt head, or the wrench and/or the bolt hole will round off. A good example is a shoe-cleat bolt; wash and scrub dirt and rocks out of shoe-cleat bolts before tapping the hex key in fully with a hammer so that it engages maximally.




2.19 Types of wrenches
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2. Open-end, box-end, and socket wrenches must be properly seated around a hex bolt, or the bolt head will round off. A good example of a fitting that’s easy to ruin if the wrench is not fully seated is an aluminum headset nut.

	
3. Splined wrenches (Torx, cog lockring, and bottom-bracket cup tools) must be fully engaged. If they are not, the splines will be damaged or the tool will snap. If you strip the splines in a cassette lockring, you will not be able to get it off.

	
4. Toothed-lockring spanners need to stay lined up on the lockring. If they slide off, they will not only tear up the lockring; they will also damage the frame paint. Such a lockring can be found on a bottom-bracket adjustable cup.

	
5. Pin spanners need to be fully seated in the pinholes in the part being turned in order to prevent the holes in the part from slipping out and being damaged. You can find pinholes in some bottom-bracket adjustable cups, crank-bolt collars, and cartridge-bearing hubs. Make certain that the pinholes are clean and that the spanner pins are fully engaged before exerting any force on the wrench.






b. Tightening torque

A full list of specific tightening torques can be found in Appendix D. To best understand them, it helps to know a little about metric bolt sizes, particularly as they are used on bikes.

The designation “M” in front of the bolt size number means millimeters and refers to the bolt shaft, not to the hex key that turns it: An M5 bolt is 5mm in diameter, an M6 is 6mm, and so on, but the designation may not have any relationship to the wrench size. For instance, an M5 bolt usually takes a 4mm hex key (or in the case of a hex-head style, an 8mm box-end or socket wrench). However, M5 bolts on bicycles often accept different wrench sizes than are normally found on M5 bolts. Bolts that attach bottle cages to the frame are M5, and although some accept the normal 4mm hex key, many have a rounded cap head and take a 3mm hex key. The bolts that clamp a front derailleur around the seat tube, or that anchor the cable on a front or rear derailleur, are also M5, but they instead take a bigger than standard hex key size, namely, 5mm. The big single bolts found on old stems and some seatposts take lots of different bolt sizes (M6, M7, and even M8), but usually only one wrench size (6mm hex key).

Generally, tightness can be classified into four levels:


	
1. Snug (10–30 in-lbs or 1–3 N-m [Newton-meters in SI units]): Small setscrews (such as Grip Shift mounting screw), bearing-preload bolts (as on threadless-headset top caps), and screws going into plastic parts need to be merely snug.

	
2. Firmly tightened (30–80 in-lbs or 3–9 N-m): Small bolts—often M5 size—such as shoe-cleat bolts, cable anchor bolts on brakes and derailleurs, small stem bolts, brake-lever-clamp bolts, and some disc-brake-caliper mounting bolts need to be firmly tightened.

	
3. Tight (80–240 in-lbs or 9–27 N-m): Wheel axles, old-style single-bolt stem bolts (M6, M7, or M8), most M6 disc-brake-caliper mounting bolts, seatpost binder bolts, and seatpost saddle-clamp bolts need to be tight.

	
4. Really tight (280–600 in-lbs or 31–68 N-m): Crankarm bolts, pedal axles, cassette lockring bolts, and bottom-bracket cups are large parts that need to be really tight.






c. Cleanliness


	
1. Do not expect parts to work simply because you’ve squirted or slathered lubricant on them (meanwhile patting yourself on the back for maintaining your bike). The lube will pick up lots of dirt and get very gunky.

	
2. Do not expect parts to work if you just wash them but don’t lubricate them. They will get dry and squeaky.






d. Test-riding

Always test-ride the bike after adjusting it in the bike stand. Parts behave differently under load.







2-20 PERIODIC MAINTENANCE SCHEDULE


If you follow this guide, your bike will last longer, and you will have less need for the emergency repairs in Chapter 3.

You may find it strange that this schedule is arranged in order of number of rides, rather than on mileage. While both are somewhat arbitrary, mileage makes sense for a bike that is used in dry, clean conditions (a road bike), but it does not make as much sense for a mountain bike ridden on dirt trails. A short ride in the rain on a sandy or muddy trail has a lot more impact on a bike’s need for maintenance than does a 100-mile ride on dry pavement. What really makes sense on a mountain bike is the number of hours it is ridden in dirty conditions. But who wants to keep track of hours of riding, and separating out which hours were spent on paved roads and which hours on dirt? So number of rides is what I settled on.

The interval periods are by no means written in stone; they depend on the bike, the trail conditions, the duration of the rides, and how you ride. In case it is not obvious, a bike used in wet conditions will require more frequent maintenance than one used only in dry, clean conditions; think about weighting rides on trails more heavily than those on pavement, and the rougher, muddier, and sandier the ride, the more heavily it should be weighted. Also realize that a bike that’s in bad shape will need more frequent attention to provide hassle-free riding than one that is in good shape.

Use this as a guide to support you; don’t add to the stress that your bike riding is intended to relieve by worrying that you’re already a few rides past your 10-ride maintenance interval, and early tomorrow morning you’re heading out on a long ride with some buddies. If you’ve kept up with it in the past, it probably can wait another ride or two.

After dripping oil on a moving part, wipe the area to remove excess oil, and then wipe it again after you ride and dust has stuck to it. Lubing is always better than not lubing, even if you leave excess around.

Each maintenance task on this schedule is followed by the section in this book where you can find the instructions for doing it.

You may have other tasks that you want to add to this list; that’s why I’ve added extra lines.

BEFORE EVERY RIDE


	
1. Pull the brake levers. Make sure each brake is working, hits the rotor or rim properly before the lever comes to the handlebar, and the brake quick-release (if applicable) is not open.

	
2. Check that quick-release hub skewers, through-axles, or axle nuts are tight.


	
3. Inspect the tires. Look for cuts, bulges, and worn tread.

	
4. Check tire pressure. Ideally use a tire gauge, but at least squeeze each tire to ensure that it has adequate pressure.

	
5. Check shock pressure. If revising your shock settings based on your last ride, pump to the new settings.

	
6. Check for slop in dropper post activation. Make sure it releases early in the lever throw and returns snappily.

	
7. Look over the entire bike. Scan for anything out of the ordinary, like paint cracks or bulges, frayed cables, rust.
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AFTER EVERY RIDE


	
1. Wipe the suspension shafts and pivots, dropper-post shaft, chain, chainrings, derailleurs, and cogs with rags, and lubricate the chain (4-1). Wash bike if needed.

	
2. Wipe off the bike. Look for damage to the frame or fork. Check the fork stanchions and rear shock shaft for scratches.

	
3. Adjust derailleurs (Chapters 5, 6) and/or brakes (Chapters 9, 10), if they were not working ideally.

	
4. Look for the source of noises. Investigate any rattles, rubbing noises, or creaks you may have noticed during the ride.

	
5. Take notes about performance issues you noticed during the ride. Specifically, if you want more or less shock pressure or tire pressure or want to speed up or slow down compression damping or rebound damping, write that down while it’s fresh in your mind.

	
6. If you’ve ridden in wet conditions, remove the seatpost and turn the bike upside down to drain water. Grease and reinstall the seatpost (Chapter 14) the following day.
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EVERY 5–10 RIDES


	
1. Check chain wear with a chain-elongation gauge (4-6). Replace chain if wear exceeds acceptable elongation.

	
2. Inspect brake pads for wear. Replace if needed (Chapters 9, 10). Check for proper pad alignment with rotor or rim.

	
3. Clean drivetrain and entire bike (Chapter 2).

	
4. Lube pedal bindings. Drip light oil on pedal springs. Drip wax-based (dry) lube on cleat-contact areas (Chapter 13).

	
5. Lubricate mechanical disc brakes. Drip light oil on lever pivots and the arm pivot on mechanical disc-brake calipers. Be careful not to get any oil on the rotor or pads.

	
6. Replace tire if tread wear is excessive or you see other tire damage. Inspect rim strip after removing the tire (Chapter 7).

	
7. Push rims back and forth to check for play in hub bearings. Correct if loose (Chapter 8).

	
8. Check suspension for wear. Check for pivot wear by pushing and twisting rear suspension arms back and forth. Check for slop in fork bushings. Check for sticking in fork and rear shock by slowly compressing suspension and seeing whether it moves down smoothly or in steps.

	
9. Lubricate suspension pivots. Drip oil on bushing pivots. Peel off the cartridge-bearing covers and grease the pivot bearings whenever they get noisy or loose. Using a grease gun, lubricate pivots that have grease fittings (Chapter 17).

	
10. Check for slop in dropper post. Twist saddle back and forth. Adjust as needed (Chapter 14).

	
11. Check crank bolt(s) with torque wrench. Tighten as needed (Chapter 11).

	
12. Check crankset for bearing play and freedom of rotation. Push crankarms laterally and spin them with the chain off. Adjust or replace bottom bracket as needed (Chapter 11).
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EVERY 20–40 RIDES


	
1. Check that frame pump works. Or check that CO2 cartridges and inflator are in good condition.

	
2. Check condition of spare inner tube. Also check for presence of appropriate tools in seat bag (1-6).

	
3. Drip chain lube on front and rear derailleur pivots.


	
4. Overhaul derailleur jockey wheel bushings and seals. If the derailleur has cartridge-bearing jockey wheels, check for smooth action and regrease if needed after removing bearing covers (Chapter 5).

	
5. Peel off bearing covers on integrated-spindle bottom brackets and add grease (Chapter 11).

	
6. Clean and lubricate hydraulic brake pistons. Using the correct brake fluid for the brake, clean the outside of the hydraulic disc pistons in the caliper one at a time after pushing each piston farther out by pulling the lever while holding the other piston in (Chapter 9).

	
7. Check brake movement. Check disc-brake operation for smooth return of brake pads. Check rim brakes for free rotation around frame and fork pivots and for a snappy return.

	
8. Check rotor trueness and condition or rim brake-track wear. Replace rim if wear indicator dictates it (Chapters 9 and 10).

	
9. Check wheel trueness. Correct as needed (Chapter 15).

	
10. Check rims for cracks, particularly at the spoke holes. Replace rim if cracks exist (Chapter 15).

	
11. Service front and rear shocks. Perform rear shock air-sleeve service (Chapter 17). Drain and replace fork fluid and replace seals.

	
12. Overhaul pedal bearings. Pull out the axles and regrease (Chapter 13).

	
13. Lubricate shift and brake cables (5-19, 10-5).

	
14. Remove and regrease seatpost.


	
15. Check shoe cleats for wear. Replace if needed (Chapter 13).

	
16. [image: ]


	
17. [image: ]




EVERY 80–150 RIDES


	
1. Send fork and rear shock to rebuild facility for damper service.


	
2. Overhaul bearings. These bearings can be in hubs (Chapter 8), pedals (Chapter 13), bottom brackets (Chapter 11), and headsets (Chapter 12). Clean and lube loose ball bearings and replace or grease cartridge bearings in these parts and in suspension pivots if they are worn, tight, or grinding or they exhibit play.

	
3. Pull cantilever and V-brakes off their pivot bosses. Regrease them and reassemble them.

	
4. Bleed hydraulic brakes. More often if brake performance drops or lever pumps up (Chapter 9).

	
5. Replace shift and brake cables and housings (5-6 to 5-18).

	
6. [image: ]


	
7. [image: ]




EVERY 3–6 YEARS


	
1. Replace handlebar.


	
2. Replace stem.


	
3. Replace fork and rear shock.


	
4. Replace seatpost.


	
5. Replace saddle.











3 EMERGENCY REPAIRS HOW TO GET HOME WHEN SOMETHING BIG BREAKS OR YOU GET LOST OR HURT



TOOLS


	Carry-along tools (Fig. 1.5)

	Extended-trip carry-along tools (Fig. 1.6)






Always carry a flagon of whiskey in case of a snakebite, and furthermore, always carry a small snake.

—W. C. FIELDS



I’ve included this chapter so that you do not face disaster if you have a mechanical problem on the trail. If you ride your bike out in the boonies, sooner or later you will encounter a mechanical problem that has the potential to turn into an emergency. The best way to avoid such an emergency is to plan ahead and be prepared before it happens. Proper planning involves steps as simple as bringing along a few tools, spare tubes, and a little knowledge.

If something breaks while you are on the trail, the procedures in this chapter will help you to deal with it, whether or not you have all of the necessary tools. You always have the option of walking, but this chapter is designed to get you home pedaling.

Finally, you may find yourself with a perfectly functioning bicycle and still be in dire straits because you’re lost, you’ve bonked (i.e., your body has run out of fuel), or you’ve become injured on the trail. Carefully read the final part of this chapter for pointers on how to avoid getting lost or injured and what to do if the worst does happen.

If this chapter does nothing other than alert you to some of the dangers facing you out in the backcountry, then perhaps you’ll prepare for them and this chapter will have accomplished its purpose.



3-1 RECOMMENDED TOOLS TO TAKE ON RIDES


The take-along tool kit for your hydration pack or seat bag is described in section 1-6 (Fig. 1.5). If you’re going to be a long way from civilization, take along the extra tools recommended for longer trips (Fig. 1.6).

NOTE: As you will see in this chapter, a chain tool is one of the handiest items you can take along. As the ad says, “Don’t leave home without it.” A master link is very good to have with you as well.





3-2 PREVENTING FLAT TIRES


Your first line of defense to avoid flats is to always have good tires on your bike. Check them regularly for wear, cracking, and tread cuts. Coat tires you don’t ride often with 303 Aerospace Protectant or Armor All to prevent ozone cracking.

Using tire sealant inside your tubes can greatly reduce the potential for flat tires, as can installing tubeless tires. Using them together—sealant with tubeless tires—almost makes punctures a thing of the past.

Modern sealants are generally thin, liquid latex solutions that coagulate at a puncture; they have largely displaced more traditional viscous liquid sealants with chopped fibers in solution that plug holes. Sealant can be injected into an existing tube or a mounted tubeless tire through the valve, after removing the valve core. Installing sealants is covered in 7-9, and tubeless tires are discussed in 7-2 and 7-7. You also can purchase inner tubes with a sealant already inside.

If there is sealant in the tube or tubeless tire and the tire still gets low owing to a small hole through the tread (this is most likely to happen when you stop riding shortly after getting a puncture), put more air in and spin the wheel or ride for a couple of miles to get the sealant to flow out to the hole. A large hole will not be filled, although amazingly big holes can be plugged enough to get you home if you locate where the sealant is squirting out through the tire. Rotate the wheel so that the puncture is at the bottom and wait. The sealant may pool enough there to plug the hole. Add more air and continue riding. Note that if the hole is on the rim side (from a snakebite puncture or a protruding spoke end, for example; see 3-3), the sealant will not flow to it.

I do not recommend the old technology of stiff, sharp-edged plastic tire liners placed between the tire and tube. They are so stiff that they decrease traction and cornering ability, and they can slip sideways where they not only stop protecting the tube but can even cut or abrade it. There are, however, lighter and less stiff tire liners made of tightly woven Kevlar and other fibers (SpinSkins is one brand). They are fairly expensive, though.





3-3 FIXING FLAT TIRES



a. With a spare or a patch kit

[image: ] Simple flat tires are easy to deal with. The first flat you get on a ride, whether in a standard inner tube and tire or in a tubeless tire, is most easily fixed either by injecting sealant and compressed gas together through the valve from a sealant-filled aerosol injector (7-9b, Fig. 7.19), or by installing your spare tube (7-6 describes how to do it). To install a tube in a tubeless tire, simply remove the tire, remove the valve stem from the rim, install a new inner tube, and reinstall the tire. If you can’t manage to remove the tire bead from the rim with your fingers alone and don’t have any tire levers, you can use the wheel quick-release skewers as levers.

Check your spare tube before leaving home to make sure that it holds air and that you can loosen the valve nut by hand out on the trail (assuming it has a Presta valve; see Fig. 1.1B or Figs. 7.2 and 7.3). If your bike has tubeless tires, take the additional step of making sure that the knurled retainer nut that holds the valve stem to the rim can also be loosened by hand out on the trail, in case you have to install a spare tube.

Before installing the new tube, make sure you remove all thorns or glass from the tire and feel around the inside of the tire for any other sharp objects and remove them as well. You will almost always find something sticking through the tire that has caused the flat, although it may be hard to find. If you don’t find it and remove it, it will cause a new flat when you reinflate the tire.

Some flats happen without foreign objects sticking through the tire. Sometimes inner tubes just fail, particularly near the valve on the rim side and particularly if you have rim brakes and do a steep descent on a hot day. Another type of failure is the pinch flat, which is caused by the tire hitting a hard, sharp edge with insufficient air pressure in the tire to prevent the inner tube from being pinched between the tire and the rim. It will be apparent if you find two adjacent holes on the top and bottom of the tube (a.k.a. a snakebite).

Check the rim to see that your flat wasn’t caused by a protruding spoke or nipple, a metal shard from the rim, or the edge of a spoke hole protruding through a worn rim strip. The rim strip is the piece of plastic or rubber that covers the spoke holes in the well of the rim (Fig. 6.13), and it prevents punctures to the underside of the tube. Many rim strips are totally inadequate, being either too narrow or prone to cracking or tearing. Also, metal hunks left from the drilling of rims during manufacture can work their way out into the tube. Endeavor to eliminate these problems before leaving on a backcountry ride by shaking out any metal fragments and using good rim strips or a couple of layers of fiberglass-reinforced packing tape (with superstrong lengthwise fibers) as rim strips. If the hole in the tube is on the rim side, tire sealant will not fill the hole because the liquid will be thrown to the outside, toward the tread, when the wheel turns.

After you run out of spare tubes, use your patch kit to patch additional punctures (find the details in 7-4 and 7-5).

In the absence of patches, you can patch punctures with insulating tape (the type used around doors). It’s not a bad idea to stick some insulating tape to a frame tube for this kind of occurrence.




b. Without spare tubes or patches

If you’re out of spare tubes and patches, you can tie a knot in the inner tube, pump it back up, and ride it home. You’d be amazed how well this works, and it’s quick. Simply fold the tube at the puncture and tie an overhand knot with the folded end (Fig. 3.1). To maximize the length of inflatable inner tube, minimize the length of the folded end sticking out of the knot.

Knotting the tube works fine—and you can ride the bike as if nothing had happened—as long as there is only a single puncture in the tube, a snakebite (pinch flat), or multiple punctures all within a few inches of each other that you can seal off with a single knot. Obviously, if you have widely spaced punctures, multiple knots will seal off sections of the tube from air, leaving them flat.


3.1 Tying a knot in a punctured inner tube to seal off the hole

[image: Image]


If tying off the tube won’t work because the hole is at the valve, or because the tube has more than one hole in it, continue to the next section.




c. Without any way to inflate the tube or a section of a knotted tube

If you are without a pump or air inflation cartridges, or if there are multiple knots in the tube or a hole at the valve and no patches, or if the valve is broken, you are going to have to ride home without air in the tube or in a section of it. But riding a flat for a long way will destroy the tire and will probably damage the rim, too. You can minimize that damage by filling the space in the tire with grass, leaves, or similar materials. Pack the stuff in tightly, and then remount the tire on the rim. This fix should make the ride a little less dangerous by minimizing the flat tire’s tendency to roll out from under the bike in a turn.




d. When a sidewall is torn

Rocks and glass can cut tire sidewalls. The likelihood of sidewall problems is reduced if you do not venture into the backcountry on old tires with abraded, rotten, or otherwise weakened sidewall cords. If the tire’s sidewall is torn or cut, the tube will stick out, and on a tubeless tire, no amount of sealant will close the leak. Patching the tube or installing a new one isn’t going to solve the problem, either. Without reinforcement, the tube will soon blow out through the sidewall gash.

Begin by looking for something to reinforce the sidewall (Fig. 3.2). Dollar bills work surprisingly well as tire boots (i.e., temporary internal casing reinforcements). The paper is pretty tough and should hold for the rest of the ride if you are careful. (I told you that cash would get you out of bad situations. Just don’t try putting a credit card in there; tire cuts don’t take American Express or Visa!) Business cards are a bit small but are better than nothing. You might even try an energy bar wrapper. A small piece of an old tire sidewall or lawn-chair webbing cut into an oval, or a strip of duct tape, might be a good addition to your patch kit for this purpose. You get the idea.


	
1. Lay out some cash. Place the bills or other reinforcement inside the tire over the gash (Fig. 3.2), or wrap it around the tube at that spot. Place several layers between the tire and tube to support the tube and prevent it from bulging out through the hole in the sidewall. If you only have one bill, fold it in half.




3.2 Temporary fix for a torn tire casing

[image: Image]



	
2. Put a little air in the tube. This holds the makeshift reinforcement in place.

	
3. Mount the tire on the rim. The procedure is in 7-6 (starting with step 3) and in Figures 7.13 to 7.15. Make sure that the tire is seated and the boot is still in place.

	
4. Inflate the tube to about 40 psi. Much lower than 40 psi will allow the boot to move around and may also lead to a pinch flat if you’re riding on rocky terrain. In any case, this type of fix is not a perfect solution, so you will need to check the boot periodically to make certain that the tube is not bulging out again.









3-4 FREEING A JAMMED CHAIN AND A TWISTED LINK


If the chain gets jammed between the chainring and the chainstay, it may be hard to get it out if the clearance is tight. You may find that you tug and tug on the chain, and it won’t come out. Well, chainrings flex, and if you apply some mechanical advantage, the chain will come free quite easily. Just insert a screwdriver or similar thin lever between the chainring and the chainstay, and pry the space open while pulling the chain out (Fig. 3.3). You will probably be amazed at how easy this is, especially in light of how much hard tugging would not free the chain.


3.3 Freeing a jammed chain

[image: Image]



3.4 Fixing a broken chain

[image: Image]


If you still cannot free the chain, disassemble it. Open the chain with a chain tool (4-7 or 4-11), pull it out, and put it back together as in Figure 3.4 (4-9 to 4-11). You can push out a pin on a 9-, 10-, 11-, or 12-speed chain, push it back in, and get home. But do not ride it any longer than you absolutely have to, because that link will be very weak; the plate will be prone to pry off the end of the rivet upon shifting.

If you have nine or more cogs on the rear wheel, you really need to install a master link (4-12) to be able to disassemble and reassemble the thin chain on your bike and expect to use it without worry for a prolonged period. If you already have a master link (Fig. 3.5) in the chain, it will make unjamming it easy; otherwise, carry one that is the proper width for your chain. SRAM, KMC, FSA, and Wippermann (Figs. 4.22, 4.23, and 4.24) make master links for most chain widths.

Once you get rolling again, you may find that if you continue to pedal a split second too long after the chain starts to jam, you will have a twisted chain link (Fig. 3.6). A twisted link will continually pop off the cogs and chainrings and won’t stay in gear. Once you find the twisted link, it will be obvious why it was popping out of gear—the chain will be running along nicely with the sides of the links vertical, and all of a sudden you will see some links leaning off to the side.

Untwisting such a link is easy if you have two pairs of pliers, two adjustable wrenches, or one of each. With the tools, just grab the links on either side of the twisted one at the rivet pins, and twist them to straighten the link.

Without pliers or wrenches, you can still untwist the link without having to bail on your ride. Shift to the smallest rear cog and flip the chain off the innermost chainring so it drops around the bottom-bracket shell and has no tension on it. Fold the chain at the twisted link so that link alone is at the top, horizontal. Grasp the vertical sections of chain running up to it on either side, and pull one hand toward you and push the other hand away from you to untwist the link (Fig. 3.7). Repeat until the twist is gone.


3.5 SRAM, Shimano, KMC, or FSA master link

[image: Image]



3.6 Twisted chain link

[image: Image]



3.7 Untwisting a twisted chain link without tools

[image: Image]






3-5 FIXING A BROKEN CHAIN


[image: ] Chains can break when you are mountain bike riding, usually while shifting the front derailleur under load. The side force of the derailleur cage plate pushing laterally against the chain, coupled with the high tension, can pop a chain plate off the end of a rivet. As the chain rips apart, it can cause collateral damage to other parts. The open chain plate can snag the front-derailleur cage, bending it or tearing it off, or it can jam into the rear dropout. When a chain breaks, the end link is certainly shot, and some others in the area may be as well.


	
1. Remove the damaged links with the chain tool. (You or your riding partner did remember to bring a chain tool, right?) Again, the procedures for removing the damaged links and reinstalling the chain are covered in 4-7 to 4-11. If only the outer chain plates of a single link are damaged, you can install a master link (Fig. 3.5), producing a permanent fix that doesn’t shorten the chain. Remove the damaged outer plates by pushing out the remaining rivet attaching them to the chain, and install a master link (4-11), noting proper orientation if you’re using a Wippermann master link (Fig. 4.24).

	
2. Replace the damaged links if you can. Did you bring along extra chain links? If so, replace the same number you removed. If not, you’ll need to use the chain in its shortened state. It will still work, but be careful to avoid shifting into the big chainring–biggest cog combination. Otherwise, you can rip up the rear derailleur if the chain is not long enough to encompass this span with a little slack.

	
3. Join the ends and connect the chain (Fig. 3.4). The procedure is in 4-10 (4-12 with a master link). Some lightweight chain tools and multitools are more difficult to use than a shop chain tool. Some flex so much that it is hard to keep the push rod lined up with the rivet. Others pinch the plates so tightly that the chain link binds up. It’s a good idea to discover these things before you need to perform repairs on the trail. Try out the tool at home or at your local bike shop. This way you’ll know what you’re getting into before you reach the trailhead.







3-6 STRAIGHTENING A BENT WHEEL


[image: ] If the rim is banging against the brake pads or, worse yet, against the frame or fork, pedaling becomes very difficult. This can result from a loose or broken spoke or a badly bent, or even broken, rim. The following sections detail four ways to deal with this problem.


a. Tightening loose spokes

If the wheel has a loose spoke or two, the rim will wobble all over the place, and if the tire is hitting the frame, or the rim is hitting the brake pads so hard that you can’t ride home on it, you’ll want to straighten the wheel before continuing.


	
1. Find the loose spoke (or spokes) by feeling all of them. The really loose ones, which would cause a wobble of large magnitude, will be obvious. If you find a broken spoke, skip to the next section (b). If you discover no loose or broken spokes, skip ahead to d.

	
2. Get out the spoke wrench that you carry for such an eventuality. (If you don’t have one, skip to c.)




3.8 Tightening and loosening spokes

[image: Image]



	
3. Mark the loose spokes. Tie blades of grass, sandwich bag twist-ties, tape, or the like around them so that you can still find the ones that originally caused the problem as the wheel becomes more true.

	
4. Tighten the loose spokes (Fig. 3.8). True the wheel, following the procedures in 8-2.






b. Fixing and replacing broken spokes

If you break a spoke, the wheel will wobble wildly and the tire will hit the chainstay, preventing you from riding farther unless you want to wear out the tire and wear into the chainstay.


	
1. Locate the broken spoke.


	
2. Remove the remainder of the spoke. Remove both the piece going through the hub and the piece threaded into the nipple. If the broken spoke is on the drive side of the rear wheel, you may not be able to remove it from the hub, because it will be behind the cogs. If so, wrap it around a neighboring spoke (Fig. 3.9), thus preventing it from slapping around, and skip down to step 6.

	
3. Get out your spoke wrench. (If you have no spoke wrench, skip to c.)

	
4. Replace the spoke if you can. If you brought a spare spoke of the right length or a Kevlar replacement spoke (mentioned in 1-6b), you’re in business; if not, skip to step 6. Put the new spoke through the hub hole, weave it through the other spokes the same way the old one was, and thread it into the spoke nipple that is still sticking out of the rim. If the new spoke looks just like the other spokes, mark it with a pen or tie blades of grass, sandwich bag twist-ties, tape, or the like around it to keep track of it as the wheel becomes more true. If you are using a Kevlar replacement spoke, thread it through the hub hole, attach the ends to its included spoke stub, adjust the ends to length, tie them off, and tighten the spoke nipple.




3.9 Wrapping a broken spoke

[image: Image]



	
5. Tighten the nipple on the new spoke. Use the spoke wrench (Fig. 3.8), checking the rim clearance with the brake pad as you go. Stop when the rim is centered between the pads at that point, and finish your ride. Skip to step 7.

	
6. If you don’t have a spare spoke but you do have a spoke wrench, bring the wheel into rideable trueness by loosening the spokes on either side of the broken one. These two spokes come from the opposite side of the hub and will let the rim move toward the side with the broken spoke as they are loosened. A spoke nipple loosens counterclockwise when viewed from its top (i.e., from the tire side—see Fig. 3.8). Ride home conservatively, as this wheel will rapidly get worse as the loose spokes loosen up even more.

	
7. Once at home, replace the spoke. Follow the procedure in 8-3, or take the spoke to a bike shop for repair. If you break a spoke more than once on a wheel, you should replace all of the spokes on the wheel, and you may need to replace the rim as well (Chapter 15 will lead you through rebuilding the wheel).






c. Opening the brake to get home

If the rim is banging the brake pads, but the tire is not hitting the chainstays or fork legs, just open the brake so that you can get home. If you have disc brakes, you won’t need to do anything with a wobbly wheel that’s not hitting the frame other than ride back carefully.


	
1. Loosen the brake cable. Decrease its tension by screwing in (clockwise) the barrel adjuster on the brake lever (Fig. 3.10). Remember that braking on that wheel is greatly reduced or nonexistent, so ride slowly and carefully.

	
2. If the rim is still banging the brake pads, loosen the brake cable at the clamp on the brake (usually using a 5mm hex) and then clamp the cable back down. You can also un-hook the cable as you would when removing the wheel (2-3, Figs. 2.1 and 2.2), but the brake arm on some cantilever brakes can flip around into the spokes as you ride, so I don’t recommend it. You now have no brake on this wheel; ride carefully and walk the bike through difficult sections.

	
3. If the bent wheel still won’t turn, remove both brake arms from the cantilever posts, put them in your pocket, and pedal home slowly. You will usually need a 5mm hex key for this. Do not attempt to ride a bike with brakes still attached to the frame or fork but disconnected from the cable. The brake arms will flap around as you ride and may get caught in the spokes, which could crack the seatstay or fork, not to mention your head, in a heartbeat.



If you want to straighten the wheel without using a spoke wrench, follow the procedures for dealing with a bent rim in d. Recognize that if you bend the rim by smacking it on the ground to correct for a loose or broken spoke, you will permanently deform the rim. Try to get home without resorting to this maneuver so that you don’t have to replace the rim.


3.10 Brake-lever adjusting barrel

[image: Image]



3.11 Fixing a bent rim

[image: Image]





d. Fixing a bent rim

If the rim is only mildly out of true and you brought a spoke wrench, you can fix the rim. The procedure for truing a wheel is explained in 8-2.

If the wheel is really whacked out, spoke truing won’t do much. To get the rim to clear the brakes so that you can pedal home, follow the steps in c above.

If the wheel is bent to the point that it won’t turn even when the brake is removed, beat it straight as long as the rim is not broken.


	
1. Find the area that is bent outward the most. Mark it on the outward side.

	
2. Hold the wheel by its sides. Have the bent part at the top with the mark facing away from you. Make sure to leave the tire on and inflated.

	
3. Smack the bent section of the rim against flat ground (Fig. 3.11).

	
4. Put the wheel back in the frame or fork. See if anything has changed.

	
5. Repeat the process until the wheel is rideable. You may be surprised how straight you can get a wheel this way. Of course, you can also make it a lot worse if you hit it too hard or at the wrong spot.









3-7 STRAIGHTENING A BENT BRAKE ROTOR


[image: ] You can snag a disc-brake rotor on a rock, root, branch, or another bike’s rotor (in the vehicle on the drive to the trailhead) and bend it. Generally, you can straighten a bent rotor easily enough with your hands (leave it attached to the wheel) and get it to pass through the brake caliper well enough to get back to your car or home. It may rub and make noise, but you can ride safely to where you need to go.

If the rotor is bent so badly that you cannot straighten it enough to get it to pass through the caliper, you can remove either the caliper or the rotor for your (slow and careful) ride back to the trailhead. For the caliper, you’ll most likely need a 5mm hex key. For the rotor, you’ll need either a Torx T25 wrench or a cassette remover and a big wrench, but you always carry one with you in your hydration pack or seat bag (Fig. 1.5), right?

If you remove either the rotor or the caliper and you have hydraulic brakes, I recommend that you wedge something between the brake pads, such as a piece of corrugated cardboard (or, ideally, a disc-brake pad spacer; it’s wise to carry one). That way, if you accidentally pull that brake lever, you won’t push the pistons out too far, at which point you would be stuck with the tough job of pressing them back in before you could fit a rotor between them again (see section 9-12).

If you do remove the caliper, make sure that it cannot get caught in your wheel as you ride. On a cable-actuated disc brake, you can disconnect the cable, stuff the caliper in your pocket or pack, and pull out or tie up the cable. On a hydraulic brake, tie or tape the caliper to your frame.

Once home, flip to 9-16 on truing rotors to come up with a more lasting fix.





3-8 REPAIRING A DAMAGED FRONT DERAILLEUR


If the front derailleur is mildly bent, straighten it with your hands or leave it until you get home. If it has simply rotated around the seat tube (the chain, your foot, or a pants leg can catch it and turn it), reposition the front derailleur so that the cage is just above and parallel to the chainrings, and then tighten the derailleur in place, usually with a 5mm hex key. If the derailleur is broken or so bent that you can’t ride, you will need to remove it or route the chain around it as described in the following discussions.


a. With only a screwdriver


	
1. Get the chain out of the derailleur cage. To do this, open the derailleur cage by removing the screw at its tail (Fig. 3.12). If for some reason the derailleur cage can’t be opened this way, open the chain with a chain tool or by hand at a master link (4-7 or 4-12).

	
2. Bypass the derailleur. Put the chain on a chainring that does not interfere with it (either shift the derailleur to the inside and put the chain on the big chainring, or vice versa).






b. With hex keys and a screwdriver (or a chain tool or master link)


	
1. Detach the derailleur from the seat tube. This usually takes a 5mm hex key.

	
2. Remove the screw at the tail of the derailleur cage (Fig. 3.12).




3.12 Opening the front-derailleur cage

[image: Image]



	
3. Separate the derailleur from the chain. Pry open the cage to do it. You could also disassemble the chain, pull it out of the derailleur, and reconnect it (4-7 to 4-11), but you will shorten the chain’s life in the process unless you do it at a master link.

	
4. Manually put the chain on. Choose whichever chainring is best for the ride home. If in doubt, put the chain on the middle one.

	
5. Tie the cable up. You don’t want it to catch in a wheel.

	
6. Stuff the derailleur in your pocket.




Now you can ride home.







3-9 REPAIRING A DAMAGED REAR DERAILLEUR


[image: ] If the rear derailleur gets bent just a bit, you can probably straighten it by hand enough to get home. If it’s damaged more than this and you need only to descend back to your home or car, it’s your lucky day. Remove the chain with a chain tool (4-7) or by hand if the chain has a master link (4-12), and coast back down.

If a jockey wheel fell out, you may be able to fix it as described in 3-10. Or if the return spring breaks and the chain hangs slack, you can try the fix in 3-11.

The most common rear-derailleur damage occurs when the derailleur gets caught in the spokes. If that happens, you almost invariably bend the derailleur as well as the rear-derailleur hanger—the part that hangs down from the dropout to which the derailleur attaches (Fig. 5.2). For this reason, always carry a spare derailleur hanger with you (Fig. 1.5) when riding a mountain bike. (Old steel and titanium frames don’t have replaceable hangers, but almost all aluminum and carbon and any current frames do; make sure you get the correct one that fits your bike.) If you can bend the derailleur and the hanger back enough to ride home, great. If not, or if you break the hanger by bending it back, you’ll need to replace the hanger; remove the rear wheel and derailleur to do it.

Once the new hanger is on, check to see that the derailleur jockey wheels line up vertically under the cogs. More often than not, the jockey-wheel cage will be bent in toward the spokes, making it shift poorly and making it likely to go into the spokes again. Often in these cases, the derailleur jockey-wheel cage has gotten bent inward, and as the wheel’s spokes have dragged the cage hard around with them, the cage or upper knuckle has rotated beyond its stop. To get the derailleur working again, bend the cage straight and then wind the cage or knuckle back into position past its stop. If it’s the stop on the cage and it is removable with a screwdriver, this is easy. If not, flex or bend the tab stop on the upper knuckle plate or cage until it allows the cage or entire derailleur to rotate back; a pair of pliers, screwdriver, or small hammer may do the trick. Often, you break the (already bent and weakened) tab off doing it, but the derailleur will still work. Once the derailleur has been twisted back into position with the chain routed properly, you may have to stick something like a screwdriver or spanner hook into the derailleur jockey-wheel cage to give you the leverage you need to straighten it in all three dimensions.

If the rear derailleur has been bent beyond fixing or is broken, then you will not be able to continue pedaling with the chain routed through it. To pedal home, route the chain around the derailleur, effectively turning your bike into a single-speed for the duration of your ride (Fig. 3.13). Watch out if you don’t have a hardtail, though, because the only rear-suspension bikes that can be set up as a single-speed bike are unified-rear-triangle bikes, where the dropouts are attached directly to the bottom-bracket shell via rigid chainstays, or concentric pivot bikes whose main pivot is centered on the bottom bracket. Other rear-suspension systems will alternately yank on and slacken the chain as they move. Taking the derailleur out of the equation means that there is nothing to take in or let out the slack. If you have a lockout on the rear shock, you can use that and continue with the following instructions. Otherwise, you must try another way to repair the derailleur, or you will be walking home.


3.13 Bypassing a damaged rear derailleur

[image: Image]



	
1. Open the chain and pull it out of the derailleur. Use a chain tool (4-7), or do it by hand if the chain has a master link (4-12).

	
2. Shift the front derailleur to a selected chainring. Pick the gear combination in which you think you can make it home most effectively. Be aware that the chain line must be tight and aligned straight (i.e., the chain must parallel the frame), or the chain will fall off the cog and the chainring and frustrate any attempts to pedal.

	
3. Choose a rear cog and wrap the chain around it. Bypass the rear derailleur entirely.

	
4. Remove any overlapping chain. Make the chain as short as you can, where you can still get the ends together. Then, if the bike has horizontal dropouts, push the wheel forward in the dropouts to get a bit more slack.

	
5. Connect the chain. Use a chain tool as described in 4-10. Pull the wheel back in the dropouts as far as you can to tension the chain.



Now ride home.





3-10 COMPENSATING FOR A LOST REAR-DERAILLEUR JOCKEY WHEEL


If you can find the jockey wheel and the bolt, just reassemble the parts onto the derailleur (see 5-33).

If you find the jockey wheel but not the bolt, you can reattach the wheel with one of the bolts holding a water-bottle cage to the frame (provided you did not try to save weight by using short bottle-boss bolts!). The thread may be the same, although if the bolt is too long, you will need to be careful that you don’t shift the derailleur inward far enough to catch it on the spokes as you ride. Otherwise, try wire or a zip-tie.

If you cannot find the jockey wheel, you can still rig up the derailleur to work or at least to pedal without shifting. If you lost the upper jockey wheel and the derailleur is a type with the same bolts top and bottom, then put the lower wheel on top first. Now, if you found the bolt for the lost wheel, just tighten the bolt back in where it was, making sure the chain is routed over it in the normal fashion as if the jockey wheel were still in place on the derailleur. If the bolt is also missing, you can still rig up a fix. Collect three threaded collars from the Presta valves on both of your wheels and from your spare tube. String them up between the cage plates with a twist-tie, wire, or zip-tie.





3-11 WORKING WITH A BROKEN REAR-DERAILLEUR RETURN KNUCKLE SPRING


If the spring in the rear derailleur’s lower knuckle breaks or gets dislodged, it will not twist the jockey-wheel cage and pull tension on the chain. If you have a bungee cord, hook it to the derailleur’s jockey-wheel cage and loop it around the end of the quick-release skewer. Reverse the skewer so that the lever is on the drive side, pointed back. Hook the other end of the bungee to wherever you can, such as a water-bottle cage or the seat tube, to maintain good tension.





3-12 RIDING WITH A BROKEN FRONT-DERAILLEUR CABLE


The chain will be on the inner chainring, and you will still be able to use all of the rear cogs. Depending on which chainring you want for your return ride, pick one of these three options:


	
1. Leave it on the inner ring and ride home.


	
2. Tighten the inner derailleur limit screw until, with luck, the derailleur sits over the middle chainring (Fig. 3.14). Leave the chain on the middle ring and ride home.

	
3. Bypass the front derailleur by removing the chain from the derailleur and putting it on the big chainring. You can do this either by opening the derailleur cage with a screwdriver (Fig. 3.12) or by disconnecting and reconnecting the chain with a chain tool or at a master link (4-7 and 4-9 to 4-11 or 4-12).




3.14 Tightening the inner front-derailleur limit screw

[image: Image]






3-13 RIDING WITH A BROKEN REAR-DERAILLEUR CABLE


The chain will be on the smallest or largest rear cog, depending on the type of derailleur, and you will still be able to use all three front chainrings. Most derailleurs use spring tension to move the chain to the small cog, so that is where the chain most likely will be. Conversely, Shimano Low Normal (current) or Rapid Rise (late 1990s) rear derailleurs use spring tension to move the chain to the largest cog, so a broken cable will leave it stuck there. You have three options:


	
1. Leave the chain on the cog it’s on and ride home.


	
2. With a standard rear derailleur, move the chain to a larger cog, push inward on the derailleur with your hand, and tighten the high-gear limit screw on the rear derailleur (usually the upper of the two screws) until it lines up with a larger cog (Fig. 3.15). Move the chain to that cog and ride home. With a Shimano Low Normal or Rapid Rise rear derailleur, move the chain to a smaller cog, push outward on the derailleur with your hand, and tighten the low-gear limit screw on the rear derailleur (usually the lower of the two screws) until it lines up with a smaller cog. Move the chain to that cog and ride home. You may have to fine-tune the adjustment of the derailleur limit screw to get it to run quietly without skipping.




3.15 Broken rear-derailleur cable—option 2

[image: Image]



3.16 Broken rear-derailleur cable—option 3

[image: Image]



	
3. If you do not have a screwdriver, you can push inward on a standard rear derailleur while turning the crank with the rear wheel off the ground to shift to a larger cog. Jam a stick in between the derailleur-cage plates to prevent the derailleur from moving back down to the small cog (Fig. 3.16). Don’t try this with a Shimano Low Normal or Rapid Rise rear derailleur, because the stick will be too close to the spokes for comfort.







3-14 GETTING HOME WITH A BROKEN BRAKE CABLE OR A BLOWN HYDRAULIC BRAKE HOSE


Walk home or ride slowly and carefully home if the trail is not dangerous.





3-15 RIDING WITH A FLAT SUSPENSION FORK


If you have a blown or leaking air-spring fork and can’t pump it, there’s not much you can do. You will just have to ride back with it that way. If the fork has a lockout lever or compression-damping adjustment, tighten it down to minimize bottoming out. Go slowly and keep your weight back.





3-16 RIGGING BROKEN SEAT RAILS OR A SEATPOST CLAMP


If you can’t tape or tie the saddle back on, try wrapping your gloves or some clothing over the top of the seatpost to pad it. Sticking an inverted water bottle over the top of the post also might make it rideable. Otherwise, remove the seatpost and ride home standing up.





3-17 RIDING WITH A BROKEN SEATPOST


If the seatpost shaft breaks, you can splint it internally with a stick, tape it up, and ride very carefully. A better solution is to ride home standing up.





3-18 RIDING WITH A BROKEN HANDLEBAR


It’s probably best to walk home. You could splint the broken handlebar by jamming a stick inside and wrapping it with duct tape. If the break is right next to the stem clamp, you could also loosen the clamp, move the handlebar over so that the break is inside the clamp, and retighten it. In either case, you must ride very carefully. The stick could easily break or the clamp could let go of the broken handlebar, leaving you with no way to control the bike. A sudden collision of your face with the ground would follow. From what I’ve heard, that can be a painful experience. In fact, now that I think of it, you might want to just walk your bike home.





3-19 FIXING A BROKEN LINKAGE BOLT ON REAR SUSPENSION


Try sticking a hex key into the hole where the bolt was and tape it in place.





3-20 DEALING WITH A SEIZED FREEHUB OR FREEWHEEL


If the rear cogs will not freewheel, you cannot coast. If you do stop pedaling, the forward-turning cogs will pull the slack chain around and rip up the rear derailleur. Try squirting some chain lube into the front and back of the freewheel mechanism. If you have no chain lube and the temperature is above freezing, try squirting water in to restore the freewheeling action. If the temperature is below freezing, you can sometimes free a frozen freehub by peeing on it. Hey, don’t laugh. It’s warm!

No matter what liquid you use for lubrication, you may need to hit the freehub with a stick to get it to turn.





3-21 AVOIDING GETTING LOST OR HURT AND DEALING WITH IT IF YOU DO


Mountain biking in the backcountry can be dangerous. You need to prepare properly and take personal responsibility for your own and others’ safety when riding in deserted country. Two deaths near Moab, Utah, in the summer of 1995 highlight the risks facing anyone who rides off into the backcountry.

The two who died in Moab were riding the popular Porcupine Rim Trail. They got lost on the descent off Porcupine Rim, missed the turn into Jackass Canyon, and then headed into Negro Bill Canyon—which divides the Porcupine Rim Trail from Moab’s most famous ride, the Slickrock Trail. It may come as a surprise that people could die and go undiscovered for 17 days so close to a main highway into town (which was right below them) and to two heavily traveled trails. But since they hadn’t told anyone of their plans, no one in town noticed when they did not return.

Their parents, not hearing from them for a few days, called the sheriff, and a search was mounted.

Once the riders got lost, they abandoned their bikes and tried to walk down to the road, instead of riding back the way they had come. That road and the Colorado River are very close as the crow flies and are visible at a number of points but, owing to the numerous cliffs, are quite difficult to reach. The two climbed, fell, or slid down to a ledge from which they apparently were unable to climb either up or down, and there they slowly perished from exposure.

They died on this ledge in such a way that they were very difficult to spot from the air. They had placed no items to indicate their positions to airborne spotters. Had searchers found their bikes, they could have concentrated the search on a small area. Regrettably, thieves took their bikes and helmets and did not alert the authorities.

Eventually, a helicopter searcher saw the bodies on the ledge, and a Forest Service ranger rappelled 160 feet down to them. He was able to then walk out unaided, indicating that perhaps the riders were so injured, exhausted, delirious, or hypothermic that they had been unable to take the same route out.

Cliffs, steep hills, and an array of other natural features can also pose a risk. Some years ago, another Moab rider barely managed to jump off his bike before it went hurtling over the edge of a cliff and dropped some 400 feet. Anyone who has ridden much in the canyon country of the Southwest can tell you that there are countless other trails near cliff edges that present a similar threat.

Even in seemingly safe areas, the risks can be high. Pro rider Paul Willerton came close to meeting his end on a relatively standard, cliff-free, but isolated trail near Winter Park, Colorado. Unable to walk after crashing and breaking his leg, Willerton had to drag himself many miles using only his arms.

We all tend to think that nothing like this will happen to us. But it can happen, and far too easily. That shouldn’t discourage you from riding in the backcountry, but it should encourage you to think and utilize the following 12 basic backcountry survival skills. They could make the difference between life and death.


	
1. Always take plenty of water. You can survive a long time without food but not without water.

	
2. Tell someone where you are going and when you expect to return. If you know of someone who is missing, call the police or sheriff.

	
3. If you find personal effects on the ground, assume that someone could be lost or in trouble. Report the find and mark the location.

	
4. If you get lost, backtrack. Even if going back is longer, it is better than getting stranded.

	
5. Don’t go down something you can’t get back up or go up something you can’t get back down.


	
6. Bring matches, extra clothing and food, a flashlight, and perhaps an aluminized emergency blanket in case you have to spend the night out or need to signal searchers.


	
7. If the area is new to you, go with someone who is familiar with it or take a map and compass—and know how to use them.


	
8. Wear a helmet. It’s hard to ride home with a cracked skull.

	
9. Bring basic first aid stuff and bike tools, and know how to use them well enough to keep yourself and your bike going. Test your portable tools at home before packing them into your spares kit.

	
10. Walk your bike when it’s appropriate. Falling off a cliff is a poor alternative to taking a few extra seconds or displaying less bravado. Try riding on difficult sections of trail to improve your bike handling, but if the risk of falling off a cliff is great or a mistake could leave you injured a long way from help, find another place to practice those moves.

	
11. Don’t ride beyond your limits if you are a long way out. Take a break. Get out of the hot sun. Avoid dehydration and bonking by drinking and eating enough.

	
12. Teach your friends all these things.




These rules are in addition to the following International Mountain Bike Association Rules of the Trail, which we would all do well to adhere to:


	
1. Plan ahead.


	
2. Always yield trail.


	
3. Never scare animals.


	
4. Ride on open trails only.


	
5. Control your bicycle.


	
6. Leave no trace.




Keep in mind that your decisions affect yourself and could affect your riding partners, your families, and countless others. Recognize that endangering yourself can also endanger the person trying to rescue you. Search-and-rescue parties are usually made up of helpful people who will gladly try to save you, but no one appreciates being put in harm’s way unnecessarily.

In summary, make appropriate decisions when cycling the backcountry. Learn survival skills and prepare well. Understand that even though you have a $4,000 bike and are riding on popular trails, you are not immune to danger. When ignorance makes us oblivious to danger, it sadly becomes the danger itself.








4 CHAINS



TOOLS


	Chain lubricant

	12-inch ruler

	Chain tool (“chain breaker” or “chain cutter”)

	Lots of rags

	Rubber gloves



OPTIONAL


	Chain-elongation indicator

	Master link pliers

	Solvent (citrus-based)

	Self-contained chain cleaner

	Old water bottle

	Caliper

	Pliers

	Solvent tank

	Rohloff cog-wear indicator






A chain is only as strong as its weakest link.

—ANONYMOUS

A sausage is only as good as its last link.

—BLUTO



A bike chain is a simple series of links connected by rivets. Rollers surround each rivet between the link plates and engage the teeth of the cogs and chainrings. It is an extremely efficient method of transmitting mechanical energy from the pedals to the rear wheel. In terms of weight, cost, and efficiency, the bicycle chain has no equal, and—believe me—people have tried without success to improve on it for years.

To keep your bike running smoothly, you have to take care of the chain. It needs to be kept clean and well lubricated in order to transmit your energy efficiently and shift smoothly. Chains should be replaced frequently to prolong the working life of other, more expensive, drivetrain components because a chain gets longer as its internal parts wear, thus contacting the gear teeth differently than intended.

Today’s derailleur chains require more care to avoid breakage because the rivets are shorter and the outer plates thinner than when bikes had only five rear cogs. This makes proper connection especially important.

To isolate specific chain issues, check out “Troubleshooting Chain Problems” at the end of this chapter (4-14 through 4-16).

CHAIN SERVICE AND ASSEMBLY



4-1 LUBRICATING THE CHAIN


When lubricating the chain, use a lubricant intended for bicycle chains. If you want to get fancy about it, you can assess the type of conditions in which you ride and choose a lubricant intended for those conditions. Some lubricants are dry and pick up less dirt in dry conditions. Some are sticky and therefore less likely to wash off in wet conditions. Still others claim to be metal conditioners that actually penetrate and alter the surface of the metal. Some lubes run faster than others in chain-friction tests, but that may or may not say anything about longevity. Be aware that some wax-based lubricants don’t protect well; the chain tends to look clean and doesn’t pick up dirt because the wax continually flakes off, but chain life with such lubricants can be short. Find a lube that works for you and the conditions you ride in.

Chain lubes generally come in spray cans and squeeze bottles. Sprays should be avoided for regular maintenance chores because they tend to spew too much oil over everything, including in the air where you can inhale it. The chain needs oil only between contacting parts. On the outside, a thin film will keep corrosion at bay; more than that will only attract dirt and gunk without improving the function of the chain.


	
1. Drip a small amount of lubricant across each roller (Fig. 4.1). Periodically move the chain so that you can easily access the links you are working on. To speed the process, turn the crank slowly while dripping lubricant onto the chain as it goes by. Yes, this method will cause you to apply excess lubricant, which will pick up more dirt. But overlubricating is far preferable to not lubricating, and if you wipe and lube the chain after each ride or two, it won’t build up excessive grime.




4.1 Lubing the chain

[image: Image]



	
2. Wipe off the chain lightly with a rag. In wet conditions, expect to use more lubricant (after every ride or even during a long, rainy ride).







4-2 CLEANING THE CHAIN BY FREQUENT WIPING AND LUBRICATION


You can clean the chain in a number of ways. The simplest method is to wipe it down frequently, lubricate it, and then wipe off the excess lube. If you do this before every ride, you will never need to clean the chain with a solvent. The lubricant softens the old sludge buildup, which is driven out of the chain when you ride. Of course, the lubricant also picks up new gunk, but if you wipe it off before it’s driven deep into the chain and if you relubricate the chain frequently, it will stay clean and supple. Chain cleaning can be performed as follows with the bike standing on the ground or in a bike stand:
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