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Introduction

The first time I ever installed a new bicycle chain (or wrapped fresh handlebar tape or changed my brake pads or tightened a loose headset . . . ), author and pro mechanic Todd Downs was by my side, helping me every step of the way to be sure I got it right. At least that's how I felt, with my dog-eared, greasesmudged copy of the 5th edition of The Bicycling Guide to Complete Bicycle Maintenance & Repair perched next to me on my workbench.

A bicycle is a beautifully simple machine, its basic design unchanged for more than a century. And yet it's comprised of hundreds of piecesand every year new models emerge, with the latest parts and technology that require new tools and techniques to maintain and fix. To those of us with zero mechanical inclination, any bicycle, new or old, can seem intimidating.

But I've learned over the years that the more familiar you become with your bike, the more fun the sport of cycling can be. You'll have a better-tuned, higherfunctioning machine. You'll save timenot to mention moneyby not having your bike sitting in the repair shop on a sunny day when you'd rather be out pedaling. And for many people, maintaining a bicycle can become a secondary pastime: The first successful derailleur adjustment or trued wheel or properly set suspension can bring a level of satisfaction not unlike completing your first century ride on the road or cleanly riding a rock garden on the trail.

No matter what your skill level or what kind of bike you havefrom the latest carbon fiber dream machine to an old clunker gathering dust in the garagethis revised and expanded 6th edition of The Bicycling Guide to Complete Bicycle Maintenance & Repair has you covered. Todd, a race mechanic for Team U.S.A. and Mavic, has added a great deal of new information, but not at the expense of the old. This is a complete guide, after all. Within the pages of this book, Todd will introduce you to all the parts of your bike, show you which components perform what functions, and explain how they all come together to make your bicycle work. You'll learn what tools and supplies are essential and which, though perhaps less necessary, can improve the speed, accuracy, and ease of repair. And Todd explains the basic as well as the tried-and-true pro techniques to keep everything in working order by cleaning, inspecting, lubricating, and adjusting.

The craft of bicycle mechanics, though well developed and documented for more than a century, is still largely passed on from master to apprentice through guidance and shared experience, much the same way as other traditional crafts are taught. In that spirit, you will benefit not just from Todd's knowledge but also from the experience of the many professional mechanics who have helped shape this book in all of its previous editions. You couldn't hope to have better guides.

Loren Mooney 
Editor-in-Chief 
Bicycling


CHAPTER 1

HOME BICYCLE REPAIR

[image: image]

Whether you ride a bicycle for fun, fitness, transportation, or an adrenaline fixor maybe all of theseyou need this book. Even if you think you never want to perform your own repairs, knowing your bike intimately, as you can after reading this text, is an invaluable tool for any cyclist. Just in taking this book from the shelf, you've shown yourself to be a cycling enthusiast: someone who has more than a passing interest in bicycles and cycling. You ride your bike (maybe several) far, frequently, or both. Perhaps you ride only in fair weather, or perhaps you're out even when the postal service wants to stay in. In either case, all that time spent in the saddle of any bike results in wear and tear, no matter what the quality of the bike.

Luckily for us, bicycles are nearly as fun and easy to service as they are to ride. The bicycle is one of the few things left in our lives that just about anyonewith a small amount of coachingcan understand and maintain at home. Your car, by comparison, is intentionally shrouded in mystery, with anything not integral to its daily use hidden behind plastic and glossy paint. Lights on the dashboard hint that something is amiss, but only your dealer can coax the car to reveal its ailment, using special diagnostic equipment that reads the millions of bits of information that the car's computer tracks. The bicycle, though, is open and obvious. A lightweight framework of tubes proudly presents all the mechanisms for inspection and adjustment. Shapes, materials, and dimensional standards have changed slightly as technology has progressed over the bicycle's nearly 150-year history, but form still follows function on the bicycle, and the same simple mechanical principles make it go and stop.

If you're a numbers person, you'll be pleased to find that geometry and dimensional tolerances can dictate how and when your bike works and doesn't work. And if you're not a numbers person, you're equally in luck. How's this possible? Despite the fact that bicycle components are designed with very specific dimensions that allow them to work seamlessly together, it's important to remember that human interface is what makes a bicycle work. Without a person, a bicycle cannot stand on its own two wheels; it can't steer; it can't shift. It needs a rider to be a bicycle. And as with your favorite pair of jeans, when something feels right, it's usually right.

So what does it really take? you ask. And have I got it? Every cyclist needs a pump, a patch kit, a folding tool or mini tool kit, and just a little bit of knowhow to keep a favorite bikeor any bike, for that matterrolling along smoothly. That's it. Really.

Hand tools are easy. There are many high-quality options available from several manufacturers, and the good folks at your local bike shop can help you decide which suits you and your bike best. The Bicycling Guide to Complete Bicycle Maintenance & Repair can take care of the rest, giving you the knowledge and the confidence to start you on your way to knowing your bike better than you ever have beforebecause knowing your bike will make every ride more enjoyable. And isn't that what it's really all about?

YOU ARE IN THE SADDLE

Maintaining your own bicycle can be relaxing, rewarding, and financially liberating. As parts wear, they need to be replacedand you'll pay the same amount for these whether the bike shop installs them or you do it yourself. A good mechanic costs money, though, and a cheap mechanic may end up costing you more in the long run. So it stands to reason that the cost (in time) of performing your own labor may be repaidboth in dollars and in pride.

There are other good reasons to become your own bike mechanic. The more you work on your bike, the more you learn about it, and the better it runs. You soon discover that a tweak here and a tweak there is often all it takes to keep things running right. You learn that some problems are easy to correct and some are difficult, and then you learn a few tricks to prevent the difficult ones. You see the value of preventive maintenance in minimizing the need for expensive repairs.

Think how much more enjoyable, too, your rides with friends will be if you can quickly diagnose and correct a roadside or trailside problem on a riding partner's bike. You can be a hero and preserve precious ride time that might otherwise be spent hobbling home.

Of course, unless you've made the greatest commitment of allto open your own full-service bicycle repair shopthere will be repairs that are simply out of your grasp for lack of specialized tools. Things like frame-alignment tables and facing tools are just too expensive and infrequently needed to justify for any home workshop. When these kinds of situations arise, knowing the root cause can help a qualified professional help you much more quickly and efficientlythe way a physician is more able to treat your physical ailments when you've stated your symptoms clearly. These procedures will be discussed in this book so you can understand and identify them.


[image: image]
Servicing your bicycle is easiest when the bike is held off the ground by a quality workstand. Shown here are models from Park Tool and Pedro's.



CREATING A SPECIAL WORK SPACE

Your home workshop should be in a comfortable, open space with sufficient ventilation. Garages and basements are the most popular locations for a home work space, but be certain that the lighting is good and the surrounding area is kept relatively clean. A floor clean enough to eat off isn't necessary, but you don't know frustration until you've chased a 1/8-inch ball bearing across a cluttered basement!

In a space of about 7 by 7 feet, you can create a pretty comfortable bicycle repair station. This allows for a workbench about 4 to 6 feet long by 2 feet deep for resting tools, small parts, and a supply of lubricants and cleaners. Opposite the workbench, you will want a workstand to hold your bike. An ideally placed workstand will hold your bike about 36 to 40 inches from the workbench, giving you enough room to move while still keeping both bike and bench within easy reach. On the back of your workbench, a pegboard with hooks to hold your most frequently used tools will keep things organized and efficient. Paint the pegboard a light color to make your tools more visible, then outline the tools with a black marker on the board to help remind you where things go and what isn't put away. A short piece of two-by-four with holes drilled through makes a great storage solution for screwdrivers, loose hex keys, pens, picks, and other small tools. Lastly, a shelf under your workbench is handy for housing a small toolbox with less frequently used tools, a small trash bucket, a rag bin, and some small bins for hardware and spare parts.

Hardware stores sell kits for building workbenches just like the one described, but the sturdiest are easily constructed with just a few two-by-fours and a sheet of 3/4-inch plywood. (Spend a little extra on exterior-grade plywood. It's more resistant to liquids that can cause your workbench top to warp and peel.) Build your workbench about 34 to 36 inches tall (or a little higher or lower if you're over 6 feet or under 5 feet tall). If you have a larger area to play with, go ahead and build your workbench 8 feet long, and revel in all that extra elbow room.

It's easiest to work on your bike when it's suspended a couple of feet off the floor. This can be achieved in a number of ways. A system as simple as two cords hanging from a rafter with hooks to hold your bike at the correct level or a rack made from scrap two-by-fours to hold your bike up by the frame (the same way a rack on the back of a car works) serves just fine for the purposes of most simple maintenance tasks. Just be sure there is clearance for the crank and wheels to spin freely. For frequent use or more complex jobs, though, nothing beats a proper bicycle repair stand. Ready-made stands come in versions to suit anyone from the most casual home tinkerer to the seasoned pro. They work by clamping on to the seatpost or a frame tube (be careful and read the manualsome of these clamps are powerful enough to crush a frame if not applied properly) and allow you to rotate the bike up or down to bring the area you are working on closer to you.

All this talk of garages, basements, and extra space may be making the apartment dwellers among us feel left out in the cold, but there's no need to despair. Folding workbenches and repair stands can disappear into a closet quickly and easily, along with a small tool tote. Pick up a small linoleum remnant from a flooring store and you can even save your carpet (and security deposit!). Lay it down when working on your bike; when you're finished, wipe it down and roll it up to hide away with your portable bike shop.

It is likely that you already have many of the basic hand tools you will need to start working on your own bike. If not, things like adjustable wrenches, pliers, screwdrivers, and combination wrenches can be most economically purchased from your local hardware store. Of course, if you like to keep it in the neighborhood, bicycle-specific tool manufacturers like Park Tool and Pedro's make shop-quality versions of these as well as all the specialty tools you may eventually want or need. We have provided lists of what makes a good assortment of tools for the casual home mechanic and what could be an ultimate assortment for those who want to be entirely self-sufficient. You'll also need cutting oil (if you plan to tap or chase threads), electrical tape, grease, solvents, spray lube, thread adhesive, and wax. If you're not sure which category you fall under, start small and add to your collection as the need arises.

Now that your work space is organized, you may want to create a list of periodic maintenance tasks to hang next to your favorite cycling calendar.
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Maintaining a fleet of bikes requires a fleet of tools. This assortment is more than the average home mechanic would likely need, but it would make a good start for an aspiring pro wrench.



Good Tool Assortment



	GENERAL TOOLS	BICYCLE TOOLS



	[image: image] Phillips screwdrivers (#1 and #2)	[image: image] floor pump with gauge

	[image: image] flat-tipped screwdrivers (7/32,  and 5/16 in)	[image: image] repair stand

	[image: image] standard pliers	[image: image] tire levers

	[image: image] water pump pliers (Channel Lock, etc.)	[image: image] pedal wrench (long-handled wrench with strong jaws for removing and installing pedals)

	[image: image] needle-nose pliers	[image: image] cone wrenches (13-19 mm for adjusting wheel axle bearings)

	[image: image] small and medium locking pliers (Vise-Grip, etc.)	[image: image] Schrader valve core remover (to fix slow leaks in car-type valves)

	[image: image] diagonal cutter	[image: image] cable cutter (cuts brake and shift cables without fraying)

	[image: image] hex keys (2, 2.5, 3, 4, 5, 6, 8, and 10 mm)	[image: image] cable stretcher (aka fourth hand, for brake cable adjustments)

	[image: image] Torx keys (T-7, T-25, and T-40)	[image: image] chain rivet extractor (for removing, installing, and repairing chains)

	[image: image] metric combination wrench set (6 through 17 millimeter)	[image: image] cassette lockring remover or freewheel remover that fits the cogset(s) on your wheel(s)

	[image: image] adjustable wrenches (8 and 12 in)	[image: image] chainwhip (for holding cassettes steady during lockring removal, or a pair to disassemble freewheels)

	[image: image] 8-ounce ball peen hammer	[image: image] spoke wrench(es) that fit(s) your spoke nipples

	[image: image] plastic, rubber, or leather mallet	[image: image] crank bolt wrench or 14 mm socket and ratchet handle

	[image: image] scissors	[image: image] crankarm remover(s)

	[image: image] tape measure (in centimeters and inches)	[image: image] chainring bolt spanner

	[image: image] hacksaw frame and blades (18 and 32 TPI, plus carbide for carbon fiber)	[image: image] bottom bracket tool(s) to fit your bottom bracket(s)

	[image: image] utility knife	[image: image] headset wrenches (if you have a threaded headset)

	[image: image] awl	[image: image] suspension pump (if you have air-sprung shocks)

	[image: image] cold chisels (for cutting or carving metal)	 

	[image: image] punches (for driving out or aligning things)	 

	[image: image] outside calipers	 

	[image: image] small magnet (useful for extracting ball bearings from components)	 

	[image: image] rubber gloves	 

	[image: image] safety glasses or goggles	 
	



Ultimate Tool Assortment



	Includes all of the tools from the Good Tool Assortment list, plus:



	[image: image] Sutherland's Handbook for Bicycle Mechanics (the definitive source for component measurements)

	[image: image] stainless steel ruler (6 in/15 cm)

	[image: image] sturdy bench vise

	[image: image] solvent tank (a safe place to clean parts and store solvent)

	[image: image] truing stand

	[image: image] Vernier caliper (a precise tool for checking component dimensions)

	[image: image] dishing gauge (for centering the rim over the axle when building or truing wheels)

	[image: image] taps (for repairing threads; 5 millimeter x 0.8, 6 millimeter x 1.0, 7 mm x 1.0, 8 mm x 1.0, and 10 mm x 1.0)

	[image: image] tap handle

	[image: image] spoke tensiometer (for measuring spoke tension)

	[image: image] dropout alignment tools (for repairing bent dropouts)

	[image: image] thread pitch gauge (for measuring threads)

	[image: image] headset installation tools (for installing headset cups and crown races)

	[image: image] spoke ruler

	[image: image] derailleur hanger alignment tool (for repairing bent hangers)

	[image: image] tapered reamer (for enlarging holes by hand)

	[image: image] rear triangle alignment indicator bar (for checking frame alignment)

	[image: image] medium and coarse, round and flat files (for machining metal parts by hand)

	[image: image] electric drill and drill bits

	[image: image] Bondhus hex keys (hex keys with ball-shaped ends ideal for working in tight spaces; 2-6 mm, 8 mm, and 10 mm)

	[image: image] inside caliper

	[image: image] torque wrench

	[image: image] grinder with wire wheel

	[image: image] hex key bits (to fit torque wrench; 4, 5, 6, and 8 mm)

	[image: image] air compressor with blower attachment (simplifies tire inflation and grip installation)

	[image: image] snap ring pliers

	[image: image] lockwire pliers and lockwire (for securing disc brake hardware and wiring mountain bike grips in place)

	[image: image] tubing cutter

	[image: image] hydraulic disc brake bleed kit(s)
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Mini-tools come in many configurations to suit different needs. Even the most basic can mean the difference between riding home and walking home.



AVOID PROBLEMS THROUGH PREVENTIVE MAINTENANCE

Everybody has heard that an ounce of prevention is worth a pound of cure. Well, when it comes to bikes, an ounce of preventive maintenance is worth a pound of expensive repair.

The first part of preventive maintenance is also the simplestkeeping your tires properly inflated. You'll find the recommended pressure written on the tire's sidewalk At least every other ride for road bikes or once a week for mountain bikes, check the pressure with a floor pump that has a gauge. Maintaining the proper tire pressure makes the bike roll most efficiently. More important, it ensures that when you hit a rut or pothole or rock, your wheels will have the best chance of escaping damage. (You can help, too, by getting off the saddle and absorbing the shock in your knees and elbows.)

Next priority should be keeping your bike clean and lubricated. Freeing your bike of grime and grit by wiping it down regularly will help your machine perform better and prevent corrosion. It's also easier to inspect your frame for signs of corrosion and cracks at the tube junctions when the frame is clean. Discovering these issues early gives you the best chance of mitigating the problem and saving the frame (or your front teeth).

At least once a month (or after every muddy ride), wipe down your frame with a damp cloth. While you're at it, polish it with an all-in-one bike cleaner (or even Lemon Pledge furniture polish for a quick spray and spruce-up). Polish will give your bike's finish a slick coating that dirt and grit will less easily adhere to and makes each subsequent cleaning easier.

Clean the rims of your wheels frequently because the grime that builds up on them is passed along to your brake pads and can reduce the brakes' effectiveness. At least once a month (more frequently if you do a lot of riding on dirty road surfaces), clean your rims and brake pads with isopropyl rubbing alcohol.

Inspect the brake pad surfaces that strike the rims, and use an awl or pick to dig out any small stones, metal, and debris embedded in the pads. These will quickly cut into the rims, damaging them over time. Then scuff off the glaze that may develop on your brake pads with a piece of emery cloth, sandpaper, or a fine file.

Most hubs, headsets, and bottom brackets are now of the sealed variety. If you have the unsealed type, grit and grime can make their way into the bearings and be difficult to remove. In this case, you must disassemble the parts, clean them, and then repack them in fresh grease. There are some preventive measures that you can take. Wrapping pipe cleaners around the openings of unsealed hubs or pulling sections of old tire tubes over the upper and lower stacks on your loose bearing headset are cheap and effective ways of making a mechanical seal. These techniques are described further in the chapters devoted to these parts.

Besides inflating tires and cleaning and lubricating, the other primary maintenance task on a bike is to make sure that parts are properly fastened and adjusted.

Some loose or improperly adjusted parts are dangerous. Others simply lead to unnecessary wear and deterioration of components. Both types of problems can be avoided by frequent checking to make sure all parts of your bike are properly tightened and adjusted.

Bicycle Tool Kit



	Here are the tools to carry when you ride. Carry them in a bag under your seat or in a backpack.



	[image: image] spare tube (even if you use tubeless tires)

	[image: image] tube patch kit (contains patches, glue, and sandpaper; check the glue frequently since it tends to dry out once opened)

	[image: image] tire boots (patches to repair cuts in the tire; a dollar bill or energy bar wrapper works in a pinch)

	[image: image] tire levers

	[image: image] all-in-one mini-tool such as the Crank Brothers Multi 17 (a small tool that includes 2, 2.5, 3, 4, 5, 6, and 8 mm hex keys; chain tool; flat screwdriver; Phillips screwdriver; T-25 Torx key; spoke wrenches; and 8 and 10 mm open wrenches)

	[image: image] mini pump or frame pump (set to fit your type of valve) or CO2

	[image: image] inflator and cartridge

	[image: image] small length of wire (handy for making temporary get-home repairs on the side of the road or trail)

	[image: image] emergency money

	[image: image] identification (written inside your helmet, too)




CHOOSING CLEANING MATERIALS

What do you use to clean a bike? Water, for starters. Some cyclists hose down their bikes after a dirty ride. This technique is fine when using the trickle from a garden hose or squirts from a spray bottle. When you do this, just bounce the bike on its tires a couple of times to shake off some of the water, then let it air-dry in a warm place. Treat it the same way after riding in a drenching rain. In both cases, if you have a leather saddle, you don't want to get it too wet, so wrap it in a plastic bag to protect it. Avoid using pressurized water streams, like those at a car wash, for example. Too much force can push water past the seals in your hubs, headset, and bottom bracket and force the grease out, increasing the frequency with which you will need to service or replace these bearings.

Along with the water, use a sponge and a mild soap such as dish soap. Some parts get too greasy and grimy to be cleaned with soap and water. Parts such as chainrings, chains, the insides of hubs, headsets, and bottom brackets need to be cleaned with a degreaser or solvent. Which one you use depends on how difficult the part is to clean. In general, the most aggressive solvents are the most volatile, which means in part that their vapors will quickly permeate the air around you and may pose a hazard to your health.

Gasoline and lacquer thinner are examples of readily available solvents of this type. Both are very effective cleaners but also are highly volatile and highly flammable. Don't use them.

WD-40 is a well-known product that contains several different solvents mixed with a light oil. The most aggressive solvent in the mixture quickly evaporates into the air if you leave it sitting in an open container. For cyclists, WD-40 may be most useful in its spray form for loosening gummed-up parts in derailleurs and chains. Be careful with it, however, as most parts makers discourage its use. Bicycle-specific degreasers are available in varying strengths from Pedro's, Finish Line, and Simple Green. The advantage of using a bicycle-specific cleaner or degreaser is that most are formulated to not harm plastic or composite components that make up many of today's high-performance parts. As a general rule, keep citrus-based cleaners (Pedro's Pro J, Finish Line Citrus Degreaser, etc.) on chains, cogs, and chainrings and away from shifters, and minimize their contact with your bike's paint or clear coat. Green cleaners like Pedro's Green Fizz (formerly Bio Degreaser) and Simple Green Bike Cleaner are milder and will not harm paint or clear coat in any concentration. Use these to clean greasy residue anywhere on your bike.

Best of all, these cleaners are environmentally friendly and, in most cases, biodegradable. Despite the relatively benign nature of these biodegradable cleaning products, wearing rubber gloves is a good idea whenever using cleaning agents. In fact, wearing rubber gloves like Park's Nitrile Mechanic's Gloves is a good way to protect your hands and keep clean while you're performing any bicycle repair.

Rubbing alcohol is less harsh to your skin than most solvents and works for lighter jobs, such as cleaning brake pads and the braking surfaces of your wheel rims. Some mechanics recommend acetone for specific cleaning jobs like getting tubular glue off carbon rims; we don't recommend it. While it won't hurt carbon fiber, it is harmful when inhaled, the vapors can also irritate your eyes, and it will eat right through rubber gloves. If you have a particularly tough bit of cleaning work, use naphtha instead.

Besides soap, water, and degreaser, all you need to get your bike parts clean are a bucket, plenty of rags, and a few sponges, pads, and brushes. Scouring pads made of synthetic materials that are kind to shiny metal surfaces are useful aids in cleaning rims and removing road tar from bike frames. Old toothbrushes can be put to good use cleaning freewheel cogs, chainring teeth, and chains. Larger brushes work well for getting between spokes, around brakes, and into the tight spots on the frame. Experiment to find what works best for you, put together a kit, and store it in a bucket.

Disc brakes are extremely sensitive to oil, so special care must be taken when cleaning the brake disc, or rotor. Just the small amount of oil on the surface of your skin is enough to hinder disc brakes' performance or even ruin the brake pads permanently. Use a cleaner specifically intended for bicycle disc brakes, such as White Lightning Clean Streak or Disc Doctor, and a perfectly clean rag to spray and wipe off the rotors. Rubbing alcohol is also acceptable for cleaning rotors. Disc brake pads generally should not be cleaned, but in a case of oil contamination, it is sometimes possible to revive the pads by soaking them in rubbing alcohol and then gently scuffing them on a piece of sandpaper or emery cloth laid flat on your workbench.

Maintenance Schedule


BEFORE EVERY RIDE

[image: image] Check tire pressure.

[image: image] Make sure the chain is properly lubricated.

[image: image] Make sure the brakes grab firmly. Make sure the wheels are centered in the frame and that the quick releases are firmly closed.

[image: image] Check that the brakes are properly aligned and the pads are in good condition.

[image: image] Check and adjust pressure of air-sprung suspension components.

[image: image] Check hydraulic brake lines for kinks or splits.

[image: image] Bounce the bike to detect rattles that might indicate loose or misadjusted parts.

[image: image] Make sure bags and panniers are secure and that no loose straps can get caught in the wheels.

[image: image] Check that your pump/inflator is present and your repair kit complete.

AFTER EVERY RIDE

[image: image] Brush foreign objects off the tread, and check the overall condition of the tires.

[image: image] Wipe down or hose down the bike if it's very dirty. Be careful not to direct water at bearings or other sensitive components; bounce the bike to shake off excess water, then store it in a warm, dry place.

[image: image] Dry off the saddle if it's wet.

[image: image] If the chain got wet, wipe it down and apply some fresh chain lube.

[image: image] After a wet ride, remove the seatpost, turn the bike upside down, and let the seat tube drain. Apply fresh grease or anti-seize before reinstalling the post (unless you have a carbon fiber frame or seatpost, in which case use assembly compounda paste formulated to work with carbon and composite materials).

[image: image] Check hydraulic brake lines for kinks or splits.

EVERY MONTH (OR MORE OFTEN IF RIDING 5 OR MORE DAYS PER WEEK)

[image: image] Wipe down the entire bike with a wet rag.

[image: image] Check for cracks or signs of stress on the frame, rims, crank, fork, handlebar, and stem.

[image: image] Hold the front wheel between your knees and try to turn the handlebar with one hand; if it moves easily, tighten the stem bolt(s).

[image: image] Give the chain, cogs, and chainrings a quick degreasing on the bike, and relubricate the chain.

[image: image] Lubricate the bushings of the idler and jockey pulleys on the rear derailleur.

[image: image] Lubricate the pivot points on the front and rear derailleurs.

[image: image] Check the crankbolts and chainring bolts for tightness.

[image: image] Clean the legs of the suspension forks and the body of the rear shock; then apply lubricant to the dust wipers to keep them from drying out.

[image: image] Lubricate the springs and pivot points on clipless pedals.

[image: image] Check that all brake hardware is secure.

[image: image] Check the spoke tension and trueness of the wheels and adjust as needed.

[image: image] Check cables for kinks and fraying.

[image: image] Measure the chain and check the cogs and chainrings for excessive wear; replace if necessary.

[image: image] Check the condition of the brake pads; replace if excessively or unevenly worn. For rubber rim brake pads, pick out debris with an awl and remove glazing by scuffing with a half-round file.

[image: image] Clean the rims with isopropyl rubbing alcohol.

[image: image] Check accessory hardware (racks, bottle cages, etc.) for tightness.

[image: image] Check the condition of the glue on tubular (sewup) tires.

[image: image] Add two to four drops of oil to internally geared hubs (when an external oil port exists).

[image: image] Clean and treat leather saddles with saddle soap or leather dressing.

[image: image] Check headset for proper adjustment.

[image: image] Check rear suspension pivot bolts for proper torque.

EVERY 6 MONTHS

[image: image] Check the bearing adjustment on front and rear hubs.

[image: image] Check the adjustment on pedal bearings.

[image: image] Check the bottom bracket for proper adjustment.

[image: image] Check the seat tube for rust on steel frames.

[image: image] Clean the cables, and flush the cable housings with a light aerosol solvent.

[image: image] Check all hardware on the bike.

[image: image] Overhaul suspension forks, rear shocks, and rear suspension pivots.

EVERY YEAR

[image: image] Overhaul hubs.

[image: image] Overhaul headset.

[image: image] Replace cables and housings.

[image: image] Replace worn parts such as tires and brake pads.

[image: image] Replace grips or handlebar wrap.



LUBRICANTS

Along with a thorough cleaning, properly lubricating the moving parts of your bike is extremely important. There are many lubricants on the market, and here are some general guidelines.

Grease. This book frequently calls for the use of medium-weight grease. This is the lubricant recommended for all bearing installations on a bike as well as for threaded parts on freewheels, bottom brackets, headsets, pedals, and wheel axles. The same grease can be used to lubricate as well as rust-protect brake and gear cables.

The bike greases marketed by Finish Line, Park Tool, Pedro's, Phil Wood, and other bike-product companies are the type we have in mind. These greases are generally sold in tubes. If you expect to use a lot of grease, you may want to purchase a tub of white lithium grease at an auto parts store. This is similar to bike grease and works just as well. Just make sure you buy white lithium grease and not automotive bearing grease, which contains molybdenum disulfide to help it handle high temperatures. This grease is too thick and sticky for use on a bike.

When servicing suspension forks, be sure to read the manual provided with the fork. Some models must be lubed with a certain grease type. Using a lithiumbased grease, for instance, may damage the bushings inside the fork.

Oil. Oils are used to lubricate the pivot points of caliper brakes, derailleurs, and chain links. Some internally geared hubs also need a periodic healthy dose of oil (though others are sealed, requiring less frequent lubrication but needing disassembly to do it). And most suspension forks use oil as a way to control travel.

Many companies offer quality oils. Pedro's, Finish Line, ProGold, Dumond Tech, and a host of others offer a wide variety of oils for different applications. Avoid the familiar three-in-one oil because it is vegetable-based and will gum up your bike's moving parts. For suspension forks, get the oil recommended by the manual.

Ordinary 30-weight motor oil is a workable substitute in a pinch for commercially offered bicycle lubricants, though it has its drawbacks. When used on a bicycle chain, motor oil has a tendency to spatter, making a mess of your frame, crankset, and rear wheel. In the most extreme cases of spatter, motor oil can make its way onto your rim's braking surface or even to a disc brake rotor on the opposite side of the wheel. The result could be diminished braking power; it could even ruin your disc brake pads permanently, meaning you'll have to replace them.

Used motor oil? We've seen crafty riders pull the dipstick from a car's engine and apply drips of oil to a dry chain when nothing else was around. It's far from an ideal solution. Used motor oil contains microscopic metal filings and develops an acidic quality from the introduction of carbon and heat in the combustion chamber. Both of these will compromise metal surfaces and increase wear, but it's still better for your chain than running it completely dry.

There is much debate over the question of the best lubricant for chains, the bike component that is particularly subject to the ravages of dirt and water. This is partly because riding conditions vary so much. What works in Southern California isn't going to be much good in Maine, for instance. Here we offer general recommendations. Try various types to determine what is best for you.

As a general rule, wet lubricants (oils) work yearround but are messier and require more frequent cleaning of your drivetrain than dry lubricants, which are best suited to warm, dry conditions but don't tend to hold dirt and grime as much.

What you use on your chain is somewhat less important than how you use it. Contrary to what some may believe, it is not necessary to have a heavy coating of lubricant on the outside of the chain or on the teeth of your chainrings and cogs. Rather, it's the inner surfaces of the chain where wear takes placethe interfaces of the pins, plates, and rollers.

The correct way to lubricate your chain begins with a clean chain. Never soak a chain in solvent or degreaser. It will only leach factory lubrication from the chain bushings that you'll never get back in and dramatically increase the noisiness of your drivetrain while decreasing chain life. A far better option: The chain-cleaning devices that scrub the chain while it is still in place on your bike do a great job. This will save you a step and keep the whole process neat and tidy. In the absence of a chain-cleaning tool, you can simply soak a rag in degreaser and grip it loosely on the lower run of chain while pedaling your drivetrain backward. You'll need to repeat this several times to achieve the results of soaking or of a mechanical chain-cleaning device. If there are thick clumps of dry, dirty lubricant between the chain links, scrub these out with an old toothbrush. If time allows, it's best to let the chain dry for several hours.

Once your chain is clean, drip lubricant over the gaps where the chain's rollers and sideplates meet while pedaling the drivetrain backward. After all the links have received this treatment, continue the pedaling motion for 20 to 30 seconds to allow the lubricant to work its way into the deepest parts of the chain. Use a clean rag to wipe the excess lubricant from the outside of the chain. This last step leaves a thin film of lubricant on the outside of the chain to inhibit corrosion but minimizes the amount of grit that will stick to the chain. Your chainring and cog teeth will receive enough lubricant just from contact with the chain to fight corrosion.

When installing a new chain, you will notice there is a thick, waxy grease coating it. Some mechanics argue that this grease should be flushed out and the chain relubricated with a proper chain lubricant, though manufacturers generally insist that this grease should be left on its own. If you're partial to dry lubricants, the first method is probably ideal. Those who prefer wet lubricants are often best served by leaving the grease in place and applying a small amount of wet lube to thin out and clear away the grease that might be on the outer surfaces of the chain, which could trap dirt and road grit after a few miles.

Keeping cables freely flowing through their housings also follows two schools of thought. The first says that grease on the cables will prevent water and grit from entering the housing. However, some dirt will always be dragged into the housing by the motion of the cable, so greased cables should be removed, cleaned, and regreased regularly. The other school of thought says that a perfectly clean cable and housing allows the cable to move quickly and smoothly, especially in modern, Teflon-lined cable housings. On unsealed housing systems, care should be taken to ensure that the cables and housings remain clean by removing the cables periodically and spraying a solvent or very light oil like White Lightning Clean Streak or WD-40 through the housings to flush them.

Recommended Lubricants



	PART	LUBRICANT



	Ball bearings	Medium-weight bike grease

	Bottom bracket spindle	Medium-weight bike grease (do not lubricate square-taper spindles unless directed to by the crankarm manufacturer)

	Brake cable	Aerosol solvent to flush housing; if desired, lubricate using a lightweight oil

	Brake pivot	Medium-weight bike grease or Teflon-based oil

	Brake spring	Medium-weight bike grease

	Chain	Chain lubricant of your choice; there are lots out there for different conditions

	Derailleur pivots	Teflon-based oil

	Internal gear hubs	Lightweight machine oil with no particulate additives

	Seatposts (steel or aluminum frame and/or seatpost)	Medium-weight bike grease

	Seatposts (carbon fiber frame with any material seatpost; carbon fiber seatpost with any material frame)	Assembly compound (a suspension of microscopic plastic beads in a nonpetroleum grease that enhances grip between clamped parts without affecting the carbon or resin)

	Seatposts (titanium frame with steel, aluminum, or titanium seatpost; titanium seatpost with steel, aluminum, or titanium frame)	Anti-seize compound

	Stem (quill-type)	Medium-weight bike grease; substitute antiseize compound if any titanium component is involved

	Stem (threadless type)	Nothing

	Suspension fork dust wipers	Teflon-based oil

	Threads	White lithium grease, medium-weight bike grease, anti-seize compound, or threadlocking compound, depending on application




DON'T BE A STATISTIC

There's nothing like a trip to the emergency room to put a dent in the Sunday that you were devoting to tuning up your road rocket. Worse, it's a terrible irony when you can't ride because you hurt yourself cranking on your bike. Fortunately for you, we've made every dumb mistake a mechanic can make and are here to tell you about them. Keep these in mind as you wrench and you'll escape the embarrassment and downtime of an injury. Also, take your time, use common sense, and be careful.

Bad jab. When you're pushing down with a screwdriver, knife, awl, electric drillanything sharpmake sure your free hand and any other body parts aren't directly behind the object you're operating on. If you slip, you'll likely cut, poke, or drill yourself.

Face job. Likewise, whenever you're pulling on things, keep your face out of the way. The classic goof is pulling up hard to remove somethingsay, a frozen seatpost or seat. When it releases, you bash yourself in the face. Ouch.

Slice of life. Watch out for sharp parts. When removing pedals, for instance, you're working around the chainrings with all those nasty teeth (not just sharp but greasy, too). A good way to protect yourself is to always shift the chain onto the large chainring before trying to remove or install a pedal. That way, the teeth are covered. And watch out for frayed cables, which can stick you like splinters.

Can clumsiness. When using spray lubes or cleaners, be sure the nozzle is pointing away from your face (sounds obvious, but it's a mistake people do make). And don't drop the cans because that can knock the nozzles off, leading to broken cans that won't stop spraying. Also, read the labels before use so you know what to do if you get the stuff in your eyes. Be sure to work with spray lubes in ventilated areas only.

Splish-splash guard. When working with solvents, wear rubber gloves to protect your skin and goggles to protect your eyes from splashback.

Test-ride. After finishing a repair, test-ride the bikebut take it easy. Even the best mechanics forget things. It's better to pedal gently and test things at slow speeds than to vault into the saddle and sprint down the road.

TAKING IT TO THE NEXT LEVEL

If you get hooked on fixing bikes, you may want to pursue it as a career or learn as much as you can. While it's a tough field in which to earn a living, if you love bikes, wrenching from 9:00 to 5:00 (okay, more like 10:00 to 8:00, but love knows no time) can sure be satisfying. So how do you get the experience needed to land a job or to do advanced work? One approach is to attend a bike-repair school such as those offered by Barnett's Bicycle Institute in Colorado Springs, Colorado, and the United Bicycle Institute in Ashland, Oregon.

These extensive courses plunge you headfirst into the world of bicycle mechanics, similar to what it would be like working in a shop. You'll graduate having worked on many different bikes and problems, confident in your ability to troubleshoot whatever bicycle failure comes your way. The courses even provide manuals that you keep for use in the real world.

If you're not ready to attend a repair school or you don't want to spend the tuition for one, Park Tool has put together a program called Park Tool School that is run through local bike shops across the country. Here you can learn bicycle repair on your own bike in small classes with lots of one-on-one time with the instructor. You might also check community colleges or universities that may have a bike co-op. These often offer much more affordable bike-repair classes where you can get hands-on experience. If you can't find one, consider rounding up some friends who'd like to learn repair, and approach local shops to see if they'd be willing to put together a course.

BASIC PRINCIPLES OF BICYCLE MAINTENANCE AND REPAIR

Here are the guidelines that we live by when it comes to bicycle maintenance and repair.

Think safety first. Wear rubber gloves to protect your hands from solvents and grease. Don goggles to protect your eyes when using hammers or power tools. Wear a face mask and ventilate your shop when working with chemicals.

Don't wait until severe problems arise before doing anything. Preventive maintenance is the best way to take care of your bike.

When lubricating your bike, use plenty of oil or grease, then wipe away any excess that will attract grit. Don't wipe off dirty grease that appears on the outside of bearings until overhaul time; doing so will only shove grit inside the bearings.

Most parts are turned to the right to tighten and to the left to loosen. One way to remember this is to repeat Righty, tighty; lefty, loosey. The common exceptions to this rule are the left pedal and the right side of the bottom bracket.

Before installing any threaded part, check the threads to see that they match. Don't mismatch threaded parts. And never force things: Always grease threads first, then start threading them together carefully and gently.

Take it easy when tightening things. Bicycle components are often small and made of lightweight materials. Tighten, then check the tightness, then tighten some more if needed. That's better than stripping threads and breaking parts.

Some repair jobs are better left to experts. Learn to recognize your skills and limitations. Learn to make wise choices as to what you can handle and what's better left to a trained shop mechanic.

BOXING A BIKE

Though it's not really a repair topic, knowing how to properly box a bike for shipping can come in handy. Most airlines require that a bike be placed in a special travel bag or box before you can take it on a flight. Another good way to get your machine somewhere is to ship it via United Parcel Service (UPS) or Federal Express. Both require that the bike be boxed in a proper bike container.

More important, a careful packing job will protect the bike and improve the chances that baggage handlers won't trash your prize possession. If you don't have a travel bag for your bike, then the first step is getting a good box, and the place to do that is a bike shop. Tell them what type of bike it is and its frame size so they can select the correct box. It's a good idea to call first because shops may have spare boxes only when they're building new bikes, which isn't necessarily every day.

Some shops sell bike boxes for a nominal fee; others give them away. Besides the box, pick up some 2- inch-wide packing tape. Get good tape that's difficult to tear and will stick fast, like the kind UPS sells. Other things you'll need include a black permanent marker (to address the box and cross out old addresses), pipe insulation (or newspaper or bubble wrapto protect the frame), string, elastics, a fork spacer (ask at the shop or make a 1-inch-by-1-inch wood block that's 100 millimeters long), and a shoebox-size box for small parts storage.

The fork-spacer block is an important piece because it will prevent the fork from being damaged should some gorilla-like handler abuse your box. If you get a plastic fork spacer from a shop, it will press into the dropouts and stay in place. If you make your own spacer out of wood, however, you'll need to fasten it in place. Pressing it between the blades usually isn't sufficient, and it will do no good if it falls out the first time someone bumps or drops the box. One way to attach the spacer is to drill holes in each end and drive in sheetrock screws. Also, insert washers between the screws and the dropouts.

It's also a good idea to reinforce the box. Some careful packers get an oversize box and put the correct size box inside the first to create a double-wall box. This adds weight but helps ensure that the box will protect your bike from damage.

If you don't want to double the box, you can simply put in pieces of cardboard on the sides of the box to reinforce it. Or, if you have some -inch plywood or old paneling, use pieces of that to reinforce the cardboard.

Keep in mind that airlines charge an additional fee for bringing your bike on the plane. It's often cheaper to ship the bike using UPS or FedEx. This is also easier than dragging the bike through the airport. In today's time of heightened security awareness, it's best not to try to fool the airlines by disguising boxes or lying about their contents. It could mean the difference between making your flight and spending 3 hours in a security shakedown.

The step-by-step instructions on boxing a bike that begin on the opposite page refer to mechanical skills described later in the book. If you don't understand a step, jump to the chapter pertaining to the component being described to learn how to work on the part. Most of the skills required to box a bike are not advanced.

Boxing a Bike

[image: image]

1 To prevent cuts, remove any protruding staples from the box lids. Start bike preparation by removing the pedals, bottle cages, seat bag, cycling computer, etc. Turn the left pedal clockwise to loosen; turn the right pedal counterclockwise. Place the pedals in a small-parts box. Shift onto the largest rear cog and smallest chainring. To prevent damage, cover all the tubes and the left crankarm with pipe insulation (see photo), bubble wrap, or several sheets of newspaper wrapped and taped. Loosen and remove the seat and seatpost as a unit. Do the same with aero bars or any other large accessory and wrap them in bubble wrap, foam, or plastic. Slip a plastic bag over the saddle to protect the leather or fabric from scuffsa plastic shopping bag works great.

[image: image]

2 Remove the front wheel and remove the quick release skewer from it. Cap the axle ends so they won't puncture the box or damage your frame. Bike shops usually have a collection of plastic discs made just for this purpose. While you're at the shop, ask for a fork block, too.

A hydraulic disc brake caliper will need to be blocked so the pistons won't clamp themselves together. If you have a factory-supplied block, use it. In the absence of a tailored one, fold a couple of business cards or scraps of a cereal box and stuff them in the gap between the brake pads.

If you are taking your bike on a plane or shipping by air, the lower atmospheric pressure in the cargo compartment should be taken into consideration. Deflate tires by about half so they won't burst. Air-sprung shocks and suspension forks should also be aired down to prevent blown seals and oil weeping.

C02 cartridges are banned from air travel, even in a checked item, so leave them at home. Airport security will remove C02 cartridges if they find them, and they do look for them specifically anytime a bike goes through the x-ray machine.

[image: image]

3 Cables and hydraulic lines may prevent you from putting the handlebar in an ideal position inside the box. It's easy enough to remove the front brake caliper from a road bike (see photo), so do this and wrap the caliper in plastic, foam, or paper. Free up other cables and hydraulic lines as much as you can. You can do this by opening the rear brake's quick-release, unhooking cantilever link wires, releasing the noodles from direct-pull cantilevers, or unclipping hydraulic lines from their guides. If you have slotted cable stops, lift the brake housings out of the stops. For the shift cables, click the right lever several times as if you're shifting to smaller cogs, then pull on the front derailleur to create slack and release the derailleur housing sections.

[image: image]

4 Removing the handlebar from the stem means you won't have to fuss with readjusting your headset when you get to your destination. Check to be sure the stem won't hit the top tube when the fork is turned backward. If it's going to make contact, then it's best to remove the stem, wrap it, and put it in your small-parts box. Tape a scrap of cardboard around the exposed steerer tube and replace the stem top cap to hold your fork, headset, and spacers in place during transit.

[image: image]

5 Put the front wheel on the left side of the bike with the left crankarm threaded through the spokes (shown in the photo with foam removed, for clarity). Tie the wheel to the frame's top tube, seatstay, and chainstay to prevent it from moving around. Put the bike on the ground, level the crankarms, and tie a piece of string or wrap an elastic band around the right crankarm and seatstay to keep the crank from rotating.

[image: image]

6 Putting a fork block in the fork's dropouts will protect them from impact if the box is dropped and will also prevent them from piercing the box. If you have a through-axle fork, there is probably no better brace than the one it came withthe through-axle itself. Just pad the bottoms of the fork legs to guard against bumps and scuffs. You should also apply extra padding and protection to any sort of damper adjusting knob or exposed small hardware that might be on the bottom of a suspension fork leg.

Rotate the fork so it faces backward unless your fork has a disc brake caliper still in place or has a reverse arch like some suspension fork models do.

[image: image]

7 Experiment to find the safest position for the handlebar, paying special mind to brake levers and shifters, and wrap everything that might rub against the bike or the inside of the box.

If you removed the front brake caliper, fix it to a padded portion of the frame or handlebar or between the fork legs to ensure it doesn't swing freely and create havoc while the box is in motion.

[image: image]

8 Double-check the small-parts box to ensure that all pieces are inside, tape it shut, and place it in one end of the bike box. Lift and lower the bike into the box, keeping the small-parts box between the fork and downtube. Fit the seat/seatpost assembly and aero bar next to the rear wheel, and tie them in place.


CHAPTER 2

FRAMES

[image: image]

When asked, What kind of bike do you ride? most of us will quickly utter the name that appears on the bike's frame. Though every bike is made up of a collection of parts from several manufacturers, the frame builder gets credit for making the bike what it is. This is not entirely incorrect, as the details of each frame's construction determine how the bike will behave more than any other single component.

Frames require little maintenance, and a damaged frame can be properly repaired only by a qualified frame builder or experienced professional mechanic. Still, your bicycle's frame should not be taken for granted, so the focus of this chapter will be to familiarize you with the aspects of frame construction, geometry, and inspection for signs of trouble.

The frame is the most important part of your bicycle for many reasons. The first aspect is geometry. Geometry is a blanket term that refers to all the angles and dimensions that make the bike fit and handle the way it does. It positions your body for efficient pedaling by determining the locations of the saddle, crankset, and handlebars. The same geometry also determines the handling, or behavior, of a bike. How stable it is when racing down trails, its willingness to cut corners, and its ability to carry loads are all determined by the specific relationships between each dimension of the frame's geometry.

It's simply not possible to build a frame that optimizes all of these factors, so trade-offs are made among them to make your bike a racer, a more comfortable long-haul bike, a loaded tourer, or a mountain bike. Beyond your frame's geometry, it's the construction material, combined with the type of tires, that determines how comfortably or sportily it will ride.

You can change your bike's personality to some extent by changing its parts. Lighter wheels, for example, will liven up your bike's ride and make it climb and accelerate more easily. Your bike's frame, though, deter mines its general handling and comfort. Therefore, it's valuable to learn to identify the principal parts of a typical frame and to recognize different types of frames.

FRAME NOMENCLATURE

A bicycle's frame is often described by its halves: the front and the rear triangles. The front triangle, also known as the main triangle, is actually a quadrilateral. It consists of the following tubes.

Head tube. This is located at the front of the frame and holds the headset, or steering bearings.

Top tube. This connects the head tube and the seat tube, which is under the saddle.

Seat tube. This runs from the seat down to the bottom bracket and the bottom of the down tube.

Down tube. This runs from the head tube down to the bottom bracket. The bottom bracket holds the bearings and axle of the crankset.

The rear triangle consists of the chainstays and seatstays. The chainstays are the twin tubes that connect the bottom bracket and two rear axle holders known as the dropouts. The seatstays are the twin tubes that connect the dropouts and the junction of tubes under the saddle called the seat cluster. The seat tube completes the triangle.

Completing the frame are the fork and the steerer tube. The fork consists of two fork blades that are attached to a horizontal piece known as the fork crown. On suspension forks, the blades are most often referred to as legs, each of which is made up of two primary parts. The smaller diameter part of the leg, generally stationary and press-fit or clamped into the crown, is the stanchion; and the larger diameter part that fits over it is the slider. Some mountain bike downhill forks have stanchions that extend up past the crown to a secondary crown at the top of the head tube. These are most commonly referred to as double crown forks or double-triple clamp forks, each of the crowns clamping three tubesthe steerer, left leg, and right leg. At the lower end of the blades are the two front axle holders known as fork tips or fork dropouts. The steerer tube rises out of the crown at the top of the blades and is normally hidden in the head tube. It connects the fork crown to the headset.

The materials used in manufacturing the frame affect the way it feels. But as we said before, the length of the tubes and the way they relate to one anotherthat is, the frame geometryplay the major role in determining the way a bike behaves.

There are two critical parts of frame geometry. The first is the fork rake, which is the amount that the front axle is offset from the centerline of the fork. The second is the bottom bracket position, which is given either from the line drawn between the front and rear axles (called the drop) or from the ground (called the bottom bracket height). Other important aspects of the frame are the seat angle, which is the smaller of the two angles formed by the seat tube and any horizontal line, and the head angle, which is the smaller of the two angles formed by the centerline of the head tube or fork and any horizontal line. All of these factors combine to determine the bike's wheelbase, or the distance between the axles of the two wheels.
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HISTORY OF THE BICYCLE FRAME

The typical bicycle framesometimes called the diamond frame because of its shapehas been around for more than 100 years, even though it has seen competition from many other frame designs. On some hybrids and city bikes, manufacturers replace the top tube with a second down tube to provide easier mounting and dismountingthese are often called step-through framesbut the diamond frame still provides the best combination of rigidity, strength, and light weight, and it is the predominant frame in use today.

Rigidity is important in a bicycle frame because a frame that's too flexible wastes pedaling energy. Frames that do not have a top tube are essentially incomplete from a structural standpoint. To regain some of the strength lost because of their poor structure, step-through frames have traditionally been constructed with heavy tubing. Not surprisingly, these bikes have also been quite heavy in weight. In an earlier time, this wasn't a major concern, since most diamond frames were also made from the same heavy, cheap tubing. But in recent years, the bike market has changed considerably.

Technology developed over the past several years has provided less expensive ways to manufacture highquality lightweight steel, aluminum, titanium, and carbon fiber tubing. At the same time, the demand for better-performing, lighter bikes has greatly increased. As a result, most beginners now expect to purchase a lightweight bike.

In recent years, framebuilders have put a great deal of thought into addressing the needs of smaller riders, once forced to ride step-through frames. Sloping top tubes and refined head tube angles, coupled with different fork rakes, make it possible to reduce or eliminate excessive toe-overlap (when your foot at the forwardmost part of the pedal stroke extends past the rearmost part of the front wheel, making steering difficult or impossible) while keeping the top tube low enough to stand over comfortably and reduce the need to use odd-size wheels, like 650c. Tire rims and wheels in this size are still produced today, but few options remain, making it difficult at times to find just the right component for your wants and needs.

The basic shape of the diamond frame has remained largely recognizable from the turn of the last century to the turn of the present one. Geometries have evolved over this time, sometimes drastically and at other times more subtlyand all despite the fact that the human body has hardly changed over this time. The places we ride, however, have changed over and over, and this has been the impetus behind changes in geometries.

Dramatic advances in materials technology, construction techniques, and the understanding of the mechanics of the human body have also affected frame geometry. Cyclists can now enjoy riding a single bicycle that deftly combines drivetrain efficiency, precise handling, and a compliant ride.
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The top tube on a step-through frame is replaced by a second down tube, which makes mounting and dismounting the bike easier but eliminates much of its structural strength.
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Tubing stickers help identify frame material and can hint at the quality of the bicycle.



FRAME MATERIALS

Frame construction has evolved dramatically over the decades. Many of the conventions accepted as law as recently as the 1980s and 90s no longer apply to modern frame design. When frames were nearly all built of steel tubes with relatively few options for tube diameter and wall thickness, geometry was a primary means of affecting the ride quality of a bicycle; by using shallower head and seat angles and longer fork rake and chainstay length dimensions, a softer, more comfortable ride could be achieved. This was at the expense of quickness of handling and drivetrain rigidity, so those interested in racing would usually sacrifice ride comfort for performance virtues by selecting a frame with steeper angles and shorter chainstays and fork rake. A keen frame-builder could fine-tune the ride and handling for an individual racer's wants and needs.

Manufacturers have experimented with materials other than steel for almost as long as the craft has existed, but it wasn't until the 1980s that the practice became widespread and real leaps in technology could be realized. The first remarkable advances happened with aluminum alloy and titanium, both of which had been tried with some measure of success and failure for decades. But once proper techniques for tube forming and joinery were discovered, these materials almost instantly came into their own for specific purposes. Another new material was also sparking interest in the imaginations of intrepid framebuilders at this time: carbon fiber. Carbon was first employed in the form of woven tubes bonded with industrial adhesives to aluminum lugs. It met with some favor, but it often fell short of its full potential because of the limitations of the first understood construction techniques.

Titanium and aluminum grew in popularity by leaps and bounds because of their properties of light weight and corrosion resistance. Titanium offered a steel-like ride quality and elasticityproperties for which steel, to this day, is lauded among its fanswhile aluminum offered an exceptionally rigid ride that translated to drivetrain efficiency, affording quick acceleration for racers. These aluminum frames were especially favored by those taking part in criterium racing, a road race that takes place on a short circuit (usually 0.6 to 1 mile in length) with challenging corners, requiring a competitor to accelerate quickly over and over again. Titanium and steel remained the choice of racers on longer road courses that could go from point to point; for navigating a large circuit with sustained climbs, descents, and sweeping turns; and for durations over 100 miles. A bicycle for this discipline needed to be light and relatively rigid, yet still offer some measure of comfort for the long haul.

All the while, a relatively new cycling discipline was growing rapidlynot on the road but on trails. Mountain biking had been born, as we presently think of it, in the hills of northern California, using old balloon-tire cruisers with modified and reinforced frames and parts scrounged from bins and shelves in the forgotten backrooms of bike shops. From those modified clunkers, an industry was born that blossomed quickly.

Those first mountain bikes, however, were simply awful, so a handful of framebuilders began engineering something better. While road cycling was steeped in tradition that often slowed or even stifled innovation, there were no established rules for what a mountain bike was supposed to be, so new ideas sprouted quickly and frequently. That spirit of invention pushed the principles of frame construction through evolution after revolution as the swiftly growing sport of mountain biking generated demand for lighter, more durable, better handling bikes.

Carbon fiber continued to be imagined by some as the future of bicycle frames. The material itself, as well as the resin used
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FITTING TO THE FRAME
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