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which is a drawback. Most riders use the nylon pedals for a
while and then upgrade to a better system such as clipless.

Rattrap

You'll find rattrap pedals on less-expensive road bikes. Their
thin cage plates allow the use of cleated shoes and also provide
a location for bicycle touring shoes with ridged soles. Unfor-
tunately, the thin cage plates also mean that shoes without
some sort of reinforcement in the soles, like your garden-
variety trainers, will transmit pressure unevenly to the soles of
your feet, and you may develop tender spots on rides longer
than 8 to 15 km (5 to 10 miles). If that happens and you don't
want to switch to a flatter-topped platform-type pedal, buy
touring-style cycling shoes. They have stiffer soles than most
athletic shoes but are still flexible enough for walking.

On many rattrap models, the dustcap at the outer end
of the pedal has no provision for a spanner or other tool
to remove it. Normally, this would mean that the pedal is
unserviceable; that's often the case with inexpensive rattraps.
Sometimes, the cap can be pried off with a small screwdriver
to get to the bearings beneath it. If that doesn't work, it's often
possible to drip oil into the bearings from the crankarm end
of the pedal if you remove the pedal.

There are racers who prefer the rattrap design to clipless
pedals, so rattraps are not limited just to cheap pedals. One
example is the track (velodrome) rider. A rattrap designed for
track use has the twin-cage-plate rattrap design because of the
extra ground, or banking, clearance it provides at the end of
the pedal, which is all-important for racers who are jamming
around a banked oval track. Some track riders produce explo-
sive sprinting power, and it's possible for their feet to come
out of clipless pedals. So instead, they'll use a rattrap pedal
with toeclips and straps (often they use two straps for each
foot), which essentially locks their feet in place.

Quill
The only real difference between quill pedals and rattraps is
that a quill pedal has a curved section of metal that connects
the front and rear cage plates, making the two of them one
part. This creates a stronger structure and also provides a little
more shoe contact area.The latter point is especially important
for people with large, wide feet. For years, this was the only
“acceptable’ design for road racing pedals, and Campagnolo
Record pedals were the model for a legion of imitators.
Quill pedals are almost always serviceable. However, you
cannot disassemble a pedal without first removing its dustcap,
and you may have to purchase a special dustcap spanner in
order to remove that part.

Platform
As you might guess from the name, platform pedals offer a
flatter, larger area for foot contact than do other types of
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pedals. These pedals are adaptable to different types of shoes,
although some models are designed to accommodate cleats.
People with large feet, downhill racers, tourists and com-
muters are all riders who like wider pedals.

Platform pedals don't necessarily have a completely flat
body, although some designs approach it. Even pedals that at
first glance might appear to be rattrap or quill can be classi-
fied as platform pedals if some parts of the pedal other than
the cage plates are raised high enough to provide additional
shoe contact. This is usually accomplished with the cross
members that connect the barrel of the pedal body to the
cage plates.There are even platform clipless pedals, such as the
Shimano models that many downhillers race on.

Most modern platform pedals are some variation of a single
rear cage plate attached to the wide end of a V- or U-shaped
body.This hybrid design works well with cleats, and it also pro-
vides a fair amount of contact surface for touring shoes. In
addition, the internal parts are sometimes identical to those of
rattrap or quill designs from the same manufacturer.

Toeclips for these designs usually mount on the horizontal
surface of the pedal body instead of on the vertical surface of
the missing front cage plate. Because in most cases this means
that the toeclip can move forwards and backwards as well as
side to side, small adjustments can be made to accommodate
shoes of different sizes. If your toeclips don't fit your feet, try
adjusting them to provide more room before shopping for
larger-size toeclips.

Pedals for mountain bikes are either platform style or the
less-common ‘bear trap’ style, which used to be quite popular
before clipless pedals took off.The former looks like a square
doughnut with a spindle running through it, and the latter
looks like a quill pedal with a round or rounded cage. The
bear trap cage invariably has a notched or 'tooth' profile for a
secure grip on your shoes. Extra gripping power on the plat-
form type is often provided by small flat-top pins that are far
less damaging to your shins than notches or teeth.

Happily, the insides of mountain bike pedals are virtually
identical to those of their road cousins, with one significant
difference: seals and sealed mechanisms are the rule here
rather than the exception.

Clipless

Among both mountain and road enthusiasts, there's been a
long-standing movement away from the traditional pedal, toe-
clip and toe strap trio towards a system that invariably involves
a pedal/cleat combination, which locks the rider's foot onto
the pedal. This integrated locking feature makes clips and
straps, and their adjustment, obsolete. It's fast and easy to lock
and unlock cleats into and out of these pedals, which makes
them safer and more convenient than other contemporary
pedals. The Look pedal, produced by the makers of Look ski
bindings in 1983, was the first successful clipless pedal.
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Currently, there are more than a dozen different clipless pedal
systems. Some of the more popular ones include Look, Shimano,
Time and Speedplay.The primary difference between systems is
in the way that the pedal grips the cleat. It's always important to
purchase shoes that are compatible with the cleat system used by
the clipless pedals that you plan to purchase.

Toeclips

These days, although most top-quality bikes come with clipless
pedals, you'll find toeclips and straps on older models and entry-
to medium-level bikes. There is a misconception that the pur-
pose of toeclips is to prevent your feet from slipping forward on
the pedals; in reality their primary function is to hold up the toe
strap loops so you can easily place your feet through them. The
strap's function is to prevent your feet from slipping off the
pedals, particularly if you wear cleated shoes that permit you to
pull up slightly on the back side of your pedalling circle. Even
under racing conditions, toe straps are not normally cinched
down tightly. This is done only at the start of particularly steep
hills and just before finish-line sprints.

Under normal riding conditions, most people don't keep
their straps tight, just without much slack. That way, the straps
provide a measure of security without preventing you from
being able to quickly remove your feet from the pedals. With
a little practice, the technique of lifting your foot up before
you pull it back out of the strap becomes automatic.

Toeclips should be just long enough to give a little clear-
ance for your toes when the balls of your feet are centred over
the pedal spindle. The right-length clip should have a little
clearance for your toes. Your toes should never be jammed
against the clip. Toeclips come in different sizes. If you have
really large feet, you may need to add spacers between the
toeclips and pedals, which can give you the needed clearance.

Crank Brotheres Eggbeaters Time Atac Z

This downhill-intended pedal
adds a large platform to Time's

The minimalist design of these
four-sided pedals allows them to
shed mud easily.

tried-and-true retention system.

Keeping Clipless Pedals Working

A clipless pedal must hold the cleat tightly to keep the rider's
foot secure and to prevent accidental release. Reduce cleat
wear by not walking in them. Except for walkable cleat
designs, which are recessed, most clipless cleats wear faster
than regular types because they are thicker and protrude more
from the shoe sole. It's better to remove your shoes and ruin
your socks if you have to walk any distance.

You can tell that the cleats are worn if you have excessive
foot movement on the pedals. Some clipless models allow
your foot to swivel, but when a cleat becomes worn, the shoe
begins to move in several directions and can rattle around on
the pedal. When a Shimano SPD cleat wears enough, it
becomes difficult to get your feet out of the pedals.You can
also identify a worn cleat by comparing it to a new one.Worn
cleats should be replaced before they get so bad that they
release prematurely or, in the case of SPDs, stick.

The other part of the release mechanism is the cleat-gripping
pedal hardware. Look, Shimano and Time pedals use plastic,
carbon and steel parts, and constant use can grind them down.
The parts may also become loose and vibrate. If the mechanism
loosens, the fit between the cleat and pedal is not secure enough,
and engagement and release suffer.Additionally, you may develop
an annoying squeak that's most noticeable when climbing. The
noise is made by two pieces of plastic or steel — the cleat and the
pedal backplate — rubbing against each other. You can tem-
porarily quiet plastic parts by applying oil to the pedal and cleat,
but if the noise is chronic, a more lasting solution is to replace the
hardware. Oiling SPDs is considered regular maintenance, and
the cleats shouldn't need replacing until you start to experience
difficulty releasing them.

In wet and cold conditions, the small cleats and retention
mechanisms common on mountain biking shoes and pedals

Crank Brothers Candy Campagnolo

These road-specific pedals
offer a wide platform for
extra stability.

Add a small platform to an
Eggbeater pedal, and you
get a Candy.




can become clogged with mud and snow, and they then resist
engaging. Manufacturers have recognized this and improved
cleat and pedal shapes, but some riders still experience diffi-
culty in extreme conditions. A trick to alleviate clogging is to
spray your cleats and pedals with a non-stick cooking spray or
some similar product. Just as it can help keep your eggs from
sticking to the frying pan in the morning, it can keep mud
and ice off of your cleats and pedals during your sloppy rides.

Tension and Float Adjustments

On most clipless pedals, there's a provision for adjusting how
hard it is to get in and out of the pedal. Mountain bikers need
to get in easily, but even more important is getting out in a
hurry when the trail turns dangerous. Look for a small bolt on
each end of the pedal or inside the pedal body. These are
usually marked in some way, and they're almost always turned
anticlockwise to loosen the tension setting and turned clock-
wise to tighten the tension.

Another consideration is float, a feature that allows your
foot to swivel slightly to protect your knee. Certain pedal
designs rely on the cleat to provide the float, so it's possible to
simply switch to these other cleats to make the pedals fixed or
floating. Some pedals have set screws that are adjusted to
reduce or increase the amount of float on the pedals.

With new clipless pedal systems coming out all the time,
the best bet is to study your owner's manual to understand all
the adjustments that are offered by your type of clipless pedals
and how to dial them in.

Cleat Adjustment

While cleat adjustment is not really bicycle maintenance, it's
an important consideration when setting up cleated shoes.
Cleats hold your feet on the pedals in a certain position. The
problem is, it's possible to get the cleat in the wrong position.
Everyone has a natural gait or position where his or her foot
sits on a pedal. When the cleat is adjusted incorrectly, it forces
you to pedal with your foot in an unnatural position, which
puts stress on the knee and often leads to injury. Additionally,
for clipless pedals, if the cleat is not adjusted properly, it's more
difficult to click into the pedals.

These days, many pedal systems include a float feature,
meaning that the cleats move slightly on the pedals, allowing the
feet to pivot laterally. This float is designed to allow the feet to
find their natural position throughout the pedal circle. It's a mis-
take to assume that because there's some float in the cleat, it's
okay to set the cleat position any which way. The proper cleat
position will be at the centre of the cleat float. That way, your feet
can move either way, as necessary, while you're riding.

The best way to adjust cleats is to have it done by a shop that
uses the Fit Kit. Go to www.bikefitkit.com for a list of shops
offering this service. This bicycle-sizing system includes Rota-
tional Adjustment Devices, which are actually two special

pedals that gauge cleat position. They are installed on your
crankset and your bike is mounted on an indoor trainer.As you
ride, the mechanic can determine how to adjust your cleats for
best performance by observing special wands that are attached
to the pedals. The final position will be biomechanically cor-
rect for your knees. This greatly reduces the chance of knee
injuries and ensures easy entry into the pedals.

When to Service Pedals

There are four general pedal conditions that indicate that it's
time for service. The first is simply the passage of time. In the
absence of any other condition, mountain bike pedals ought
to be serviced every 6 months, and road models should be
serviced yearly as preventive maintenance. Open up the pedal
and make sure that you don't have water or other contami-
nants trapped inside. (Those seals can work both ways.) These
problems are difficult to detect from the outside.

The second condition is when you hear or feel a maddening
click with every complete revolution of the pedal or crank.This
could result from a loose bottom bracket cup, crankarm or toe-
clip bolt, so check those easily fixed problems first. If those parts
are all tight and the click continues, it's probably something
within the pedal bearings. If you've recently overhauled your
pedals, try to isolate the offending side and service only that one.
If it's been a while since their last servicing, you may as well do
both of your pedals now. Ironically, you'll most likely never find
the small bit of dirt that causes the problem, which almost always
goes away after cleaning and regreasing.

The last two conditions are easily detected with a simple
inspection that you should perform regularly, either before or
after every few rides. Hold each pedal body with your fingertips
while you rotate it around the crankarm. A slight roughness to
the touch suggests that there may be dirt in the pedal bearings or
that they may be slightly out of adjustment. If the pedal binds,
you have a very dirty or a badly adjusted set of bearings. If the
pedal works okay to this point, try to rock it back and forth.An
adjustment is called for if you discover any play in the bearings.

Keep in mind that it's not worth the effort to overhaul
cheap pedals. Parts are rarely available so it's best to upgrade
to a better model.

Removing Pedals
Pedal removal is something you don't do frequently.You might
need to remove pedals to fit your bike into a shipping box so
you can take it on vacation with you or to an event. Removing
the pedals makes servicing them easier. And you'll definitely
have to remove them to upgrade to better or different models.
Many people have difficulty removing pedals. It's usually
because they don't know one fact: the left pedal is reverse-
threaded. This means that you must turn it clockwise to
loosen it. The right pedal is regular-thread. It's turned anti-
clockwise to loosen. The left is the opposite because if it were
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ordinary-thread, the action of pedalling would cause the pedal
to loosen on the crankarm. Since it is reverse-threaded, the
pedalling action turns it in the direction that will tighten it.

It can take considerable force to loosen a pedal that's been
adequately tightened or one that's been on a bike for some
time. There are some sharp things down there, too, such as the
chainrings, which can cause injury. When you're removing
the right pedal, it's a good idea to shift onto the largest chain-
ring. The chain will prevent you from slipping and getting
jabbed by the chainring teeth.

Sometimes pedals seem stuck. If you're sure that you're
turning them the right way but they won't budge, one of
these methods should get the pedal off: add a cheater bar to
your pedal spanner, heat the crankarm slightly with a propane
torch or remove the entire crankarm and place it in a vice,
then use the spanner and cheater bar.

Cleaning and Greasing

You can perform certain adjustments on some pedals while
they're still screwed onto the crankarm, but don't try to dis-
assemble a pedal without first removing it from the bike.
You'll probably need a thin 15 mm spanner like that found at
the small end of the fixed cup spanner in most bottom
bracket tool sets. Remember that the direction in which each
pedal is threaded is the same as the side of the bike that it's
on.That means that as you straddle the bike, the pedal on your
right side unscrews anticlockwise, while the pedal on your
left side unscrews clockwise. In each case, to remove the
pedals, turn the spanner towards the rear of the bike.

To disassemble the pedal after taking it off the crankarm,
hold its threaded end down in a vice with soft jaws or
between two pieces of wood. Remove the dustcap with the
appropriate tool. Underneath the dustcap, you'll find the
locknut and cone for the outboard bearings.

At this point, determine whether the pedal you are
working on is one you can easily disassemble or whether you
might prefer to take it to a shop. Some pedals, including most
clipless models, have precision sealed-cartridge bearings that
require special tools for service. Sealed bearings require less
maintenance than loose bearings because it's more difficult
for dirt and water to enter. However, they can wear and
develop play. When they need to be replaced or serviced, you
might prefer to have shop personnel do the job. All that's
visible of cartridge bearings is the seal (the bearings are
underneath it), which is a black plastic ring that often has
writing on it. Regular bearings, however, are easy to spot
when you remove the dustcap.They are small shiny steel balls.

If the pedal has regular bearings, hold the cone in place with
one spanner while you loosen the locknut with another. In an
emergency, if you don't have a spanner for the cone, you can
sometimes hold it steady by wedging a screwdriver between it
and the inside of the pedal body. Unscrew the locknut and cone.

Pick the ball bearings out of their race with a pair of
tweezers or, holding the spindle firmly within the pedal body,
turn the pedal upside down and dump the bearings into a
container. Before you go any further, count the ball bearings
— if you drop any during disassembly and the inside bearing
has a different number of balls, you may not know if you
found all of the ones you dropped. Don't lift the pedal body
off the spindle, or all the inboard bearings may drop on the
floor.Turn the pedal upside down if it isn't already, and lift the
spindle out of the pedal body. If the pedal has a rubber seal,
gently pry it out of the body to make it easy to remove the
inboard ball bearings. Count them before any get lost.

Replace your ball bearings with new ones. The old ones
are invariably slightly out of round, which will make adjusting
them difficult when they're reassembled into the pedal. Most
loose-ball pedals use .-inch bearings, but take a sample to the
bike shop to make sure you get a good match.

Use a rag to clean everything well. Clean all metal parts
with solvent, but keep the solvent away from plastic parts and
rubber seals. Use something mild, such as alcohol, to clean
those parts. Make sure that you remove all the old grease from
the inside of the pedal body. If the inner end of the pedal body
has a rubber seal that you didn't remove and you can't get the
area behind it clean, gently pry it out of the body.

If any of the bearing races have pitted areas or more than
a slight groove, look for replacement parts. Availability varies
considerably among manufacturers.

Apply a layer of medium-weight grease to the races in the
pedal body. Hold the inside end up and place the required
number of ball bearings in the layer of grease. Repeat for the
outer end. Carefully place the spindle halfway back into the
body, then apply additional grease to the ball bearings either
directly or by loading up the area next to the inside cone. Seat
the spindle and turn it to make sure it isn't binding. Grease
that oozes out of the inboard bearings indicates that the bear-
ings are fully packed and will resist contamination.

Holding the spindle in the pedal body, turn the assembly
over and thread the cone onto it a couple of turns. Hold the
cone still, and turn the spindle. This will draw the cone onto
the bearings without scrambling them. Add the lockwasher
and locknut. Now you're ready to do a pedal adjustment.

Pedal Adjustment
The spindle should turn smoothly with no play in the bearing
adjustment. Snug the locknut and feel the adjustment. If it's
tight (binding), loosen the locknut, back off the cone, tighten
the locknut and recheck the adjustment. For play, back off the
locknut and tighten the cone, then tighten the locknut. Con-
tinue the process until the pedal turns smoothly on the
spindle without any rough feel.

Replace the dustcap and you're done. Take it easy when
you tighten it; most dustcaps are made of plastic.




Pedals may seem like an insignificant part of a bicycle,
something you should be able to take for granted. While it is
true that proper pedal adjustment is less critical to the safe
operation of a bike than proper adjustment of its brakes and
headset, there is still no point in neglecting this process.
Smooth-turning pedals add a lot to the joy and efficiency of
cycling. All it takes is a little time and proper maintenance.

TROUBLESHOOTING
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PROBLEM: Even though you're using a good pedal
spanner, you can't get the pedal off.

SOLUTION: Make sure that you're turning the pedal the
right way. The right pedal is turned anticlockwise to loosen
it, but the left pedal is turned clockwise. It's still not coming
off? Add a cheater bar to the pedal spanner. Still stuck? Heat
the crankarm with a propane torch slightly. Or, remove the
crankarm, put it in a vice and use a long cheater bar on your
spanner to remove the pedal.

PROBLEM: The pedal squeaks when you're pedalling.

SOLUTION: Spray the cleats with lube (just don't walk in
the house in your now-oily shoes).

PROBLEM: The cleats won't engage when mountain
hiking in wet or cold weather.

SOLUTION: Spray a non-stick cooking spray on the cleats
and pedals before a ride so mud and ice won't stick.

PROBLEM: You're having trouble getting out of your
SPD-style clipless pedals.

SOLUTION: The cleats have probably worn and can no
longer spread the pedal jaws to release. Install new cleats.

PROBLEM: You can't find toeclips to fit your huge feet.

SOLUTION: Put washers between the pedals and toeclips for
additional clearance, or try different pedals with wider cages.

PROBLEM: With each pedal stroke, you hear a click.

SOLUTION: A pedal may have loosened. Tighten them.

PROBLEM: You're having trouble getting into your Look
clipless pedals.

SOLUTION: Make sure that the cleat is installed correctly

on the shoe. If have small feet, you may have curved the cleat
too much when tightening it to your shoes.The cleats must
be fairly flat to engage correctly. Shim the edges with leather
to flatten the cleat.

PROBLEM: You need to remove the pedal but can't find
a place to fit your pedal spanner.

SOLUTION: The pedal is probably installed and removed
with a hex key only. Look at the back of the crankarm to
see if there is a hex-shaped hole in the pedal spindle.

PROBLEM: You need to replace your clipless pedal cleats
but the bolt heads are full of crud or damaged.

SOLUTION: Clean them out with an awl, and then force a
hex key in by tapping on it with a hammer. If you can get
the hex key to reform the hole in the bolt, you should be
able to loosen the screws.

PROBLEM: You installed the pedals in the wrong sides
before you realized it. Now the left pedal is in the right
crankarm and the right is in the left.

SOLUTION: Next time, look at the pedals right at the
threaded portion of the spindle. Usually, pedals are marked
with an R or an L designating right and left. (The R pedal
is for the right crankarm and the L is for the left.) All you
can do to fix pedals threaded into the wrong sides is to
remove the pedals and hope for the best. Usually, threading
them into the wrong sides destroys the threads in the
crankarms. If that's the case, you'll need to replace the
crankarms. The pedals should be reusable, as the crankarm
threads are soft and shouldn't damage the pedal threads.

PROBLEM: Your clipless pedal cleats will not come off
because the bolts are damaged or frozen.

SOLUTION: Apply a penetrating lubricant, then use a punch
and hammer to loosen the screws. Use a pointed punch and
strike the bolt to make a small divot. Put the point of the
punch into the divot and strike the punch so that the force
pushes the screw anticlockwise and loosens it.

PROBLEM: You stripped the threaded plate in your shoe.

SOLUTION: In some shoes, it's possible to lift up the liner
inside the shoe and replace the threaded insert. If not, it's
usually possible to cut a hole in the shoe that's just large
enough to allow you to perform surgery and replace the
threaded insert. Then you can glue or tape the liner back.
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Mountain Bike Clipless
Pedal Maintenance

Click-in convenience comes at the cost of more upkeep, primarily
because cleat engagement mechanisms complicate the pedal design.
Here are adjustment and repair tips for many common mountain
bike clipless pedals.

If you're having trouble getting in or out of a new pair of pedals, make sure
the cleat engages the pedal properly. The shoe's sole can interfere and prevent
proper engagement. Trim it with a sharp knife to get the clearance needed. Still
problematic? Most pedals have a bolt on the front and back (or just the rear on
single-sided pedals) for spring tension adjustment. Turn these screws anticlock-
wise (see photo) to ease entry and release. Lightly lube the cleat and jaws.

Snug the screws that secure the jaws atop the pedals because they
can loosen. Many models also have screws to check on the pedal
ends facing the crankarms.

With enough use, cleats wear and it begins to get difficult to escape the
pedals. At the first signs of unreliable release, for safety’s sake, replace

the cleats. Mark the position by scratching indicator lines in the soles.

If the cleat bolts won't budge, use a hammer and punch to drive the screws
anticlockwise (see photo), or use a propane torch to slightly heat them (wrap
wet rags around the sole to prevent it from melting). Grease the bolts and the
nuts inside the shoes. Align and install the new cleats.

To remove the pedals, shift onto the large chainring, place the pedal

in the 3-0'clock (right side) and 9-o'clock (left) positions, attach the

pedal spanner so that it's nearly in line with the crankarm and push
down to loosen and remove the pedals (see photo). If they won't turn, ask a
strong friend to help, use a cheater bar on the spanner or remove the
crankarm, put it in a vice and try again (remember the left pedal turns clock-
wise to loosen).

When the pedals are off, spin the spindles between your fingers. If they turn
without resistance or feel dry, tight, loose or rough, regrease the bearings. If
there's a hydraulic resistance while turning the spindle, the grease is still fine.
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Most of Shimano's pedals, as well as some other brands, come apart
by unscrewing and removing the spindle and bearings as a unit. Use
the pedal spindle tool (see photo) or appropriate tool to unscrew the
spindle/bearing assembly. Hold the right pedal in the vice with the spindle
upright, and turn the tool clockwise to unscrew the spindle. To unscrew the
left pedal spindle, turn the tool anticlockwise.

MOow
Some clipless pedals have a dust cap that you must remove to access

I the bearings. Some, like Shimano's PD-M535, use a simple plastic

| n cap that can be pried out (see photo). Others require the use of a
hex key or a flat screwdriver. In most cases, it's relatively obvious how the
cap is removed. With the number of different designs in current use, it's best
to consult the owner's manual before delving too deep.

If you add grease every few months, the pedals may never need

new parts. For most Shimano models and similar pedals with car-

tridge spindle/bearings, put about 15 ml (*4 ounce) of grease inside
the pedal body and reinstall the spindle assembly, which will regrease all the
bearings (see photo). Lube Speedplay pedals by removing the tiny bolts in the
ends and pumping grease in with a needlenose grease gun. For Shimano
pedals with a plastic dust cap, remove the cap and push grease into the
exposed bearings. Pull back the rubber seal on the spindle, and push fresh
grease into the inside bearings.
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Shimano SPD Pedal Bearing
Overhaul

Shimano SPD pedals are nicely sealed and should resist penetration by
water and dirt under most conditions. Check the pedals by removing
them from the crankarm, turning the spindles and feeling for play. If

the spindles turn with a hydraulic smoothness and there is no play when you
push and pull them, the pedals don't need service. If the spindles turn roughly
or you feel play, take the following steps to refurbish them.

You'll need a Shimano spindle removal tool and a spanner that fits on it
to separate the spindle from the pedal body (see photo). You can use an
adjustable spanner. (It's also possible to place the spindle removal tool in a
vice and turn the pedal to remove the spindle.)

Place the tool on the splined portion of the spindle, attach the spanner
to the tool and turn the tool to unscrew and remove the spindle (see
mai photo). If you look closely at the face of the tool, you'll see that it's
marked to show which way to turn the tool for both the right and left pedals.
Turn the tool clockwise to loosen the right spindle and anticlockwise to remove
the left.

Don't force the tool. If it doesn't turn with a little pressure, you may

be turning it the wrong way. If it doesn't turn, apply pressure in the

other direction. After a few turns, you should be able to pull the
spindle out of the pedal.
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Clean off any dirt that's on the end of the spindle, which is where one

of the bearing cartridges resides. Clean off any contaminated grease

or dirt that you find on the rest of the spindle. Use a swab to wipe
any dirt, contaminated grease or water from inside the pedal body.

Place a dollop of grease on the end of the spindle assembly (see

photo). Place a small dollop (about the size of a marble) inside the

pedal body. Turning it by hand only, screw the spindle into the pedal
a few turns. Extract it and repeat. This will push the fresh grease into the
spindle body and work it along the spindle.

To finish the job, install the tool on the spindle and thread the spindle

back into the pedal body fully by hand (see photo). Sometimes the

new grease will cause a hydraulic resistance that can damage plastic
parts inside the pedal if you force the spindle. If the spindle resists at any
point, extract it and start again. When you have hand-turned the spindle all
the way into the pedal, use the spanner to hold the tool and tighten the
spindle. Don't overtighten — it needs little effort to remain tight. The pedal
spindle should now turn smoothly and without play.
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Conventional Pedal Repair and
Maintenance

Pedals are always easiest to maintain when they are removed from the
crankarms. Keep in mind that a left-hand pedal threads in the opposite
==  direction from a right-hand pedal. To loosen a pedal for removal, rotate
its crankarm forward (towards the front of the bike), put the pedal spanner on
the pedal, then push the spanner down towards the ground. This procedure
will work for both pedals. To disassemble a pedal, remove the dustcap from
the end of the spindle opposite the threaded end. On many models, you pry
off the dustcap with a flat-blade screwdriver or similar tool (see photo). If you
have a bench vice, use it to hold the pedal in an upright position while you dis-
assemble it. If you don't have a vice, hold the pedal with locking pliers or by
hand. It won't make the job that much more difficult.

Once the dustcap is off, you'll see a locknut on the end of the spindle.
It holds the spindle and the bearings inside the body of the pedal.
Hold the spindle with a 15-mm ('/-inch) spanner while you use an
appropriately sized spanner to loosen the locknut inside the pedal body. A
keyed washer usually separates the cone and locknut, making it possible to
loosen the locknut without holding the cone directly.

Remove the locknut and the lockwasher behind it. Thread off the
cone. Be careful as you remove the cone because there are bearings
behind it that can easily fall out and become lost.

To remove the bearings, either turn the pedal upside down and shake the
bearings into a container or use a pair of tweezers to pick them out one by
one. Make sure that the spindle remains inside the pedal body while the first
set of bearings is being removed. As soon as the outer bearings are out,
record the number so you'll know how many replacements to put back in.
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Turn the pedal over and pull the spindle out. If the spindle has a

rubber seal, this may take some effort. Remove the second set of

bearings, count them and record their number. Take a sample with
you to buy replacements of the same size. Clean all metal parts with solvent.
For plastic parts and rubber seals, use something mild, such as alcohol. Get
all of the old grease out of the inside of the pedal body. Inspect the bearing
races. If they are pitted, you'll need to replace them.

When you have a complete set of clean and usable parts, reassemble

the pedal. Pack medium-weight grease into the bearing race and

install new sets of bearings. As you insert the spindle, it's important
that you don't turn it because that can dislodge the bearings. Turn the pedal
over. If you just screw on the cone, you'll scramble the bearings in the top
race, forcing you to reposition them and try again. Hold the bottom of the
pedal spindle and push up to keep the spindle fully inserted in the pedal.
Holding the pedal spindle like this, screw the cone only a couple of turns. To
seat the cone on the bearings, turn the bottom of the spindle while you hold
the cone. Don't turn the cone or the pedal, just the spindle. This will draw the
cone onto the bearings without unseating them in their race. Put the lock-
washer back in place and thread the locknut back on the end of the spindle.

Make sure that the locknut is loose enough to give you some working room,
then back the cone off until you know it's too loose. Slowly turn the cone
down. Once you reach the point where most of the play is out of the adjust-
ment, hold the spindle with a 15-mm (¥4-inch) spanner and use a second
spanner to tighten the locknut. Spin the pedal. If you feel any binding, your
adjustment is too tight. If binding is no problem but you feel play in the bear-
ings when you wiggle the spindle up and down, loosen the locknut and turn
the cone down a little more. Tighten the locknut and check the adjustment
again. Work in small increments in this way until you reach the point where
there is neither binding nor looseness in the adjustment. Then make sure that
the locknut is firmly fastened, and replace the dustcap.

When installing a leather toe strap, put a single twist in the strap as
you run it between the two sides of the pedal. This prevents the strap
from shifting position.

Lace the strap through the upper end of the toeclip, then press the buckle
open and run the end of the strap straight through both the inner and outer
plates of the buckle (see photo). When you release the buckle, the end of the
strap should be caught between the cylinder of the inner plate and the teeth
in the outer plate of the buckle.
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Look Pedal Bearing Overhaul

Look pedals were one of the first clipless types and are perhaps the

most widely used ones today. The backing plates on newer models

rarely wear out and do not need service. If you have problems in this
area, the best remedy is to install new cleats on your shoes. (Also, avoid
walking on your cleats, which wears them.) The pedal spindles employ
cassette-type cartridge bearings. While these are quite resistant to dirt and
water, they still require service occasionally. To service Look pedal bearings,
remove the spindle cap with a 15-mm ('/-inch) open-end spanner or pin tool.
The cap also serves as the outer bearing retainer. Therefore, a loose cap will
allow the pedal to rattle on the spindle. Keep the cap tight when in use.

While holding the pedal spindle near its threads with the 15-mm (3/4-inch)

spanner, loosen the spindle end nut with an 11-mm (‘A-inch) socket

spanner (Note: the left spindle nut is left-hand threaded, while the right
one is right-hand threaded.) You'll feel resistance because the nut has a nylon
bushing. (The left and right nut bushings are different colours for identification.)

Stop when the nut protrudes from the pedal body but still has three or four
threads engaged. Tap the nut against your workbench, or free the spindle with
a wooden or plastic mallet. Unscrew the nut completely and pull the spindle
out of the pedal. Wipe off the grease and inspect the spindle's bearing surface
for roughness or discolouration. If you find any, replace the spindle.

The outer bearing slip-fits into the pedal and can be removed by gently

poking it from behind with a driftpin or screwdriver (see photo). Soak

the outer bearing and pedal body/inner bearing in solvent to loosen
the dirt and old grease.
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Use a bottle brush to gently clean the inside of the inner bearing
(don't dislodge any of the needle bearings) and the outer bearing If
you have access to compressed air, blow the bearings dry. If not,
rinse them with clean solvent and let them air-dry on a rag or paper towel.

Work some grease into the dry bearings. Lightly grease the entire

inner portion of the spindle and insert it into the pedal (see photo).
1&hde the outer bearing into the pedal body so the spindle threads
protrude through the centre. Thread on the correct spindle nut, hold the spindle
with the 15-mm (‘A-inch) spanner and tighten the nut with the 11-mm (',-inch)
spanner. Don't overtighten! The spindle should barely protrude from the nut
when tight and should rotate freely within the pedal body until the spindle cap

is attached.

Screw on the spindle cap and gently tighten it with the 15 mm
spanner or pin tool. Once you have finished, spin the pedal to make

sure it rotates easily




Gears

With a limited range of motion and gross power output, the
human body is not well equipped to move very fast, very
far, for very long. There are, of course, super-athletes who run
double marathons, but what of the rest of us: the mere
mortals? How can we get about more efficiently?

The bicycle is a way that even the most average of us can
move quickly over distances with much less effort than would
be possible on foot. This is all thanks to gearing.

Add the convenience of variable gearing provided by a
derailleur drivetrain or internally geared hub, and our range
extends for miles. Low gears allow you to climb steep grades,
and high gears can propel you as fast as your nerves will
allow coming back down. Of course, we mustn't forget those
perfectly comfortable medium gears that are ideal for a casual
ride to the corner store or a relaxing cruise to the ice cream
shop by the beach.

But what is the right medium gear? What makes a good
high gear or low gear? Gearing is often misunderstood. So
here, we take some time to explain the basics of gearing.

The Lingo

Designated gear sizes date back to the days of highwheelers,
those antique bikes with the large front wheel. With a high-
wheeler, each complete revolution of the pedals resulted in a
single wheel revolution. The diameter of the front wheel was
a gauge of how fast it was possible to go. A highwheeler with
a 56-inch-diameter front wheel was faster than one with a
48-inch-diameter front wheel but was harder to ride up hills.

Today, we still refer to gears by the equivalent highwheeler
size that would give you the same distance travelled per pedal
revolution as the distance you would cover with one pedal
revolution on your 26- or 27-inch wheel. For example, when
you ride on a 52-tooth chainring and a 14-tooth cassette cog,
your gear ratio is 52/14, or 3.714. If you multiply that ratio
by the wheel diameter of a standard derailleur road bike — 27
inches — you have a 100-inch gear. (See the tables on pages
308 and 309 for the gear-inch equivalents of most bicycle
gear combinations.)

Notice that the gear ratio is determined by dividing the
number of teeth on the chainring by the number of teeth on
the rear cog — 54 divided by 14 equals 3.714. A 52-tooth
chainring and a 14-tooth cog are in a ratio of 3.714 to 1. If
the chainring is reduced in size to 30 teeth and the size of the
rear cog increased to 30 teeth, it would be a 1-to-1 ratio.
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Multiplying this ratio by the wheel diameter, we find that this
combination of chainring and cassette gives us a gear of only
27 inches.The difference in the size of these numbers reflects
the different levels of effort needed to propel a bicycle using
the two gears. A 100-inch gear will move you 3.714 times as
far down the road with each revolution of the pedals as will
a 27-inch gear. However, the smaller gear will allow you to
pedal up a steep grade with a heavy load, while the larger gear
is useful only on fast descents or, if you are quite strong, on
flat terrain.

Later in this chapter, charts display common road and
mountain bike gear ranges, giving some different chainring
and cassette cog combinations. For now, we want to make
clear the logic of how these numbers are derived and what
they mean in relation to one another.The higher the number,
the greater the size of the chainring in relation to the cassette
cog, and the greater the effort needed to use the gear (in
other words, the bigger the chainring, the harder it is to
pedal). Conversely, the lower the number, the smaller the size
of the chainring in relation to the cassette cog, and the less
effort needed to propel the bike (in other words, the smaller
the chainring, the easier it is to pedal).

From this, you can see that there are two ways you can
move to a gear that is larger (harder to pedal) or smaller
(easier to pedal) than the one you are in. To move to a larger
gear (harder), you can either shift the chain onto either a
larger chainring or a smaller rear cog. Either move will
increase the gear ratio and thus the size of the gear. Con-
versely, you can move to a smaller gear (easier) by shifting
onto either a larger rear cog or a smaller chainring.

Sample Road Gearing

Cassette cog Inner chainring Outer chainring

39* 53
12 88 119
13 81 110
14 75 102
15 70 95
16 66 89
17 62 84
19 55 75
21 50 68
23 46 62
26 41 55

*In chain inches




304 ILLUSTRATED BICYCLE MAINTENANCE

Power Management

FRONT DERAILLEUR

REAR COG SET
(CASSETTE)

LARGE CHAINRING

SMALL CHAINRING
(GRANNY RING)

MIDDLE CHAINRING




The manner in which bicycle gearing systems are set up
makes the distinction between larger and smaller gears easy to
remember. The smaller the chainring or the larger the rear
cog, the closer it is to the bicycle frame; the larger the chain-
ring or the smaller the cog, the further it is from the bicycle
frame. Thus, the lowest gear — the easiest to pedal — is formed
with the chain all the way to the inside on both front and
rear; the highest gear — the hardest to pedal — when the chain
is shifted as far to the outside as it can be, both front and rear.

To simplify references to different gear combinations when
you're planning or analyzing a gear pattern, it's helpful to
assign numbers to the cassette cogs and letters to the chain-
rings. Mentally number the cogs consecutively from inside to
outside in order to reflect their relative effects on gear size.
Thus, the innermost cog is referred to as 1, and the outermost
is referred to as 6, 7, 8, 9 or 1 0 (depending on the total
number). In a similar way, use an L to refer to the inner chain-
ring (the one that produces lower gears) and H to refer to the
outer chainring (the one that produces higher gears). In the
case of triple-chainring cranksets, add the letter M to desig-
nate the gears formed on the middle chainring.

Using this code, the gear formed on the inner chainring
and the inside cog is L-1, and the gear formed on the outer
chainring and outside cog is H-8 (or H-9 or 1-1-10,
depending on whether there are 8, 9 or 10 cassette cogs).This
works for either a double- or triple-chainring system, as the
gears formed on the middle ring of a triple will be identified
as M-1, M-2 and so on.

The most common method used for charting a gearing
system is to write the chainring sizes across the top and the
cog sizes down the side of vertical columns, calculate all
combinations of the two (or use a gear chart to find them)
and list the results in gear inches within the columns. In this
chapter, we've provided charts of this type for two common
gear arrangements.

The primary value of creating gear charts of this sort is that
they let you make a quick numerical comparison so you can
figure out how many usable gears you have and how large or
small the jumps are between gears. Once you know this, you
may decide to modify the gearing to better suit the terrain or
your strengths as a rider.

The ease of altering your gearing, however, depends on
your drivetrain components. Some cassettes and chainrings
are easy to modify, and others are more difficult. It's almost
always easy to install lower or higher gears, however, which
satisfies most riders' requirements.

When analyzing your gears, keep in mind that two
combinations are usually not used: the small chainlying/small
cassette cog combination and the large chainring/large
cassette cog combination.These 'crossover' gears put the chain
at an extreme angle, and it's best to avoid them because they
wear the chain and cassette cogs rapidly. Because of this,
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they're generally considered unusable gears and are not shown
in gear charts.

Gearing Simplified

Only a few years ago, it was necessary for tourists, mountain
bikers and even commuters to customize gearing to get the
gear ratios they needed. Gearing was limited because free-
wheels were available only in five- and six-cog models, which
required some compromise in gear choice to get the low and
high gears you needed, a reasonable range in between and a
smooth shift sequence.

These days, with index drivetrains (ones where the shift
levers click into position with each shift) that shift beautifully
under the most adverse conditions and nine- and even ten-
cog cassettes that provide a wide gear range, there's far less
need to customize drivetrains. Perhaps predictably, options
have been reduced as well. Index shifting relies on precisely
spaced cassette cogs and chainrings, so most manufacturers
make a limited range of replacements. This makes it difficult
to change the gearing too much. Fortunately, the options that
are offered satisfy most needs and work best with the index
system for which they're designed.

To give you an idea of modern gearing, here are examples
of common road and mountain bike drivetrains. The road
bike may be equipped with 39- and 53-tooth chainrings and
al2-, 13-, 14-, 15-, 16-, 17-, 19-, 21-, 23- and 26-tooth ten-
speed cassette. The mountain bike may have 22-, 32- and 42-
tooth chainrings and a 11-, 12-, 14-, 16-, 18-, 21)-, 23-. 28-
and 34-tooth nine-speed cassette.

The road bike gearing is an example of what you'd find on
many racing bicycles. A 39/26 lowest gear combination
results in a 41-inch gear, which is low enough for a fit rider
to use to tackle most paved hills at a reasonable pace. A 53/12
highest gear produces a 119-inch top end, which is a 'tall'
enough gear for all-out sprinting and pushing the pace down
hills. In between, there are one-tooth jumps on the low end
of the cassette, which allow a very gradual change in effort

Sample Mountain Bike Gearing

Cassette cog Inner chainring Middle Outer
chainring chainring

22* 32 42
11 52 76 99
12 48 69 91
14 41 59 78
16 36 52 68
18 32 46 61
20 29 42 55
23 25 36 47
28 20 30 39
34 17 24 32

*In chain inches
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that's ideal for a racing or training rider to fine-tune the gear
while jamming on the flats or descending. On the upper end
of the cassette, the jumps are two- and three-tooth because
these gears are used for climbing, when you are moving more
slowly and need greater changes with each shift.

Normally, road riders fine-tune gear selection by shifting
the rear derailleur — each rear shift here makes a small differ-
ence in pedal effort. For a major change, they shift the front
derailleur to move between chainrings.

The mountain bike has a wider range that is better suited
to the demands of dirt riding, including gravity-defying
ascents and bone-jarring trails. One of the main differences
between the two drivetrains is the third chainring, which is
known as a 'granny' gear (presumably low enough for Granny
to get over hills).You'll also notice that the high end is not
nearly as high as on the road bike — because of the tyre size
and shape and the terrain covered, the speeds achieved off
road are rarely equal to road speeds. Furthermore, the cassette
cog spacing is wider than that of the road bike, so one shift
usually results in at least a two-tooth jump, whether you're
shifting between chainrings or between cogs. This is impor-
tant because on a mountain bike you're generally not moving
as quickly as on a road bike, and it's best to have a reasonable
gear change with each shift.

Just as road bikers do, mountain bikers usually shift the rear
derailleur for small changes in pedal effort and shift between
chainrings for major changes. Because there are three chain-
rings, and because off-road terrain can change more abruptly
than pavement, front shifts are more frequent in mountain
biking than in road riding.

Modifying Your Gearing
To fit a gearing system to your particular needs, you need to
determine five things:

1. An optimum high gear

2. An optimum low gear
3. An appropriate shift pattern (jumps between gears)

Recommended low gears

Type of riding Terrain Gear inches
steep hills 17-20
Mountain biking technical trails 17-20
dirt roads 20-27
Loaded touring steep hllls_ 20-27
medium hills 32-42
steep hills 27-37
Casual road riding medium hills 32-42
flat 37-47
. steep hills 47-60
Road racing flat to rolling 57-66

4. Chainring and cassette cogs that will combine these
high-low choices with the chosen shift pattern

5. The appropriate derailleurs, shifters and chain to
make your selections work.

If you want to modify your current bike without com-
pletely replacing your drivetrain, determine the optimum
high and low gears, decide on a shift pattern, and pick
replacement cogs and chainrings that are compatible with
your derailleurs. Use the tables on pages 308 and 309 to
quickly determine which combinations will give you gears in
the desired range.

On paper, it's possible to invent just about any gear range
and shift sequence. In reality, options are limited. Before
getting too carried away crunching numbers, check with
shops to see what replacement cassette cogs and chainrings
are available for your drivetrain, then plan your gearing
modifications accordingly.

How High?

The 90- to 120-inch high gear found on most bikes repre-
sents a kind of gear ceiling that is based on human limitations.
Even the strongest road racers use only slightly larger gears
(maybe 125 or so). In fact, average riders can't maintain a
brisk cadence in a 119-inch gear on a level road; that gear
exists for downhills and tailwinds.

If you're not concerned about the bit of extra speed you'll
lose by coasting downhill instead of pedalling, you can use a
slightly smaller high gear — something in the mid- to upper
90s — and shift down your whole gear pattern to emphasize
the middle and low ranges. It's a trade-off that is commonly
made by mountain bike riders and by touring cyclists who
carry a lot of equipment.

How Low?
Deciding on the optimum lowest gear is a lot more difficult
than choosing the highest. Some factors to consider are your
strength, the steepness and length of the worst hills you usu-
ally encounter and the amount of extra weight (if any) you
may carry.You should also take into account the size of gaps
between gears and how much extra difficulty in shifting you'd
be willing to put up with in order to get extra-low gears.
Obviously, lots of personal factors influence your decision
of how low your lowest gear needs to be. Nonetheless, in the
table we make some rough recommendations for those who
don't have a good idea, based on personal experience, of what
the low should be.The recommended gears range from those
suitable for an average to a strong rider within each category.
Thinking in terms of categories is important because an
average racer planning some loaded touring can use a larger
low gear than that recommended for a strong cyclist who's
touring with a heavy load.




How Many Gears?

The number of gears in your drivetrain won't affect your
choice of high or low gears, but it will affect how many
intermediate gears you have. The 22 or 14 gears provided by
a well-chosen eight-speed cassette and triple or double
crankset will satisfy most riders. (These would actually pro-
vide 24 and 16 gears, but remember that you don't use your
two extreme 'crossover' gears.)

Competition road and mountain riders may prefer nine-
speed cassettes, which provide one extra cog. The extra gears
can be used on the high or low end or to bridge a too-large
jump between gears. With older five- and six-speed drive-
trains (and sometimes even with seven-speeds), racers occa-
sionally find themselves wishing for a gear they didn't have. If
they shift up a gear, it's too easy to pedal; if they shift down,
it's too difficult. With nine cogs, this almost never occurs.
Consequently, nine- and ten-speed cassettes have become
very popular with competitive cyclists both on and off road.

In fact, many century riders find nine- or ten-speed
drivetrains — such as a 12/26 cassette combined with a 39/53
chainring combination — ideal because they provide closely
spaced gears and an adequate high and low.

Likewise, mountain bikers as well as tourists and
commuters carrying loads benefit from the added conven-
ience of a third chainring. Being able to drop down into a
granny gear when the trail steepens or when you're tackling
a tough climb at the end of a long day's ride can make a
significant difference.

Putting It Together

At this point, we should mention that if you need to change
most of the drivetrain components on your bike to get the
kind of gearing you want, it might be more economical to sell
your bike and buy one that has gearing closer to what you
desire. On the other hand, if you're considering starting with
a bare frame and custom-equipping it, the sky's the limit as to
what you can do with the gearing.

Most people's needs can be satisfied with some cassette cog
changes and maybe a new chainring. Those are the cheapest
options. When you start changing cranksets or even adding a
third chainring and making the required bottom bracket axle
change, the costs mount rapidly. Substantial changes in the
range of your bike's gearing may also require new derailleurs.
Be sure to check their gearing capacities before you start.

Generally speaking, if you have to buy a new inner
chainring or a new crankset, it's wise to get a smaller chain-
ring than you think you'll need.You can always match it with
smaller cassette cogs to get big enough gears. If you need
smaller gears, it's a lot easier and cheaper to make further
modifications at the cassette end of your drivetrain than it is
to reorder smaller chainrings.
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Your local shop should be able to tell you what size cogs
are available to match your equipment. Make sure that you
order the right type of cog for its particular position on the
cassette. Remember, it may be less expensive and easier to buy
a new cassette with the cogs you want already on it than to
replace more than two cogs on the cassette you already own.

The gearing system on a bicycle makes it possible for
humans to transcend their boundaries of speed and distance
by several quantum leaps. In a nutshell, you are the motor that
drives the bike. In the same way an automobile's motor is
most efficient running at a certain rate (rpm, or revolutions
per minute), your body is most efficient running at a certain
rate, called cadence (for the revolutions per minute you're
pedalling). When you have gearing that's appropriate for your
ability as a cyclist and the terrain you ride in, and you know
how to use the gears, you become incredibly efficient as a
pedaller.

The key is shifting often and correctly, an easy skill to
master. Don't worry about what gear you're in and whether
it's the right or wrong gear. Instead, shift according to feel.You
should have a comfortable cadence you naturally pedal at — a
certain rpm that's most efficient for you. Most cyclists pedal
about 60 rpm when they're just learning to ride and speed up
to 90 as they gain experience. Top racers can fan the pedals
upward of 150 rpm.

To use the gears most efficiently, all you have to do is mon-
itor your pedal speed, something that becomes second nature
in time.When it drops below your comfortable rate, shift into
an easier-to-pedal gear. When you have to pedal too fast, shift
into a harder gear. Your goal is always to be in a gear that
allows you to pedal at a comfortable cadence. With practice,
shifts will become reflexive — you won't even realize you're
doing it. Your shifting skill will make easy work of long and
hilly rides.

To not utilize the full potential of today's easy-shifting,
wide-range gearing systems is to ignore the most significant
advance that has been made in the design and equipment of
the modern bicycle. So even if you're not planning to revamp
your drivetrain, take the time to get to know its strengths and
weaknesses.
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26-Inch Wheel Gear Chart

56 42.8 44.1 45.5| 47 48.5| 50.2 52 53.9 56 58.2 60.7| 63.3 66.2 69.3 72.8 76.6) 80.9] 85.6 91 97.1 104 112 121 132
55 42.1 43.3 44.7|  46.1 47.7 49.3] 511 53 55 57.2] 59.6| 62.2 65| 68.1 71.5 75.3 79.4| 84.1 89.4| 95.3 102 110 119 130
54 41.3 42.5 43.9] 453 46.8] 48.4| 50.1 52 54 56.2 58.5 61 63.8 66.9 70.2 73.9 78| 82.6 87.8 93.6 100 108 117 128
53 40.5 41.8 43.1 44.5 459 47.5 49.2 51 53 55.1 57.4 59.9 62.6 65.6 68.9 72.5 76.6| 81.1 86.1 91.9 98.4 106 115 125

52 39.8 41 42.3| 43.6 45.1 46.6| 48.3 50.1 52 54.1 56.3 58.8 61.5 64.4 67.6] 71.2| 751 79.5 84.5 90.1 96.6 104 113 123

51 39| 40.2 41.4| 428 44.2| 45.7| 47.4 49.1 51 53 55.3 57.7 60.3 63.1 66.3] 69.8| 73.7 78 82.9 88.4 94.7 102 111 121
50 38.2 39.4 40.6| 41.9 43.3 44.8| 46.4 48.1 50 52 54.2 56.5 59.1 61.9 65 68.4| 722 76.5 81.3 86.7 92.9 100 108 118
49 37.5| 38.6 39.8| 41.1 42.5 43.9| 455 47.2 49 ol 53.1 55.4 57.9 60.7 63.7, 67.1 70.8| 74.9 79.6 84.9 91 98 106 116
48 36.7| 37.8 39| 40.3 41.6 43| 44.6 46.2 48 49.9 52 54.3 56.7 59.4 62.4 65.7| 69.3| 73.4 78 83.2 89.1 96 104 113

47 Bo10) 37 38.2| 39.4 40.7| 421 43.6 45.3 47 48.9 50.9( 53.1 55.5 58.2 61.1 64.3| 67.9| 71.9 76.4( 81.5 87.3 94 102 11
46 35.2 36.2 37.4| 38.6 39.9 41.2| 427 44.3 46 47.8 49.8 52 54.4 57 59.8 62.9 66.4| 70.4 74.8 79.7 85.4 92 99.7 109
45 34.4| 355 36.6| 37.7 39| 40.3| 41.8 43.3 45 46.8 48.8 50.9 53.2 55.7 58.5 61.6 65| 68.8 73.1 78 83.6 90| 97.5 106
44 33.6 34.7 35.8| 36.9 38.1 394| 40.9 42.4 44 45.8| 47.7| 49.7 52 54.5 57.2 60.2| 63.6| 67.3 71.5 76.3 81.7 88| 95.3 104

43 32.9| 33.9| 34.9| 36.1 37.3 38.6| 39.9 41.4 43 44.7| 46.6| 48.6 50.8 53.2 55.9 58.8| 62.1 65.8 69.9| 74.5 79.9 86 93.2 102

42 321 33.1 34.1 35.2 36.4| 37.7 39 40.4 42 43.7| 45.5| 475 49.6 52 54.6 57.5 60.7| 64.2 68.3 72.8 78 84 91 99.3
41 31.4| 323 33.3| 344 35.5 36.8| 38.1 39.5 41 4.6 44.4| 463 48.5 50.8 53.3 56.1 59.2( 62.7 66.6| 71.1 76.1 82| 88.8| 96.9
40 30.6 31.5 32.5| 335 34.7( 35.9( 37.1 38.5 40 41.6 433 45.2 47.3 49.5 52 54.7| 57.8| 61.2 65| 69.3 74.3 80| 86.7| 94.5

39 29.8| 30.7 31.7| 32.7 33.8 35( 36.2 37.6 39 40.6( 42.3| 441 46.1 48.3 50.7 53.4| 56.3| 59.6 63.4 67.6 72.4 78| 84.5| 92.2
38 29.1 29.9 30.9] 319 32.9 34.1 35.3 36.6 38 39.5 41.2 43 44.9 47 49.4 52 54.9( 58.1 61.8 65.9 70.6 76| 82.3| 89.8
37 28.3 29.2 30.1 31 32.1 33.2| 344 35.6 37 38.5| 40.1 41.8 43.7| 45.8 48.1 50.6 53.4| 56.6 60.1 64.1 68.7 74| 80.2| 87.5
36 27.5 28.4 29.3| 30.2 31.2 32.3| 334 34.7 36 37.4 39| 40.7 42.5 44.6 46.8 49.3 52| 55.1 58.5 62.4 66.9 72 78 | 85.1

35 26.8| 27.6| 28.4| 29.4 30.3| 31.4( 325 33.7 35 36.4| 37.9| 39.6| 41.4| 43.3| 455 47.9( 50.6| 53.5 56.9| 60.7 65 70| 75.8| 82.7

34 26 26.8 27.6| 28.5 29.5 30.5( 31.6 32.7 34 35.4| 36.8 38.4 40.2 42.1 44.2 46.5| 49.1 52 55.3 58.9 63.1 68| 73.7| 80.4
33 25.2 26 26.8| 27.7 28.6 29.6( 30.6 31.8 33 343 35.8 37.3 39| 40.9 42.9| 45.2| 47.7( 50.5 53.6 57.2 61.3 66| 71.5 78
32 245 25.2 26| 26.8 27.7 28.7( 29.7 30.8 32 33.3 34.7 36.2 37.8 39.6 41.6 43.8 46.2 48.9 52 55.5 59.4 64| 69.3| 75.6

31 23.7| 24.4| 252 26 26.9| 27.8| 28.8 29.9 31 32.2| 336 35 36.6( 38.4| 40.3 42.4( 448 47.4 50.4| 53.7 57.6 62| 67.2| 73.3

30 229 23.6 24.4( 25.2 26 26.9( 27.9 28.9 30 31.2| 325 33.9 35.5 37.1 39 41.1 43.3| 459 48.8 52 55.7 60 65 | 70.9
29 222 22.8 23.6( 24.3 25.1 26| 26.9 27.9 29 30.2 31.4 32.8 343 35.9 37.7 39.7| 41.9| 444 47.1 50.3 53.9 58| 62.8 | 68.5
28 21.4| 221 22.8( 23.5 24.3 25.1 26 27 28 29.1 30.3 31.7 33.1 347 36.4 38.3 40.4| 42.8 45.5 48.5 52 56| 60.7 | 66.2
27 20.6 21.3 21.9| 226 23.4 242 251 26 27 28.1 2.3 30.5 31.9 33.4 il 36.9 39| 413 43.9| 46.8 50.1 54| 58.5| 63.8
26 19.9 20.5 21.1 21.8 22.5 23.3| 241 25 26 27| 28.2 29.4 30.7 32.2 33.8 35.6( 37.6| 39.8 42.3 45.1 48.3 52| 56.3 | 61.5
25 19.1 19.7 20.3 21 21.7| 22.4| 23.2 24.1 25 26| 27.1 28.3 29.5 31 B85 34.2| 36.1 38.2 40.6 43.3 46.4 50 54.2 [ 59.1
24 18.4 18.9 19.5| 20.1 20.8 21.5( 223 23.1 24 25 26 27.1 28.4 29.7 31.2 32.8 34.7| 36.7 39 41.6 44.6 48 52 | 56.7

23 17.6 18.1 18.7| 19.3 19.9| 20.6| 21.4 221 23 23.9| 249 26 27.2 28.5( 299 31.5( 33.2| 352 374 39.9( 42.7 46 | 49.8 | 54.4

22 16.8 173 17.9( 185 19.1 19.7] 204 21.2 22 229 23.8 24.9 26 27.2 28.6 30.1 31.8| 33.6 35.8 38.1 40.9 44 | 47.7 52

34 33 32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 1n

NUMBER OF TEETH ON REAR COG

These numbers represent "gear inches”, which can be used to compare the various combinations of cogs and chainrings. The lower the number, the easier the

gear is to pedal, and vice versa.

Number of teeth on chain ring
Number of teeth on cog

FORMULA: X Wheel diameter = Gear inches
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27-Inch Wheel Gear Chart

56| 44.5 45.8 47.3 48.8] 50.4] 52.1 54/ 56 58.2] 60.5 63 65.7| 68.7 72 75.6 79.6 84  88.9 94.5] 101 108 116 126 137

55| 43.7 45| 46.4| 479 49.5 Sil2 53 5o} 57.1 59.4| 61.9| 64.6| 67.5 70.7 74.3 78.2] 82.5 87.4 92.8 99| 106 114 124 135

54 42.9 44.2 45.6 47 48.6| 50,3 52.1 54 56.1 58.3] 60.8 63,4| 66.3 69.4 72.9 76.7 81 85.8 91.1 97.2 104 112 122 133
53| 421 43.4 44,7 46.2 47.7| 493 51.1 53 55| 57.2 59.6 62.2 65 68.1 71.6 75.3| 79.5 84.2 89.4/ 95.4] 102 110 119 130
52 41.3 42.5 43.9 45.3 46.8] 48.4 50.1 52 54 56.2 58.5 61 63.8 66.9 70.2 73.9] 78 82.6 87.8] 93.6 100 108 117 128
51 40.5 41.7 43 44.4 45.9| 47.5 49.2 51 53 55.1 57.4 59.9| 62.6 65.6 68.9 72.5 76.5| 81 86.1 91.8| 98.4 106 115 125
50 39.7( 40.9 42.2 43.5] 45 46.6 48.2 50 51.9 54 56.3 58.7| 61,4 643 67,5 71,1 75 79.4 84.4 90| 96,4 104 113 123

49| 38.9| 40.1 41.3 42.7| 441 45.6 47.3 49 50.9] 52.9| 55.1 57.5| 60.1 63 66.2( 69.6 73.5| 77.8 82.7 88,2 94.5 102 110 120
48| 381 39.3 40.5 41.8| 43.2 44.7 46.3 48 49,8 51.8 54 56.3 58.9| 61.7 64.8 68.2 72| 76.2 81 86.4| 92.6| 99.7 108 118
47| 37.3[ 385 39.7 40.9| 423 43.8 45.3 47 48.8/ 50.8| 529 55.2| 57.7| 60.4| 63.5| 66.8 70.5| 74.6 79.3 84.6| 90.6| 97.6 106 115
46| 36.5 37.6 38.8 40.1 41.4| 428 44.4 46 47.8| 49.7 51.8 54| 56.5 59.1 62.1 65.4 69| 73.1 77.6 82.8| 88.7| 95.5 104 113
45| 357 36.8 38 39.2| 40.5| 41.9( 43.4 45 46.7| 48.6 50.6 52.8| 55.2 57.9 60.8 63.9 67.5 71.5 75.9 81 86.8| 93.5 101 110
44| 349 36 37.1 38.3 39.6 41 42.4 44 45.7 47.5( 49.5 51.7 54 56.6 59.4| 62.5 66| 69.9 74.3 79,2| 84.9 91.4 99| 108
43 34.1 35.2 36.3 37.5 38.7 40 41.5 43 44.7| 46.4| 48.4 50.5| 52.8 55,3 58.1 61.1 64.5 68.3 72.6 77.4| 829| 89.3 96.8 106
42 33.4| 344 35.4 36,6 37.8 39.1 40.5 42 43.6| 45.4| 473 49.3 51.5 54 56.7 59.7 63| 66.7 70.9 75.6 81 87.2 94.5 103
41 32.6| 33.5 34.6 35.7| 36.9 38.2 39.5 41 42.6| 44.3| 46.1 48.1 50.3 52.7 55.4 58.3 61.5| 65.1 69.2 73.8( 79.1 852 923 101
40 31.8( 32.7 33.8 34.8 36 37.2 38.6 40 41.5| 43.2 45 47| 49.1 51.4 54 56.8 60| 63.5 67.5 72 771 83.1 90| 98.2
39 31 il 32.9 34| 351 36,3 37.6 39 40.5( 42.1 43.9| 45.8| 47.9 50.1 52.7 55.4 58.5| 61.9 65.8 70.2| 75.2 81 87.8| 95.7
38 30.2| 311 321 33.1 34.2 35.4 36.6 38 39.5 41 42.8 44.6( 46.6 48.9 51.3 54 57| 60.4 64.1 68.4| 73.3 78.9| 85.5| 93.3

37| 29.4( 30.3 31.2| 322 33.3| 34.4| 357 37 38.4 40| 41.6| 43.4| 45.4| 47.6 50| 52.6 55.5| 58.8| 62.4| 66.6/ 71.4| 76.8| 83.3( 90.8

36| 28.6| 295 30.4 31.4| 32.4| 335 34.7 36 37.4| 38.9| 405 42.3( 442 46.3 48.6 51.2 54| 57.2 60.8 64.8( 69.4( 74.8 81| 88.4
35| 27.8| 28.6 29.5| 30.5| 315 32.6 33.8 55 36.3 37.8| 39.4| 411 43 45 47.3| 49.7 52.5| 55.6 59.1 63 67.5( 72.7| 78.8| 85.9
34 27| 27.8 28.7 29.6 30.6| 31.7 32.8 34 35.3 36.7 38.3 39.9| 41.7| 43.7| 45.9| 483 51 54 57.4 61.2( 65.6( 70.6| 76.5( 83.5

33 26.2 27 27.8 28.7 29.7| 30.7 31.8 5] 343 35.6( 37.1 38.7| 40.5| 42.4| 44.6| 46.9 49.5( 52.4 5557 59.4( 63.6( 68.5( 743 81
32 254 26,2 27 27.9 28.8 29.8 30.9 32 33.2 34.6 36 37.6 39.3 41.1 43.2 45.5 48( 50.8 54 57.6| 61.7| 66.5 72| 78.5
31 246 25.4 26.2 27| 27.9( 28.9 29.9 31 32.2| 335 34.9 36.4 38 39.9( 41.9( 441 46.5( 49.2 52.3 55.8( 59.8( 64.4( 69.8( 76.1
30| 238 24.5 25.3 26.1 27 27.9 28.9 30 31.2 32.4| 338 35.2 36.8 38.6 40.5 42,6 45| 47.6 50.6 54| 57.9 62.3 67.5| 73.6

29 23| 23.7| 24.5| 253 26.1 27 28 29 30.1 31.3| 326 34| 356| 373 39.2| 41.2( 43.5| 461 48.9 52.2| 55.9| 60.2| 653| 71.2

28 22.2| 229 23.6 24.4 25.2 26.1 27 28 29.1 30.2 31.5 329 34.4 36 37.8 39.8 42| 445 47.3 50.4 54 58.2 63 | 68.7
27 | 21.4| 221 22.8 23.5 24.3 25.1 26 27 28| 29.2 30.4 31.7| 331 34.7 36.5| 38.4 40.5| 42.9| 45.6 48.6| 52.1 56.1 60.8 [ 66.3
26 20.6 | 21.3 21.9 22.6 23.4| 24,2 25.1 26 27| 28.1 29.3 30.5 31,9 33.4 35.1 36.9 39| 413 43,9 46.8( 50.1 54| 58.5| 63.8
25 19.9 20.5 211 21.8| 225 23.3 24.1 25 26 27| 28.1 29.3 30,7 321 33.8 35.5 37.5| 39.7| 422 45( 48.2 519 56.3 | 61.4
24 19.1 19.6 20.3 20.9 21.6 22.3 23.1 24 24.9 25.9 27 28.2 29.5 30.9 32.4 34.1 36| 381 40.5 43.2| 46.3 49.8 54 | 58.9
23 18.3 18.8 19.4 20| 20.7| 21.4 22.2 23 23.9| 248 25,9 27 282 29.6 iloil 32.7 34.5| 36.5 38.8 41.4| 44.4| 478 51.8 | 56.5
22 17.5 18 18.6 19.2 19.8( 20.5 21.2 22 228 238 24.8 25.8 27 28.3 29.7 31.3 33| 349 371 39.6| 424| 457 | 495 54

34 32 32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 1

NUMBER OF TEETH ON REAR COG

These numbers represent "gear inches”, which can be used to compare the various combinations of cogs and chainrings. The lower the number, the easier the

gear is to pedal, and vice versa.

Number of teeth on chain ring

FORMULA >< WVWwheel diameter = Gear inches

Number of teeth on cog
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Glossary
A

ADJUSTABLE CUP: the left-hand cup in a nonsealed bottom bracket,
used in adjusting the bottom bracket bearings, and removed during
bottom bracket overhaul

AERO LEVERS: road bike brake levers employing hidden cables that
travel out the back of the level body and under the handlebar tape

AHEADSET: a type of headset made by Dia-Compe that fits on a
fork that has a nonthreaded steerer

ALLEN WRENCH: a specific brand of hex key

ALL-MOUNTAIN BIKE: a mountain bike designed to balance
climbing and descending abilities with slightly more emphasis

on descending prowess; features dual-suspension with 10 to 15 cm
(4 to 6 inches) of travel

ALL-TERRAIN BIKE (ATB): a term sometimes used for
mountain bike

B

BAR-ENDS: mini handlebar add-ons that fit on the ends of
mountain bike bars to add another riding position

BEACH CRUISER: a bike that is designed for casual and comfortable
road riding and that features a relaxed frame, fat 26-inch tyres, a
wide saddle, a wide handlebar and rubber pedals

BICYCLE MOTO CROSS (BMX): a type of racing done on a closed
dirt track over obstacles, usually on 20- or 24-inch-wheel bikes
with one gear

BINDER BOLT: the bolt used to fasten a stem inside a steerer tube, a
seatpost inside a seat tube or a handlebar inside a stem

BMX: see Bicycle Moto Cross

BOTTOM BRACKET: the cylindrical part of a bicycle frame that holds
the crankset axle, two sets of ball bearings, a fixed cup and an
adjustable cup

BRAKE PAD: (1) a block of rubberlike material fastened to the end
of a rim-brake caliper; it presses against the wheel rim when the
brakes are applied, also known as a brake block; (2) a thin block of
resin, organic or metallic-compound material that is clamped onto
the disc (of a disc brake system) by the caliper

BRAKE SHOE: the metal part that holds a brake pad and is bolted to
the end of a brake caliper

BRAZE-ONS: parts for mounting shift levers, derailleurs, water bottle
cages and racks, which are fastened to a bicycle frame through a
type of soldering process known as brazing

BRINELLED: a type of wear in bearing components that is a series of
dents in the races or cups

BUSHING: a sleeve that fits between two parts to act as a bearing,
often found in suspension systems

BUTTED TUBING: tubing with an outside diameter that remains
constant but with a thinner-walled midsection where less
strength is needed

CABLE END: a small aluminium or plastic cap installed on the ends
of brake and shift cables to keep them from fraying; also known as
a cable crimp

CAGE: on a front derailleur, a pair of parallel plates that push the
chain from side to side; on a rear derailleur, a set of plates in which
pulleys are mounted to hold and guide the chain from cog to cog

CALIPERS: (1) brake arms that reach around the sides of a wheel to
press brake pads against the wheel rim; (2) the fixed portion of a
disc brake system that houses the pistons and brake pads

CANTILEVER BRAKES: rim brakes with pivoting arms mounted on
fork blades or seatstays

CASSETTE HUB: a type of rear hub that has a built-in freewheel
mechanism

CHAIN: the series of links pinned together that extends from the
chainring to the cogs on the back wheel and allows you to propel
the bike by pedalling

CHAINRING: a sprocket fixed to the right crankarm to drive the chain

CHAINRING NUT SPANNER: a special tool used to loosen the slotted
chainring bolts (the ones behind the inner ring) that fasten a
chainring to a crankarm

CHAINSTAYS: the two tubes of a bicycle frame that run from the
bottom bracket back to the rear dropouts

CHAINWHEEL: see Chainring

CHAIN WHIP: a tool consisting of a metal bar and two sections
of chain, used in changing cogs on a cassette; also known as a
chain spanner

CHROME-MOLY: a type of high-quality steel tubing; also known as
chrome molybdenum or cro-mo

CLINCHER TYRE: a tyre with edges that hook under the curved-in
edge of a rim

CLIPLESS PEDALS: pedals that use a releasable mechanism like that
of a ski binding to lock onto cleated shoes and do not use toeclips
or toe straps

COASTER BRAKE: a foot-operated brake built into the rear hub;
normally found on one-speed kids' bikes and cruisers

COG: a sprocket that is attached directly to the rear hub on a
single-speed bike and mounted on a cassette on a multispeed bike

CONE: a bearing race that curves to the inside of a circle of ball
bearings and works in conjunction with a cup

CORNCORB: a term used to describe a cluster of cogs on a racing
cassette because of the small variation in number of teeth on
adjacent cogs

COTTERED CRANKSET: a crankset in which the crankarms are
fastened to the axle by means of threaded cotters and nuts

COTTERLESS CRANKSET: a crankset in which the crankarms are
fastened to the axle by means of a taper and nuts or bolts
(instead of cotters)




CRANKARM: a part, one end of which is attached to the bottom
bracket axle and the other of which holds a pedal, that, through its
forward rotation, provides the leverage needed to power the bicycle

CRANKARM BOLT: the bolt that holds a crankarm onto the end of
the axle in a cotterless crankset

CRANKSET: the bottom bracket, two crankarms and one or more
chainrings of a bike

CROSS-COUNTRY BIKE: a mountain bike suited to racing on

varied terrain; features include wide-range gearing with super lows,
sometimes with short travel (3 inches or less) dual-suspension,
great brakes and a light performance-oriented frame

CROSSOVER CABLE: see Stirrup cable
CRUISER: see Beach cruiser

C-SPANNER: a spanner with a C-shaped end that is used to loosen
the lockring on certain bottom brackets and headsets

CYCLO-CROSS BIKE: a bicycle designed specifically for cyclo-cross
racing, an event where lightweight bicycles that resemble road bikes
are raced on an off-road course that includes sections where the
rider must dismount and run with the bike; features include specific
geometry, drop handlebars, knobby tyres and cantilever brakes

D

DAMPING: the process of controlling suspension action, without
which a suspended fork would bounce like a pogo stick

DERAILLEUR: a lever-activated mechanism that pushes the chain off
of one sprocket and onto another, thus changing the gear ratio

DERAILLEUR HANGER: a threaded metal piece that extends below
the right rear dropout and is used as a mount for the rear derailleur

DIAMOND FRAME: the traditional men's bicycle frame, the principal
parts of which form a diamond shape

DIRECT-PULL BRAKE: a type of very powerful centrepull brake used
mostly on mountain bikes from the 1980s and early 1990s

DISC BRAKE: a braking system that uses a small caliper mounted
near a front or rear dropout (usually on the left side) that clamps onto
a stainless steel disc attached to the hub to generate braking force

DISH: on a multispeed bike with a cassette or freewheel, the rear
wheel's hub is located off centre (to provide room for the cogs); to
ensure that the rim aligns in the frame, the rim is centred over the
axle instead of the hub, which means that the right-side spokes are
more tightly tensioned and more steeply angled than the left-side
spokes, a condition known as 'dish’

DOWNHILL BIKE: a bike designed for racing down mountains;
features include long-travel 15 cm (6 inches or more) dual-suspension
frame, great brakes, single chainring, long saddle and a riser handlebar

DOWN TUBE: the frame tube running from the headset to the
bottom bracket; one part of the main triangle on a bicycle frame

DOWN-TUBE SHIFT LEVERS: shift levers mounted to the down tube

DRAFTING: tucking in closely behind another rider so he'll take the
full force of the wind, saving you energy

D-RING: a D-shaped ring that is found on some models of shift
levers and is used to adjust the level of tension on the inner
parts of the lever
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DRIVETRAIN: the derailleurs, chain, freewheel and crankset

DROP: the vertical distance from the horizontal line connecting the
two wheel axles and the bottom bracket; one way of determining
the location of the bottom bracket in relation to the rest of the
bicycle frame; sometimes referred to as b/b drop or bottom
bracket drop

DROPOUT: slots in the frame and fork into which the rear and
front wheel axles fit

DROPS: the lower straight portions of a turned-down-type
handlebar

DUAL-CROWN FORK: a type of suspension fork that resembles a
motorcycle fork due to crowns above and below the head tube,
which increase stiffness

DUAL-SUSPENSION BIKE: a bike with front and rear suspension; also
known as a ‘clualie’

DUSTCAP: a metal or plastic cap that fits into a hub shell to keep
contaminants out of hub bearings; or a metal or plastic end cover
for an axle in a pedal or a cotterless crankset

E

ELASTOMER: a material, usually urethane, that is used in suspensions
to provide shock absorption and damping, and that is favoured due
to its low cost and simple maintenance requirements

END PLUGS: the caps that fit onto or into the ends of the
handlebars

ENDURO BIKE: a mountain bike for cross-country endurance races;
generally lightweight, mid-travel (3 to 4 inches) dual-suspension
designs to balance performance and long-ride comfort

ERGOPOWER LEVERS: the name for Campagnolo's shifting
brake levers

F

FACE: to shave the outer edges of a bottom bracket shell or the
upper and lower ends of a head tube to make them parallel with
one another and square to the tube's centreline so that, when the
bottom bracket or headset is installed, the bearings will run as
smoothly as possible

FERRULES: removable cylindrical metal or plastic caps used to
reinforce the ends of cable housing

FIXED CUP: the right-hand cup in a bottom bracket

FIXED GEAR (WHEEL): as found on track-racing road bikes, a
hub-and-cog combination that's designed in such a way that
one must always pedal; it's impossible to coast

FIXING BOLT: a bolt used to hold a crankarm on an axle in a
cotterless crankset

FLANGE: the part of a hub shell to which spokes are attached
FORK: the part of the frame that fits inside the head tube and holds

the front wheel; a term also sometimes applied to the part of the
frame where chainstays and seatstays join to hold the rear axle

FORK BLADES: the parallel, usually curved tubes that hold the
front wheel
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FORK CROWN: the horizontal piece on the upper part of the front
fork to which the fork blades attach

FORK RAKE: the shortest distance between the front axle and
an imaginary line extending through the head tube down towards
the ground

FORK TIPS: the slotted tips of the fork blades into which the front
wheel axle fits; also called dropouts

FREERIDE BIKE: a type of mountain bike designed to ride the most
technical and punishing of downhill trails; features include long-
travel (6 to 8 inches) dual-suspension and components manufac-
tured for ultimate strength

FREEWHEEL: a removable component on the rear hub that carries
gear cogs on the outside and contains a ratcheting mechanism
inside that provides the connection to the wheel for pedalling
while also allowing coasting; sometimes used to refer to the ratch-
eting mechanism inside a cassette

FRICTION SHIFTERS: conventional (nonindex) levers that retain their
position through the use of friction washers

FRONT FORK: Fork

FRONT TRIANGLE: a quadrilateral with one short side, it is the sec-
tion of a bicycle frame that consists of the head tube, top tube, seat
tube and down tube

G

GEAR: One position on a dr vetrain; for example, being on the
larges

GRANNY: slang for the tiny inner chainring on a triple-chainring
crankset

GRIPS: the rubber or foam sleeves that fit on the ends of upright
handlebars; you grip them when riding

GUIDE PULLEY: see Jockey pulley

H

HALF-STEP GEARING: a gearing system in which a shift between
chainrings in a double-chainring set is equivalent to half a gear
step on the freewheel

HEADSET: the combination of cups, cones and ball bearings that
creates the bearing mechanism that allows the fork column to
rotate inside the head tube so you can steer

HEAD TUBE: the shortest tube in the main triangle, it is the one in
which the fork column rotates

HEX KEY: a small L-shaped hexagonal spanner that fits inside the
head of a bolt or screw; sometimes referred to as an Allen key or an
Allen wrench

HOUSING: the plastic-covered tubing inside which the cables run

HuUB: the centre of a wheel, consisting of a shell to which spokes
attach and containing an axle along with two sets of bearings,
bearing cones, lockwashers, locknuts and parts for attaching the
wheel to the frame

HUB BRAKE: any type of brake (such as disc, drum or coaster)
that operates through the wheel hub rather than through
the rim

HYDRAULIC BRAKE: a brake relying on a sealed fluid system instead
of a cable for operation

HYSTERESIS: the damping provided by elastomer spring

IDLER PULLEY: the pulley in a rear derailleur that stays furthest from
the cassette cogs and keeps tension on the chain

INDEX SHIFTERS: levers that 'click’ into distinct positions that
correspond to certain cassette cogs and don't require fine-tuning
after each shift

J

JOCKEY PULLEY: the pulley in a rear derailleur that stays closest to
the cogs and guides the chain from cog to cog during a gear shift;
sometimes called the guide pulley

K

KNOBBY TYRES: heavy-duty tyres with large rubber knobs spaced
relatively far apart to provide traction in off-road terrain

LADIES' FRAME: the type of frame in which the top tube is replaced
by a second down tube to make mounting and dismounting easier

LEFT-HAND THREADING: threading that's the opposite of regular
threading, meaning you must turn to the left to tighten and to the
right to loosen; always found on a bicycle's left pedal; also known as
reverse threading

LINKING CABLE: see Stirrup cable

LOADED TOURER: a bicycle with structural strength, geometry and
equipment that is designed to allow a cyclist to travel with a full
load of gear

LOCKNUT: a nut used along with a washer or a second nut to lock a
mechanism in place, such as the nut at the upper end of a headset
or the nut in front of the calipers on some caliper brakes

LOCKRING: the notched ring that fits on the left side of some
bottom brackets and prevents the adjustable cup from turning

LOCKWASHER: a washer with a small metal tab to prevent it from
turning, such as the washer beneath the locknut on a headset or
between the locknut and cone on a hub

LOOSE BALL BEARINGS: bearings inside a component that are not
held in a metal or plastic retainer

LUG: an external metal sleeve that holds two or more tubes
together at the joints of a frame

M

MAIN TRIANGLE: see Front triangle

MASTER LINK: a special link on a bicycle chain that can be opened
by flexing a plate, removing a screw or some other means besides
driving out a pin

MIXTE FRAME: a frame that replaces the top tube with twin lateral
tubes that run from the head tube back to the rear dropouts




MOUNTAIN BIKE: a bicycle with a straight handlebar, sturdy fat tyres
and wide-range gearing designed for off-road use

MOUNTING BOLT: see Pivot bolt

N

NEXUS: a type of Shimano hub that has four or seven internal gears
and an internal brake

NIPPLE: a small metal piece that fits through a wheel rim and is
threaded inside to receive the end of a spoke

NOODLE: the L-shaped tubing piece found on the side of Shimano
V-Brakes and some other direct-pull cantilevers

P

PANNIERS: luggage bags used in pairs and fastened alongside one or
both wheels of a bike

PIN SPANNER: a spanner with pins on forked ends that is used to
turn certain adjustable cups on some bottom brackets

PIVOT BOLT: a bolt on which the arms of caliper brakes pivot and
which also serves as the means for mounting the brakes on the
frame

PLAIN GAUGE TUBING: tubing of a thickness that remains constant
over its entire length
POTATO CHIPPED WHEEL: see Taco'd wheel

PRELOAD: an important suspension adjustment that usually involves
modifying pressure or adjusting the elastomers to ensure that the
suspension responds appropriately to the rider's weight

PRESTA VALVE: a bicycle tube valve with a stem that has a small nut
on top that must be loosened during inflation, instead of a spring
such as is found on a Schrader valve

Q

QUICK LINK: a special connecting link that allows derailleur-type
chains to be disassembled and reassembled without the use of tools

QUICK-RELEASE: a cam-lever mechanism used to rapidly tighten or
loosen a wheel on a bike frame, a seatpost in a seat tube or a brake
cable within cable housing

QUICK-RELEASE SKEWER: a thin rod that runs through the centre of
a wheel axle; a cam lever is attached to one end, and the other end
is threaded to receive a nut

QUILL: similar to the rattrap type of pedal except that the two sides
of the pedal frame are joined by a piece of metal that loops around
the dustcap

R

RACES: curved metal surfaces of cups and cones that ball bearings
contact as they roll

RAKE: see Fork rake

RATTRAP: a type of pedal that has thin metal plates with jagged
edges running parallel on each side of the pedal spindle

REAR TRIANGLE: a frame triangle formed by the chainstays, seatstays
and seat tube
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RECUMBENT: bikes that place the rider in a reclining position

REGULAR THREADING: the threading that's found on almost all bike
parts; turn to the right to tighten and to the left to loosen

REVERSE THREADING: see Left-hand threading

REPLACEABLE DERAILLEUR HANGER: a type of derailleur hanger that
can be easily replaced using hand tools if it gets damaged

RETAINER: a metal or plastic ring that holds the bearings in place in
a headset, bottom bracket or sometimes a hub

RIM: the metal hoop of a wheel that holds the tyre, the tube and
the outer ends of the spokes

RIM BRAKE: any type of brake that slows or stops a wheel by
pressing its pads against the sides of the wheel rim

RISER HANDLEBAR: a mountain bike handlebar that bends up on
the ends; found on downhill, freeride and some cross-country bikes

ROLLERCAM BRAKES: mountain bike brakes that affix to frame posts
and employ a cam-and-pulley system to modify pressure on the
rims

ROLLERS: a stationary training device with a boxlike frame and
three rotating cylinders (one for the front wheel and two for the
rear wheel) on which the bicycle is balanced and ridden

S

SADDLE: the seat on a bicycle

SCHRADER VALVE: a tyre valve similar to the type found on
automobile tyres

SEALED BEARINGS: bearings fastened in sealed containers to keep
out contaminants

SEALED PULLEY: a type of derailleur pulley that has sealed bearings
SEAMED TUBING: tubing made from steel strip stock that is curved
until its edges meet, then welded together

SEAMLESS TUBING: tubing made from blocks of steel that are
pierced and drawn into tube shape

SEAT CLUSTER: the conjunction of top tube, seat tube and seatstays
near the top of the seat tube

SEATPOST: the part to which the saddle clamps and which runs
down inside the seat tube

SEATSTAYS: parallel tubes that run from the top of the seat tube
back to the rear axle

SEAT TUBE: the tube that runs from just below the saddle down to
the bottom bracket

SEMISLICK TYRE: a type of mountain bike tyre with limited tread,;
popular for not-too-technical courses because it rolls faster than
a knobby tyre

SEW-UP: see Tubular

SHALLOW ANGLES: angles that position frame tubes further from
vertical and closer to horizontal; also known as slack angles

SKIPPING: a popping feeling in the drivetrain when you pedal
hard; it occurs when a cog is worn out and when you install a
new chain on worn cogs

SLACK ANGLES: see Shallow angles
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SOLVENT: a liquid used to cut grease and grime

SPIDER: the multiarmed piece to which the chainwheels are bolted;
usually welded to or part of the right crankarm

SPINDLE: another term for an axle (such as a pedal axle or a
bottom bracket axle)

SPOKE: one of several wires used to hold the hub in the centre of a
wheel rim and to transfer the load from the perimeter of the wheel
to the hub and onto the frame

SPORTS TOURER: a bicycle with structural strength, geometry and
components designed to make it a compromise between a bike
suitable for racing and one suitable for loaded touring; good for
general pleasure riding

SPROCKET: a disc bearing teeth for driving a chain; a general term
that applies both to chainrings and to cassette cogs

STAINLESS STEEL: a type of steel that will not rust; ideal for spokes

STATIONARY TRAINER: device you attach your bike to so you can
ride in place

STEEP ANGLES: angles that position frame tubes nearer to vertical
than do shallow angles

STEERER TUBE: the tube that forms the top of the fork and rotates
inside the head tube

STEM: the part that fits into or on the fork and holds the handlebar
STI: Shimano's name for its shifting brake levers

STIRRUP CABLE: on centrepull-type brakes, a short cable, each end
of which attaches to a brake arm and which is pulled up at the
centre to activate the brakes; also known as straddle cable

SUSPENSION: as found on all cars, most mountain bikes and some
road- and casual- bike models, forks and frames that absorb road
and trail shocks to improve comfort and control

SWINGARM: the movable rear end of a suspended bicycle

TACO'D WHEEL: a wheel that's been bent so severely that it curls
back on itself and resembles a hard taco

TANDEM: a bicycle that has seats, bars and pedals for two or more
riders, one behind the other

TAP: to cut threads inside a tube or opening; also the name of the
tool that does the cutting

THREADLESS HEADSET: a type of headset that fits on a fork with a
threadless steerer; often found on mountain bikes

THREAD LOCKING COMPOUND: a liquid applied to threads to
ensure that the part stays tight after it's attached

THREE-CROSS: a spoking pattern in which a spoke passes over two
and under a third spoke before being attached to the rim

THUMB SHIFTER: a shifter designed to be operated with the thumbs,
such as Shimano Rapid Fire models or Sturmey Archer three-speed
models

TOECLIPS AND TOE STRAPS: a cagelike kit attached to pedals to
keep your feet in the correct position (unnecessary on clipless pedals)

TOP TUBE: the horizontal tube that connects the seat tube with the
head tube

TOURIST: a cyclist who takes excursions by bicycle, often carrying
several panniers containing clothing and camping equipment

TRACK BIKE: a type of bike used for racing on a bicycle track (velo-
drome); looks a lot like a road bike but features only one gear and
has no brakes

TRANSVERSE CABLE: see Stirrup cable

TRIALS: a mountain bike competition that tests riders' abilities to
negotiate large obstacles such as boulders, logs and parked cars;
these competitions are judged on technical ability rather than speed

TRIPLE CRANK: a triple-chainring crankset designed to provide a
wide range of gears

TUBULAR: a type of tyre that has a tube sewn inside the casing; also
known as a sew-up

TWIST SHIFTER: a type of shift lever that's twisted to shift the gears,
such as Grip Shift models.

U

U-BRAKES: heavy-duty centrepull mountain bike brakes that affix to
frame posts

UCI (UNION CYCLISTE INTERNATIONALE): international governing
body of professional and amateur bicycle racing

U-LOCK: a U-shaped lock; sometimes called a D-lock

UNICROWN FORK: a fork (usually on mountain bikes) on which
the blades curve in at the top and are welded directly to the steerer
instead of fitting into a fork crown

UNIVERSAL CABLE: a shift or brake cable that's designed to fit all
types of levers; on each end is a different lead end, and you cut off
the one you don't need

V

V-BRAKE: Shimano's brand name for their model of direct-pull
brake

WHEELBASE: the distance between the front and rear axles

Y

YOKE: a triangular metal piece used to connect the main brake
cable with the stirrup cable in a centrepull brake system; also
known as a pickup

ZIP-TIE: a plastic strap that, when threaded through its end and
pulled, tightens and stays tight to affix cables or number plates
to a bicycle




Resources

CYCLE MANUFACTURERS

BIANCHI
www.bianchi.it

BROMPTON BICYCLES (FOLDING BIKES)
www.bromptonbicycle.co.uk

CANNONDALE
www.cannondale.com

GIANT BICYCLES
www.giant-bicycles.corn
KONA MOUNTAIN BIKES

www.konaworld.com

LEMOND BICYCLES
WN\ .1e111011dblkeS.00111

LITESPEED TITANIUM BICYCLES

www.litespeed.com

MARIN MOUNTAIN BIKES
www.marinbikes.com

MERLIN
www.merlinbike.com

OMEGA TITANIUM
www.omegacycleworks.co.uk
QUINTANA ROO
www.rooworld.com

SEROTTA
www.serotta.com

SPECIALIZED

www.specialized.com

TREK
www.trekbikes.corn

CLOTHING, SHOES, HELMETS
ASSOS CLOTHING
WWW.ass0s.com

BELL HELMETS
www.bellbikehelmets.com

CARNAC SHOES
www.carnacsport.com

CASTELLI CLOTHING
www.castellisport.it

GIORDANA CLOTHING
www.giordana.com

GIRO HELMETS
www.giro.com

IMPSPORT CLOTHING
www.impsport.com

MET HELMETS
www.met-helmets.corn

NETTI
ww.netti.com.au

NIKE
www.nike.com

PANDA SPORTSWEAR
www.pandasport.co.za

PEARL IZUMI CLOTHING
www.pearlizumi.com

SIDI SHOES
www.sidisport.com

TOOLS AND COMPONENTS

ABUS LOCKS
www.abus.com

BONTRAGER
www.bontrager.corn

CAMPAGNOLO
www.campagnolo.com

CATEYE COMPUTERS AND LIGHTING
www.cateye.com

CINELLI HANDLEBARS

www.cinelli.it

CONTINENTAL TYRES
www.conti-online.com

EASTON

www.eastonbike.com

FINISHLINE LUBES
www.finishlineusa.com

HUTCHINSON TYRES
www.hutchinson.fr

LOOK PEDALS
www.lookcycle. corn
MAGURA SUSPENSION AND DISC BRAKES

www.magura.com

MAVIC

WWW.mavic.corn

PARK TOOLS
www.parktool.com

RITCHEY
www.ritcheylogic.com

ROCK SHOX SUSPENSION
www.rockshox.com

SELLE ITALIA SADDLES
www.selleitalia.com

SHIMANO
www.shimano.com
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SPEEDPLAY PEDALS
www.speedplay.com

SRAM

wwwsram.com

BIKE FITTING SERVICE

FITKIT
www.bikefitkit.com

MAIL ORDER AND INTERNET SHOPS

BICYCLES NETWORK AUSTRALIA
www.bicycles.net.au

CECIL WALKER CYCLES (AUSTRALIA)
www.cecilwalker.com.au

+61 (0)3 6900 9000
KAYALAMI PRO CYCLES (SOUTH AFRICA)

www.kayalamicycles.co.za

+27 11 9072466

PARKER INTERNATIONAL (UK)
www.parker-international.co.uk
+44 (0)870 0660340

WIGGLE (UK)
www.wiggle.co.uk

NATIONAL CYCLING BODIES

AUSTRALIAN CYCLING FEDERATION
www.cycling.org.au

BRITISH CYCLING

www.bcf.uk.com

CYCLING NEW ZEALAND
www.cyclingnz.com

SOUTH AFRICAN CYCLING FEDERATION
www.sacf.co.za




316 ILLUSTRATED BICYCLE MAINTENANCE

Index

Page numbers in italics refer to
illustrations

A

aero brake levers 223,225,238-9,
238-9
alcohol 20
aluminium 31,36
axles 87-9,105
diameter 52-3
quick-release 52,53
through 87-9

B

ball-tipped hex key set 16
bearings:
bottom bracket 111,117,119
hub, lubricating 101,101
pedal 292
Look, overhaul 300-1,300-1
Shimano SPD, overhaul 296-7,
296-7
biodegradable cleaning products 20
BMX bikes 145
bottom brackets 103-6,105
cartridge-style, installing 109-10,
126-7,126-7
cup-and-cone:
adjusting 111-12
installing 111-12
overhauling 110-11
tapping and facing 110-11
external 105,106,107
height 32
identifying type 106
maintenance 18
overhauling 108,109,110-11,116-21,
116-21
spline interfaces 105-6
threading 106,107
boxing a bike 24-5,24-5
brake booster 228-9
brake cables see cables
brake jack 41

brake levers:
adjustment 232,232
aero 223,225
installing 238-9,238-9
conventional (non-aero) 223,224
installing 223-4
mountain 224
installing 237,237
positioning 224
removing 223-4,232,232
brake pads:
adjustment 228
cleaning 20
maintenance 18,254-5,254-5
sticking 228
brake-shift levers 155,157,157, 160
installing 166-7,166-7
brakes 217-55
see also cables
adjustment 228
attaching cables 226
attaching discs 219
breakdowns 229
buying 223
cable housing 222-3,225-6,225
cantilever 56,222,223,224,226-7,
228
installing and adjusting 250-1,
250-1
centrepull 222,226-7,228
centring 227-8
cleaning 20
coaster 217
direct-pull 222,223,224,227
adjustment 252-3,252-3
disc 56,217
aligning calipers 220-2
hydraulic 217-20
bleeding 220
installation and setup 246-9,
246-9
maintenance 242-3,242-3
mechanical 220-2
installation and setup 244-5,244-5
mounting disc 220
rotors 221
troubleshooting 229-30

drum 217
hub brakes 217
installing 224-6
maintenance 219,229
opening 56
rim brakes 217,222
sidepull 56,218, 222,223,224,227-8
installing 240-1,240-1
sizes 223
squealing 228-9
troubleshooting 229-31
types 217
V-brake 222
adjustment 252-3,252-3
brinelling 206
brushes 20

C

cable housings 222-3
installing 225,225
sizing 225-6

cables:
adjustment 189-90
attaching to brakes 226
installing 225,233-6,233-6, 237,237,

238-9,238-9
lubricating 22
protection 229
stretching 228

carbon 31,36

cassette lockring tools 16

cassettes 132,132
cleaning 132
lubricating 132
maintenance 136,138-9,138-9
removal 140-1,140-1
removing cogs 134-5
troubleshooting 136-7
worn cogs 147

caulk 35

chain tools 148,149

chainring changer 174

chainrings:
cleaning 20,109
double 173
gang 104




lubricating 21
maintenance 124-5,124-5
removing 112
sizes 107,131
straightening 112,124,124
triple 173
chains 145-53
adjustment 189-90
checking 147
cleaning 20,21,149-50
construction 146
identification 145
installing 22
length 147-8
lubricating 21-2,149-50
maintenance 152-3,152-3
reassembling 150
repairing 152-3,152-3
separating 148-9,148, 149, 152,152
servicing 145-8
size 145
skipping 147
squeaking 150
stiff links 147,150,150
troubleshooting 151
width 145
worn 145-6
chainstays 27
length 32
protectors for 35
chainsuck 147
chainwhip 16
children's bikes 217
cleaning:
materials for 18-20
routine 18
cleats 290-1
adjustment 291
coaster brake bikes, chains 148
coaster brakes 217
cogs:
cogsets 135
disassembly 141,141
removing 134-5,143,143
replacement 143,143
size 131
worn 147
combination spanners 17
composites, for frames 31
cone wrench 16

corrosion 34-5

cotters, removing 108

crankarm puller 16

crankarms:
adjustment 114-15,114-15
installing 112
length 107-8
removing 108-9
removing cotters 108

cranksets 103-29
Ashtabula (one-piece) 103
changing 106-8
construction 103
tottered 103,112
cotterless 103,103, 105, 112
installing 122-3,122-3, 129,129
maintenance 112-13
overhauling 108-9
removal 122,122,128-9, 128-9
Shimano Octalink, removal and

installation 122-3,122-3
troubleshooting 113
two-piece, removal and installation
128-9,128-9

types 103

cruiser saddles 277

cutting oil 18

cycling shoes 287,289

cycling shorts 278

cyclocross 34

D

damping 39-41
degreasers 20
derailleur cages 187-8,189
derailleur chains 145,148-9,149
derailleur hangers 188,189
damage to 35-6
derailleurs 52
front 173-83
adjustment 176,182-3,182-3
installing 179-81,179-81
maintenance 175-6,177-8,177-8
selecting 175
technology 173-5
troubleshooting 176
types 173
rear 185-97,187
accessories 191
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adjustment 190-1,196-7,196-7
anatomy 186,187-8
cleaning 189,194,194
double—pivot 187,188
index barrel adjustment 190-1
installing 190,193,193
lubrication 189,195,195
maintenance 189
modifications 191
mounting 188-9
removal 192-3,192-3
replacing 185-7
selecting 188
single-pivot 187-8
technology 187-8
troubleshooting 191
types 185-7,185
shift levers 155
diagonal cutter 16
disc brakes 56,217
aligning calipers 220-2
hydraulic 217-20
bleeding 220
installation and setup 246-9,246-9
maintenance 242-3,242-3
mechanical 220-2
installation and setup 244-5,244-5
mounting disc 220
rim, troubleshooting 230-1
rotors 221
troubleshooting 229-30
downhill bikes 34,43-4,54,87
drivetrains:
fixed 131,217
floating 42-3,43
index 305
dropouts 52,53
drum brakes 217

E

elastomers 39,45,47
Enduro bike 34

F

facing tools 17

Fit Kit 291

float 291

floating drivetrain 42-3,43
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forks 27
lubricating 21
maintenance 41
suspension 39-41,40, 41, 42
width 37
four-bar linkage 42,43
frame-alignment tables 17
frames 27-37
alignment checks 36-7
anatomy 27-9,28
bent 35
geometry 27-9,30,31-4
history 29-30
ladies' 29-30,30
maintenance 34-6
materials 30-1
men's 29,30
mixte 29,30,30
repainting 37
tube types 32
waxing 36
freeride bikes 34,43-4,54,87
freewheel removers 133
freewheels 53-4,131-43
cassette 132,132
cleaning 132
cog removal and replacement 143,
143
installing 136
lubricating 132
maintenance 138-9,138-9
removing 133-4,142,142
replacing 142,142
troubleshooting 136-7

sizes 303

testing 56
gloves 20
grease (lubricant) 20-1
“green'’ cleaners 20

H

gearing:
charts 305,308-9
modifying 306
theory 303-5
gears 303-9
see also shift levers
cassette 53-4
high 306
low 306
number of 307
patterns 305
ratios 303
shifting 303,305-6,307

handlebar grips, installing 263,273,273
handlebar stems see stems
handlebars 257-73
adjusting 263-4,265-7,265-7, 285,
285
anatomy 258
compatibility with stem 259-60
installing 261-2,269,269, 272-3,272-3
padding 262
removing 268-9,268-9
selecting 260-1
size 260
taping 262-3,270-1,270-1
troubleshooting 264
types 260
head angle 27-32
headset wrench 16
headsets 199-215
adjustment 202-3,205, 206,208-9,
208-9,214, 214
anatomy 200, 201
buying 201-2
cleaning 18
cup-and-cone 202
double locknuts 203
fitting 206
function 199
integrated 201,201, 202
maintenance 18
overhaul 203-6,203, 210-13,210-13,
215,215
reassembling 204-6
sealed-bearing 199,201-2
seals 202
sizes 199,202
threaded 201,202-3,204-5,206
adjustment 208-9,208-9
overhaul 210-13,210-13
threadless 201,202,204-5
adjustment and overhaul 214-15,
214-15
top caps 205-6

troubleshooting 207
types 199-201,199
hex key set 16
high-forward pivot 42,43
high-wheelers 131,303
highly coupled linkage 42,43
hook spanner 16
hub brakes, types 217
hubs 49,87-101
adjustment 89-90,89, 92-3,92-3,
98-100,98-100
bearings, lubricating 101,101
Campagnolo, overhauling and
adjusting 98-100,98-100
cassette 90-1,136
cleaning 18
cone-and-locknut type:
adjusting 92-3,92-3
overhaul 94-7,94-7
construction 87-9,87, 88
freewheel 90-1
maintenance 18
new, shopping for 90-1

overhaul 90,94-7,94-7, 98-100,98—

100
quick-release 89, 90
size 52
solid-axle 87
through-axle 87-9,87
tips 90
troubleshooting 91
width 52,53, 91

hybrid bikes 34,287
hydraulics 217-19

injuries 22-3
inner tubes see tubes

J

jump bike 34

ladies' frame 29-30,30
loaded touring bike:
brakes 222
frame geometry 33




locknuts 203

lockring tools 16

low pivot 42, 43

lubricants 20-2, 149-50
recommended 23

lubrication 18

M

P

maintenance:
basic principles 23
preventive 18-22
schedule 22
men's frame 29, 30
mini-tools 20
mixte frame 29, 30, 30
mountain bikes 34
brake levers 224
installing 237, 237
brakes 217, 222
cable housing 225
cable installation 237, 237
chainsuck 147
crankarms 108, 112
derailleurs 175, 185, 185
frame geometry 32, 33-4
gears 305, 306, 307
handlebar grips, installing 263, 273,
273
handlebars 259, 260, 261
adjusting 264
pedals 287, 289, 291
maintenance 294-5, 294-5
seatposts 279
shift levers 155, 157, 158, 158, 159,
168-70, 168-70
spoke protectors 191
stems 257
installing 272-3, 272-3
tyres 49, 55
wheels 54
multi-tools 20

N

needlenose pliers 16

O

oils 21-2

paint protection 35
paintwork 37
pedal wrenches 16
pedals 287-301
adjustment 292-3
bearing overhaul 296-7, 296-7,
300-1, 300-1
checking 112
cleaning 292
clipless 287, 288, 289-90
adjusting 291
maintenance 290-1, 294-5, 294-5
disassembling 292
greasing 292
Look, bearing overhaul 300-1, 300-1
maintenance 298-9, 298-9
removing 108, 291-2
repair 298-9, 298-9
servicing 291
Shimano SPIN, bearing overhaul
296-7, 296-7
troubleshooting 293
types 287-90, 287, 290
pegboard 17
Phillips screwdriver 16
pin spanner, adjustable 16
pinch-flats 60
platform pedals 287, 289
pliers 16, 17
preload adjustments 44-5
Presta valve 60
preventive maintenance 18-22

Q

quill pedals 287, 289

R

racing bikes 52
frame geometry 32
saddles 277
tyres 49
rattrap pedals 287, 289
rims 49
maintenance 80-1, 80-1
repairing 80-1, 80-1

INDEX 319

width 51, 52
road bikes:
derailleurs 185, 185
gearing 305-6
handlebars 259, 260-1, 260
removing and installing 269, 269
shift levers 155, 157-9, 160
stems, removing and installing 268-9,
268-9
road racing bikes:
frame geometry 32-3
wheels 54
road sport touring bike, frame geometry
33

S

saddle covers 277
saddles 275-85
adjustment 282-5, 282-5
anatomic 275
construction 275-7, 276
cutaway 275, 277
height 278-9
installing 281-2, 281-2
position 279
selecting 277-8
suspension 43
tilt 278
troubleshooting 280
types 277
women's 275, 277
Schrader valve 60
scouring pads 20
screwdrivers 16, 17
SCrews:
centring 228
stuck 36
seat angle 27, 31
seatposts 278
suspension 279-80, 279
troubleshooting 280
seatstays 27
shift levers 155-71
bar-end 155, 157-8, 159-60, 164-5,
164-5
braze-on 161-3, 161-3
down-tube 155, 157, 158-9
installing 159-60, 161-71, 161-71
locations 155-7
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performance 157
removing 157-8
servicing 158-9
technology 156
three-speed type 171, 171
thumb shifter 170, 170
troubleshooting 160
twist 155, 157, 159, 168-9,
168-9

types 155

shimmy 36

shoes 287, 289

shorts 278

soft tail 43, 43

solvents 20

spanners, adjustable 16, 17

speed wobble 36

spindle removal tool 296, 296

spindles 103, 105, 112

spoke key 16

spoke protectors 191

spokes 49
broken 63, 64
damage to 55, 63
maintenance 82, 82
replacement 82-3, 82-3
tension 49, 54-5, 62-3

springs 39, 44-5
rate progressions 44

sprockets see €0gs

standover clearance 33

stands 17, 17

steel 30-1, 36

stems, handlebar 257-73
adjusting 263-4, 265-7, 265-7
compatibility with bar 259-60
frozen 204
installing 261-2, 269, 269
quill-style 257
removing 268-9, 268-9
size 257
suspension 41
threadless 257-9
troubleshooting 264
types 257-80

suspension 17, 39-47, 40-3, 46-7
adjustments 44-5, 46-7, 46-7
front 39-41, 40, 41, 42
maintenance 45
rear 41-3, 43

troubleshooting 45
suspension seatposts 279-80, 279
suspension stems 41

tandems 217, 222
third hand tool 16, 224
titanium 31, 36
toe-in 228
toe-straps 290
installing 299, 299
toeclips 289, 290
tool kit 21
tools 15, 16, 17-18, 19
multi 20
pro mechanic's 18
storage 17
touring bikes:
brakes 222
frame geometry 32, 33
handlebars 261
track bikes 54, 131
trail 32
trials bike 34
triathlon bikes 54
truing 84-5, 84-5
tubes:
frame see frames
inner:
installing 58
repairing 57-8
size 57
Two-niners 34
tyre levers 16, 58
tyres:
see also tubes, inner
casings 51-2
clincher:
remounting 70-1, 70-1
removing 59, 68-9, 68-9
repairing 68-70, 68-70
emergency repairs 63-4
inflation pressures 51, 55
maintenance schedule 18
mounting 57-9
removing 57, 59
rim compatibility 52
selecting 51-2
sizes 51-2
structure 49-51, 50

tubeless (UST) 59-60
mounting 60, 62, 74-5, 74-5
removing 59, 72, 72
repairing 59-60, 70-4, 72-4

tubular 54
gluing 61
patching 61-2
remounting 78-9, 78-9
removing 76, 76
repairing 76-8, 76-8

types 49, 51

valves 57, 58-9, 60

\%

velocipedes 131

W

water bottle mounts 36
waxing 36

WD-40 20

wheel tracking 37
wheels 49-85

see also hubs; rims; spokes; tubes; tyres

cleaning 18
compatibility with bike 52-4
custom-built 49
diameter 51, 52
emergency repairs 63-4
maintenance 54-6, 62-3
mounting 56, 57, 67, 67
removing 56-7, 66-7, 66-7
repairing 62-3, 80-1, 80-1
selecting 51-2
sizes 30, 51
special-use 54
straightening, emergency 64
structure 49, 50
troubleshooting 64-5
truing 84-5, 84-5
wheel systems 54
women's saddles 275, 277
work space 17-18
workbench 17
workstand see stands
wrenches 16






