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1-1_Figure 1

Left hand threads are seen on the loft pedal,
and right hand threads are seen on right pedal,
Threads slope upward toward the direction

of tightening.

r is tightened, the fastener an
hrend tually flex and strotch, much ks &
rubber band. This stretching is not permanent,
but it gives force to the joint, holding it
wogether (1-1_Figure 2).
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a torque wrench, ft is sl
:ﬁ’:’:::;:‘fvﬂuuu a guideline l_m
affcrt. To determing m;;:ul:_;cwhf:
0 by the nul o
;ﬁm‘:ﬁm hand to the bolt of nut.
;‘wamﬂl. in the kmage below, & 300 inch-
nd torue is desired to bold the whael to the
frame. Tha hand is halding a wrench 6 inchen
from the nut. Apply an effort of 60 potinds force

{1-1_Figure 4}

11_Figure 4

Apply force to wrench according to distance
from hand to bait

tis very uset

rstand the concept
age.” sspecially when
and nuts. The wrench

5 on the bolt or nut.

o wrenches are used,

m a “V," with the

e “V." This position
ind affectively to the
g the wrench so the
an 90 degrees

for the second
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working on pedals, or

ke working on the bottom

@ 5 and 1-1_Figure &)

1-1_Figure 6

Good mechanical advantage

1-2
Lubrication, Thread Lockers,
& Cleaners

Bicycles require various types of lubricants
depending upan the part being hibricated
and how it is used. Lubricants vary

in how well they work, what they am
composed of. and how they ame sold.

Tha basic purpose of lnbrication is to
prevent friction, and in many cases, to
prevent cormosion and rust. Motor engines
use motor ofl under pressure to knsure that
pistons and bearings run smoothly. The car
angine has pumps to maintain oil pressure
to keep friction betwoen parts low, a laxiry
the self-propelled cyclist cannot afford,
Lubrication on bicycles is based on a much
simpler system called “boundary Iuhrication,
which refers to a very thin film of lubricant
that separates moving bearing "-“'“W"'-_“"
boundary of just a fow malecules of lubrication
is all we have to prevent metal from being
ripped off a hub bearing or chain rivet.

A good lubricant should stick to the part
tequiring lubrication. Unfortunately, that
may mean dirt and grit will want 1o stick to
the part as well. Wator tands to wash off
Jubricants. Licquid lubsicants, such as chat®
Jubricants, may be resistant (o washing off.
Howaever, this aticky quality may alyo caust
dirt to stick. Tt la usoful to have avaiiable
wovaral lubrication choices. A 1:‘:[’:; iquxd
lubricant will panetrate sasier
armas, such as derailieur cable d"‘m:‘:'hﬂ
houstng. Examplos of a ight tubrican!

Chain Lube
Tool CL-1 Synthetic Blend o v

Triflow®. Huvv"i"‘:"i’_______--‘..'l

wet conditions, and are good for lubrication
wheie groase s not useful. A chain used in the
rain, of the intemals of & freshub, would be
good areas for n heavies lubricant An XA ple
of a heavy lubsicant would be Phil Wood®
Tonncious O, or Finish Line® Cross-country,

Groase is simply oil suspended in & miure
of surfactant soap or other compounds. The
greaso keeps the hubricating o in place on the
component part, but it is the ofl in the greass
that provides the lubrication. Whan greass
wets pushed out of the way of the bearings,
there will be little oz no lubrication left
Grease should be changed when it becosnes
contaminated with grit and dirt or when the ol
in the grease dries out as it gets old and loses
iits lubricating proparties. Water may also wash
out grease, especially in the hottom bracket

It can be difficult to know when
used in the component parts s cont
1t will be necessary to simply disass
@ hub or part and inspect. By the time &
bearing is making notse, the damage from
poor hubrication ks already done. As & ruls of
thumb, the grease should be replaced once
a yoar. If the bike is used for racing andfor is
ridden daily, replace greass 2-3 times per yoar

Ciroase is commondy sold in tubes or in
tubs. Use care to always roplace the lid when
using the tub so the grease doas not become
contaminated. Liquid lubricants come in
spray aerosol and non-aerosol bottles. The
non-serosol botties use a tube for dripping
the lubricant, which allows the user to place
it where it does the most good. Astosols can

e groase

easily over-lubricate parts by spraying too much

lubrication. Howwver, nerosols can be halpful
when flushing away dirt. If the biks is ridden
in heavy rain, taken through stream crosuangs,
o Is washed with soap and watar, lquid
lubricants should be applied to the pivot painta
Do not drip or spray oll inte greased bearings
such as hubs, headsets, &nd battom brackets
Thread-lockers and retaining-compounds are
npecial liquid adleatves for metal fastoners
andl Httings. Thess liquids are available at
home improvement cantars, hardware, and
automotive parts etores. Threoad-lockers am
mada by tha Lactite® Corporation, the Wurth®
Company, ND* Industries, and the Doveon”
Company. Retailers commonly sell a typs of
threschlocker called “anaerobic.” These Bquids

www. parktool com

cute indepundently of i, and will harden
and expand whan ssalsd m the thisads of the
part. This hardening and expatsion b what
ives the thiead-lockets and compounds thair
special features. However, (hese products
should £t be used to tepisce proper toeque
and pre-load when the clamping load s
imiportant. Most threac-lockess are deaigned
for use with metals. They ase asually not
intended for use with plastic, and may
Eboth barden and weaken the plastic

Lighter duty thiead-lockers are considersd
“servion removable * This means the part
can be unthreaded and temoves with normal
sarvioe prooeduzes. An example of & setvios
removable thios

for poor cartridge bearing press fits
G compounds

headset cups fits

tand to have & highar viscosity

thread-locking compounds. Mas

g cofifund
Corporation is FRC-E80

uding Park Teol GB2
ta Cleaning Fluid. Dispose

your local hazardous wWast
typically with a stats of ocoun

For cleaning the paint on
ikt cheaners such as windew cloanets of
simply soap and water. Iscpropy rubbing
alcohol is usually adequate for cleaning fm
braking surfaoes. It is important that cleanets
for hrking stfaces not leave an oily fim

3
Klagnmlﬂg Mechanical Problems

A mm.,p.,dmuul shills and become
m;ﬂ! axpetienced with the technical side of

i
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whan you noed them. The prioeity in puy,

tools depends upon the type of maintenancy g
desired, and the bike components invelved
Look for the “Tool Box™ joon throigheoyt

e your bike while andfosls wher | thi book. listing tools and supplies typicaily
accustamed 1o bow & by rocquired for the describoed procsdise, Son

things & OPETALing POPO

tools &re comEnon, such as scrawdrive, Othey
the saddle, W 8. i
Diagnosing from

tools, such as crank pullers, are more specifle
to tha bicycle industry. Bocausa bikes are not
all equipped the same, Bot every tool listed i
the Tool Box is required on every bike, Keep in
mind that clder bikes may need special tools as
well. Consult your local bicycle professional for
recommendations on specific tools.

Tools differ batween manufacturers in many
Ask yourself if the noise cocurs when pedaling | ways including tool finish, fit in the hand, type
iy oo when coasting. Make a m 1 note i |  of material, and tool fit to the part. The finish
| affects both the look of the tool and how it
wiill resist cormosion. A hand tool should fit the
hand comiortably and not be awlkward o use
The type of matorial may affect the durability
of the tool. Good quality steal will last longer
than softer grades. Tools are typically made
to a certain size. The size should fit the part
correctly, and not be too large or too small. Kesp
in ruind that bicycls component manufacturers
sometimes Bmit what tool companies can do
o tool design., For example, i a component
part was poorly thought out and service only
considered after the design was completed, a
“porrect” fitting tool may not be possibie.

Box-and wrenches and open-end wranches
fit over the outside of a bolt head or nut. When
choosing a wrench for a particular bolt, pick
the smallost size that will fit over the head/
mut. This also applies to spoke wrenches. Two
difforont wrenchaes can appear to fit, but the
smallar ane will grab the part batter

Hax wrenches and scrawdrivers (Phillips®,
eross-tip, and straight binda) fit inskde a screw
head. The proper size here is the largest one
that will fit inside. Although two differant
screvedriver tips may fit inside a screw
haad, always choosa the larges one for more
angagement to the head.

A completa tool table for a very completa
home shop is listed in Appendix A. However,

rhale nding, can

b qaise ueadul when repaizing the p:mz:hm
sates. Fox examplo, nots if an unusual noise
s repetizive, OCRETIEG with avery pedal
reveiuticn This would place
crazkset area, like the pedal, battom bracket
avery second or third
such as a stiif

the problen in the

of chainring. A noise
revolation might be in

the noise of
on a bill, or wh

ailaty, depareme

ned gusieral oo

s, the tor
B9 et ot Dossbiy crog 5 thie table doos not inchude some toals
Salay i fte) th b FYPTaG a long professionals might use, such s frama

Anticipat,
m““‘“‘-hﬂam pating the uee of

i |  machining squipment.
D0iog oy o ) L0 eans

Iis for all

Y. but the »,
\\MMMM-M prodsssional mechanics, to corecy
____,_._—l-""'-_

¢ Bachrng,,,
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uso toaks at all times. Wrenchas should be placed
fully on the nut o h:lhhn.dh!unluihmq Hax
wienches should be fully itserted into the socket
flating before tumning. Hold wenches for combort
and good mechanical advantage. Whan using &
flle or hacksaw, apply pressure on the forward
cutting stroke, not on the backstroke. Thess
basic babits may sesmn obvicus and pedestsian,
but thery are what make good mechanios

1-5 Repair Stands

The mpair stand {work stand) ks the basic pioce
of equipment for any shop or hame. Getting the
bike off the ground makes the repais quicke,
oasiar and more fun. A work stand brings ©
work up to the mechanic, rather than foroe the
maechanic to band over to get to the wosk, May
stands comne with a rotational feature that aliows
the bike to rotate up to the mechan
stands often have a height adjustme
which allows for raising and lowering the bicycle.
Some bike frames have oval, square, or oth
non-tound shaped tubing, mal itd
clamp cnto the frame tublng. For osr
the bicycle manufactarer may recomme:
clamping only on the seat post, rather then the
frame tubing. Most bikes can be cla

The adpstable Inkage of an over the center
clamp cffers adjustable pressure at any
dameter setting

1-5_Figure 3

Repaiz

manufacturer for accoptable arsas to
There are several clamp and sta
available. Models vary in adjustabill
warking height, and how they hoid
{1-5_Figure 1 to 1-5_Figure 4). There a
repalr stands available that do not clamg
bike on any tubwe (1-6_Figure 5}

, range of
bike

This screw-type clamp fits & wide range of
e tube sires

1-5_Figure 1

shape tubing

Spring linkage clamp offers quick and saty e |

Fach Tadles 7
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I Twllmybummudh.ho“ﬂ {
wall. This allows th mechanic 1y qugess ' 1-6_Figure 1
the right tool. Pegboard Drovides 5 yeq fing |
8yStomm 1o hang and arrange tooly *ule |
quality pegboard . The highey
measures Y-inch thick, The |
pegboard should be at least 5 wido as the |
warkbanch. Hardware stares and homeg |
stores stock pegboard hooks, A i of Iho(m |
and long hooks will ba noeded. Howgwgy ":'. 4
short hooks are botter, as this avoids aw:-hw
too many tools on one hook. A tog] magnet fs
also a very useful item for the work area Jr can
hold odd shaped steel tools, and v bolts
that you don't want to lose during a Topair
If possible, select an area with good Hght Yoy
may need to supplement the waork area with
extra lighting. Painting the peghoard Furface
white or off-white will reflect mare Hght onto
| your work area.

A good repair stand is the most critical part
of the repair shop. The repair stand should be
poaitioned next to the work aren. Keep the

| stand close to the workbench, to avoid taking ‘Waork bench layout
| oven one step to the bike, but not so closs you
T3 are ciowded. Be sure to use the rotation and
Popular with race teams, this stand holids the { height adjustment features of the stand to
bike without clamping the framae tubes move the work area of the bike closer to you,
rather then banding over.
If possible, get a bench-mountsd visa. A four-
1-6 Home Shop Set Up inch vise is typically adequate for bicycle repais
Mount the vise on a comar of the banch so the
non-moving jaw is aven with the bench edge.

When arranging tools on the wall, place the
tools likely to ba used in confunction with
the vise close to the vise. For axampis, place
the axle viss, cone wranches, hammer, and
freawhoel tools closer to the vise.

Anothes very useful piece of equipment is &0
alr compressor. A floor pump can, of coulse, !

| provide encugh air pressure for tires. A o |

ait compressor, however, is ussful fof drying {

parts after washing them with a solvent & |

| comprassor is also very useful when inflating |
tubaless tires.

Toel arrangement prafo

rencos will vary ffom i

{100-150mm) mechanic to mechanic, However, Uy 10 m:’
owi. The bench | specialty tools together, Brake 100k :hm |
ont materials, but | be with other brake tools, Nor- :;am )
: some punishment during | tools should be togather, with hex W wnchesd |
o T bolt the bench to the groupad together and combination mu:rv!!’““ '
- ;‘— Wall. This is wspeciaily important if lned up in order (1-8_Figure 1) w“:ﬂ o L
® MOUntad Lo the bamch, wiill develop the ﬁ'_“'“_‘f‘_‘_'li"______——-"‘“ Bach Tl 9
; | www.parktool.com
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Chapter 2

Tires and Tubes
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b ammooth Fide of tha .’.x‘\t
tasge part from the air i the

an

sath or

4lp secure

tho whool. Lubricate the axle thy,

wheal off the bike, For wheel yeemes ) the

axle nuts. loosan both nuts outside of :ﬂm

The procedures for front wheel rem T

as follows: i

a.  Release rim brake caliper quick-reloas
any (2-1_Figure 1, 2-1_Figuze 2. ‘
3, 2-1_Figure 4)

i
21_Figure

2-1_Figure 1

Side pull or dual pivot rim brake caliper may
have quick release lever at caliper arm

2-1_Figure 2

The quick release ks located at the brake bower
on some models

m
For linear pull calipers, squeeIs barver o
from Ninkag®

together and disconnect eable

b.

2-1_Figure 3 (]

For Cantibover calipars squeeze hover arms
togother and disconnect straddle wire cable

Rolemss whes

2-2
Removing Tire
& Tube from Rim

_ s

Pull lever from closed to open position

ake pacs

e Guida the whoal
and out the fork

The procedures for rear wheel removal is
as follows
a  Shift ¢

war cog and

(2-1_Figrure 1, 2-1_Figure 2, 2-
2-1_Figure 4).
€ Reloaso wheel quick-release
lover (2-1_Figrure 5).
. Pull back on tear der
cloar chain (2-1_Figute &

1 1o adlow cogs to

www.parktool com




w‘l : 2-3 Inspecting the Inner Tyhe

Tha tire bead will

rim, Fushing it Ewands loase

When sarvicing o flat tire, always inspect the
Fepest 00 other

tire and tube carefully to locate the Cllg of
faihare. This will help prevent futwure flaty

bead. (2.

The procedures for inspecting the inner
tube is as follows: +
& Re-inflate inner tube, if possible, twics its
normal width. This extra tension makes
| leaks easier to locate. (2-3_Fy

and 2-3_Figure 2)

st

ure 1

it baad 2 2-3_Figure 1

2 _Figure 2

Inner tube before inflation

2-3_Figure 2

——
inner tube after inflation for inspection

b, Inspect for air leaks, Move the tuba past
the seansitive skin pa, holding it chose
Semall loaks can also sometimes be heard
Check around the entire tuba. If this doss
not work, submerge tube in water and

for bubbiles at the hok

e I you plan to repak the i
marking pen 1o m
side of hol

2-3_Figure 3

Mark inner tube after locating hole

d. Inspect

» Cut at valve
Misalignmer

B
tim and chock t

« Leaky valve co

Two parafied pinch marks indicating

med Betwesn rim and

core tool
« Large shredded hole
lly not repa

Blowout. U
rim for seating problema (2

2-3_Flgure 4

hredded hole Indicating blow out
IS
—ee————

Pach Titiles 15
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Rotted tire casing will not resist thoms or glass,
and willl eventually tail by blowout

The procedures for inspecting the tire is

2-4_Figure 2

== =

After visual
el wth

Specting the inside, caretully

e fingertios. Procesd slowly as there

2-4_Figure 3

Damageq
Brontisry

i
Serwalls wily 80 1o failure under

d. Inspoct wire or fabric tire bead §
oF damagy

2-5 Rim Strip

The wheel rim is made with holes botweay
the rim sidewalls for spoke nipples. The i

» covers the holes or nippleg. It Piotects the
ner tube from nipples and shasp odgos in the
base of the rim. The rim strip can b mndy of
cloth, rubber, or pelyurethane plastic It should
ba wide snough to cover the bottom { the

tm, but not wo wide that it interfores wiy the
ting of the tire bead. Inspect the rim wtrip
never changing a tire or inner tube. Look
ears and rips, and make sure rim Birip is
vd over the nipple holes (2-5_Figure 1)

2-5_Figure 1

This rim strip is not properly centered over
nipple holes.

strip.

ire tires roquing & strong
pport, the inner tube will
Jing in

h down into tha nipple hol

2-6 Repairing Inner Tubes

g the punctured inner tubs with
4 new tizbe is always the safest and most

reliabla

rocedure, Howaver, it is possible in
ma cases 1o repalr & small hole in an innet
ibe. 1f the hole is large, it may not be possibie

to repair. When in doubt replace the tube.

-

2-6.1 Pre-Glued Patch Repair
The Park Tool GP-2 Super Patch Kit uses pr
glued patches. The patch p b
pressing against the tire for the bole to be sealed
If the inrmr tube is too emall relative to th

2-6.2
o Repairing Inner Tubes with
. Self-Vulcanizing Patches

# o6 th

h may bec
hold effectively. Dot
is an appropriate

The proctdunss for repairing inner tube with
Park Tool GP-2 pro-glusd super patch as follows:
o Locate hol L

(2:6.1_Figure 1)

2-6.1_Figiire 1
o e

pear

2-6.2_Figure 2

Canter patch over hole and press evenly to
bond pateh to inner tube

Layer of self wulcanizing faid

d. Cantor patch to

o, Apply prossure to patch to seal
and tube batwesn thi

f. Tube s ready to instal
by inflating Tube while out
tire, This may stre the t
woaken the patch bond

Spemad a thin, wide

www parktool.com




fuid caly. Do not touch solf-VUICARIZIDE
" pch wall contact
where patch will o0 ; ’
::amh froen backing. Leave cloat plastic
% coves on patciL Handle patch by 18 ebges.

Centor patch to bole and lay on tube.

¥

b Apply pressure to patch. sspecially at
sdges, to seal -

L 1f possibie, maintain presstne for several
menites

} Inspect edges o p
flaz and appe
Figure Jand 262

2-6.2_Figure 3

Edges cid ok seal wedl in this poorly bonded patch

246.2_Flgure 4

: —— T
9t Ky Mot in & siscemsstul pateh

st

2-6:3 Liquid inner Tube Sealant
it &

Attty
bobes i the £y

= éd o seal
15 dd sealant i o

¥ BachTngy,,,

tuba, install inner tube into wheel ay notma]
For Schrader valves, remove corg using a vahvg
core remover. Only some presta moda] tubag
use a valve with a removable corg, (Crutling
frem 2-8 Inner Tubser Valves) Place the valve
at the 300 or 3:00 position, or 86 the valvy
is horizontal. Inject sealant according to the
manufactirer’s directions. Replace valve
and inflate tize, again with valve placed
horizontally. Spin whee! to spread sealant
wen inflating ot deflating the tire, the walvs
ahould be placed horizontally

The sealant may make patching the innaey
tube difficult or impossible, as the sealant tendy
nt good patch bonding. Additionally,
8, the valve core may becoms phigged.
A a pump head may bocoma pligged i
contaminated with sealant. Always keep valve
rizantal position when inflating

2-7
Temporary Repair of
Tire with Tire Boot

ire has boen ripped and the casing
aged, it may not hold an inner tube. It is
possible, in soma cases, to make a tamporary.
repair with a Park Tool TB-1 Emergency Tire
Boot. A boo o &
parmanent repair. The tire shoubd be replaced
s soon as possible

Begin repair by locating fip in tire. Compare
rip to size of tire boot. Tire oot must completely
overlap rip to be effective. Clean in
nt to fip, Cut patch to size. Align patch
50 ediges da not extend beyond tire bead. Center
h to rip and press patch to inside of casing
(2-7_Figure 1)

1 tire should

of tire

2-7_Figure 1
ol

Park Tool TB-1 Emergency Tire Boot over cut in
tire, and then replace tire as soon as possible

It is possible to affect & temporary boot using ! 2-8_Figure 2
other material If possibils use s strong matarial -
that is resistant Lo tearing. Notabook paper

of papas curtency should not be considered
acceptable boot matarial

2-8 Inner Tube Valves

Vatve core remover checks security of
Schwadet valves

alwo hole skould match the valve

Théts Afé tWe common types
bicycles, radar {* Amar

{"Franch® type) (2-8_Figure 1). T
or American-1ype valve is o

Tha valve stom is approxi
dinmeter and has an ir
{core) to assist in shutting the val

2-8_Figure 1

From left-to-right, a common Schrader valve, 3
presta valve, and a long stem presta

enpatiby

2-B_Figure 3

To deflate the Schrader valve tubs.
ncossary o stick a
object into the valve
and reloaso the ait. Upon releass of the stem, the
tible pump
with a plunget.

dot o piress:

walve spring shuts. Schradar con

ttings press on the internal &
allowing the tubs to ba fAlled.

The Schrader valve core ean be Tem
tha tube if necsasary. This is marely req
& valye can become stuck and cause a siow leak
A looss cote can abso be the source of & slaw
Jonk. A valve core remover allows removal of
tightaning of the core (2-8_Figure 2}

vod

| componant parts of the preita valve

Pach Tidess 19
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ta tubos use a valve ahaft
These come with an extia

Jocking nut o ting. Loosen
recaove it batore mstallng

When deflating the tube.
u

the valve may be fpped

= =
Bresta Scheader val Ve adap

2-9 Tire & Tube Sizing

Tires are made with steel wire or i

called the bead, molded into the n::::‘::;:
tire. The bead forms a circle, and it iy the
diamatar of this circle that determines the

fit. to the rim. memomdmmammu:‘
the rim bead seat, which is the ares below the
outer rim edge { 2-8_Figure 1),

2-9_Figure 1

Baad seat diamater of the rim and tire

Do not attempt to mix tires and wheals
with different bead seat diameter standards
Although the bead seat diameter determines
the tire and wheel fit, there is little consistency
batween manufacturers in how tires are
labeled or idontified. Different countries
at times have used different nomenclatuze
masking systems. This can cause confusson
when selecting a tire for a wheal

An antiquated, but still common method, uses
inch designations, such as 27 inch or 26 inch.
The inch size does not refer 1o the bead soat
measurement directly. It is simply a reference
code, and refars to the approximats cutside
diamater of an inflated tire. For axample, thete
are several 26 inch tires that use different bead
seat dinmeters. A 26 x 134" tire, for examphe,
will ot interchange with the modern MTB 267
X 157 tire. There are three even mare obecur®
tire standards that are callod 26 inch diametet,
but none are interchangeable

Ancther common systom is the older
Franch system of sizing, The sizing numbers
ars refarence numbars only, not actusl
measuremants of anything. Road bicycles
eammonly uss & 700¢ tirs, which has a boad
dismater of 622mm, Tha "700c” doos not e
16 baad diamaeter, The “c” is part of the code
symtam. Theres are also 7004, and 700D tres
and wheels, but nonse intatchange with 1he

|
! mars commaon T00e
da\—\—_ Tha ETRTO (European Tire and Rim

Technical Organization) sywtem, which is
the same as the 130 systom (lnternational |
Standards Crganization) is pow becoming moe
common. The IS0 system uses two numbes
designations for the tite and rim sizing. The |
largor numbet ks always the boad seat diameter
Rims and tires with the same number are made

to fit one another. For axample, tires masked

622 will fit rims marked 622, because the bead
seat dinrneter in 622 milimetsrs for both. Lock

for this sizing system on the tize. Rimms may also
have 150 sizing on the label (2-9_Figure 2

2-9_Figure 2

150 (ETRTO) sizing on tire label along with
French sizing system

The rim macking may also have 8 smatler
mumber. This is the width in millineters batwesn
rim midawalls. Genorally, a wider
a wider tire. A nammow tiro on & el
rim will mean the tire profils shape will be less
rounded. A wide the on & narrow rim will res
in less support for the tire in comming, caus
the tire to laterally roll of twist. Additionally.

rim caliper brakes will have very Hittls room 16

cloat tha tire with this combination. As a loose
rule, the ISO tire width should be between 1 5

1o 2 times 150 rim widths. A rim width 25mm
between the sidewalls should uss an IS0 tire
width of about 37 to B0,

The tnnar tube should mateh the tire si20
diamater closely, Tires that are close in boad
dinmeter may use the sama inner tube. For
ecxample, an inner tuba fo! &n S0 630 tire |
{27-4nch) will also fit an 150 622 (700c) tire, The |

|

m will acoept
ty

{anes tube must also match tha tire width, bat
because innat tubss are flexible, one innet tube
may At & range of tire widths, Tf the inner tubs
{5 10 narTow for the tire width, (& will become

www, parktool.com
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I
wery thin when inflated inside the tire body. This d.  Lean rim vertically againg

Four legs 1

will cause it to be more susceptible to punctures valve hole up. with ] 210_Figure 4 5
.| Wi " P

lndl'adul“-um"“‘-b““mmd‘ [u:lhoua.l. o mw“"“""“"llmo:mym“ | e F;:ﬂ;_f\d\-;q.hdop.dwmm et bk
{2 will be difficult or impossible for it to fit inside and align valve so it jy PoInting stusg ! s bt whenl ia oot secuzely mounted i
the tie casing. Past of the tube may stick out of toward hub. A crooked Yave ot Tighy = h::x)w ."r lr.-l\. q:.:.nmx u:::n u,-;:”-
the tire and then biow out when the tire is fully flat tire later (2-10_Figurs 1 e | The l‘lu'.r'd roll-nu " A
inflated. Hete are some common sizes for the 1 | shaped springs. The small end of the spring
tire and wheel bead seating systems 2-10_Figure 2 taces the axte, and the large snd faces

s thet W]
sprinige becoms
ba vemoved

outward. Those springs ¢
ot to inwtall If one

L ]

Use levers if necessary to lift biad over rim edge

2-10
Installing Tire & Tube on Wheel

on U bike (3-11_Figure 1)

|- Inspect both siches of tire for bead seating 2-10_Figure 1
and for any sign of ths —_—

nper tube sticking r

out. Re-install if necessary.

| k. Inflate to low pressure and inspoct bead {
{ again on both sides. Lock for = |
line above bead. This lne she
| 1 consistently above rim (2-10_Fi
However, even This valve will eventually be cut by the rim | |
g standard, valve hole 2-10_Figure 5 it S ) |

irar combinations
only whils other f.  Install one bead at a time. Begin with bead
ult to mount. Never use a adjacent 1o your legs.

Tp tool te mount the tire. g Work tire bead onto rim with hands. If tire ]
s for tire installation is bead will not seat using hands, use tire
| lover as a last resart. Use caution when b = o
o manufacturer, using tire levers to aveid pinching inne: NSO i T R R
sath nn?:jo:\? ll}.ll:;: ol | ;iﬁ‘:::::&“:; e 1 This bead seat line bulges upward from improper Adjusting nut, and (C) Springs
an | k. Work tube over rim sidewall and into ' tire seating, The result may be & blow out
b b to hiold its shape. rim cavity. 1. Inflate to full pressure and check with
X Install with tubbe valve I. Install second boad onto tim (2-10_Figure 3 s e
ecommendations 3). Use care f using a tire lover. Use bevr :—:mnwm! SeeL nm'vwm o
11 12-10_Figrure 1) In same orientation as removal. Do not Kft
| laver bayond 90-dogrees from whesl e re-Enstall the locking mut, f any. Thghter
[ {310 Fyguire 4). 1 tight only. Do not use wrench of plier
| 210_Figure 3 b
| — | 2-11 Installing Wheels on Bike

ppoars sticky or diy

| T00LS &

SUPPLIES

| Tha whoels must bo properly mounted 1o the

' Iroycle frarma. Mmhmumﬂmnmnm n probleens
1

Piace tue into tire befors mounting tire to rim Push bead onte rim Bach Taafas 23
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' 2-11_Figure 5§
-

2-11_Figuré

|

Lever in fully opén position

2-11_Figure 3

(A) Lever not fully closed,
(B) Lever fully closed

. Install front wheel hetween dropoutd

d.  Pull wheel fully up into dropouts

A common skewe! doesign Is called the “open
cam” (2-11_
and press points are visible, and exposed to,
dist and grime. Setting lover resistance at half
way through swing may be too tight for some
mod

Figura 6). The cam mechanism

5. Howover, these skewers should sull

close with force. The open cam espacially
neoeds lubrication to work affectively, Consult
specific manufacturer for recommended
pressure of closing.

2-1_Figure &

Open cam style seen on laft, and closed cam
seen on right

The procedures for installing front wheels

is as follows:

. Check that the quick relenss skoweE lervet

is kn open position.

b. Check that brake quick releass mechanis

is open it

skewar or loft side as sean from riders
point of view.

2-1_Figure 7

Closo brake quick-release mechanism,

t.  Detormine final closing position of quick

Tolease lever. Move lever so it will end

up just in front of fork (2-11_Figure 7 and
2-11_Figure 8). However, with some otk
and dropout designs, it will be necossary to
reposition the lever if it will not fully closs

Place bever just in front of fork blade If possible

2-1_Figure &

i L1 s

e e —
Skower must be oriented to aliow levet to fully
close, sven with wide fork ends

closing tansion of quick release

I should be

akawer and close skewsr Wheal :
cantared botwean fork blades. If nscosary.
opan skowel, Mave wheal either left o right
«entil wheel appears centered, then close

skoweer The quick relsass skewst miust be
fully engaged on the dropoat surtsoes.
b Inspect brake pad alnanent and centaring
g and opening pEads with brake
brake pads are not centered
nen liom B4 Caliper

Guigs rotor Detween brake pads

Solid Axle Types
For mon-quick release whesls with axle nuts.
bars go to outside of dropouts. Secure Kxis
and then doubis check shgnament
alfing rear wheel i

it fally
The procedures for int

s followi:

s Oheck that quick r

position.

benns skows: is in open




mwmuwwm i
in frame, sithes the frame o wh m:";
misaligned. Seek professional he mzL

b. Check that brake quick release ks in open
300
& mxn: derailieur back to open chain
(2-11_Figure 10}
2-12 Tubeless Systems

2-11_Figure 10

! The tubeless tire and wheal system acts in g

| similar manner to car of motorcycle systems,
The rim interior is sealed airtight. A specially
designed tire bead then seals the tire to the
rim. A common cause of flat tires, especially
for off-road riding, is a “rim pinch,” whare the
inner tube is pinched when the tire strikes
a rock or other object. Tubeless tire systems

| can be run at lower pressures because there

is no inner tube to be pinched, making them

more resistant to these types of fats. The tires,

hewever, are still susceptible to punctures

from nadls, glass, etc

T00LS &
SUPPLIES

To remowe tubeless tire, begin by fully
deflating the tire. Push the tire bead all round
one side to free it from the rm. It is usually
possible to remove the tize with tire levers. It
tire lovers ate wsed, use plastic levers. Pull the
entire bead over the rim edge, Lift the second
bead over the rim to fully remove tire

Tha tubeless systems typically use a Presta
valve. A special valve is secured into the rim
and held in place by o nut (2-12_Figure 1.
The valve is an air tight fit in the rim

2-12_Figure 1

ool between chain
:M-ra and seat stays. Also sight rim centaring
1o Btake pady Opon skersrar and adjust as
EChISATY t0 cnniter wheal in frame. 1f bealoy
Pk 888 ot cmtaed 1o wisal, soo Chaptar

6, Rien Braks Bywtmenss. 1 hurths attoenpen uw

Tubeless valve system

To mount the tire, check that valve is fully
waatad inside of the rim. Clean the tire bead as
needed. Treat the inside wall of the rim and the
boad of the tire with soapy wates, wihi
help seat and seal the tise. Ordinary dish soap is
acceptable (2:12_Figure 2). Plain wates may also
ba used. Insort one bead over the rim wall and
into the center of the rim. Bead should be
installed before inserting second baad over
Inflation is best done with a compressor
allows tha alr pressure to quickly foree the besd
to the rim, crea!

cantared to the rim whi pumped

2-12_Figure 2

Use soapy water to help bead seat into rim

use a long strap. Place the strap arow
ance of the tire. Tighten the strap
1 bead 1o rim and inflate te

£l

{2-12_Figur

www. parktool.oom

2-12_Figure 3

Use & strag 1o apply even prostune on tubseless
tires that are difficult to inflate

handlabar ends

e Pour sealant into the tire at the L2
position Conwslt sealant manaiectiured’s
instructions for amount of sealant

d. Carefully engege second bend, woirking
f10m the bottom upward on both mides

u. Inflate tivo and seat bead.

L Spin wheal to distribute fhaled.

Pach Tafes 37
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Chapter 3
HUB, REAR SPROCKETS




uh-ulmwni in the wheels and
allow the tires 10 iotate arcund the axle
The hub shail jotates with the tire and
spokes. whils the aodle s fxed to tha frame.
O decailleus bicycies. multipie roar sprockats
ase adfiwed to tha rear hub with a clutch
mechasism thaz allows the rider to drive the
whes! of 10 coast

3-1 Rear Sprockets

31_Figure 1

bicycten

""_;\—-_._\__________Lﬂw hub thraaded for freewheel

Bath Tugy,,,

Lockring holds cassetbe sprockets secure to
freehub body. (A) Lockring

Alternatively, the rear wheel may have a large
thread machined onto the hub {3-1_Figure 3).
Sprockets are fixed to a ratcheting mechanism
called a froewheal, which threads onto the
hub. The entire unit, sprockets and ratcheting
mechanism, comes off when the {reawhoeel i
ramoved. It is common for freewhaeals to seize
to the hub, 80 the threads of the freewhoel
shauld be thoroughly greased when instalied
(3-1_Figure 4).

3-1_Figure 3

3-1_Flgure 4

Froawheel internal threading, Grease throads
before installing

3-2
Cassette Sprocket Removal
& Installation

f T00LS &
SUPPLIES -

sprockets are fitted with spl
onto the freehub body and are hel
by a lockring. The lockring sits ou
the smallest sprocket. Tharo is off

chring

counter-clockwise to loosen, The &
the lockring help lock it in place Tha
loud noise when the locksing breaks locese.
{ Thete ate two non-interchangeabl bock:
ool standands, Cassotte systoms by Shimano®,
'3 SRAM®, Chiris King®, Sun Race™, Amarican
| Classic® nnd others use a lockring with 12
splines, approximately 23 Smm diametar (3
2_Figure 1a), Use the Park Tool FR-5 {3-2_Figure
{ 1b). Another option is the Park Teol FR-5G, with
1 basilt-in guide pin to keep the tool angaged in
the lockring.

3-2_Figure 1a

Cassatte kotkring for Shimana® and others

3-2_Figure 1b _

Park Tool FR-5




3-2_Figure 30

Park Tool BET-5"

The procedure for cassatte sprocket
rernoval is as follows:
& Mount beks in repair stand &

rebsase skewer or axh

wabect o

Eha bex and of ances,
Remarving

e Jock;
4 chicking soun,

i Foeth of the lockri,

ting. Expect
d as the locking

) separats (3-2_Pigurs 4),

3-2_Figure 4

Loasen lockring while holding cassette
sprockets

Turn remover cnly 1 full revolution cousnter-
clockwise. Loosen and remove skewer
bafore continuing to remove lockring,
Continue to hold sprockets and tum
remover counter-clockwise untl lockring is
unthreaded from freehub body.

Ramove lockeing and sprockets. Note
ondentation of spacess behind sprocists, Spacers
should be replaced in same onder as renoved.

For installing cassette sprockets and lockring,
the sprociket removing chain whip tool s not
teqquired. The cassette ratcheting mechanism
will haold the freshub body.

The procedure for cassette sprocket
installation is as follows:

(%

b

Inspect splines of freehub body. Look fosa
wide space batween splines

Inspect internal splines of sprockots. Lok
for m wide spline to mate with wide space
in froehub body (3-2_Figtire 5).

3-2_Figure 5

wide
Align wide spline inside sprocket with
space on freshub body

€ Algn splines and engage all sprockets. Irstall
SPACETS W) SAlTa orentation as whod: (emoved

d. Grease thieeds of kckring and thread
Jocksing into reehub body

. Insert cassetts lockring tool into splines of
lockring. Install quick seloass skevwer and

ide of lockring tool.

acts as o holding device for removar
g Tumn cassette lockring tool clockwise untidl
lockring is fully tight (3-2_Figure 6).

3-2_Figure 6

Tighten lockring

3-3
Freewheel Sprocket Removal &
Installation

100LS &

SUPPLIES

recossad notches of splines in
body. Theso are urually rocossed
smallest sprocket.

To remove freewheal sprockets begin by
determining type o brand ol fromwhee] and the

removal tool required. The pamoval tool mis
tha part cotrectly of both may become damaged
To detarmine the typa or brand of troawhesl
remove the wheal from the bike and ook at the
{iat surfaces of the freewhesl neas the axle for o
brand nama, S60 Tabbe 3.3 Froewhee! Removal
Tiools fer the matching frowwhes! tocl. Ba aware

www parktoocl.com

kst thoto are soms brands that uss fttings
that are now checlete.
The procedure for freewheel removal ks as

follows:

8. Mount bike in repair stand and remeve
rear wheal from bike

b, Remove quick relsase skewst of drive side
ke put

& Inspect freewhes! conter and select conect
type of remove

d. Engage remerver

1to splines notches

of treewt

®.  Install quick reloase skowes. Tha skewesr

e

be on the outside of

jairt the
davice

3-3_Figure 1

Turn tool counter-clock
freewhes! from hub

g

7 ach (3-3_Figute 1)
o fit the beax
7
1 Freewheal Removal Wr
o force to tarm the
h

semerve freewheal
L Tem mmevel countat-clockwise until
treowheal i unthreaded fom buts Lt

froewhes! from hub




HUB, REAR SPROCKETS

Table 3-3 Fmﬂul Re_l'gnval__‘_l’gol__s_

]
|
| FREEWHEEL FREEWHEEL | APPROPRIATE Yooi's
BRAND FITTING | TooL DESCRIPTION

Park Tool FR-2
2 notches
25mm across

Suntour” two fotehed

Park Tool FR-3
4 notches
24mm across

Sumtour* four notched

Park Tool FR-4
20 splines
21.6mm approx. diameter

Arom®, Regina®, some
“Schwinn® approved”

Park Tool FR-6
Single ipsed 4 no!:);;u
e
park Tool FR-T
12 splines |
Falcon® 23mm approx. diameter,
catightly larger than FR-9) |
Compact single speed
(30mm thre;
“flip-flop hub™)

The procedure for freewheel installation is

3-4_Figuret
r il

as follows:
a

CGroase mounting threads

b. Layw
fraewh

ol sprocket
lowrer freawt

¢ Axbe shos

freav el is cross- 3
(3-3_Figure 2). Remove a

3-3_Figure 2 Lock for smooth and shiny surface of worn
. sprochet

3-4_Figure 2

If axle appears off center, freewheel is
cross-threaded

SEATEng

3-4
Rear Sprocket Inspection
& Cleaning

Rear sprockets wil

teoth ar

|
| .
O the left are chain roliers sitting in & worn
sorockst, showing poor sngagement. On
thve right are chiin roliers showing better
engagement on & HER procket

e —
Pach Ta@ s 35

from behind whiers the

Look at various sprocket




e

{04
Cyclists send 1o use twa of threa 1
oCiets T0Te than the cther sprockets. Those
mw il wear out fArst Commonly,
-r:munﬁ to be the 1510 18 ooth sprockats.
: oplwomnnls e not

Individual sprociet
camenonly available. The entire sprocket set is

1 ced a8 & UMt
‘m‘:::::mkﬂsm front chalnfiings
poquine cleang i the entire drive tin 18 to
be maintained. Use care not o got solvent
{ the freewhoel/freehub of
bracket. Freehub
bodies use ball
ces and
» parts aro not
The unit may be
and scrabbed

1t must then be
ed alr or allowed to

ito the bearings o

spins rough
nd should be
sarts available

md), ora

firt and debris. Hold

again
d. This helps

rag o wipe

3-4_Figure 4

Cloan the debris between tprockets

3-5
Adjustable Hub Bearing Service

T00LS &

SUPPLIES ...

Hubs are centered in the wheels and allow the
tires to rotate around the axle. The hub shell
rotates with the tize and spokes while tha axle
is fixed to the frame, The hub bearing system
uses round ball bearings trapped between
two bearing surfaces. The bearing susfaces
and balls are greased to minimize wear. These
systems are shislded from dirt by covers and
seals. Exceasive axposurs 1o the elements will
increase wear on the bearing surfaces and
shorten bearing lfe.

Bearing surfaces are made fom kardaned
steal and are cut by grinding. Even the highest
quality bearing sur{aces will have slight
grinding marks. Better quality bearing sutfaces
are ground smoother and will have less
friction and resistance to turning, Howavet
all bearings will have some friction a3 they
rotate, This is normal and does not .nj'{ncll_b!
rida, Ganarally, the lightes load & ln_-unn.q‘i
axpected 10 exparience, the “smoother” o
feel. Bearings which experianct frsore stres
and pressure will seem to have more drad,
aven when the adjustment i coreact, Fot
example, a bearing for a rear dernilleus .
wehich Is designied for lowor loads will S
to havs lsas spinning resisance mm”':‘;,,
» bottom brackst boaring, which expet
more load

Adjustable type h"h'::"
race thrended onto an axie
holda & cup shaped mce ”'nmlwp.:w
wrapped botwiesn the cont and U

kst allow for the sprockets and tend to be |
mote compbex than ont hubs, The modern
froahub or cassetio hub uses o separate froshub |
mechanism that may be removed in o separate

operation. The procedures below ate writter

primarily for Shimano® hubs, but are also |

apgplicable to other adjustable type hubs

Hub cones have nammow wrench fats that
requize a special thin wrench called a cone
wrench. The common cons wrench size for front
hubs is 13mm and for rear hube is 15mm. I the
locknut is a simpde hox nut, use & combination
wranch of even an adjustable wrs Hax
locknuts are commonly 17mm or 16mm. Some
locknuts will accopt only & cone wrench

Freehub bodies on rear hubs are lubricated
intornally with a light lubricant. Soald
the freehub body with sclvent ]
lubrication. Avold getting sclvent into the
mechanism during the hub disasser
cloaning. Wipe frestiul clean of old greass
Freahub can be removed in a separate cperstion
for cleaning. Ses On m 3-8 Freshub
Removal & Installation.

g

v and

thine

3-5.1 Disassembly

On any disassembly, it is a good idea to take
notes on parts orlentation. Note especially &
differences betwean and i ide parts, i
example, i an axle appears asy
parts arrangement of a Shimano® hub is e
below (3-5.1_Figure 1)

otrical

3-51_Figure 1

Parts of a Shimano® rear hub
A} Hub hell, (B) Ball bearing, (C) Axle, (D)
Locknuts, (E) Cona, (F) Washers, () Rublber veal

The for

b

I s foliows:
a For rear bubs, begin by emaving ress

sprociets (Outhine lem 342 er 3-3).

b, For frant o1 fear hubs. temove the quick

releane skewar. For solid axie type hube
rumave axle nuts. I the
baake rotor, it

e

hreads s an adequate
1_Pigume 2

Count of Maasune the smaunt of ax
protrusion pait locknut face

e v, i 0O i mvndable. Axie

s

Figure 3)

3-5.1_Figure 3
) Figure s _




b. Remows cone by turning counter-clockwise
and place on the.

I Place hand balow right sidde of hub and Hft
wheel slowly. Ba propared to catch bearings
that fall from hub. Place wheel on banch.

I inspecting far bant axle, remave right
sicle locknut and cones. Note that left side
and right side cones, washers and locknuts
may be differant. Do not confuse left and
right side parts. Use tie mathod to keep
track of parts. Also note axla thread may

be asymmetsical. The side with mare axle
spacers gots more axle thread
x. Count the number of bearings on each
side, and then use pencil magnet to
pemove bearings from hub shell. Measure
ball boaring size. For most adjustable
. including Shimano®, the rear
| bearings per side of % inch
or. Front hubs commonly have 10
per side of %14 inch dlameter

brush or & rag used over a srmall

s. Parts must ba dry for

pe frechub mechanizm using
ag. Do not soak freehub in solvent
o be removed

3-5.2 Parts Inspection

s for pitting or damagae.
co the bearing path.
3d wear will be falt as the small
over pits, Inspect ball
ightness. If balls are dull looking.
be replaced. If the cup is damaged,
not be repiaced. The hub muast
specting axle, roll axle on flat
tch for gap appearing e axle rolls:
traightaned and should

cups and &

pen t

3-5.3 Assembly

Raker 1 aery ot
Heler to any notes from the disassembly

weedure. For example, ode thread length
may vary betweon left and right side. Do not
take apart cone, spacer and lockmut tie until
Teady to knatall

The procedure fol

is as follows: FREAL

8. Groass axle threacs.

b. Grease hoavily inside hy
ball bearings in both ﬂ;:w CUpa. Placy
more groase. Make sure halls ‘:‘*‘Wh

fiat in cup. The balls should b cores.

grease. For
includ m Justanle hub el
ng « ths tear hub hag
bearings per sids of W inch Il
diameter. Fr
hubs commanly have 10 balls per side o
$ra inch diamater. o

& I all parts woro removed from
right side parts, Use care to mme
same orlantation as they came off. Nots
rear axle threads may be asymmatrical
Raefer to sarlier notes,

d. Return axle protrusion, past locknut face,
to the original measurement, as noted in
disassembly. Tighten right side locknut
fully against cone.

@. Install axle through right side of hub,

f.  Install left side axle parts using caso to
install in the same orlentation as they
camae off. Do not set axle protrusion on this
side and do not tighten locknut at this time.

g For quick release type hubs, snug tha cone
dewn until it contacts the ball bearings,
then turn back countoer-clockwise one
guarter turm (50 dagress). This will
purposely makeo the baaring adjustment
100 loose. Hold conie with cans wrench 8nd
tighten locknut fully, Proceed to Qutling
ftam 3-5.4 Adjustment.

B b sssermgyy

Axle protrudes past dropout. Wheo! will not
secure.

When adjusting bearings. make small
incremental movements

3-5.4 Hub Adjustment

Adjustable bearing systems ane sol Jon
roferred to as “cup and cone” systems. One
convex bearing race (cone) and cne oo
boattng race (cup) oppose o thes, w
the ball bearings trapy
aces can bo moved relaty
the adjustment is too tight there
the bearing sur
system will quickly wear ou
is too loose there will be mor
batween the parts. This causes a knocki
the beasing surfaces and again they will v
% shoul

much pressure on

out prematurely. Ganeralh
be adjusted as looss as possible but v
play or knocking in the system
For adjustabla bearing systems
surfaces move on thieaded pait
for threaded parts to have play betw:
internal and extornal threads. A hubs cond W
wiggle on the axle thread until the cone Jocks
i tightened down against the cona Whan
checking bearing adjustments, the locknist must
b tight against the cone

The goal for adjustalle beaing o havi o
the bearings rotate as frmely as poseible, bat
nat have any knocking or play. Whan baginning
a boaring adjustment, start with it loose and
then procesd (o tighten the adjustment in small
incremants until the play disappears This
insures the adjustment i a8 Joose ke possitle
but is without play. In most cases, try te |
make gmall changas, in increments ol Yool s
camplets rotation (1-5.4_Figure 1)

the kxle seems 10 tur
1vo bilke. Cver tight beasing adjustments

wiill load to premature bearkng surfacs wee
A rmar hub bearing that b too tight can slio
posult in treahub drag



Grab whee! and pull side to side laterally 1o
chack for knocking or play

folicrenng procedure simulates the on-the-
otession whie sull allowing socess taa
« adjustment. This procedure
of & spaces of washars to simulate

bén o

come and locke

bickness. For sxample, a 10mm bax
ed typel can be used as the
2 bl wihile

at the front or rear
1 qiek tolanss
side. Tho quick retease
¥ on tha axde end. not on
135.4_Figuse 4).

Securt spacers of wrench to act as dropout on
fixed side

3-5.4_Figure 4

Quick release nut must press only on axie end,
nat en adjusting side locknut

d. Use the same pressure to close quick
rolease lavar as you would use when
normally clamping wheel in bike. If in
doubt ses Outline ltem 2-11, Installing
Whaals on Bike.

#. Place the whesl on your lap. Use cona
wianch to hold the “adjusting side” cone.
Nots position and angle of *fixed wrench®
on right side ralative to cone wranch on

“adjusting side.” Uss & sscond wranch to
looson locknit countaer-clockwiss (3:6.4_
Figura 5).

3-5.4_Figure 5

Leosen locknut and make adjustment to cone

Loosen cone countes-clockwise about 4 1o
% turn. The purposs is to fust coeate play,
then ramove it incrementally.

Hold cons from moving with cone wrench
and tightan locknut. Locknut mist be fully
tight belore play can be checked. Do not.
check for bearing play until locknot is fully
wecure. Locknut pushes on cone and will
affect bearing adjustment

Test for play by grabbing lever (wrench)
and pulling side to side laterally (3-5.4
Fignize §)

3-5.4_Figure 6

caied]

Test adjustment for lateral play

L

Whan play is felt, adjustment is 100 Joose.

To tighten adjustment

1. Use & cone wiench and hold “adjusting™
sbide cone from moving. Note position and
angle of acjustable side wrench rolative
to “fixed" side wrench

2. Loosen lockmut, using cate not o abow
cona wrench to turn.

3. Rocall angle of cone wrench and tighten
adjustment by turming cone clockwise
Y3 of & turn

4. Hold cone from moving with come wiench
and tighten locknut

Test again for play. Rotate axi and check

for play at various points of yotation.

I play is still present. repeat stop "1 il play

fust, disappears. Romesmber o rnake small

adjustmerts clockwise ona st n time. Check
hphvnhumh-llumm It ey take
meveral srnall adjustrants eadorn pARY I8 QODE.

Onea play has disappeared. tesl that final

adjustmant is not averly tight. Open skewer

Jovet and check for axle play by pullmg

mxle interally.

m. I no play s felt when skewer is releassd.
Tuzh mdjustment is 100 tight. Tighten
whewer as bedote. Locean locknut and
loosen adpssiment ondy shghtly, Check for
play while axle is still clamped. H no play
is dotectable. test again as in "1

R Adjustment i Baished when thete b so
play folt whon skower i closed, bot some
play is folt when axle is not sscured by
ruick rolease

0. Remove skewet and any extra sdjustment
spacars (wrench). Re-install rubber covers
over axde unds. Remount sprockets, i

Tirgs e instadl

skewer to nosmal position
B lostall | on hike. Use sams skawed

clamping pressure when mounting
the wheal as was used when making
mdjustnaents.

2 cannot be found 1o allow
smooth rotation of the sde, the beariog
ocos may be worn out. Hf play doss not

retaining com
bahind the cup

raplacesn

the best optian

355 Hub Adjustment-Solid Axie

b ayuiems Us0 axle nuts

Non-guick releass b
and washars of the outside of the diopo
to hold the wihsel place (365 Figure 1)
Adjustmant of sabid axle hub bearings & similar
o the hollow axie quick Toloase 1ype. bu
in rics e 10 albow for axle flex Romove the
wisesl from the bike, The & rustment foz sobd
axie hubs (008 ROt change when moanted i
the hike. 1t can be useful 1o motmt & “fixed
wranch” 10 §ct ax & lever on the right side
whan adjasting. This allowa you 1 ghitan

o Joosen pelative to the fized cons 1f mo play
|s present, create prlay by ioosenieg bun:.n
adastment Procesd to adjust ightes in
uu:cmntnum:lphvum- The goal s o
find the lsosest adjustment




Solid or non-guick release axle on derailleur
type bike

3-6
Cartridge Bearing Hub Service

Cut awary of cartridge
bparing showing inner
aces and ball bearings

Y Cartridge hubs are
Bot serviceabils in

the sense that they
are overhauled and
adiusted. The baarings
uss rubber covers

o boaring s not

fully “wealed.” and

g

is suscoptible to dirt and water. The bearing
is ramoved as @ unit and & new one prossed
in. Some hub models require specialty tools
and service of these bubs is best left 1o
protessional mechanics

Cartridge hub designa typically press the
outer race of the catridge bearing into the
hub shell. Removal of the bearing from the
hub shell may involve inpact or pressing of
the beartngs. It is likely that the impact will
damage the bearing. If a bearing is boing
removed, it is assumed it will ba replaced.

The hub axie may be thieaded or non-
threaded. The axke holds the inner race of
the cartridge beazing secure. Threaded axles
typically use a “sloove nut” system. The nut
will ba tightened until it touches the bearing,
then backed away Y% tum. A kckuut then
secures the sieove nut. This prevents the
Jeeve nut from pressing on the innes bearing
inner and outer cantzidge mces align
smooth operation. If the inner
racn i pushed inward, the bearing tends to
wear out quickly (3-6_Figure 2).

3-6_Figure 2

Thieaded sleeve nut holding axle to cartridge
bearing

Bearings of the threaded axis system are
eommanly removed by impact. A punch is
placed through the hub and the bearing is
struck frst on one side, and then the other.
This tapping “walks™ the bearing out of tha
bub shall {3-8_Figure 3)

3-6_Figure 3

Removing pressed races

Non-throaded axles are typically made with
a collar (3-6_Figure 4). Theso axies uso end-caps.
either threaded or push-on fit. Lool
flats either on the cap o inside
and-caps are removed, the axke is sto
mallet, and acts as the punch 1o ¢
the bearing.

3-6_Figure 4

HNon-threaded axbe with a cartridge bearing

The installation of cartridge bearings typs
involves an interforence ft, with the beating
being stightly larget than the hub shell. Hul J
manuiactunems provide pressing ad impact toois
It is possible to use steal sockets that mateh the
diameter of the bearing race at the imtattorence fit
{3-6_Figare 5} For examplo if tha interference fit
i on the outer race of the beasing. the i
of the driving tool must match tho dSameset of the
outer race of the bearing

th a socket

riving in & cartrige beanng

3-7 Campagnolo® Hub Service




A} Axte end Cap, (B) Left sidhe jockring, (€}
Cone, (D) Ball Bearings, () Freehub, (F) Right
side axle Put, (G) Hub Body, (H) Axle

The cone and beasing sdjustment ate locked in
place by & compression ring and a lockring with
a pinch boilt. The front hub is a simple version of
the rear, with bearing sdfustments made from
the lockzing side.

The rear hub uses ball bearings for the axie
mtation, and cartridge bearings inside the
freahub body. The freehub beazings cen be
greased by emoving a sstecrew in the freahub
e e ingide of freehub and use
tip on A grease-gun to add grease as
necessary. Leave the freshub together with the
axie for axie bearing overhanl

371 Disassembly |
The procadure for Campagnolo” b
disassembly is 25 follows:
& There are Smm socket Sttings on sach
side of the axie. Lnsort Smm hex wrenches |
into wach side of the axle (3-7.1_Figure 1)
Locsen and remove the left side uxle end
1 clockwriss, Note any washers

Remove left side axie end cap using two Smm
J

L

b, Loosen the binder bolt on the left side
lockring. Use either a 2.5mm hex wrench,
#2 Phillips, of small staight blade

screwdriver, as appropriate (3-7.1_Figure 2).

3-7.1_Figure 2

Loosen the lockring binder

e Unthread and remove lockring counter-
clockwise. [t may be finger tight at this
time. but use an adjustable wrench if
necessary. (3-7.1_Figure 3}

3-71_Figure 3

Remove locking counter-clockwise

d. The axle and frechub may now be pulled
to right and removed. Use care not to
drop or misplace freshub pawls or springs.
Cona on freehub side slides off axle to
the laft.

& Fetainers in the bearing cup hoid the axle
ball bearings. To remove boarings, use &
thin tipped screwdriver and gently pry
upward on the seal (3-7.1_Figure 4).

Nota orisntation of seal and bearing
rotainor for assembly.,

373 A

Carefully pry up the bearing covers

{. Ui desired, romove fneabub from axbe. Right
sida mxla nut is Jaft-hand threaded. Hold axke
using a Smem hex wrench and loosen right
wida axla nut turning clockwise. Freehub will
now alids off axle (3:7.1_Figure 5]

3-7._Figure 5

Remove right tide axle end Cap

g. Clean axle parts and hub with a sohvent
Howevet, do nat soak {reehub, Clean pavis
and spiing with solvent. it use care not W0
contaminate freshub bearing®

3-7.2 Parts In:n-cﬁo:“ Y i

w and cones for pittisg
mlmlmnmmwb'm path.
mwhmnrdumwﬂlh"‘“““‘"""“
ball of the pen passes cver pits. To check fox &
bant axie, roll axie on fiat susface. ‘Watch for gap
,,m,,“,.m.namummm
straightaned and should be repiaced

The procedure for Campagnolo® hub

assembly & adjustment ks as foliows:

O I Jorsgth of thy
the thieads at the ends of the axie

b, Shde freskub body ower right side of axie

€ Inmall and secure right side axde cut. Tam
it countes-clockwise to secute whils
holding axle with & Smm hex wrench.

d. Pack giease into bearing retainers and inic
beanng oigs of hib body.

& PFisce both baaring retainss imto cups,
with bearings sang cone. Cover bearings
wiith seal and pross seal into place by hand

L Install right side cone onto s

¢ Groase pawls and right wide hub ratchet
goat

h  Place axle through right wide of hab body.

L Engage pawls

5-2.3_Figure 1 _

Install freehub body nd rotate to engags
mmmdﬂw

_mmmmm
t_ :mmwo'mm““"“""‘d
iniko cone.

i ;:::mmm-qmmmm
il 1 contacts eompreesion g Kod cons.
mm‘w‘“’"’“"mm
clnckviss wnd sy bindet ot
Holkd a from right side with S Bes

.ﬂﬂ.nmmmm
ww“wuﬂwmw.
wlﬂﬂﬂm'-ﬂ"‘_
e wanch.




Loosen lockring binder before making bearing
adjustment

3-8
Freeahub Removal & Installation

The tatchating mach

m of the freelub may
wventually waar out. Thera are no servicsable
parts inskde most freshubs. The freshub may |
ba remncved on many modals for cloaning or
replacement. Dust caps in the freahub may 1
be damaged eaxily i removed. It is possible |
o work around the dust eap. The procedures
below aze for Shimano® and similar freshibs |
The procedure for freehubs remevsl and
Installation is as foliows:
S Removs cassette (Qutlin ltem 3-2 Cassatts
Sprockst Removal & Installation)

(Oratlina fvem 3-5.1 Disassosnbiy
€ lnwpect inside freshub body for hols fitting. |

1f no fitting is apparent on right side,
inspect through left side.

d. Insert hex wrench and turn counter-
clockwise. Shimanc® typically uses 10mm,
gther brands may use 11mm of 12mm hex
wrenches (3-8_Figure 1).

3-8_Figure 1

Leosen and remove freehubs bolt

e. Remove freshub. Inspect for any washers
o spacers behind freehub and remaove.

L. Use a seal pick to remove dust seal bahind
freahub body, i present (3-8_Figure 2).

3-8_Figure 2

Remaove seal (i present) behind freehub body

g Flush freabub with sclvent. Scrub bearing
cup clean

Blow dry freshub. If no compressor is
available, allow freehub to dry until no
salvent is left inside.

L Drip jubricant inside the freshub body from
the backside and fromt side. lnstall cust seal.
Grease freshub installation bolt.

Install washers or spacers as necessary,
Install freehub onto hub body.

Install and secure fraetub bolt.

Asnamble axie assembly into hub and
adjust. (Outline ltem 3-5.3 Assemby and
354 Adjustment)

pprrT



Chapter 4
Wheel Truing




he wheels driva tho bice forward when

we pedal. allowing us to down

the mad ot tradl. Having
spin straight and round adds to the bike's ;
performanse. Soce adjustmens 10 wheel
run-out, of troeness, = possible by & aking
et £0 spokn tension. Whoels u

large carbo

ohlems

| wobbles s

tools such as truing stands, contering gauges
{clinhing tools), spoke wrenches, spoke tension
metars, and his/her exparience to adjust spoke
tension and prodisce & durable and strong
wheel (4_Figure 1)

Truisg will ba occasionally required to keep
the rim running straight. Spoke tension is
adjusted by tightening or loosening a threaded
at the end of the spoke.
mon phrase among mechanics
L it is the nipples that
are turned, not the spokes. Tho nipples are
turned with a spake wrench (4_Figure 2).

4_Figure 2

Spolke wrenches for various sized spoke
nipples

m truing, it is especially important o

o cottect fitting wrench. Spoke nipples
m,

1 telatively soft materials. Nipples are
typleally square and come in differant
A wrrench that is even slightly too large easily
d e th pie by rounding the cornars
(4_Fig

¥ mada of brass or alumi

05

te 3). Use a caliper to measure across

the

pple flat and purchase the carrect sized
nich. Thers is no correlation botwean spoke
diamater and nipple size, Sen Table 4 Spake
Wranch Fit. If you own spoks wrenches of
clifferent sizes, use the smallest that will fit,
wven if it somms slow putting the wrench on
tha nippls (4_Figure 4)

4_Figure 3

If spoke wrench is large for the nipple, damage
may aocur

4_Figure 4

A proper fitting wrench will help inswre proparly
tightened spokes

Table 4 Spoke Wrench Fit

Size of Nipple
Across Flats
3.22mm (01277
I 3mm (0.1507)
3.45mm (0.1367)

of nippies made

Thare are soma st ;
special pattern or size (4_Figum 5). Wre
pally only BV lable from

nches

for these nipples are u
the manufacturer of the o

Some nipples are a proprietary design and
require a spechal wrench

|
L

Lateral true of the wheel

RADIAL TRUE: This is the amount
t ¢ wobble (4_Fignzre 71
——— T

oW e
[

]
iz afSect boaks pad placaera!
the rider I svary wheel revolutien.

Baeh Tititfees 51



m-__'_——’_

Radial movernent of the rim ward or cutward
from the hub

RIM CENTERING OR DISH: Ths

the la of the &

ax whwel will

8l

4_Flgure 8

This rear wheel is off contered to tha right side
of the trame

TENSION:
Spokss. Spokes are -

ks tansion s bes

iometac) wsch a8 the Park Tool TM-1, wiich
fltns the spoke ueing s caliby

can be roughly
batimated by squeazing patrs wpokes and
fealing the deflection (4_Figure 0)

4_Figure 9

Spoke tension measuremeont with a tenzion mater

4-1 Truing Procedures

s useful to use a steady pointer as a
meferance when sighting rim movement and
devintions, such as found on a wheal truing
stand. Park Tool truing stands allow sasier and
fastat work whaen truing. The truing stand uses
a caliper indicator as o reference to gauge the
fim run out. If no truing stand is availabie, it

k& possible to use anything that will hold the
whaal a8 steady as a truing stand, even the
bicycls frame itsold. Usa the brake pads or a
p-tis 1o creats an indicator as a reference
gange. Securs and snig 4 Hp-tie at braking
surface haight on sach sids of the seat stay or
fork blade. Cut zip-tis to & length able to touch
tha rim (4-1_Figure 1).

Use zip-ties for reference indicator If truing
stand Is not available

Whan trulng, it s exitical to get the spoke
wrench fully engaged on the nipple belore
turning. A wrench that is partially sngaged
may damage the nipple and make truing
difficult. When truing & wheal, tb
and nipples may ond up being
down. This happens i the wie
are viewed balow the axle cenl
will appear to the mechanis as
laft when tightening the
this to confusa you. Keap i
nipple is rotating around tha fixed &
doubt, imagine a scrowdrives 8
and turmn it clockwisa or cour
required (4-1_Figure 2}

wraneh

ewed updide

4-1_Flgure 2

Visualize turning the wraench as it a werpwdriver
Is turning the nipple

There are somé madals of wheels whose the
nipple b located at the hub flange. Thess wheels
trun the sathe a8 conventional wheels, Tightening
a spoks will draw the rim toward the hub fiange
wiks whate it connects. The throading of the |
wpokas and nipples is still a right-hand thiread [
and nipples tighten clockwise as sean from the
ordemtation of the nipphe

52 Park Tami

The image below is & “mechanic’s eye” view

of the rim

1_Figure 3)




! | e —
" adfustments o spoke d.  Adjust incicator of truing stand (or sip-tis finding and turning nipphs from
|mwml£mnlmw“m ond] so that it lightly touchas the rim in one | opposite fange o F K?:;:mﬂ“‘wim
thisads of the spokes and where the aipple area. Wouk off of either left or right side. 4 J.  Afar making three corrections on ooe kide | Sores St e e o) N o
axits thea rim (4-1_Figure ). This will allow the o. Stop wheal whare rim and one indicatos of the rim, switch 1o other sid lndicator or | Wm“";‘w“"‘hﬂv"w.wm
effort of tuming the oipple 1o tansion the spoke, are closest of touch. This area is the | zip-tie. This will help maintain previous | ot Boprctatait Iub. o haub,
largeat lateral deviation of the rime-run out, { wheal centering | Sorth thicaot !.ub <A Thos Back and
4-1_Figure 4 | and should be cortected frst. H k. Continue making comections. To chack demmnw:nu ”:‘:’ I:‘“" ometar of
£ Rotate rim back and forth past indicator and it tolarance, use indicator so it just barely m“bw“m““”mm'“
finsd centor of rim deviation. It ks cassor to pee | Tubs the rim in one area. Spin wheal slowly | 12 Pigrarm 1}
thes run out & i moves towand an indicator, 4 from this point and inspect for the largest 4-12_Pigure 1
rulshing it mthar than as a deviation that it gap batweaen incticator and rim. This ases is
moves iy from an indScator (4-1.1_Figre 1) ] than the worst laft to right lateral deviation
1 If this gap appears less then the 1mm
4-11_Figure 1 | {(approocimately the thickness of a dime),

wheel is adequately trued laterally. In some
1 easos it will be necessary 1o continue truing
¢ for tighter tolerances
1. If only lateral true is being adjusted, clean
rien braking surface with a solvent such as
'3 rubbing alcohol of window cleaner. If used
eut =ip thes from frame. Hemount tire i
removed and re-install wheel into bike

Use a drop of lubrication on the spoke threads
and where the nipple exits the rim

Isolate the racial run cut and select 3 left-right
4-1.2 Radial Truing pair of spokes o cofmest problem
Th wheal rim may appeas 1o mo
toward the conter as it rotates
This can also be viewed as an uprand-down
movamant. This radial aspect of the w!
i ba affected by spoke tension. Sections
maving sway from the hub are called *
spots.” Sections of rim moving toward the bul
Isclate rim lateral deviation : are callad * low spots.” Sections of rim can be

! aved toward ths hub by tightening spokes fiom b

11 Lateral Truing

st wicke-to-siche truin

back and forth thr
gltoning

cod area. Repeat

ol enove the calipers (Hp
2o the rim to find next

g- U rim deviation moves toward the laft | both flanges at high spots. Loosing spokes ::“'M-‘-‘r e TR TR
side, find the right flange nipple at the ' both flanges will tend to move a section of im it
rim closest to center of deviation. If rim slightly sutward at low spots. In commecting sacial at m:..:\w;m MI;C-W"- b
deviation moves toward the right side, find { fun out, it & necossary to correct both high spots L e “:'f‘”’“:' . hz:”c aigm s
| tha laft flange nipple closest to center of t and low spots. It is typically best to work using B t :;':“lw bélors peocssding
deviation. Tightening this spoke will move { pairs of spokes, one from the laft side and one '_‘”;‘e et g
rim deviation in this section of rim. 1 trevm tha right side. By working with adjacent :‘h:';’_‘_m; evaral radial CORCHIONN 10
he procedurs for lateral wheel tn b Tighten appropriate spoke nipple 1 to b | loft-right spolces there is boss of n tendercy fos ] hian‘r;m‘,l the rim msay show only areas
a3 folio : lntis 4k | turn. A Y tum is m 80-degree turn of the this whesl 1o bescome laterally out of true. It i moving toweard the hub, of Jow SpOES {3
® ifa truing stand is avadable, tetsove wheel | nipple, whils n Vs tum bs o 180-degree turm. ‘ necensary, howaver, to always double check the i Ioe Tvocmsmay o loosen the lov L
troem bikn. Alernatively, zm—:ml “r;m e Spin the wheel and check deviation again. It ' lataral trus after making r_ndw rmmf:wn reas. Spin the tim and mmln‘rm
aod abtacty 8- tias ot sach ds of e s | 8 olten necessary to repeat the process at The procedure for radial whee! truing | o) to crest i light coBtimEUS RETAPS.
48 s et sty o Sk b el o], one area. Do not tightan more than Y turm . as follows: e scrapinyg are low gpocs and need
e WW"‘"““"M:L‘R‘B i | at a tima, It is battor to proceed in small { a.  Remova tire from whosl wereg e ta away fom the hiub fo ba cacrectad.
bi Piece whest in tuing stand. Move | Increments and to check progress betwoen b, Mount wheol in a truing stand of fourt | Lesata the centt of e womst ko w5t
indicators close 1o rim | oach tightening by spinning tha wheel. ! mmlr-mm-r:mwmw“ﬂ: | 4 Loossntwo spoles on eithes side =
€ Spin wrhwel and inapact tor lefurighe | L Locaws another side-to-sids deviation using ¢ frame. Attach tie close to cuter edge of cotos of the kow spot. Spokes shodd
devintions : indicator. Repaat process of finding centar & Bring indioator (zip-tia) close to outsida adiacett Jeft sicle and right side pairs.

| of davintion and correcting daviation by | adge of fim




Rapaat an othat low spots

; Wﬂvr.uﬂudum lateral true.
Check for acoeptable iadial tolezance.

o Adust indicator 90 it fust Ibarely rubs the
rizn tn ope area. Spin whee! uhowly from
this point and inspect for the largest gap
batween indicater and rim. This area
in the largest radial dewiation. Whe! is
adequataly truad for round when the
deviation froen the highest 10 lorwrost i less
then tman (e inch)

5 Check and correct lateral true a8 needed

1 o othr truing is to be done. clean rim

braking surisce with a solvent auch as

rabbing alcohol or window cleanst. Cut zip
ties fr0m trame, Reinstall tire and je-install
whisal to bike.

[

If th wheal rim has been damaged and
such as during riding or
pay not be possible

@ spoles in that ares
ha rim has been bent. This
i» not repairable. Replacemnent
soommended. Contact &

4-1.3 Wheel Centering (Dishing)
n oitld be oo od in the framae, either

£t and right
the distances are

ko tenmion. Again, apokes
3 the rim townrd the left
# right flange pull the rim
mung all kaft side spokes
im o tha laft. =
Tight side spakes evenly moves the T)g:::lu“
f\l‘.ﬂrnﬂ'ﬂ\ml\‘ leaser all loft wide spokes to mars
the rim right. Loosen all Fight sicde spokes to
v e rim Jnde

The most sccurate mothod to check rim
centaring over & bub is with a centering gauge
callad & tiahing ool, such as the Park Tool

WAG-4 Wheal Aligrument Gauge, or WAG-3
Pertable Wheel Dishing Gauge. The Park Toal
WAG-4 comes with two sliding blocks on the
feat. These blocks allow the tool to measure
off the wheal rim even when a tire is still
mounted.

The procedure for checking wheel
centering with a dishing tool Is as follows:
a. MNote which side of the wheel is being

checked. This exampla will assume the
right side is being checked first and will
act as a reforence for tho left side,

b. Lower the sliding gauge until the end
rests on the face of the right side locknut
{4-1.3_Figure 1). Do not rest gauge on
end of axie. The wheal will reference the
locknut face when mounting in the frame.

4-1.3_Figure 1

Dishing gauge set to reference right side of
wheal

¢ Turn wheal over to check opposite side.
Flace feet of dishing tool on rim. Note
indicator relative to locknut face. There are
thres possible results

Situation A: Both feet of dishing tool rest

on the rim and the indicator polnter lightly
contacts left locknut face, o is within 1mm of
the face. This rim is adecquately contared to the
lockmuits, Mo earrection of centaring is required
(41.3 Fignre 2).

e e i o ook

4-1.3_Figure 2

Three-point contact of tool feet and indicatos
showing a correctly dished wieel

Situation B: Both feot of the dishing ool rest on
the rim, and there is a significant gap between
the indicator and locknut fnce {4-1.3 Figure 3).
This situation shows rim is off centar toward
loft sida. If the gap is groater than 1mm. the
wheel should be re-centered. This exampls rim
should be moved to right. However, a rim is off-
centered in the bike cnly half the distance &
indicator to locknut. For example, if indicator is
3mm from locknut, wheel is off centered to mid
plane of the bike by 1.5mm.

an

4-1.3_Figure 3

In Situation B, it is better to view the emot
{if arsy) at the rim rathes than at the hub i
aftar checking the wheal you find Situation B
described above, i s bost to reset the indicatos
using the left side an s reforence, and re-check
the opposite skde. You will find there is naw L}
aap batween rim and dishing tool foot when the
indicator rests on the lockaut face. This smithod
males it mote chvious that the rim should ba
moved toward the leg of the tool. 1f you soa the
mtror ot gap at the hub, the rim is actually pued
lmldﬂuuw.ddowduvllﬂﬂlﬂﬂ the
lacknut face to indicatot.

Situation C: Thiee-point contact of both

et and Indicaton at lockriat is wmpossibie. 1
indicator fosts on locknut face, oaly oae foot
will comtact rim. with other oot highat than
£im (41,3 Figuze 4).  both feet atw on rim,
m“mhmwdmh_
This situation indicates the rim i off cester

toward night side. The rim sbioukd be moved to
thr It

4-1.%_Figure 4

Dishing gaupe indicating wheel i off center

d  Correct centering ermol by tightening
spoloes {rom the fangs on the satme side
s the gap betwsan tha rim and the foot of
the dishing gecge. Tighten each spoke on
anwe wide only Yaturn

o Doubls chack and correct lateral trae &8
nocassary. The dishing tool assumes the
riem s baterally tros.

L Use dishing tool and cleeck whee! agein
starting with step “a” above Keep in mind
that U\enrwrui'r:h:munhnmlﬂ'ﬁ
wm:mGQHmuw-.mmm
m\mamnm-ﬂmlw‘"
dhing tool gap is lees then Vmm, weisoel i

heep 18

When malking corrections o dish.
m;.dw-mmhmm-nchln““’m:.
Dy tightsriing cae side

oth widden, whide
incroase oversll tension of
umwhbﬂ-ﬂﬂ"m-'
temsion of toth sides.

ek Tadluns ST



.4 Spoke Tension

;,u.‘ e long thin bolts with nipples as
the futs, making the system simila to ouer
fasteniers. Liks any threaded tastenor, there i
an socaptable range of tightness, called tension.
Spoke tension is the asmount of force pulling

o the spalie.

As the wheels rotate while you Fide, the spokes
that aze on the bottom, next to the ground, will

become lowe: in tension, then

soguin tension as thay rotate past this low point.
Thie change of tension each revolation i called
o "stress cycie.” Wheels with a relatively low
ovarall spoke tonsion actually seo a greater
swing in tension as compared to wheels with
ganates overall tensicn. Stress cycles, this
tightening and then loosening of tension,
ntigue the metal and lad 1o spokte breakage.
Wheals with low overall spoke tension will
continue to loosen oven moge as the bike is
ridden. This tesults in shortened spoke life and
= whesl that requizes continuous re-truing.

While krw overall spoke tension can result
in problems, too much tension can also result

In issues. Spokes with too much tension can
e cimck the rim neat the nipple holes.

n ensscn can also lead o failure of
bub flange. Spoke nipphs wiench flats can
seame deformed and rounded by forcing the
nippile to tum when the spoke tansion s too
Bigh. Howaver, the spoloe itsell can typically
takn mote stiess then rim, nipple or hub fangs,

When adding or subtracting tension, work

slowly and in rel by el i

Spoke tension |s best measured with & spoke
tensicn metor (also called a tensiometer), such
a8 the Park Tool TM-1 Tension Meter. It is
possible to some degree to “feel” the tenston
by squeezing crossing ot pasalbel spokes. Tha
squeazing technique can be quite deceiving
and inconsistent, because the stiffness of the
rim and thickness of spokes vary widely. A
tansion meter allows the user to detormine
both ralative spoke tension betweon spokes
and the tension force of each spoke measured
i kilograms force, abbrovinted here as "kgl."
The TH-1 is calibrated to read tension for
sixteen different types of spokes, including
biaded. titanium and aluminum (4-1.4 Figure 1).

4-1.4_Figure 1

Park Toal TM-1Tension Meter flexing spoke to
determine tension

Rim manufacturers have set tenslon

exampie, to sdd tension to a wheel,
begin with a spoke naxt to the tire valve hols
o add only Y tum 1o sach spoke. Afver
sdding this tension, double check the lateral
trisness. It i common to make cotrections
té the othar aspects of truing after adding
overall tensson. If more tension is destred,
add another Y turn 1o sach spaks and again
cheick the other avpacts of trosng Repoat the
process until the desited tansion is achioved

1 is poenmon for the spokes to become
twisted along their long acs as the nipples are
turned. The is called *spoka wind-up.* The
salnnt mathod to relieve this torsonal stress
an the spoke s to semply rids the biks Yona
ey beat an initial popping or pining sourd
wikile the spoles untwist. In some case, it may
b necessary 1 tw-true the whesl Inteealiy.

lations from as low as 60 kgt 1o
as high as 200 kgf. However, 100 kgf s a
comman tenston recommendation. It is the
rim. not the spoke type or diametar, that
detarmines the limits of tension. Generally,
the heavier and stronger the rim, the mom
temsion it can handle. A light rim may weigh
from 280 grams to 350 grams. A relatively
heavy rim may waigh 450 grams or more,
Additionally, rim ayslets may help distribute
the load: on the rim wall, A lack of eyelets on
& Hght rim implies that less spoke tension
should b used. Because there in o wide
ranges of tansion possibilities, it is always
best to consult the rim manutacturer for
the most up-to-date spacifications.

M. typically give for
the wheel with no tire pressure. Tire pressure
wrill s the sffect of lowering the tension

sbightly. Generally, do not try 1o account for this
drop by adding mere tension than meommendsd
by the manufactures. Manufsctursrs list
tension for the tight side of the whesl. For rear
wheels, this will be the spiocket side, of right.
wide. For front wheels with a disc, the tighter
sida is the disc sida. If the flanges are equally
spaced from the hub center, then sither side
ocan be moasused. This is the case for most
front wisesls mads without & 1otar mount.
The procedune for measuring tension with

Park Tool TM-1 Tension Mater is as foliows:

a. Moasure the dismeter of the spoke using
the included spoke diameter gruge. The
smallest siot the spoke fits into detenmines
the diametsr. A measuting calipe: can alsc
be used to measure the spolce diameter
The diameter at the middie section of spoke
‘will determine the appropriate spoke-type
column on the Comversion Table.

b, Squeeze the TM-1 at the handle grips
Place the spoke between the two fixed
posts and the moveable post. With butted
spokes, position the posts so thay rest on
the narrowest portion of spoke. With sero/
bladod spokes, position the posts so they
rost sgainst the wide, flat side of the spoke.

e Gently releass the handle. Reloasing the
tension rapidly will cause eratic reading
results,

d.  With the TM-1 engaged on the spoke, the
painter will be pointing to a numbet on
the tool's gradunted scale. This numbaet
is a deflection reading that s used in
conjunction with the TM-1's conversion
table to determine the actual tension of
the spake.

o, For the most aocurnte measurement,
moasure all spokes on one side and take
tha average reading. Howevet, measrs]
approximately Ya of the wheel will give
you a good idea of the overall teneion. It
you have & 32 spoke wheel, measure sight

nd take the averags.

1 ;p:::m convarsion tabis, find the column
corresponding to the matarial and diametes
of tha spoke baing maamured Fnll-cmj the
coturmn down 1o the row corresponding
to the spoke's deflaction reading (a3
determined i step "d") The numbms at
this Intersbetion ia the actual vension of the
apoke n kilograms force (gl

S8 Park Toor .

The spoke tenmian will vary sisghtly trom
spoke 10 ok with even s well tued whesl
Howevet, a whael that has the sume relative
vension: fot all the spokes on & fiangs will
tond 10 stay trus longes. The use of & spoke
tension meter will balp gat the spokes closer
0 the same relative tatmon. Genetally,
attempt 1o got the spoles within 20 pescent
ol one anather. On wheals with dish (rear
whee! o1 front disc wheels), the left snd
Tight side tensions will mot be equal Thas
s normal and wil not be & problem for the
wheel. Using a tansiometar will also belp
ot the overall tenwion acceptably high

Broken or
Spokes

4-2
Replacin
Dama

A ol
out
true encugh to keep riding ui
be mplaced. However, ko &
{28 spokes a: bess) may develop substaritial
lazeral run-cut tot & single breken spoks
1t may not be poasibis 1o cormect the s oat
wnough to safely Arish a rde

To repair a whoel with o brolen spole.
bagin by mimoving the tite O rwar whesls,
also temeve the noar spaockets. (Outine e
32 Cassetts Cog Remeval Installation or 33
Freowhee! Removal and Instaliation) Resmovs
the old spoke froem the wheel and hab. The
niew spoke should be the correct length. B
possible, measure the old spolke, 0 Temave &
second spoke for mensammant Foed the new
wpoke through the hub tn the same crientation
a8 the original spoke. with spoke hoad facing
qm:dummudmuumm- it mary be
ecessary to fex and bend the spoke, bt
avosd kimking H (4:2_Pignire 1). Inspect arothat
ko of o same flange and SAME CreATon.
asd follow the same pattern

m spoke will cause the wheel to come
true It may be possible to correct latarsl
] the Epoke oan




Bend spoke to lace into whael

Replace the cipple as well as the spoke. If
possible, use a spoke Sension meter 10 measuTe
spales an the same side as the broken spoke,
and average ihe readings. Tighton the new
spaka untd it reackes the avetage. True the
wheel with the procedures described above.

4-3 Wheel Wear, Damage & Repair

ay become damaged from impacts, such

For example, il a wheal
1o the right, check laft
gt side spoite tension in that area. If this
wheel d s 1o the right, but the right side

108 appear rolativaly loose and
laft sido in that ares appenr
metal is bent. Normally, to comect
to the right, it would be necessaTy to
laft side spokes. but we have seen that
the left sids is aleady tight. The second option
of lnosening right side spokes is not elfective
becausee the right side spokes ot that section are
already locss. This indicates the rim has bean
Mnmﬂbwmdlhnmmwhmorpo&emm
oun repadr i (4-3_Pigure 1)

4-3_Figure 1

Wheel rim deformed beyond repair

Adjusting speke tension on a wheel with
& badly bent rim s unlikely to help, sxcept
possibly to get the rides home [rom a ride.
Attempting to re-bend the rim back in the
problem area s a desperate ropais measure,
and is unkikely to help return the whesl to a
ussabls condition. Wheel rims can be replaced
and a now rim laced around the old hub, Seo
a professional mechansc for this service, or
purchase a now wheol.

For bicycles with rim caliper brakes. the rim
acts as the braking surface. The brake pads
will in affect grind the rim walls thinning the
matal. The pressurized tire is held in place
by the rim sidewall. which is now weakenad
Thin sidewalls may break or fail during a ride,
causing a tire biowout. Inspect visually and feel
the rim-braking surface for a dished, concave
suriace. If the rim appears wom, remove the
tise and place a straight edge along the im
surface. Inspect for a gap between the straight
aclge and the rim. If the gap is largor then 0.2
mamn (spproximataly the thickness of a business
card), the rim should ba replaced (4-3 Figure 2.

4-3_Figure 2

Fiim showing unacceptable wear on
braking surface
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Chapter 5

Pedals, Cranks &
Bottom Brackets



b paarts of tha pcyche that transform

your muscular energy into the

machanical enurgy pushing you forward
are called the “drive tram.” Along with the
chain and rear sprockets, the diive includes the
shioas, pedaly, crankset, and botiom bracket.

5-1 Pedals and Riding Shoes

Pedals are attached to the end of sach crank.
Oecasionally chieck secuzity of all threaded
fastonioss on the pedal body. It is necessary to
fommove the pedals for replacamnent of to service
tha pedal bearings

Some types of pedals may be used with any
shioe, while athet madels tequine specsal cloatod
ahoes. Clsated pecials will have hasdware that
4eat o6 the shoe to engage with pedal
Jas tuin on bearings inside the

he pedal thread of the steel
h x 20-tpi. Pecal threads
soaring hard steal and oo
damage. However, minor
o may ke repatted with a

Uhaesd-locker o4 greass on the cleat scraws.

The cloats will wa
1oquire teplacemant

Aerem ard will eventunlly

5-1_Figure 1

Check cleat security to shoe

5-1.1 Pedal Removal

Podals need to be removed to service the
beartngs of to pack a bike for shipment. Most
pedals have wrench flats on the pedal axles
adjacent to the crank. It ks important to use
a podal wrench, not a cone wrench, for the
narrow wrench flats of the pedal This is
because the tightaning torque of a pedal is
much greater than a cone wrench is designed
to deliver. Some pedals use a hex socket at the
ond of the spindle bahind the cranks mthor
than pedal wrench flats,
Thae right side (drive side) pedal has a
right-hand thread. It will remove countar-
clockowise, and install clockwise. The left side
(non-drive side) pedal has a left-hand thread
It will remowves clockwise, and install counter-
clockwise. Padals are commonly marked with
an “R” on the rght side pedal, and an “L~ on
the left side pedal
The procedure for pedal removal Is as follows:
8. Mount bike in repair stand and shift chain
to largest chainring. This helps protect
against cuts from chainring teeth

b Rotate bike until right pedal is casily
accessed. Reach over or through frame
9 necessary

e Flace pedal wrench securely onto wrench
flats. Remember to navet use & cone wranch
1 pemove of install a pedal

d. Position wrench until crank and wiench
form an angle of B0 degrons of less. Comect
mechanical advantage is critical on pedals,
which are often overly tight. f possibile,
grab opposits crank for second bever. Soa
Outline ltem 1-1 Theeaded Fastener Tension
and Torgue.

8. Loosening both the right and luft side pedal
can be seen as pedaling forward while the
wrench engages the pedal flats. Tum pedal
wranch countet-clockwise 1o remove righ
pedal of turn crank so it is pedaling forward
{5-1.1_Figure 1). Remowe podal completely
from crank arm. Use care not to abrade skin
on crank o chainnng

5-1.1_Figure 1

Pedal in a forward direction to remave pedals
from cranks.

1. Rotate bis as necessary unil left pedal is
onsily accessed

. Place padal wrench onto Teft podal, and grab
right crank for second lewer, Pasizion wrench
and erank for good mechanical advantage.

h.  Tumn pedal wranch elockwiss to remove loft
padal o tom crank 80 this padal ks pedaling
forward. Romove loft padal comphitely
from crank

5-1.2 Pedal Installation i
Poclal threads are made of hatde toel

‘can damage the ahiminim thioad of u:-:uu
H the thieads are misaligned Start threading
with enly your fingars o nvold forcing the
podial inta the crank threads. Using pectal

winnch to stan the thuesd will not allow the

frol neceasany to detect cross thrsading of the

pedal. Pedsis are sacured io s relatively Tagh

Loigue range, spproksmataly 300 inch pounds

A common pedal wseh may s hald § biches

o the pedal. 50 1t would requite an afior of

approximately 35 pounds

The procedure for installing pedals is

as foliows:

o ldentily nght and left pedals. Lock for "L"
o7 "R marking on pedal axie o wiench
flats. I no "L" or "R marking ls seen, use
pedal thisad direction to identify pedals
Laft threaded pedals (thieads sloping
upward o the 1) g0 o boft cramic. Raghs
thueaded pedals (thisads soging upward
to the right) go to right coank. Heles to

Toad

onet Tension
mine thread doection

e Start threading sight side pedal into right
ar Bingens to avold

roptiate sized tap, ok
s inch x 20 tpi and chase the threads of
the crank.

I a pecial has come loose and fallen out. the
outet thread of the crank Paole may be mangled
and damaged Uu;p-dﬂun!anluﬂw-d
at-pmuwrumnmnlun:a-pun

wmoved of 1IN AWAY.
llrg-;-o:-.mmmmm-w!

 Barh TRl 5



beyoed a tap ropeds, they may be repaitable using

» thiead nsert sywtem. A ovarEed
to cut new Lasgres tht

tap s used
e, A thrsaded ool or insert

i thveacdec into the arm Tha toow throads are the
omrect krsidls dismetet for the pecal This ropals s

oat but 0 profsskannal meCATICE

5-2 Cranks

The ceanics, Also called] crank ar

., are levers that

somnact the pocials to the bottoem bracket spindle

Thse cranies are scmtEme recnoved i ordas 1o
replace chamengs, o to batier cloan the tings
and arms. The most ©
‘thres piece " crank (5-2

rarm 1) Two cranks

Thres-griece crankset, consisting of two arm:
and one spindis

5-2_Figure 2
e

External bearing system crank with spindle
permanently sttached (o one srm

non design s called the

spirdle. These are

1

Another type of crank s
piece” or Ashtabula crank (5-2_Figure a

One phece of stesl] is bent in an "S” shape,

and the crank acts as both anns and spindie
for the beasings. This system roquires a largaz
unthreaded bottom bracket. The pedal threads
are ¥a inch by 20 tpi. The one-plece systam
was popular in the USA priof to 1980,

Sarvice of the cne-plece crank is not covered

in this book.

5-2_Figure ¥

The one-plece crankset

5-2.1 Crank Removal-Square Hole

The square-spindls arms have a square hole
0 accept & square ended spindle. The square
presses tightly into the amm with
sure from a crank bolt. Most square

les can be seen where the arm moots

o spindle. Howover, it may be nocessary to
ova the crank bolt and inspoct inside for a
2.1_Figrare 1),

0015 &
SUPPLIES

A square crank hole with square spindie inside

Some cranks may use a “one-key”
system, whete the crank puller is effect;
built into the crank (6-2.1_Figure 2)
caAp acts s a rotal
the crank. This crank a
the dust cap and surro

Check security of one-key release system crank

crank arm cap tight. I
pin holes, secure with a
Park Tool SPA-2 (5-2.1

5-2.1_Figure 2

comnk. I

v Some caps [y

powsible. If
n internal drive, thresd it
back on only 34 turns
. Thread mt of pulbe: in

oas thread Tigh
e ng wranch (5:2.1_Figute 4

ik
it st Eay reaull in o
and | ailite 10 g "
One-key release system with crank arm cap thrnad faitiirs during tmmoval
crank bolt

et Tt e



Tighten puller nut securely into arm bafore
extracting crank

Thread

s slope of the spindle. Tha balt or ou ba

tight snsugh to kaep the arm from loosening
but net w0 tigh that the

bwcomes split and

poquire lubrication of this press fit. Aluminum
by it nature is covered with a thin layer of
oidation, which act salf-lubrication, Whan
possible, use a torque wrench to secure the
bolt. The crank bolt may need 300 ro 450 inch
pounds, deponding wpon brand. Adequate
torgue is typically anough to keep amas from
creaking. If a crank creaks even at full torque,
remove and grease the pressed surfaces.

The procedure for square spindle crank
installation is as follows:

& Grease under head and threads of bolta/nuts.

b. Install rghs crank onto right side of spindle.

¢ Install bolt/nut and tighten. Refer to
Appondix C for recommended torque.

d. Grease threads of dust cap (if any) and

install 5o

Install loft crank onto left side of spindle

with am pointing opposite direction of

ide arm.

L Install bolt/mut and tighten (5-2.2_Figure 1).

5-2.2_Figure 1

Torgue wrench use will
pre-icad on bolt

¢ Gremse thraads of dust cap (if any) and
instal

B .o i i S —

5-2.3 Crank Removal-Splined Hole

T00LS &
SUPPLIES

The splined type cranks have round boles fitted
with splines (6-2.3_Figure 1). The spi
of the spindle matches the patte
The cranks are held tight to the spindis by th
tension from the crank boit. Splined spindles
can usually ba seen where the cats
the spindie. However, it may be necessary to
remove the crank bolt and inspect inside for a
round, splined shaped hole.

5-2.3_Figure 1

Spling type arm of the SIS Drive® system

e standa

There is mors than one
Shimamo® uses two diffsrent styles of Octallnk
=. Both bave an

lod Oxctalink®

bottom bracket spindle fAttl
dine fitting. The origin
VI, and was used on models BB
5500, M50 nnd M52 The Octalink® V2 fits
the BE-ES70/71, BB-ESS0/51 (5-2.3_Figu? i
The V2 system uses a thicket and longet spline
the V1 spline is
mately

{npproximately Smm). W
rolativaly narroweer and shortet (4P
Grmm). Tha V1 and V2 Octalink® stand arda do
ot Entarchangs fog spindles of cranks

523 _Figure 2

Shimane’ Octalink Vi spindie bt seen on the
luft. The Octalink V2 spindie is on the right. Do
not s standards.

Theare is o

@ A

One-y releate system crank aem cap and

erank bolt

g T s




Check security of one-kery reloase system crank
arm cap

Cicta

5-23 Figure 5

Spline type arm without one-key release system
sy use the CWP-6 Crank Puller

The procedure for splined
i crank removal
a1 follows: i

& Bhikt chain to lasgest cha iriting

b. Remove crank beit and any washars inside
the crank

¢ Unthread nut from handle stud of CWP-6 or
CCP-4 until it contacts the flat, rotating tip.

d.  Turn nut and handle together into crank
and tighten with wrench until snug. If nut
s not completaly threaded into crank, the
threads of the arm or nut may be damaged
dusing removal

& Tum stud clockwise into nut. n

b is fult. hroad:

stud into nut until erank is removed.

L. Remove tool from crank and repeat process
on othar side.

5-2.4 Crank Installation—Splined Hole

TOOLS &
SUPPLIES

Cne-key reloase systems require extra care
whan installing the arm to the spindle. The
one-key release systems make it difficult to
S04 how the arm is fitting to the splines on
the spindle. Crank splines and spindle splines
must align and match as the crank is pressed
into place. A forced mismatch can damage
tha crank. Splined cranks without the one key
system allow easy viewing of the spline fit
One key and non-one key systems are installod
the same way. If there is concern about mating
the spindie to the arm, remove the one-key
systam. nstall the arm, and re-install the one-
feay systom

The procedure for splined crank instaliation
is as follows:

& CGrease threads inside bottom bracket
spindls and groase outer splines of bottom
bracket spindle

b. HRotate splined spindle until one narrow
wpline aligns to the 12:00 position or top
dead centar.

& Position right erank on spindls until arm
points straight down to the §:00 position
(6-2.8_Pigure 1. Carefully thrend bolt into
spinicle. View opposite side of spindie and
chack that & nartow spline s aligred to top
dmacd conter. Thraading should continue

without. resistance until ctank visually covers
spaniclle splites as seen from the bottom
bancket side

d. Tighten balt tully. See Appandix C for targue.

o Align laft amm wo it points disectly opposite
the right arm. Thread bolt into splidle and
tightan bodt fully.

5-2.4_Figure 1

-~

With right crank at 6 o'clock position, spline i
at top dead center

5-3
Bottom Bracket Bearings
& Spindle

Baarings on & bicycls allow parts to rotits of move
rolative to one another. The cranks ars attached
o o spindla o axe, which is supported by the
bottom beackst bearings. Thess bearings see
quite a bit of load and weas from tiding. Bottom
brnchet boarings are housed tn the bottom bracket
sheoll, and aze usually the lowest paint of the
bicycle. Amy wator that gets nside the frame
tomds to drain to the bottomm bracket shell

The boaring systems on bikes typically use
ball benrings. Round ball beasings aze tapped
batwean two bearing susfaces. The bearing
surisces and balls are greassd to minizize
yroar. These systams are shicided from dirt
by covers and seals, Excessive exposure
£ th alaments will incroass wear on the
boaring surtaces and shotten beating life.

Bearing surfaces aze made from hasdened

stesl. The surfaces are cut typically b\'mn::lw

Even tha highest quality M_mjrf_:__——;t——————-—_"____—__

0  Baed T s

have sbght microscopic grindang marks Battar
quality bearing surtaces azm ground smacther
and will bave less frction and resistance to
turning, Bali bearings roll on curved beating
susiaces Beoarings will have some Iriction as
ey totats. This is normal and doos oot affec
the ride. Genemlly, the lghter load & beasing
is expacted to sxperience, the “smoother” the
feol. Bearings exposiancing more stress and
load will seass to have more diag. For axsmple
o beating for a tear derailleur pulley, which

s desigued for lower loads will seasm 16 have
loss spinning resistance compared to o bottom
biracket bearing, whic

5-3_Figure 1
Typicai cantridge
bearing shown with
puter race cut away.
Ball bearings ride
on inner and outer
curved races

compatibie with the
crank. The square
spindios and aquite
crmnks are gonerslly
not intarchangeable batweat Irands Consult
the masmstacturer, Additionally. thae are
differen spindie leagths availabie. Spincie
Jangth is measured and to and. The longsr
the right side of the bottom beacket spinde,
the further tha chainsings will sit fratn the
frame. Thestw are Bmits 1o whece the cranks




Check security of one-key reloase system crank
arm cap

» spindles. This means
have nothing

work on the spline

Spline type arm without ofd-kiry relesse system
may use the CWP-6 Crank Pullar

The pracedure for splined crank removal (]
. follows:
& Ghift chain to largest chatnring

b Renove coanie bol and any washors insids
the crank

e Unthread nut from handle stud of CWP-6 o

CCP-4 wntil it contacts the flat, rotating tip.
d. Tum out and handle together kito crank

and tghton with wrench until snug. If nut

is not completely threaded into crank, the

threads of the arm of nut may bo damaged

during removal

o. Turn stud clockwise into nut. When
resistance ks felt, continue thisading
stud into nut until crank is removed.

f. Remove tool trom crank and ropeat process

on othey side.

5-2.4 Crank Installation—5plined Hole

T00LS &
SUPPLIES

One-key release systoms require extra care
wien instaling the arm to the spindle. The
cne-key release systems malo it difficult to
#o0 how the arm is fitting to the splines on
the spindle. Crank splines and spindle splines
must align and match as the crank is pressed
Ento place. A forced mismatch can damage
the crank. Splined cranks without the cne key
system allow sasy viewing of the spline fit.
One key and non-one key systems are installed
tha same way. If there is concern about mating
the spindls to the arm, remove the one-key
tem, install the arm, and re-install the ono-
kay systam.

The procedurs for splined crank installation
is as follows:

n.  Groase threacs inside bottom bracket
spindle and grease cuter splines of bottorn
bracket spindla

b. Rotate splined spindle until one narrow
spline aligns to the 12:00 position or top
dead center.

€ Position right crank on spindle until arm
points straight down to the 6:00 position
(B-2.4_Figure 1) Carefully thread balt into
spindle. View opposite side of spindle and
check that a narrow spline is aligned to top
deac center. Threading ahould continoe

without resistance until crank visually covers
spindie splines as sean from the bottom
bracket side

d. Tighten bolt fully. See Appendix C for tesgue
0. Align left arm so it polnts directly opposite

the right asmm. Thread bolt into spindie and
thghten bolt fully.

5-2.4_Figure 1

With right crank at 6 o'clock position, splina is
at top dead center

5-3
Bottom Bracket Bearings
& Spindle

Boarings on a bicycle allow parts to rotate e
talative to one another. The cranks ane attachad
to m spindle or axe, which is supparted by the
bottom brmcket bearings. These boarings sea
quite a bit of Joad and weas from riding. Bottom
brncket bearings are housed tn the bottom beaciot
shisll, and are usually the bowest point of the
hicycie. Any wator Lthat gets inside the
temds to drain to the bottom bracket shel
The bearing systems on hikes typically use
ball boarings. Round bafl bearings aré trapped
between two bearing surfaces, The baaring
wurfnces and balls are greased to minimize
wear. These systems are shielded from dint
by covers and seals. Excossive axposure
10 the slements will increass weat on the
bearing wutfaces and shorten beuring life
Bearing surfaces are mada from hardoned
ol The surlaces are cut typioally by grinding
Even the highest quality ing susfaces will

T

bave bt micrascopss grinding marks. Better
Guality beating suriaces ave ground smoother
and uﬂ}hnnlnh-mmdlmmu
vutring. Ball beasings roll on curved hearing
wurtnces. Bearings will have some fiction as
thay totate. This is normal aod doss not alfect
the ride. Genarally, the lighter iced & beasing
is expecied Lo expetience, the ~ smoother” the
foal Boarings expetiencing more stross and
boad will seetn to kave mote drag. For exumple,
o besaring for a rear derallieur pulley, which

i dewignod for lower loads will seem to bave
loss spinning resistance compazed W0 & bottom
beazing, which expenences mare load

| bearing systems ate the
\ige bearing systems, and the sdjustabie
Fysioms Neithat system is inherently
=0 on & bicycks. The adyustable

ms can be overhacled, ro-greased.
nd. The cartridge type
piacement of the cartridge

v races and L e
replac

5-3_Figure 1
Typical cartridge
bearing shown with
Outer race Cut away.
Bail bearings ride
on inmer and cuter

spindie must be
compatibie with the
crank. The squars
ependies and squate
L ——————— craniks arw gunerally
ot intarchangeabls between brands. Conmult
;Jw manufscturer. Additionally, thte &7
different spindie Jengths avadabie Spanclle
length is moasured and to eod The jonget
the right sicko of the bottom bracket npt::h
the furthat the chainrings weill mit m“h
framme. There 419 Emits to whern the o




can be pisced, as described in Cutline lem &5,

.

Round spindle standards inckide the Shimand'
lemm‘hrx\-'zmmms Drive®
and the axtetmal bearing sywieme. The vamous
eatermal bearing cranicet SYRtens Vary on
f biliry betwieon £ Fou
furthar dscosson of Shimano® Octakink and
7515 Drive® crank Bt ses Outkine e 5-2.3 Crank
mmoval Splined Hole
eading for bottom brackets
ternational Thread
called the BSC (British
nglish™ threading, which
nchos x 24 tpl. The left

il direction
s clockwise and tightens

xchwise. The thiead
F bracket i
vod frame. The IS0
o larger
d engagement
n designatad with =36

are currently

Table 5-3 Bottom Bracket Shell Widths

Shell Width- Face To

ARRETRRE

1f a bottom bracket bearing seems o install
with excessive force, the shell threads may
require tapping (5-3_Figure 2). A professional
mechanic will be able to diagnose and repai:
this problem

5-3_Figure 2

L

Tapping the internal threads of a bottom
bracket

Anocther machining issue is called “facing™
{5-3_Figure 3). The left and right shell faces
shiould be machined, or faced, 8o thay are
parallel to cne another. The sheil can become
defarmed during welding, or even from simply
from being mads less then prociss. If the shell
faces are deformed, left and right side bearings
may not be propasty aligned to ons another:

5-3_Figure 3

Facing the shell surface

As a rule, if the bearings use the shell face
as a reference for the bearing race alignment
facing is important. If the bearings do not
the shall {nce for bearing race alignment. f
{s not nooded. There are cartridge typs bottom
bracket bearings where the bottom bracket
housing contains a non-temovable and nomn:
adjustable spindle. The bearing adjustment is
mads at the factory and does not rely on the
shell faces for bearing surlace raferending
Unless the shell faces are axtremely daformed,
facing will not be requined,

5-4
Bottom Bracket Tool Selection

Bottom brackets are designed with tool Bttings
to allow installation and removal Do not
atternpt to “fake” the tool by unusual SETVICD
technkquos, such as with a punch and hammet
Table 5-4 below outlines the common bottomm
bracket fittings and the Park Tool ehoics The
list of brands and models is not exhaustive,

a8 new moclels are brought to market often
Inspect the lockring or cups of tha bottom
benckot and check the table on page 70

B el L

5-85 Cartridge Bottom Brackets

Cartridge bottom beackets e common
industrial boaring desgns. simias 1o beaioge
found in pumps, electrical motons, otc. These

bearings are inteaded 10 be dugosabie
Genemalt

they wear out. then they are replaced
Foe most brands of bottom brackets, the éntit

e (5-5_Figns
orind mnd this can be helt through the frame as &
wibeation. If in doubt, compars the fealing of an
ik bottom brnclt 10 that of one of & sew bike

e repinoed. e, sp

5-5_Figure 1




BRAND / MODEL
EXAMPLES

Mamy Shimano®
| cartridge types, alio
Race Face’, FSA®

Bontrager, Travaty®

External bearing systems
for

Shimana® Hollowtich 1L,
Race Face®, FSA®, Truvativ®

Campagnolo® Record,
Choru, Centaar

Lockring of various
Brands of adjurtable
bottom brackets

Wariows sdjustable bottom
Drncket left yide cups

0¥ I T

FITTING

Park Tool BAT-2
20 splines

T

Park Tool BAT-8
B notches

Park Tocl BET-9
16 splines

Park Tool BBT-5
12 splines

Park Tool HCW-5
3 or 6 notches
(lockring on cup)

Park Tool HCW-4
2 flats at 36mm

Park Tool 5PA-1
2,4, 8 or 8 holes
of 3mm diameter

The procedure for cartridge bottom bracket
removal is as follows:
a. Remove both cranks. See Ou
52 Cranks.
b. Insert bottom bracket cartrid
into or onto f

5-5.1 Cartridge Bottom Bracket Removal

It is common for cartridge bo
be marked “Left™ and "R
1ofer 1o sid
(5-56.1_Figr
“right” side, and the o
he com

side. F
“right™ side will have )
the “left™ side

5-5.1_Figure 1

Bottom bracket marking indicating side of bike

in critical for the bottom
e ATS TWO IFUSS n
ricatic

Throad preparation
bracket (5-5.1_Figure 21 Th

oll. It spindle apsmars off

ceptet in the vy b crows-threaded

(6-5.1_Figrure 3)

s P e oot |
By Tl



1t spindie appears off center in the shell, battom
bracket may be cross-threaded

The procedure for cartridge bottom bracket
natallation ls as follows:

@ bottom bracket

[
d locket.
b 1 body of cartridge for “L” and “R”
it mide of

0 the right (drive
ne, tight side (*R")
thread. Throad the drive
ar-clockwise, If
wrended side
the metal

correctly aligned, thread
bottom bracket shell using

Use 3 torgue wrench to securs and lock bottom
beaciat in place

Adjustable bottom brackets include some
square spindle bottom brackets, and the
Shimanc® Dura-Ace 7700 bottom bracket.
These bottom brackets may be dismantled
and cleaned (5-6_Figure 1). Adjustable type
bearing systams are sometimes refered to
as “cup and cone” systems. A convex and

a concirve bearing race oppose one ancthar,
trapping the ball bearings trapped between
them. If the sdjustment is too tight there will
be to0 much pressure on the bearing surfaces
and the system will "bind” and quickly wear
out. If the adjustment. is too loose thare will be
movemant or “play” between the parts. This
causes a knocking in the bearing surfaces and
the surfaces will wear out prematurely.

5-6_Figure 1

“Cup and cone™ design of adjustable bottom
bracket. (A} Spindle, (B) Bearings, (C) Left side
cup and leckring, (D) Right side cup

For adjustalile boaring systems, the boaring
surfaces move on threaded parts. It s normal
for threaded parts to have play botweon the
nternal and extermal threads. For example,

a bearing cup will wiggle in the shell thread
until tha lockring ks tightened down against

the frame. Play in the thiead is removed whan &
hocking mut o1 1ing Is tightened. When checiking
Ibearing adjustments, the lockring must be ught
Play felt aftor the ring s tight will come from the
boasing edjustment, 1ot from thised movement
Tha geal for adjustable type beaings is 1o
have the bearings rotate as freely as possible,
but net have any knocking or play. When
beginning a beating adjustment, star wish
it loowe and then piocesd 1o tighten the
ndjustment in small increments until the play
disappears. This insutes the adjustment is as
loose as possible but is without play. In most
cages, try to make small changes, i increments
of ¥z of & complete rotation.

Bracket
When dismantling components, it is & good idea
n notes of the parts crientation.
one side of the
spindle may be longer than the other
Note which side was konger o shol
te-assomble in the same orentation

If thie bottom bracket is being overhauled
is optional to remove the fxed wide {right
cup. Removal makes inspection and clea
easiar. Tha cup may remain in the fmme Tt will
simply slow the service.

The procedure for adjustable bottom bracket

disassembly is as follows:

8. Remove cranks. See Outl

b Using a lockring spanner.
remove left side bockring

¢ Use a pin spanner of appropriate tool
and remove adjustable cup (bafx side)
{5-6.1_Figure 1)

igure 1

d. Romove bearings and spindie. Note and
tecord i right side of beft side of spndle
woainn Jonger

o Remove dust slesve inside botiom bracket
shall, i present

1. Remove bearings from right sids cup
linssde shell)

9 Fed cups iright side) ane commonly beit
band threaded. Use a fixed cup spanner
and roamdove clockwise, if desized

b, Clean all pasts in schnt and dry

drying afl pasts. inspect

d e, View cups and spindis

There will katy
4 spindle

5-8.1_Figura 2

!
|

Trace bearing surt

ace to fesl tor roughnesi

lr:mlnumnnmmu-ﬂmr-nﬂmu
and a1y smooth. they can be te-used. If the
eatings appear discolored. ey ehoukd be
sapleced. The ball bearings are genarally

WW
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i‘:jiﬂbh Bottom Bracket Installation

Thrsad propazation is critscal in botiem

brackets. Uise aither grease of anti-seize for

cups. Fixed cups (right-side) may also use

mild thread-jockers 1atles than lubrication

The commeon bearing size for square spindle

acjustable bottom brackets is Y inch.

The precedure for adjustable bottom
bracket installation is as follows:

& Propae thieads using groase of anti-seizo
compound. Right side {drive side) cup may
use & thread locker as an option.

ramaoved, install fooed cup (right sicle)

on if fixed cup was not removed,

avily gresss bearing cages. Press grasse
o cage and between bearings.
disassernbly and place
fixed cup sid (right

0. Place opan side of cage
-shape of spindle. Install
spindls through shell and into fixed cup.
ny.

g cage and install

0
lace open sice of
cne-shaps of spindle.

Fe

hten lockring onto

563
Adjustable Bottom Bracket Adjustment
Rrtating bearings should be adjusted as loose
& posstbla, but withous play or knocking. To
You are making adjustmants in small
3. Use & plack of tape as & relerence.
Use nbout two inches of masking tape and make
Penl marks on one edge srery Le® (Imin). Stick
Ehe tape on the left side of the battom brackat
=hall 5o the masks {ace cutward. Thess will be
fedetence marks when adjusting the boarings
o represent the small increments used whan
buzning the sdjustable cup (6-6.3_Figure 1),

Usa a sticker for reference marks when
adjusting bearings

I bottom bracket bearing surfaces aze worn
out, it will not be possible to have a smooth
sdjustmant when play disappears. Worn
bottom bracket pasts will noed to be replaced.

Thee ad| cure belaw
the fixed cup (right side) is fully secure. 1f the
botuom hiacket was not disassemnbled. it is
still important to test that it is secure. Remove
cranks and loosen left side cup by tuming
countar-clockwise 1 turn. Hold spanner firmly
to right side cup and check its security by
tightening counter-clockwise, If cup sooms
right. it is tight.

The procedure for adjusting bottom
bracket bearings Is as follows:

& Re-install ight crank only and tighten
fully. Arm will be used as a lover to check
for play in adjustment

b. Gently tighten adjustable cup (left side )
clockwise, just to the point you can feel it
bump into the ball bearings,

& Use marker and make a line on the cup
face. Have a lock at tha reference tape and
note which mark aligns with cup reference
mark. It is also possible to use a mark
already on the cup, such as the first letter
of the manufactures if the cup is stamped.

d.  Hold the adjustabla cop firmly with
the corfect spanner. Using the lockring
spannar, tighten the lockring fully. Locking
typically requires 300-360 pounds/inch,

#  Check for knocking in the spindle. Grab end
of right crank arem and push left to right.

Repeat this as you rotate the crank al the way

The beanngs st outaide the fare of s bottom
brnciet sheil (57 _Figure 2). Trase systats uss

create play. Secure kodking snd chack for play.

g. U thare is knocking (play), make note of
which raferonce taps mark aligns with the
cup mark. Loosen the lockring countes-
clockwise. Move the adjustable cup
clockwise one mark at the rolstence taps
Secure the lockring and check for play.

h. Repeat tightening one mark ot a time until
play disappears, checking for play with the
right crank in different positions of rotation.
When play is not felt at any rot
adjustment is finished,

L Usa sclvent to remcve pen mark from cup
of frame

} Install loft side cr

5-7
External Bearing
Crankset Systems

TOOLS &
SUPPLIES

External bearing crankset systems integrate

the bearings, cranks and spindle (5-7_Figure 1}
Examples ate Shimano® Hollowtech F’S-'\“
MegaExo, Race Face X-type. & d Truvativ® Giga
X Pipeo. These systams tend to be proptietary
and do not necessarily shar interchangeahle

component parts

KL T

amanjemetit
sownssd the width tocal. Spacer
etwesr nd Tamm shell widtha.
Extornal basring crank set fystem from Race Face® m""’;/
Pach TS

o bearings. and the
ORIt bealing assembly is replaced when &
i wrears oyt

Externally mownted bottom bracket Bearnngs

Tha spendie of the external beating systess
crnnk iv & parmanent part of either te leh ot
rik, depanding upon manuiacturer. The
mos of the spindie, and

inatallation end removal

57
Bearing Installation

1} external beanng crank
face. ltis

Tise bearings of al

el oo anmthet
caizse the bearing

Misaligreod shall {aces o
cups to rock out of align a3 they seat and
scure (o the trame. A misaligned shall (sce
mary shos up when a crank spindie appears
1o ot ba conteriog in one beazing afer
bedng inntabed through the oppomite bearing

| Anethe: indication of poct shail face abgrsment
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‘ruvaty® Giga X Pipe Stylo uses spacers
b bearings. Fot the single speed or

t T ide with &
m shell

saty (road) {rom Shimana®,

ativ® are made for 68mm bottom
ils. No extra spacets are required or
o Fyaiems. Bearings simply natall

3 cups from Shimanc®, FSA®

Truvativ® and Race Face® all use the Park Tool

BET-3 Bottom Bracket Tool. The cups have 16

notches that are angaged by the tool

The procedure for external bearing

Installation is as follows:

& Propare threads of shell with greass, anti-
soize, or o mild thresd locker

b, lnwtall comect number of spacers as
descxibed above on cup marked with
"R [drive side). Install dust seal on cup.
Thead the drive sida cup countarclockoriss
ifito right wide of bile. Tighten fully,

approximately 305 to 435 inch pounds.
Using the BET-9, apply approximately 45
o 60 pounds of effort on the handle
(57.1_Figure 1}

5-7.1_Figure |

Tighten bearings using Park Tool BBT-2
Bottom Bracket Tool

c. Install correct spacers as needed on cup
marked “L” (non-drive side). Thread cup
clockwise into left side (non-drive] of bike
and tighten fully as before. Cups are ready
for crank installation.

There is no bearing adjustment during
beasing installation. Cranks aze pushed slightly
mgainst the boaring for a light pre-load as part
of crank installation for all models.

5-7.2

Crank Installation and Removal of

Shimano® and FSA*

The Shimanc® Hollowtech [ and FEA®

MogaExn both use a left crank with a

compt ession slot that is secured by two

pinch bolts. These systoms do not use a

conventional crank puller, A threaded cap is

usnd to bring the anm agninst the bearings.

The cap acts as o bearing adjustmant only

and doss not hold the arm in place

The procedure for Shimana® Hollowtech Il

and FSA* MegaExo crank installation is

as follows:

n Grease spindie surface and install drive
wid crank and spindle from the right side
theough both bearings (5-7.2_Figure 1)

5-7.2_Figure |

Install crank with spindie through both bearings

B. Place drive side crank i the 8:00 position.
Hold laft side arm in 12:00 position and
press arm onto spindle using hand pressure.

¢ Orease threads of crank cap and secure
gently. Cap pushes arm to bearing
Recommended tosque is only a ver

light

4 inch pouncls. Arm should ot put
boaring with foroe, as over tightening
will cause bearings to diag and woar.
FSA® MegaExo cranksets use an 8
wrench for cap. Shimano Holloweetch
Park Tool BET-8 of equivalant tool

d Grease threads of arm pinch bolts and
secure. Switch between bolts repeatedly 1o
insure both are fully tght

The procedure for . il
and FSA MegaExo removal is a3 follows:
& Loosen fully any pinch bolts on teft side
caank (6-7.2_Figure 2)

5-7.2_Figure 2

b, Hemave ihe lef: side coank cap counter
chirdkwase. Shimanc® cyasnks use the
L fAtting on the Park Tosl BETH, ar
equivalent toal Cap is fted with an aight-
[t socket fitting (5-7.2_Figure 3). FRA®
crank caps use an Bmem hax wrench.

57.2_Figure 3

BET- tool b used to remove crank Cap

e Pull arm off spindle by hand. In some
cason it may require light tapping with &
sodt mallet to remove arm i spindle/atm

disty or sticky.

vo wide arm to the right. This

the spindle

573

Instaliation and Removal of Race Face”
X-type Cranks

The spindie of the Race Face” X-type crankset
s fitted pormanently 1o the left aim. Thare

is no crank end cap for beanng sdjustment
Inetend, the crank uses slastomer spacety
that will preload the bearings wehan the arm

hierrod

u‘rl':o aligriment of the front rings 10 the et
sprockets, calted chainiine. is rranigisted
with two spindle spacens, sach 1rmm thick
Using one spacer on the Jot and right sade of
the spindie will phace the middie ring of the
craniset 48mm from iy contes plane of the
hike ummlrwm:mmm

chatline of &l (5-7.3_Figre 1). Usiogl
\f:n'wumﬂu rigit wide will Tesualt i &
i chainline.

| e

Bach Taalfs 8



Maveabie chainline spacer installed nest to
laft crank

& Loosen right wida crank bolt with Bmm hex
wrtanch. Tha one-key toleass system will
Eemcye arm from rpitdle

b. Remove any spacers from spindle,

o Puli left crank with spindle toward left
Use a soft mallet only i necessary Lo
remeve crank and spindle from bike.

5-7.4

Instaliation and Removal of Truvativ®

Giga X Pipe Crankset

The spindle of Lthe Truvativ® Giga X Pipe is

permanently fixed to the drive side (right

sida) arm. The drive side cup has a rubber lip

that compressss A5 the arms are pressed. As

the arm is tightened onto the spindle, it

compresses into tha Hp to apply pressure to

the bearings

The procedure for Truvativ® Giga X Pipe

crank installation is as follows:

a  Grease the splines and surface of the
splndie

b. Insert right sids crank and spindbe through
the right side cup.

. Install left arm and tighten to a tongqua of
420 to 480 inch-pounds (5-7.4_Figure 1}

Truvativ® Giga X Pipe arm pullad to baarings

The procedure for Truvativ® Giga X Pipe
erank remaoval is as follows:

. Loosan the crank bolt on the laft arm. The
ane-kay reloass systom pulls the arm lrom
the spindle

b.  Pull the right arm and spindle from the
boaring cups. If nocesmary, use o soft
mallot with care to remove the crank and
spindie trom the bike

5-8 Chainrings |

Chainrings ame toathed sprockets attached |
to tho cranks. Cranks may be desigred 1 |
accapt one, two of thies chaintings. Some
models of cranks are designed so the rings
are replaceable. The old 1ing ls unbolied and
romoved. A new ring may be installed as it
wears out, of I the rider desiros s o
gear ratko. There are models of cranks that use
chainrings permanently mounted 1o the
the antire crankset must be replaced i the rings
wuoar out of are damaged.

The part of the crank that attaches to the
chainrings is calied the “spider.” The spider
may bave three, fous. five, of six mounting Ao
The chainring mounting boles must match
the spider mounting holes in order to B Ax
the chaintings turn, the mounting
a circlo, This circle is called the “bolt cucle

d as BCD h i

et

s trace

R

adjacent bolt. Maktiply this figure by 170, the
b wtant for to get
the diameter. which ia the BCD.

5-8_Figure 2

must match both the
and the boit circle din

5-8_Figure 1

Bolt circle diameter of a five-arm crankset

I thate are fous of six spiders on the crank.
measure the bolt circls dixmete directly
uing opposite chainting bolts. It is easter ¥
[measute edge-to-sdge on the bolt, rather than
canter-to-centet

It i difficult to disectly moasure the BCD of
fve-arm spidars. Measute ono “cord.” wehich

one side of the five-sided paningon nul-hd by
o

the bolts (5-8_Figure 2). Measuf® frem bl
Barh Tl B3
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The procedure for removing chain with

is as follows:
for “master link.” 1f master
ne ltam 6-2 Chain

re-useable rivets

a Inspectchain
link is found, s¢¢ Ol
with Mastes link

b. 1f no master link is present,
tha chain fully in thee primal
chain tool

. Drive chain tool pin until it contacts
chain rivet

4. For most non Park
turn handle 5 complet
to e out chain rw
Chain Tool. drive ha
by C-c
drive handle until body

8. Back out chain tool pin ar

adle.
ab

_ place a roller of
ry cradie of the

Tood brand chain tools,

turmns. Use care not
¢ Park Tool CT-3

it s stopped

of

The procedure for ins
re-usea vets s as f

B riv
Vet not eentersd batween the piates

. Inspect for tight links and repair as
necessary. See Outline Item 64 Tight
Link Repair.

6-3
New Chain Installation on
Derailleur Bikes

It is necessary to weave the correctly sized

ot cut chain through the front derailleur,

1ear derailleur and frame before it is joined.

It may be useful to have another deraillour

bike on hand as an example of chain routing

when attempting this procedure. The process

described hare will insure that the left outer

plate on the lower section of chain will

recaive the Shimano® replacemaent rivat, if a

replacement rivet is used.

The procedure for installing a sized chain

on the bike is as follows:

a.  Shift derailleurs to smallest front and rear
sprockots

b. Beginning at cranksat, feed end of chain
with inner plates botween the cages of the
front derailleur and back to the top of the
rear sprockets (6-3_Figure 1).

6-3_Figure 1

Feed chain from frant to back

€. Guide chain over the top and then behind
smalleat rear sprocket

d. Pass chain in front of top darailleur pulley,
and then in a straight line to the backside
of the lowaer pulley, Be sure chain stays
inwide built-in guides on the eage (6-3
Figura 2). ;

94 Barh Tahu.

e s e e R

&-3_Figure 2 |

Route chaln through rear derailleur

o. Pull chain end toward chainrings

f. Join chain according to type or modal of
chain described in Outline Item -2 Chain
Cutting. I tension makes joining chain
difficult, drop chain off chainring
bottom bracket.

g. Test chain for tight lnk and 1
necessary. See Outline Itam &-4
Link Repair.

6-4 Tight Link Repair

A tight link occurs when a chain does not
pass smoothly through the bends of
deraifleur. This may be from a Inck of b
at the offending link or the result of chain
installation. If the two outer chain plates
are pushed tightly against the ir chaifi
plates, the link will tand to hop and skip at the
deraillour. If the pressure on the in tes can
b ramoved, the tight link can be fixed
Soma chain tools have a tight link repair
system bullt into the tool. Some vary parmow
the tight link cradle. Repakt

chains may not fit
these narrow chains by flexing by band. as
described below.

To locate a tight link, put the chain in the
smallost rear sprocket in back and on the middle
ring of a triple crankset ot the smallest ring of
a double cranksat. This relieves tension on the
chain and allows problem links to show up.
Hack pedal slowly and watch chain as &t passes
through the two pulley whoels of the rear
degailleur. Look for & popping of jumping of the
chain or movemant in the darailleur arm. Keep
backpedaling slowly. Tight links should show up
as thay pass by the bends of the lower pulley
wheel (6-4_Figure 1)

www parktool.com

Watch for jumping or hopping of chain while
backpedaling

Isclate the tight link and move it to lower
of chain between chainr

Press as little as necassary 10 sproad outer
plates of tight fink

Je to repair tight limikn wiithsou
n This method
"

1t is also poss

the chain
daform the plat
To aveid damaging Yo
pection of sCTAR chain
et dirty from grabbing
problem s 0 T Oves the chain

Locate the tight Link ay described above. Gr
either side of chain with you? nands, and plac

| bnthummhlll the tight rivet

oe by using to0
chain, practice on &
Your hands are liely ¥
the chain. If this =&




- s
nands, while pressing mwa:d_w:
::u’::nbt +o flex the tight link (64 _F‘laul.a
3), Reverse prassure to flex chain the opposite
direction, pressing frward with your hands

and prossing outward with the index ﬂng_ms
cantered on tight rivet. Test link to see if it
moves {reely and repeat if nocessary.

Grab chain and flex laterally at tight link

6-5 Chain Wear and Damage

atod. If

n the other links,

6-5_Figure 1

Dmmﬂdipuo.mdu.hhm ;

6-5_Figure 2

Twist in chain requires replacemant

6-5_Figure 3

Rollers are showing signs of wear

As the chain is used, wear develops at the
rivet and inner plates where it pivots. This
wear or “play” is at each link. The cumulative
effect of weoar in many links is that the chain

appears to “stretch.” However, chain plates do

not literally stretch and get longer, the wear
is in the joint and rivet. Reversing the chain
o flipping the chain around will not add to
chain life, as the rivets will still have the same
amount of wear.

Bicycle sprocket teeth are cut to fit chains
with one-half inch between each rivet.
However, even brand new bicycle chains are
not exactly one-half inch between rivets, as
a small amount of play must be included for

new chains to bend. As the chain is ridden and

it wears, play at sach link gets greatar and
the distance batween each rivet increases.
Eventually, the chain rollers will no longer sit
fully down in the sprocket teeth. The rollers
will begin to rice up the side of the sprocket
taath. The chain will then skip over the teeth,
especially when extra force (s applied ta the
pedals, Although chain manufacturers vary,
nat recommend chain replacement when

the chain reaches 1% wear from thas nominal
¥ inch pitch. This weat can be meastred
with chain measuring tools such as the Park

Tool CC-2 or CC-3 Chain Wear Indicators (6
B_Fignure 4),

R
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6-5_Figure 4

The Park Tool CC-3 Chain Checker wear
indicators shows when to replace the chain

Aas the bike is ridden. the entire drive train will
wear. Generally it is most economical to replace

the cheapest item first, in order to extend the
overall life of the drive train. The cheapest
component of the chainrings, chain, and rear
sprockets is the chain, and it also takes

most wear. If a new chain skips ov
sprockets or front sprockets, they m
ba replaced.

6-6 Chain Cleaning

Thero are more moving parts in the
any other part on the bike. Dirt and
chain will wear on the rivets. Cleaning v
life to the chain and improve performance. Bel
cleaning the chain, brush clean the datailiour
pulley wheels. It may be necessary to scTape

sides with a screwdriver if extremely dirty. SCTape

rear sprockets with gear comb, such as the Park
Tool GSC-1, or the blade of & thin serewdriver
Also wipe chainrings, if they are extremely dirty,
before cleaning the chain

Chain cleaning tools, such as the Park Tool CM-5

Cyclone Chain Scrubbar, make cleaning the chain
earior. Genotally, these systems are baxes that
hold solvent and brushes. The chain is cleaned by
passing through the brushes and solvent. Follow
manuiscturer's directions for use. Expect mome
wpray of dirt and sobwent when using any chain
cloanar. Using a diluted soap solution fior m gecond

the

ety will sl el the cleaning process. To
pantect the flooe, place newspaper or  drop cloth
undat the bike. Used as part of a regrular cleaning
schedule, these systems can add to the life of
thae chain. (6-6_Figuie 1)

&-6_Figure 1

A chain cieaning system speeds chain cleaning

cover with sohvent. Allow
ubbar ghoves o
veith adequate

1 b and scrub
the pintes on both chain. Unfiokd
the chain and scry on roflars and
betweon side plates Flip chabn and seruh other
in solvent.

ot molvant to

inse cha

side the same Way.
Remove it from schvent and
drip off as much as poasibie. Wipe with rag and
allow t© compietely dry before fabricating. If
availahbe use compressed alr 1o Islow-clry the
chain, aspecially betwean rollers. Weas salety
glanses when using compreseed air 1o bhow dry
the chain

Dispose of old solvent propetly .Cunun your
jocal hazardous waste digposal site, typically
with the state of & county gency.

Baarh Taie.

www.parktool.com —



§-7 Chain Lubrication |

TOOLS &
SUPPLIES

Chain rivets and link pivots require labrication.
The chain rivet and the narmowal pair of chain
plates rotate when traveling around a sprocket
Luhrication is required only at the rivet, not all
over the outer plates, A drip applicator helps
avoid applying too much lubrication, which can
attract dirt. Proper ubrication will take time and
s lubricating, inspect the chain

. rt et
inring. Turn pedals
—

Lubricate and inspect chain in the same
procedure

After lubricating, tum pedals repeatedly to
allow lubricant 1o work into pivots. Wipa outside
of chain with a rag to remove excess I'.:h::ear-u
Heopeat when chain appears dry.

‘ Bl Tl e
Big Blue Book of Bicycle Repair 1




Chapter 7

Derailleur Systems




erafllaur bicycles have saveral sprockets

on the rear hub and multiple chainsings

\on the front cranks. By using different
combinations, thé eyehist will find low gears for
going up hill and high gears for going down hill
The derailleur pushes, of “darails” the chain
and moves it from one sprockat to another. The |
drailieur system consists of the shift lavers, |
cable housing, derailleur cable, and either one |
ot two demilleurs. The entire system requires
maintenance and adjustment.
Some manufscturers have reference numbers
on shift levers, These ale arbitrary numbers and
do not reprasant gear ratio order. For example,
the number *6° showing on a lever does not

mean the sixth gear out of the total number of
ratios available. There is no agresmant batwean
manufacturers on these reference numbars and
t be used here. This chapter will
inner” and ~outer” sprockets, as I
largest” sprocket |

wut ts the cable system. The cable system
consists of & derailleur cable and cuter demdlleur |
g that |
toutes the demilleur cable from the shift lever

%o the derailleur. Motion of the derailleur cabie
causes the deraillour to move. Dirty, rusty or

worn derailleur cables and derailleur housing

will not consistently and effsctivaly transfer

housing,. The housing s the outer ©

shift lever motion to the derailleur |

Dearaill

cabla systams fly use
“compressionless” derailleur housing.
Comptessionless housing is stifler than brake
housing and offers better shifting performance
The derailleur cable runs inside a plastic liner,

which Is surrounded by support wires that
run longitudinally with the cable (7-1_Figure
1). Housing snd caps must be used with all
deraillour housing.

7-1_Figure 1

Comp 23 derallleur housing with
outer pla covar cut away showing support
wires inside

~Braided™ or "woven” housing may be used for
beth brake and derailleur housing (7-1_Figure
2). The sutar support wires are woven ina
mesh around the liner.

7-1_Figure 2

Braided housing useable for shift or
brake housing

A third type of housing, called “articulated,”
uses small metal segments strung together
ower a liner (7-1_Figure 3). There is very little
flex with the articulated housing.

7-1_Figure 3

Articulated housing

Darailleur housing should be cut with bicycle
cable cuttars. The cutting jaws surround
tha cut and shaar the multiples stzands of

‘” Barh Tafu.

Big Blue Book of Bicycle Repair

compresskonless housing, woven housing, br
cable and deraillous cable. Hold housing m:h‘:

and square with the jaws and squesze handle

{7-1_Figure 4). Cutting may slightly deform the

housing end. Use the reforming jaws section
of tha Park Teal CN-10 Professional Cable and

Housing Cuttas and gently re-shape the housing

{7-1_Figure 6). If the housing liner is pinched

closed, open liner with a sharp pointed cbject,

such as a seal pick or safery pin.

7-1_Figure 4

teduce drag and friction. A derailieur cable
should nover be used as a brake cable.

7+1_Figure &

~

Devailleur cable with head

If the deraillaur cable is cut anywhere betwean
the lever and the cable pinch boit, it should be
replaced. Even the fadure of a single strand of
cable will eventually lead to breakage of the
cable (7-1_Figure 7).

ure 7

Hold compressionless housing square to jaws of

cable cutter

7-1_Figure 5

Re-shape compressionless housing after cutting

Deraillour cables are typically 1.1mm to 1.2mm
in dinmeter, with a small eylindrical head on one

and about 4mm {%42") In diamatar (7-1 Figume

§). The cable head will sit fn m socket af carTiel
in the shift lever. The lever moves the carmier of
socket, which pulls on the eable. High guality

derailleus cables have a smooth outer finish

o reduce drag in the derailleur housing. Same

brands of derailieur cable are coated to help

inspect and replace cables with broken wires

7-11 Housing Lengths
Correct derailleur housing length will help
hat the bike shifts well Generlly,
dr housing ahould be as hott as

. yet atill approach the deratleus
g stops in the frame, adjusting barral,
aver and derailleur in @ wtraight line
b weill mdd friction
because the derailleur o » passes through
more housing and the hou makes
excessive bands. II the housing is too short,
it will moan excessive ~tjon bocause the
housing and end caps are kinkod

Examplos of housing lengths at the real
derafliens are seen in the images balow.
that fis short will bend the housing
and cap as it sits in the barrel adfustes (7-1.1
Figure 1). Housing that is too short will bend
as it enters the hatrel adpzater Longe: hourg.
{n this situation, will sntet the dernillour in 8
straight line, wl@nﬂﬂnﬂtmﬂunﬂm
(7-1.1_Figure 2

Housing

SRR



Housing does not anter the barrel adjuster in a
straight line, indicating housing is too short.

7-1.1_Figure 2

Er - 4

Housing enters derailleur adjusting barrel
without a severe bend

loops from

nay ba purposely

housing must cyoss back over in order to amive
at the corresponding dermillour. Crossing-

over teduces bends in the hous Toatas

a straightsr line for the housing, and helps
eliminate housing rub on the frame. However,
exoasing-over will not work wall on all bikes

I the derailleur cables ends up rubbing on the
frame, such as the down tube, or if there are
severs bends down the system, do not cross
over, It is acceptable for the derailleur cables to
touch when crossing back

7-11_Figure 3

[P

Crossing-over on a road bike

7-1.2 Cable Lubrication

If the cable system becomes dirty and rusty

with exposure to water and mud, the derailleur

cable will not move easily and shifting will be

difficult. The derailleur cables can often be

wiped clean and re-lubricated without taking

them off the bike.

The procedure for re-lubrication of the

cable system is as follows:

o Shift the rear derailleur to the sprocket with
the tightest derailleur cable tension while

rming the eranks. Stop pedaling the bike

sase deraillour cable tension by shifting

lever as if shifting to the other extrems
sprocket. This slackens the cable.

e. Push the derailleur body to further release
tension on the dermilleur cable.

d. Pull housing ends from guides and stops
{7-1.2_Figure 1), Wipe derailleur cable
clean and apply light lubricant. If wiping

| does not remave rust, derailleur cable

should be replaced

w. Push derailleur again to release tension in
ordar to get housing back into the stops.
Pedal the bike to shift the derailleur.

| f Double check that housing is fully back

into all stops

.anw..
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7-1.2_Figure 1

Remove housing from stop to clean and
lubricate cable

Sama bicyele designs route the housing
internally, through the frame tubing. Better
designs use an inner guide ta route the derailleur
cable and/or housing in and out of the frame. If
there is no guide inside, it can be ¢
the housing through. Feed the housin
one end and then use a
help catch and guide the housing
haole at the other end. To replace
already in placa, fead a derailleur cahls
back end of the housing and out the fro
the housing from the frame, leaving the d
cable in place to act as a guide when installing
tho new piece. Feed the der aillour cabl
new housing and push the new housing along
the cable into the frame.

7-2 Shift Levers

T00LS &
SUPPLIES

The detailleur cablo head will sit in 2 wocket oF
carrier in the shift lever. The shift lever moves the
carriar or socket, which pulls on the cable. Indexing
shift lovers use "clicks™ ot stops it ru—-drtmr.rrmi
positions. Some bicycles use & =frjction” SyFEm.
wihere the lever has no pre-set §1OP. and l'!‘l! e
cyclist must tsten and ol when the dersiliets
reached the appropriate wprocket

for “half” clicks, which allow the front
dernillour 10 be “trimmed.” This skight
movernasnt of the cage is used to prevent
fubibing when the chain moves left to right
on the rear sprocket combinations.

7-2.1 Flat Bar Trigger Shifters
Shimanc®, Campagnolo®, and SRAM produce
trigger shifters for flat bandlebars. The
Shimanc® Rapidfire shift levers for flat bar
bikes {mountain bikes, bybrd, etc ) are
available as a brake/shifter set of as & shifter
ke lever. The SRAM® trigger
le as & shifter enly (7-2.1

evas is ntegrated with the

«* or dual control), alignment
Id be given to the brake

jevars at approximately & 46-degree
rard slope from horizontal. The brake

SRAM"® trigger shifter

Soma models of tront derailleur shifters allow

s



Align integrated shift lever for comfortable
reach using the mounting bolt

Trigges shifter derailleur cable (nst
odel and genaration of lever.

vary with

scrow to acce
i ha most relaxed
1. Detach derailleur cable

lever b

from der

7-2.1_Figure 3

install derailleur cable after removing cover

o e d

There are both pry-ot

screws in the plate. |
bike upside down eo the screw hoa
pointing upwand The screws are quits
use care whan rem

ving.. Remove cover. Shift
tha lever ta the most telaxed derailleur cable
pogition and install deraillour cable end in cable
haad carrter. The derailleur cable end is hald in o

fitting that allows easy removal. There s a slot
in the adjusting barrel and the body. Rotate the
adjusting barrel so the slots align, and lift the
deraillour cable outward. Inatall new deratlleur
cable into fitting and into adjusting barrel.
Install cover plata and SCIOWS. Tighten screws
until snug, but do not over tightan.

7-2.2 Twist-Grip Shifters

Twist-grip shifters mount to flat handlebars.
Tha levers can be rotated around the
handlebars. Levers mount to the handlebar
between the brake levers and the grips.
Check that shifters do not interfere with brake
levers when brake levers are squeazed fully
sed. Rotate shifter body so housing follows
a smooth line to the frame stop. Look fora
sotscrew that locks the lever to the handlebars
(7-2.2_Figure 1).

ck

7-2.2_Figure 1

SRAM® Twist-grip shifter and location of
setscrew

There have been difforent generations of
twrist-grip shift lovers and installation of the
darailleur cabla can vary. A common style has
an access hole with a plastic or rubbar cover.
Shift the lever to the most relaxed derailleur
cable position and remove the cover. Detach
the derailleur cable from the derailleur and
then push the derailleur cable toward the lever.
Some models may have a small setscrew over
the derailleur cable end. Use a hex wrench to
remova this screw. Other models use a small
elip to hold the deraillour cable end. Use a
small serawdriver to pry back the clip and then
push the cable to remove it from the lever
(7-2.2 Figrure 2},
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Use screwdriver to access cable

7-2.3 Above-The-Bar Shifters
The above-the-bar shifters are desig
handlebars. Placement should be clos
grip, and the body of the s

downward at a slight angle (7-2.3 Figure 1)

7-2.3_Figure 1

Above-the-bar shift lever

Derailleur cable installation 18 ralatively
The derailleur cable is fed through a hole ¢
shift lever and then through the housing

T-2.4

Drop Bar Integral Brake & Gear Shifters
Shimano® ST and Campagnolo® Ergo drop bat
Jevers combine shifting and braking Lato the :
same lever system. Brake Jove! placement weill
determing how the shift lavers are atigned (7-2 4
Figure 1). For more ont brake love: placement 89
Cutline lvem 8-1 Bar Lovers

Align brake levers relative to handlebar drop

Feod

For campagnolo® Erge o

» deraillour cable end attaches to the shift

ough a small
s somatime
o srnalier b

socket. The

s diffhcult to see
wer repoatedly.

m,-m,wmmmumnlw

gpdly. Pull
the smallar lever repes
hood badk to expose the cabile anchot

Feod dersilieur cable upward th

Jorw

and out the top

wors, begin by ahiftis

o the lever (7-24_Figure 3

e S
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Housing and end cap enater Javer from the 0P,
wlmummmmmﬁhw“w

7-2.4_Figure 3

For Campagnolo® Ergo shifters, look undar rubber

hexod wihen installing new derailleur cable

7-2.5 Down Tube Shifters
v nted on the down

Typical down tube shifters

Dataillour cable installation is relatively simple.

The detaillout cabla is fed through a hole in the

lever and down below the bottom bracket to the

appropriate derailleur.

7-2.6 Bar End Shifters

Bar and shifters ane fitted into the ends of

drop style handlebars, of to the end of "asro”
handlebars. These lovers secure inside the ends
of the bars in place of end caps {7-2.6_Figure

1), The derailleur housing is then routed akong
the handlsbar underneath tha bar tape. Bar
and shifters allow the rider to shift when on tha
\owrer part of the bars and without taking the
hands from the bars. The dernilleur cable is

fad through a hole in the lever and through
tha housing.

7-2.6_Figure 1

Bar end shifter

7-3 Front Derailleur

T00LS &
SUPPLIES

The front deraillaur shoves the chain off one
chatnring and onto another. The derailleur
uses a cage that surrounds the chain, and the
cage is pulled in one direction by the daradlleur
cable. A spring in the derailleur retums the
cage when the derailleur cable is relaxed. A
properly adjusted front derailleur should shift
the chain betwsen the front chainrings but
will not throw the chain off the chainrings, The
basie adjustments for the front derailleur are
the hetght. rotation, limit screw settings, and
deraillour eable tension (index setting)

The common front derailleur secures to
the seat tube with a clamp. The derailleur
clamp must be compatible with the seat tube

108 Bark Toalew

diameter. Clamp sizes are available in 28 6mm,
31.8mm, and 35mm diametons. Some clamp
modals are designed to use shims that will
accommodate all of the common size tubes

The * ~E-plate” front deraillour models
dio not have height or rtation adjustments. These
models mount on a plate and both helght and
rotation settings are pro-set.

Another front desailleur mounting system is
o ¥ d to as & “br "~ A hracket
is mounted to the seat tube and aliows limited
height and rotational settings.

Derailleur design will vary with the crankset
type used. The common mountain bike triple
crankset has a wide spread of chainring sizes
and uses a cage with a relatively wide inner
plats. The derailleur is called a “doop cage.”
Road bikes tend to have two front chalnrings
that do not require a wide plate, called a
“ghallow cage” derailleur {7-3_Figure 1)
Consult a professional machanic for the cormect
design for your bike.

7-3_Figure 1

The shallow cage derailieur cage on top and the
deep cage below

Front deralleur cage 18 maoved by & - 1
parallelogram. This linkngro SySUem nDM‘ ;wvwx
cage to move pal alle] to the chainfing &3 ’ g
laterally. There are two basgic Hnkage dpl.ar:ﬂ 3

placemant of the panilelogram in relation to the
deraillous clamp.

The wp swing attaches. with the parailelogram
swinging above the clamgp (7-3_Figure 3 and
7-3_Figue 5). The wp swing derailleur clamp
will and up lower on the seat tube as compared
10 a bottom swing decailleur. Some bike frames
will only allow the mounting of a top swing
derallleur, because there will be watar bottle
fitting or suspension fittings on the seat tube.

Thee “bottom swing” deralleus i designed so
the parallelogram attaches and swings below
the clamp (7-3_Figure 2 and 7-3_Figuze 4). The
clarmp will and up higher on the seat tube as
compared to a “top swing” deradlieur

The derilleur cable pulls the linkage of the

wt deraillous. The cable may come fiom the
These models are describoed as

™ as it is pulled from the bottom
{7-3_Figure 4 and 7-3_Figure §). 1f the cable
ulbe, it is referred Lo an 8
top pull” (7-3_Pigure 2 and 7-3_Figure 3).

7-3_Figure 2

Top pull- bottom swing
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7-3_Figure 3

Top pull-top swing

7-3_Figure 4

Bottom pull-bottom swing

7-3_Figure 5

Bottom pull-top swing

7-3.1 Derallleur Cable Attachment

The derailleur cable attaches to the front
derailleur at the pinch bolt mechanism.
Unthread the bolt and look for a groove in
aither the plate or derailleur arm. The deraillour
cable will lay in this depression or notch

{7-3.1 Figure 1). Inspect the groove and keep
the derailleur cable in line with it.There may
also be a tab system. The tab is used to prevent
the washer from rotating, The derailleur cable
is not usually routed around the tab.

Whils the bolt is loose, lubricate the threads.
Pull the derailleur cable snug and sscure the
belt. The typical torgque for the pinch belt is
approximately 35 inch pounds. The derailleur
cable will be flattened where it is pinched.

7-3.1_Figure 1

Deraillour cable is routed to pass through
groove

7-3.2 Helght Adjustment

1f the deradlleur cage is 100 far above the lage

chainring. it is will shift poorly. H the derailleur is

too low, it may scrape agalnst the chainrings and
jam the chain when shifting. Height can be set
with or without attaching the derailleur cable

The procedure for setting front derailleur
height is as follows:

a.  Pull front derailleur cage plate until it is
directly over outer chainring teeth. Use
elther the cable, or pull dizectly on the cage

b. The gap betwean the testh of the outer
chainring and the lowar edge of the outes
cage plate should be 1-Zmm, about the
thickness of a US penny. Using the penny as
& fealer gauge, fit it between the chainring
teeth and the cage plate. It should just fit
(7-3.2 Figure 1)

7-1.2_Figure 1

Set height for 1-2 millimeters at the closest point

. Tolower cage, release demilleur cable tenson
complately by shifting to innermost chainring

d. Note angle of outer cage plate relative to
the chainring.

o. Front demilleur clamps typically leave &
mark on the frame, which is usefulasa
referonce when changing height Loosen
the derailieur clamp bolt, change derailiews
height, anct retum the cage to its original
rotation relative to the chainring Tighten
clamp bolt. Move outer cage plate owet
putar chainring and check height again

{. Repeat process until cage plate hoight is
1-2mm above outer chainring Double check
that tha inner cage of the front dermilleur
clears the middle chainzing For triphe
chainring bikes, inspect that the lnner
Aarailleur cage plate is not triking the
middle ring. It may be nacessary to raise the

I the deratlieur cannet be set to an

acceptable haight, it may be incompatible with
the front chainring sizing.

7-3.% Rotational Angle Adjustment
The front derailleur cage should be parallel to
the chain. If the desailleur cage is rotated too
far from this position, it will shift pootly. The
chain angle moves. however, when the rear
desailleur is shifted ledft and right. Use the outer
most (smallest) rear sprocket when checking
the cage rotation. Fotation of the braze-on
mount or clamp mount derailleurs can be
changed. There is no rotation option for the E-
plate d H The derailleur cable
should be attached while inspecting rotation.
The procedure for setting front deraifleur
rotation is as follows:
& Shift chain to cutermost chainsing and
OULEIMOST rear Sprockes
b. Sight chain from directly above chainnngs.
Cansider the chain as representing a
straight line. Compare this line to the outer
derailleus cagee plats. Outer cage plate and
chain should be paralié] (7-3.3 Pigure 1)

rmost chainring. If the cage is not
thete will be a relatively large gap
at the back of the front end of the
cage, and the chain may overshaft (7-3.3
Figures 2 and 3}

7-3.3_Figure 1

Acceptable cage rotation

derailleur W
Pach Tadlo:
Blg Blue Book of Bicycle Repalr www.parktool.com I I




of the cage closer to the chain. In some cases, |
this can mots sffectively push the chain inward !
to the naxt sprocket. Double check all Hmit }
scTOW g after any changes to ion. |

The pracedure for adjusting the H-limit
screw s as follows:

n. Shilt to outermost sprocket in tear and
outermost front chainring. Inspect
derailieur for mark indicating H-kmit scrow.

| b.  Pull desailleur eabile with hand to increase
| tensian to insure derailleur is ngainst H-
| limit screw 17-3.4 Figure 2)

7-3.4 Limit Screw Adjustment |
Limit screws stop the inward and outward

travel of the front derailleur cage. Limit scrows 1

are marked “L" and “H.” The L-limit screw 1 Sl otk Fromchiai 6 Joner caoe plat
will stop the inward motion of the darailleur 1 d. Pedalbike slowly snd continue to sight gap. |
toward the smallest chainring. The H-limit Sot clearance at tightest point in chainring
screw will stop the outward mation of the rotation. Adjust L-limit screw so there ks &
derailleur toward the largest chainring. The small gap between the inner cage and chain
screws use a nylock fitting to prevent them

| ' Pedal the bike and check that chain is not
| from moving after adjustment. If the screws rubbing cage as chainrings and chain tumn.

7-3.4_Figure 2

Misaligned cage, rotated too much clockwise.
Notice end of cage is inward, toward the bike
mid plane.

7-3.3_Figure 3

Misaligned cage, rotated too far counter-
clockwise. Notice end of cage is outward
relative to chain

[ ust be rotated, note
tion.
d lease derailleur cable tension by shifting
sanermost cha
(8 ¥ clamps lea

0. Use a pan

marks on the frame, one for height and &

, v k. to reference rotation

9 marks to aveid inadvertantly

@ height.

{. Loosen clamp bol
correct direction.

nd slightly rotate in

p bolt,
nring and observe rotation

alignment
h. Repoat adjustm

it if nocessary,

Although the abova procedure usually creates
the best alignment, thare are situations where
the back end of the cage is best rotated inward
ot sutward. A deraifieur that seems too slow
when shifting inward, even aftar propar bmit
BOTEWS are set, may banefit from having the
eage rotated clockwise slightly, as viewed from
above the deralllewr, This moves the back end

| seam to move too sasily, remove the screw and
| apply a mild thread locker.

L-limit screw

Although the limit screws stop the demailleur, it
is the derailleur cable and derailleur spring that
make the derailleur move. If the derailleur cable
has too much tension, the derailleur will not rest
on the L-lmit screw stop. I the derailleur cable
wansion were to change, the derailleur inner limit
would also change, pessibly eausing the chain to
fall off the chainrings.

The procedure for adjusting the L-limit
scrow is as follows:

a

Shift chain to innermost rear sprocket
and innermost front chainring. Inspect
deraillour for mark indicating “L" screw.
Check derailleur cable tension. It should
be ialrly loose at this time. If deraillour
cabla is taut, turn barrel adjustar clockwise
into lever. The barrel adjuster is typically
located where the cable housing enters
the shift lever. If barrel adjuster is already
fully turmed into the housing, loosen the
darailleur eable pinch bolt, slacken the
darailleur eable and retighten the balt
Sight gap batween the chain and inner
cage plate. Only a small gap should be
visible, about %" or 1mm, or about the
thickness of a dime (7-3.4 Figure 1),

L

1. If thare is no gap and chain is rubbing
cago, loosen L-limit screw b turm

{counter-clockwise). Inspact for gap again

and repeat until slight gap appears
2. 1f the gap appears larger than imm at its

widest point, tighten the L-limit screw, in

small increments, until the gap closes
Test the shift by shifting chain to next
chainring then shift back to the

nermost

chainring. If chain shifts quickly, lmit screw

satting is adoequats

f. 1f the shift is slow (requises more than one
pedal revolution to initiate shift), turn L-
limit screw counter-clockwise d
repeat test. Repeat % tum incre
shifting is adequate. The gap will ope
wider than the 1mm target, but will st
as small as possible with adequate sh

@ 1 chain is shifting boyond the inner

chainring and falls off the chainring. the gap

may be too large or eage alignment may ]
off. Tighten L-limit screw 14 turn and check
shift again. If chain ends up rubhing inner
cage of derailleur, yet still drops off innet
chainring when shifting, other problems
such as chainline ot derailleur rotation oxist

H=limit screw

The outward travel of the front dermilleus is
stopped by the H-limil screw. Whan viewing
the H-limit screw adjustment, make sure thare
is enough tension on the dér illeur cable by
either keeping extra pressure on tha lever, of
by pulling the exposed deraklleur cable taut by
hand. Use a rag to protect yout hand i pulling
the derailleur cable

Bark Tag .
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Puill derailieur cable tight to force derailleur
cape to limit screw

©. Check gap between chain and outer cage
Oniy & small gap should be visible,
* or 1mm. Ped




& Ifchain is rubbing cage, loosen H-limit
serew Y tumn and pull on demilleur cable.
Check gap again.

locsen H-limit scrow b tum and check agaln.
f. ‘Test shift to the Jarge chainning. Shift
deraillonr from next to largest to largest

o. Tost shift front derailleur to all thres front
chalnrings.

7-3.6

Index Adjustment

(Two Chainring Bikes)

If the shift lever has distinctive stops o clicks,
it fs indexing. If the front shift lever is friction,

chainring using hand P on deraill
cable rathet than shift lever. If shifting
is slow, loosen H-limit screw 14 turn and
repeat tast. If chain shifts off the outside of
the large chainring, the outer-limit is set 0o
loose. Tighten H-limit screw limit and test
shift again

g lchain ends up rubbing outes cage of
derafllews, yet sill drops off outer chainring
when shifting, other problems such as
chainline or demdleur rotation exist.

7-3.5

Index Adjustment

(Three Chainring Bikes)

The front derailleur system may have an index

setting. If the shift lover has three distinctive

stops of clicks, it is indexing. If the front shift

bever is n type, thess is no index setting.

If the front shift lever has multiple clicks, such

58 soms twist grip style shifters, it is shifted

stmilar to friction levers. Set indexing only aftar

completing limit screw satting. See Outline ltem

7-3.4 Limit Scrow Adjustments:

The procedure for adjusting the Index shifting

on three chainring cranksets is as follows:

a.  Shift chain to middle chainring in the front
and innermost rear sprocket

b. View gap between inner cage plate and
chain. Gap should be as small as possible
without rubbing chain. To reducs gap,
increase darailleur cabls tension by turning
barre! adjuster counter-clockwrise. Check
gap again.

€. If chain is rubbing cage, tum barrel adjuster
clockwise.

d.  If barre! adjustar is all the way in or out and
0o adjustment is possible, reset deraillour
cable tension. Shift to innermost chainring
and loosen derailleur cable pinch bolt. Pull
derailleur cable with a fourth-hand tool and
tighten pinch boit. Begin adjustment of
derailleur cable tonsion from *a.”

thete is no index setting. Set the indexing only

after checking and setting the limit scrows.

(Qutline Ttam 7-3.4 Limit Scrow Adjustmants)

1f there is rubbing of the largest cage it will

be the result of desailleur cable tension.

Loosening limit screws will not move the cage

The procedure for adjusting index shifting
on two chainring cranksets is as follows:

a.  Shift chain to outer chainring in the front
and outermost rear sprocket.

b. View gap betwean outer cage plate and
chain.

c. If outer cage plate clears the chain, index
satting is adequate.

d. If plate is rubbing chain, increase derailleur
cabla tension by turning adjusting barral
counter-clockwise and check again.

e. If barmrel adjuster is all the way in or out
and no adjustment is possible, reset
derilleur cable tension. Shift to innermost
chainring and loosen derailleur cable pinch
boilt. Pull the derailleur cable with a fourth
hand toal and tightan pinch bolt. Begin
adjustment of derailleur cable tension as in
stap “n."

. Test shift front derailleur between front
chatnrings.

7-3.7 Front Derallleur Performance
Thars are limits to tha parformance of the
front darailleur. There may be cartain goear
combinations that simply do not work wall

of cause problems. For example, when the
bike is used with the smallest front chainring,
and the smallest rear sprocket, the chain may
rub against an adjacent chainring. This is
called "cross-chaining.” As a simple rule, if a
gear combination causes a rubbing problem,
avoid that gear (7-3.7_Figure 1). If there is no
rubbing, the gear ia useabla.

7-3.7_Flgure 1

Rubbing chain-to-ring contact. No derailleur
adjustment will prevent this.

Another chain rub problem can occur when
pedaling in the largest front chainring and the
smallest rear sprocket. Very hard pedaling
will flex the frame slightly with each stroke,
which may cause a chain to rub on the largest
jei . even for prop i d bikes
Loosening the H-limit screw and tightening
the index setting would move the front cage
sut more, and may stop the rubbing, but it may
also cause the chain to shift over the largest
chainring andl come off. If all aspects of front
derailleur adjustments are correct on this bike,
the rider is simply exceeding the engineering
and design capabilities of the machine. Front
deraillour performance issues are related to
chainline, which is discussed in Cutline ltem
7-5 Chainline.

7-4 Rear Derailleur

TOOLS &
SUPPLIES

Roar demilleurs “derail” the chain from one
rear sprocket and move it to another. The upper
deraillour pulley is also refarred to as the L+ 3
pullay, or guide pulley. This pulley guides the
chain to the sprocket, and when maoved, pushes
the chain to the next sprocket The deraibeur

Tmmhmmmm_wm

cable moves the derailieur cage and
guide pulley in one direction and tightens the
spring. Ralaxing dernilleur cabls tansion allows
the spring to move the body and pulley in the
opposite ditection.

T-4_Figure 1

Derailleur and component parts

(A) Mounting bolt, (B) Body or B-screw,
(C) Limit screws, (D) Adjusting barrel,
(E) Derallieur cable pinch bolt,

(F) Upper pulley, (G) Pullay cage,

(H) Lower pulley

The rear derailleur attaches to the fame at &
firting called the dernilleur hanger The hanger
has & tab that acts &8 & stop for deraillour
rotation (7-4 Figure 2). Derailleur mounting
boits use 8 10mm x imm thread. Grease the
bolt before installing. When installing the
derailleus, use care that any stop SCrew of
plate on the deraillour clears the hanget tab
Hold the dermilleur clockwise from it8 *nomal®
position while engaging the thread. The
torque for the mounting balt is modest, about
70 inches/Ib for most makes. Test that the
derailleur is freely pivoting on the hanget.

body is fitted with n spring that is pulled tigh

Barti Tl
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Derallleur stop scraw contacting the hanger tab

7-4.1 Derailleur Capacity & Maximum
Sprocket Size

octed 1o be

pen different gear

ty reg ments of

ved by the sprockat

ance between the smal and
g mizes is added to the differences
batwesn the smaliest and largest sprockets of
the rear sprockets. For example, a bike has a
front crankeet with 22-32.45 tooth chainrings,
The spread batween the front extremes s 24
tooth. if the rear sprocket sizing is 13-14-15-17-

combination
the bicycle are

Thae total capacity requirements are then 17
plus 24, or a total of 41, A derailleur rated foy
a total capacity of 41 or greater would take up
the slack for any gear combination. However,
it does not mean that évery gea: combination
will work well, anly that the derailleur will take
up the slack.

Deraillours are available that do not take up
chain slack in every gear combination. In the
axample above, if the bicycle is fitted with
a daraillour with a rated cap of 33, the
deraillour will not ba able to take up the slack
in all gear combinations. The chain will hang
slack when it is on the inner front chainring
and in the 13, 14, 15, 17 or 18 rear sprockets.

If the chain were shortened to accommodate
these gear combinations, it would be too short
whan the bike is in the 46 tooth front chainring
and the several of the larger sprockets in the
back. When stzing a chain with a derailleur
violating the total capacity needs of the bike, it
is best to use the sizing method in Outline [tem
§-1 Chain Sizing. This will allow shifting to
largest rear and front sprockets, but the chain
will hang slack s some small front chainring
and small rear sprocket combinations. It will
be necessary to avoid those gear combinations
that cause problems in pedaling or shifting on
these bikes.

Chack with deraillour manufacturer for
specifications on maximum sprocket size and
total capacity. As a general rule, total capacity
increases as the derailleur cage gets longer,
and the distance between pulley wheels
increases. Short cage derailleurs, those with
approximately 50mm between pulley wheals,
wiill have a capacity of about 29 teeth. Medium
cage derailleurs (approximately 73mm) will
have a capacity of approximataly 33 teeth.
Longer cage derailleurs (approximately 85mm),
will have & capacity of approximately 45 testh

7-4.2 Derailleur Cable Attachment
The derailleus cable attaches to the rear
derailleur at the pinch bolt mechanism. The
detailleur cable is flattensd by a plate and bolt
(7-4.2 Figure 1). Unthread ths bolt and look for
a groove in either the plate or derailleur arm.
The deraillsur eabls will lay in this depression
ot notch. [nspect the groove and keep the

darailleur cable in lne with it These may alsa
b a tab systam. The tab is used to prevent the
washer from rotating. The derailleur cable ks not
usually routed around the tab.

7-4.2_Figure 1
T —

Derailleur cable flattened by pinch mechanism
of plate and bolt

While the bolt is loose, lubricate the throads. Pull
tha daraillaur cable snug and sscure the bolt. The
typical torque for the pinch bolt is approximataly
35 inch pounds. Again, the derailleur cabls will be
flattenad where it is pinched.

7-4.3 Limit Screw Adjustment
Deraillour pulleys are limited in both inward and
outward motions by using the der ur
screws. The limit serews are usually marked
“H" and “L." The H- limit scrow controls the
outermost limit of the derailleur, and the L1

screw controls the innermost limit. The locath
of limit screws on the derailleur body may vary
between manufacturers. Always kook for the
=H" and "L" marked adjacent to the screws
Property set, the derailleur will shift to both
the axtrame outward sprocket (the smallest in
size) and the extrems innermost sprocket ‘.Ihﬂ.'.
largest in size). The limit geTows do not control
the deraillour on the sprockets batwean the two
axtremes. The sprockets botween the axtremes
are pot using the barrel adjuster and tensiof on
the darailleur cable during indexing adjustments
Using the shift lever to mdjust limit screws
can cause confusion and problems becatse
it tands to focus attention &R the demailleur
cabla tenwion (tndexing) rather than Hmit screw
sottings. Instead of using the shift lever, pull
the derailleur cable with one hand to simulate
¢ action (7-4.3 Figure 1). This mﬂ:-ﬂp

and limit screw problems. Betors adjusting
the limit screws, practice shifting with
this method.

7-4.3_Figure 1

Pull deralileur cable by hand to isolate limit
screw performance

Turning the kmit scoews adjusis the tavel
g Lhe scrow

between sprockets

H-Limit Screw

Whan adjusting the H-li
attenthon to the outward sh
second & lest wprocket to the outermost
sprocket. Also notice how the chain rides on
the outermost sprocket Howeves, do not be
concerned with how the chain rides when i in
held on the second sprocket. That is a function
of demilleur cable tension, not Lt worew
pettings. Do not become confused botween
issues of derilienr cable tension. which ate
\ndax concerns, and it screw Setting. J:;:.
when possible, sinply pull the derailleus

by hand rathet than using the shift leves.




The procedure for adjusting the H-limit
scraw is as follows:
a.  Shift chain

Shift chain o outermost
(smallest sprockot).

b. Check tension on rear dorailieus cabile. If
derailleur cable appears to have any tension,
it may interfera with the H-limit screw
setting. Turn adjusting-barrel elockwise O
aliminate doraillaur cable tenson

rear sprocket

o

L-limit Screw

The L-limit screw stops the derailleus from
mowing inward (toward the spokes). The

limit scraw doas not make the derailleur

move, pulling the derailleur cable makes the
derailleus move. The L-screw allows the pulley
whaeals to shift the chain to the innermost
sprocket and yet not shift off the sprocket.

into the spokes. When adjusting the L-screw,
be concemmed with the inward shift from the
second: sprocket to the innermost

¢ Pedal bike at a quick cad , P i y
60 rpm or more. Pull damilleur cable to shift
deraillour one sprocket inward. Adjust pull
an derailleur cabbe until chain rides quiatly
an second sprocket. Release derailleur cable
guickly to shift back to outermost sprocket
and note shift.

d. I the shift sutward seems acceptable,
tighten H-mit screw 1 tum clockwise
and ropeat shift. En the shift appears

tening H-Emit

nts and checking

ntil the shifting becomes slow or

t to the outer sprocket. The goal is

ks too tight, then back it off until it s just
right. Another sympeorm of a too tight H-limit
e chain is on the smallest
makes a rattle from rubbing

w this last

ocket inward

il rub against the
, making the noise.

is at tighte
BCTew setting is done

toms dissppear, H-Umit screw
t accaptable setting. The H-limit

sprocket. Additionally, notice how the chain

rides on the innermost sprocket.

The procedure for adjusting the L-limit
screw is as follows:

& Shift bike to middle chainring of three
chainring bikes, or smaller chainring of
double chainring bikes.

b. Pedal bike at a normal riding cadence,
approximately 50 rpm or more.

c. Pull rear deraillaur cabls by hand to shift
derailleur inward from second to innermost

ket to the in L

d. i shifting seems adequate, tightan L-limit
screw Y tum and repeat shift. Continue
to tighten L-screw until symptoms of too
tight appear. The goal is to find the point at
which the limit screw is too tight, then back
it off until it is just right. The symptoms are
that the chain will not complate the shift
evan with pressure on derailleur cable, the
chain hesitates before shifting inward even
with constant pressure on derailleur cable,
or the chain rattles excessively when riding
on innenmost sprociet.

a. When symptoms of a too tight L-scraw
appear, loosen L-screw 34 turn and check

shift again. Repeat process of shifting
and correcting by 4 turn. When too tight
symptoms disappear, L-scrow is at tightest
accaptable setting and limit scraw setting
i done,

7-4.4 B-Screw Adjustment
Aftaz setting the L-screw, check the "B-screw™
for an adequate setting. The B-sciew conticls
the derailleur body (B) angle, hence the nams
B-screw. Adjust the distance between pulley X
and sprocket when the chain is on the smallest
sprocket in front and on the largest sprocket in
back. This places the uppar pulley and largesy
rear sprocket at thelr closest point

Shimano®, SRAM® and some Campagnalo®
dorailleurs located the B-screw behind the
upper mounting bolt (7-4.4 Figure 1).

7-4.4 Figure 1

If the indexing is already set, shift to the
innermost sprocket. Otherwise, pull the rear

derailleur cable and shift 1o the innermost rear

sprocket. Hold tension and view the
pulley relative to the largest sprocket
pulley is rubbing against the sprocket
the B-screw to increase upper phvot spring

tension, which pulls the pulley back and away

fram the sprocket. If there is a gap betweon
the upper pullsy and sprocket, loosen the

screw, Back pedal to doubls check for rubbing. If

the upper pulley nibs against the sprocket
it will wear out.

Campagnolo® model deraillours may have &
tension adjustment at the pulley cage. not at
the uppar pivol.
and pinjon” system The cage
rotates to increasa or decrease
cage. The tansion of the uppet
cage pivot springs oppose one
aystem, the uppst §pring tension is fixed {r

spring plate
tension of the

4.4 Figure 2). Increasing cege tension {turming

www.parktool.com

The screw is basically 8 “rack

pivot and lowet
another. In this

serew clockwise) in the cage will bring the
uppet pulley closet to the sprocket. Decreasing
cage tension (turning screw counter-clockwise)
will increass the distasce betwosn upper
pulley and spiocket.

B-screw location for Campagnolo®

SHAM® brand dermilleurs do not s & Spring
in the upper mounting bolt. A screw behind
pof mounting bolt sdiusts the distance
from the upper pulley to the o8t Sprocket
Adjust so thete is approxdmately Gmim (¥ inch)
gap batween puliey and sprocket. Use
o estimate this gap (744
B-serew to pull body
sany distance betwesn
Loosen screw to decieass

Upper pulley to largrest rear sprocket setting
for SRAM" derailleuss

| 7-4.5 Index Adjustment

The indexing procedure here assumes that

| there e no unusual probiema, such as

| bant derailieurs, bent deraileut hangers 5t

| axosss derailieur cable frictict. from dist in

| the housing. Additionally, manufacturers

e
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dagign shift levers and drive tain components
to work within their system. Mixing brands of
compenants within the diive train may result in
Jess then optimal shifting. Problems resulting
from mixing different designs are yofermed to as
incompatihility problems.

The rear indexing is adijusted by changing

1

the sprocket teath. To demonstrate the “base
leval® noise, shift the bike to the second
sprocket by pulling the derailleur cable.
Continue to pedal and move the derailleur cable
slightly to hear changes in the level of nolse.
The quistest level of nolse may be considered
the base or normal level for that bike. When the
1 jockey whael is out of alignment, the

the derailleur cable tension. For
deraillours (other than Shimanod® Rapid Risa),
increastng derailieur cable tension moves the
roar deradlour inward, or toward the spokes.
Decreasing deraillous cable tension aliows the
illeur to move: rd. The Heur cable

chain may make excessive noise.
The procedure for adjusting the rear index
satting is as follows:
a. Set limits serews, if not already
done (Outline Item 7-4.3 Limit Scraw

tansion will not stop the dermilleur at its
Henits. The H-lmit screw stops the coraillour at its
outenmost setting, and the L-limit screw stops the
derailleur at its innermost setting.

Modasn indexing shift levers use “dwall,”
which is a hesitation botween movemnents in
the Jever, These hesitations are timed to match
the movements of the derailleur and the spacing
in the rear sprockets. The design of some
derailleur and shift laves brands requires more
of a push (or twist) lever to completa the
ush or twist is not
factutars and sach
ular attributes of his

Adjusting bartels may
e rear derailleur and/

t lover. The goal of adjusting the

o find the tightest derailleus cable
tansion setting that will allow good shifting to
the gears normally used. This setting will allow
the longest las

indexing adjustmaent as the
the cable systom stretches
with use. To find the tightest derailleur cable
setting, begin by purposely making the setting
too tight and then relax tension stightly.

Thers are two basic symptoms for a “too tight*
derailleur cable: a rattling nolss from the chain
rubbing against the next sprocket inward, o
i slow or hasitant outward shift These are

yrnp for | rear detailleurs that sit
outward when derailleur cabie tension i released.

Holse from the chain as it rides on the sprocket
is & useful symptom for setting indexing
tension. There ks, for any given bike, a “bass
lovel” ol noise from the chain an it passes over

SYStam wears a

b. Shift chain to outermost rear sprockot

(smallast). Shift chain to outermost
(largest) chainring in front.

¢ Test initial deradllour cable tension. Pedal a

narmal cad and shift rear derailleur with
one chick on lever. Use care to enly move lever
one position. f derailleur moves ane sprocket,
tension is adequate. Proceed to “e” below.

d.  If derailleur fails to shift one sprocket,

derailleur cable may be too slack. Retum
lever to relaxed derailleur cable position.
Turn barrel adjuster fully into derailleur
body (or shift lever) then tum counter
clockwise two tums to allow for index
adjustments. Loosen derailleur cable pinch
bolt and gently pull on derailleur cable with
fourth hand tool or pliers to remove slack (7-
4.5_Figure 1). Tighten derailleur cable pinch
balt. Attempt shift again, If desailleur will
not shift one sprocket after ramoving slack,
raturn laver back to outermest sprocket
position and incrsass deraillour cabla
tansion by turning barrel adjuster countar-
clockwise ¥ turn and attempt shift again

7-4.5_Figure 1

7-4.5_Figure 2

Once derilleur and lover are on sscond
sptocket, pedal the cranks and incisase
detalllour cable tension by continuing to
un adjusting barrel counter-clockwise until
a definite rattling is heard. Rattle s trom the |
chain scraping against the next sprocket

Look for rattie under rear sprockets

Onece a too-tight rattle is achieved, turn
barrel adjuster Vi turn clockwise, 10 release
derailleur cable tension, and pedal again
Listen and lock foz signs of scraping of
rattling. Continue tuming barrel adjuster
14 tuzn clockwise at a time until rattle
disappears

Shift derailieur one sprocket imward at a
time, listening for signs of rattle, indicating
a too tight derailleur cable (7-4.5_Figure 2).
Turn adjusting barrel Y tum clockwise 1o
eliminate rattle. Continue shifting inward
one sprocket at a ume Adjust only i
rattling is heard and seen. Note: Do not
attempt to shift to largest 10A1 sprocket
while tn largest front sprocket. This gear &
normally not used and adjusting tension 1o
this shift may compromise other commonly
usad goars

Shift to innermost (smallest } chainring

and check shifting again. If no teling is
presont, index adjustmaent is done

PRty T e
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Shimano “Rapid Rise™ Derailleur—
Indexing Adjustment
Shimano “Rapid Rise™" demillears use a eturn
spring that puts the deraillear undes the
innermost rear sprocket when the derailleus
cable tension is released. A koose derailleur
cable will cause the chain to rub against the
next sprocket inwand

The procedure for adjusting the indexing
on Rapid Rise derallleurs is as follows
he bike in & repair stand.

tline ltem 7-4.3 Limit
[ rONT Tear Sprocket
ainring of a thres
& amallet chainnng of
d
[

n begins to rattie against next

sprocket mward
t.  Turn barrel adjuste countes-clockwise
}

ain runs smocthly on

socond sprocket

g. Shift outward one sprocket at a tme, ryin
oach gear. Tum bar | mcjustor 4 TurE
counter-clockwise if toc-oose dormillout
cabie symproms ocous in othar geas

b Shift to all other normal gear combination:
and test adjustment Mako corrections a8
npecessary in Y tum adjustments.

7-5 Chainline

Chainline is the relation of the front and reas

sprockets mmmmwﬂ""“"‘“"’d’
Figure 1) The bike centes plane i an




running from front to fear

% f the bike. An an example.
.m;mnhmmﬂwhnldummhl
¥ d to have a lina of 50mm. This
m..munlmmdnmmlurudﬂwlbllt\ﬂhw
r—— dmmwmmﬁmm
bike conterling.

7-5_Figure 1

Chainiine in relationship to the bike mid plane.
(A} Distance from middie of front chainrings
to mid plane, (B) Distance from middie of rear
sprockats to mid plane

Chainline can also refer to the relative pos!
of the front and rear sprockets to each other.
without regard to the bike centerline. This
is called “affective chainline.” In 7-5_Figure
1, sffective chainline is simply the difference
betwean "A" and "B.” However, distance
“A" is not always designed to be equal to
*B". For example, for mo
bikes

thres chainting
, the middie of nine rear sprockets will be
approximately 45mm {rom the bicycle mid plane,
distance "B.” The manufacturer's specified
chainline of triple cranksets ranges from 47
to 50mm, distance “A.” In this case, the front
chainrings are not designed to align directly
with the middle of the rear sprockets
Dirive train manufacturers do not generally
consider all gear combinations to be ussabls
For example, a "27-speed” biks has thres
hainrings in front and 9 kets in the rear,
for a total of 27 gears. There are likely to ba

saveral gear combinations that are exact of very

close duplicates. 1t is also likely that the chain
will rubs the side of the middle chainring when

the chain s on the smallest sprocket in front
and possibly 2 or 3 of the smallest sprockets
in back. This is simply the limitation of the
design. 1f the front cranksat were moved
outward until thera was no rubbing in these
combinations, there would likely be other
shifting problems in other gear combinations,
such as the largest chainring and several of the
innar rear sprockets.

Sprocket combinations that should ba
avoided are termed “cross chaining.” Drive
train manufacturers vary on exactly which
combinations should not be used. Generally,
it is assumed that the smallest front chainring
and smallest rear sprocket will not be used, nor
will the largest rear sprocket in combination
with tha largest front chainring. As a practical
matter, sach bike may be different as to which
exnct gear combinations are un-useable.

As a simpile rule of thumb, if the bicycla
shifts well and does not have the symptoms
described below, the chainline should be
considered adequate:
= Chain jumping off large chainring when front

derailleur is correctly adjusted for height,

rotation and limit screw settings.

« Chain riding off lower demillsur pulley testh
whan derailleur or hanger is not bent.

» Chain rattling on inner faces of front
chainrings in what should be useable gears.

+ Chain derailing off inner chainring when front
demillour is corectly adjusted for height.
rotation and limit screw settings

+ Front deraillour cannot be adjusted to stop
over shifts while still allowing good shifting.

Changes to chainline can ba mads by moving
the front chainrings. By using different bottom
bracket spindle widths, the chainrings can be
moved inward or cutward. Shorter spindles
mave the chainrings inward, and longer
spindles move the chainrings outward. On
some modals, & thin spacer can be placed
undar the right side cup of the bottom bracket
to move the chainrings cutward. However,
there are limits to this becauss it results in
less thread angagemaent for the right side cup.
Thers are limits to moving o derailleur inwiard,
toward the bike mid plane. The chainrings
may end up rubbing the frame. Additionally,
the front derailleur may not work well with the
front chainrings too close to the frame.

is generally more limited. The freshub mechanism
cannot be moved latarally on the hub shell

If the hub Uses & threaded axle, spacers may
sometimes be moved undes the cone locknut
to shift the rear sprocket positions. If spacers
are moved from the right side to the left side,
doubla check that the chain will not strike

the frame when on the smallest rear cog. It is
important not to change the fit on the hub into
tha frame. Any change of axie spacing will also
change the centering of the wheel rim over

tha hub. Double-chack and correct dish if the
spacors were manipulated. Sea Outline ltem
4:2.3 Wheel Centering (Dishing)

The bicycle is designed for forward pedaling.
There are times when a cyclist may want to
pedal backwards, such as to sot up the pedal
orientation when entering a tight corner. When
padaling forward, the chain is guided to the rear
sprocket by the upper derailleur pulley, which
is very close to the sprockets. When a cyclist
backpedals, the chain is guided to the rear
sprocket by the front chainrings, which will ba
some distance away. The chain may disengage
or become jammed when it is backpodaled
because the front chaintings cannot keep
the chain guided straight to the sprocket
Disengagement is likely to be worse in gear
combinations whare the chainline is of
greatest, It may be possible to minimize
pedaling problems by changes to chainli
again this may result in other problams

6
illeur Hanger Alignment & Repair

mounted to the bike at the
hanger should b alignsd

B2k TR s
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wuch a8 & stick, bocomes caught in the deriieur
wihon riding. A bicycle may also stmply be
manufsctured with & misaligned hanger.

7-6_Figure 1

A bert hanger from impacts to rear derallkeur

1t is often possible to repeatedly re-band and
align many desailleur hange:s. This is becausa
thare is very Ltthe stress from riding the bike
or shifting gears. As e of thumb, i a bange
survives a repair by bending. it will survive
the riding

To check aligrment and repair the deradlieu:
hanger, use a deraillour hange: alignment
gauge, such as the Park Tool DAG-1 Detailleur
Alignment Gauge. The ool axtends the plane
of the hange: and compares it to the rim. I
the hanger is aligned to the rim. it will also be
aligned to the reat sprockets.

Bott-on ot replaceabile hangers may be
atigned (7-6_Figure 2). Howevet, those Types
of hangers can be difficalt o align if the

wdmwwh&wn
inadequate. Replaceable hangers may MOVE I
the frame mount. which changes the alignmen
. Before
of the hanger and derailleus
dwmmxwwmﬂ
socurity of hanger 1o frame boits of BCIRWS.




DERAILLEUR >

7-6_Figure 2

Replaceable type derallleur hanger

The procedure for derailleur hanger
alignment is as follows

a ropair stand. Lovel the

Set DAG- to reference rim at the nne o'clock position
L. Loosen the sliding gauge knob and move

the sliding gauge 1o contact the rim, then
secure the knob,

g. Push gauge bracket toward hub before
rotating arm. This prevents gauge from
being forced against rim.

h. Hotate DAG-1 and rim valva 180 degreas
to the thiee o'clock position, Slide indicator
toward rim to sama point noar valve.

§. Theye are three possible results.

Condition A: The gauge barely touches the
rim. or has a small gap less then 4mm. [ this
case the hanger is aligned horizontally.
Condition B: The pointer is away from the rim
some distance. The hanger is misaligned {7-6_
Figure 4). 1f the distance is greater then 4mm,
the hanger will need re-alignment. Use a 4mm
hax wrench to gauge the gap.

7-6_Figure 4

\
\
\

Gauge Indicating misaligned hanger

Condition C: The pointer strikes inside the
rimn, indicating a misaligned hanger (7-6 Figure
5). It is sasiar to determinae the eror by seeing
the gap between the rim and gauge. Re-set
tool to rim contact at the 9:00 position and
rotate back to the 3:00 position. There willbe a
gap batween the rim and the gauge

7-6_Figure 5

Reset gauge If it falls inside rim

Barch 00l .
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jo Baend the derilleur hanger o small amount
using the DAG-1 tool, then re-check both
sides. Reset gauge and re-measure gap,
Ganaerally, it is best to bend with tha DAG-
1 arm next to the chainstay (7-6_Figure 6).
This allows you to use the siay for leverage
and to control the amount of bending sither
inward or out

7-6_Figure &

=
1' ¥

Use the frame to control bending of the hanger
k. Repeat bending and checking until the

gap is less than 4mm. A 4mm gap at the
less thana

rim means the hanger is o

move on to check the 6:00 an
position. Set gauga o the 6:00 pos
then check at tha 12:00 position.

m. 1f the gap axceeds the o tolerance, be
accordingly in smmall incr
and ro-getting the gauge (7-6_Fi
When the gap is less than 4mm.
gamo setting and check at th
When threo points that ate 90-degrees apart
ara within 4mm, hanger i aligmed.

pment

00 position

7-6_Figure 7

L

lerance

Use a 4mm gauge to check the £

www.parktoal.com

8. Remove the tool and re-tnstall the derailleut.

Chick settings on both limit screws and
chick index sottings (Outline Ttem 7-4.3
Limit Scrow Adjustment and 7-4.6 Index
Adjustmant).

The threads of the demailleus hanger ame
commonty 10mm x 1mm. If the derailieur installs
with difficulty, the threads of the hanger should
be tapped. As a test of throad acceptability. fully
tighten the deraillous. I the derailleur bolt doss
niot strip, the hanger is useabls. If the throads
wtrip and fadl, it is possible for o professional
mechanic to install n coll thiesd, of & vt
6_Figure 8). These repairs worl
roperty done and allow the bilke to
be used as nosmal

7-6_Figure 8

f a stripped hanger

T-nut thread repair of

7-7 Derailleur Inspections

and pall koft 10 righ
ay b o compare the playin
haias tO AW modeis. Replace the
an the cage gt the lowset praliey
n & Yednch (Bmm) movement

1s ower tha pulleys and pulley

ing wear. Wois pulbey whoels wil
11 with the chiain (7 +7_Figure i

ot engage wWel
The pulley wheals usually can be replaced

Bach Toals



H_m'f

o0

Unwomn puliey wheel on left and extremely worn
pulley on right

The roar derailieur can ba brushed off and
Bghtly scrubbed with soap ar solvent. Uﬁm
not to get solvent in the upper and lower pivots.
A solvent in the cage pivots will ruin the grease
inside. It is also possible 1o disagsemble, clean,
and re-assemble rear derailleurs. Crverhaul
of the rear demilleur is not discussed in this book.

This front denilleur can be Mshe with
degroaser, dried, and ra-lubricated at the spring
and all pivot potnts with a light lubricant. The
Pivots of the cage wil eventually develop play
#nd slop with encugh use. Grab the back end
a!:buﬂotxinamundp«ulrromskiamnde.
Compare the old dorailieys to the movement an
& new derailleur. The cage may also ba gouged
of damaged from dragging on a chain Front
derailpyry Fypically have no replaceabls parts
And when the derailleyr Wears out, it is replaced.
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Chapter 8

Rim Caliper
Brake Systems




systam o than an
graia mph: ::am Propatly
brakes give the user m.lb::l;
control modula bike handling an
ol::d mm details atfect the
moi the bike, including the placement of
tha levers, how the cablo systam & installed,
and the alignment of the brake pads.
Deraieur bicycles commenly use rim calipar
‘Brake systems. The system includes the brake
Jower, cables and caliper. Rim calipers are attached
to the frame and fork near the wheel rim. The
calipers are attached by brake cahles and housing
16 lovers at the handlabars. Force is applied to the
£ by the pads, converting the spoed and enargy
of the bicycla into heat, which slows the bike.
Disc brakes use a rotor attached to the hub. Disc
brakes may use sither a cable or hydraulic tubing
re discussed

o actuate the caliper. Disc brakes
in Chapter 9 Caliper Disc Brake Systems.

handlebar with a
th

clamp, The cyct

the handlebar far e

Flat Bar Brake Levers
Brake levors yre clamped 1o
and should b Positioned s ¢
and comfortable pg ¢ sach.
Ir::h_ Totate the laver so it g
Tider's ;
|mj-l,.:; A commen Standard is to set the
ol T At 45 degroees frem the haoy .
1_Figure 1) This avoidy |
DY the brakes
0 the bar by |

th the

oantal plana
ing the wrist to
Brake lavers

Ay ba rotated
oosening the clamp-fixing boje |

R

‘;

aci_rigure ¥

Rotate levers for comfortable reach from saddie

Flat bar levers commonly have a setscrew
on the lever body that allows the lever to be
set closer to the grip. The lever reach can then
be set according to the rider’s hand size and
riding style. Tighten the setscrews to bring tha
lavers toward the grip to accommodate smaller
hands or shortar fingers.

Flat bar levers typically allow for easy
installation of the cable end into the cable
anchor of the lever, Pull the lever and inspect
for the cable anchor. Inspect also for slots in
the adjusting barrel. Align the slots, and then
attach the cable to the anchor. Engage the
brake cable between the slots in the barrel
adjustar (8-1 Figure 2).

8-1_Figure 2

Use siots to engage cable end

Brake levers are designed to pull a certain
amount of brake cable as the lover is squeezed.
The distance from the cable head pivot to the
lever pivot determines the amount of braks
cable pulled. Linear pull brake levers will
have a greater distance between cable end

and lever pivor, Proximately 30mm or more
Cantilever calipsrs will have & rol ¥ -hun.m

8-1_Figure 4

distance of less than 30mm. The brake leves
should be compatible with the ype of brake
caliper used. Although the linsar pull brake
lovers pull more cable, they pull with less force
compared to the cantilever levers.

Some lovers will adjust for either cantilover/
side pull travel or the greater pull of the linsar
pull brake. Mechanical pulley systems, such as
the Travel Agent®, are available that attach to
the linear pull caliper. These allow the use of
cantilever compatible levers with linsar
pull brakes.

Drop-Bar Brake Levers

Droprbar brake levers may be moved up or
down the curve of tha bar for easler reach
Moving the lever down on the bar curve makes
the levers easier to reach while riding on the
drops. Moving the lever up on the bar makes
them easier to reach when riding on the top of
the bars. The handlebar tape must be removed
to move the levers up or down (8-1 Figure 3)

8-1_Figure 3

Adjust lever height for comfort

The brake lever uses a strap that pulls the
body tight to the handlebar, The fitting to
tighten the strap may ba inside the lever bod\
of on the side under the ribber hood covers. It
may be necessary to pull the cover up in ordes
to insert the hox wrench when tightening the
strap (8-1_Figure 4)

The drop-bar lever should ba tight to the
handlebar. The user olfectively uses the lever
body as a "bar extonsion” whan riding on the
tops of the lavers. If the levers were to move
during use, it could result in a crash.

Inspect lever body for bolt tightening
'“Blull'\lll'lﬂ !(Fﬁo

Brake cables ate attached to the cable anchor
in the lever. Pull the brake leves fully down and
inspact inside. The anchor will have a socket
fitting for the cable, The common asto-style
lever will have & hole in the lever body for the
cable and (8-1_Figure 5). Fead the cut and
of the cable into the socket first, and route it
out the back of the lever body. Pull the cable
and check th y sbated o the
the back of the

Inert brake cable from front of lever

'
A
]
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g-2 Cable System

TOOLS &
SUPPLIES

Tha cable system is made of the brake cable
and housing. It connects the brake lever to the
calipet, The brake cabbé ia made of muJuple.
strands of wire and a firting on one end. This
fitting sits in the lever. Cables aften comé
double-ended, with a different shaped fitting

on each end. One end is used and the other end
is out off using a cable cutter. The brake cable
fitting sits in the brake lever, and the cut end of
tha cable is baltad into the caliper arm. Flat bar
Jevers use a round disc shaped and about 7mm
(%27} in diametez (8-2 Figure 1). Drop-bar levers
use a “mushyoom” or “tear-drop” shaped end
{8-2 Figrure 2). Brake cables have a minimum
diameter of 1.5mm (Ys”), which is larger than
deraillour cables

B-2_Figura 1

Brake cable end for flat bar lever

8-2_Figure 2

Brake cable end for drop bar lover

Housing allows the cable to band around
::«;:;:\he Way tothe brake caliper. Wound-
o ummr;?lh:q i made of a plastic liner
st h Suppaory wire is wound, Tt

od by plastic 1o help prevent rust

(8-2 Figure 3). Wound hausing differs from e~ |
compressionless housing used on dorailleyy
systems. The support wires of Compressionlagy |
‘housing do not hold up to the highaer e

of braking.

Replace housing if it is twisted, rusty, |
or too short. It is a good idea to replace the 1
housing even if it is simply old, as there is 1
plastic tube ingide the wound housing which,
becomes dirty and wormn with use, 1

8-2_Figure 3

Common brake housing, with cut away to show
Inner support wire coll

“Braided” or "woven” housing is acceptable
for either brake or indexing shift housing (8-2_
Figure 4). The outer support wires are woven
in a mesh around the liner.

B8-2_Figure 4

Braided housing used for both braking
and shifting

Anothar typs is called *articulated housing.”
Small tubular segments are strung togethar
aver a plastic liner (8-2_Figure 6). Articulated
housing may be used for both brake housing
and indexing shift housing.

8-2_Figure 5

Articulated housing used for both braking |

8-2.1 Cable Lubrication
To pravent rust and to insure smooth

apply a light lubricant to the brake cable whars.

it passes through the housing. If the frame

housing stops have a split, the housing and

brake cable can be released from the stops for

wasier lubrication.

The procedures for lubricating cables

already installed are as lollows:

&. Release the brake caliper quick releasa to
relax the cable tension.

b, Pull the housing back and out of the stop.

c. Slide the housing back to sxpose the cable
Wipe the cable clean with a rag and Jubricate

d. Re-install housing into the stops and close
thae calipar quick releass

If ramoving the housing from the stops is not
possible, rotate the bike so lubrication can be
dripped down the brake cable into the housing
Some housing systems use a liner to cover the
entire length of cable from lever to caliper. (o.g
Goretex® and Delta® systems). Do not lubricate
the cable of these systems.

8-2.2 Cable Housing Length

When replacing housing, consider the housing
length. Generally, housing should be as short as
possible, yet still enter straight into the housing
stops. If the housing is too long, it will pass an
imaginary line created by the housing stop (8-2.2
Figure 1). If it is too shoxt, it will create kinks or
severs bends

8-2.2_Figure 1

Housing passes housing stop, indicating

housing Is too long

Housing enters stop in a strakght line,
Indicating a good length

1f the old housing was an acceptable length,
cut pew housing to the same length. i in
doubst, cut housing longer and insert into tops,
then inspect and cut shortes as required. For
wound housing. cut with diagonal pliers. Bend
whete you wish to cut to open
the wound coil (8-2.2_Figure 3)

8-2.2_Figure 3

Flexing wound-type housing opens coils for
the cutters

Wound housing is made of a single colled
wire. Any cutting tool tends to Jeave a sharp
end o burr. The burr should be filed of ground
smooth 8o the housing is fiat (8-2.2 Figure 4).

and shifting '

-

2 Bart Tpay,,

h____
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Eile brake coil smoath to eliminate burr
from cutting

8-2.2_Figure 5

Ty

N

L

Various styles of housing end caps

—

ind the
» should be eys

TR T SIS e seeeany s AREMCH
The cutting jaws surround thy Cutand 5
the wires. After cutting the brake cabile oo

cable end cap to prevent the end trg t;:"'
(8-2.2_Figure 6). Ying

0 housing,

8-2.2_Figure &

Use a cable end cap to prevent fraying

The brake cable is fixed to the rim calipar arm
by a plate and balt. The brake cable is pulled
with great force by the hand lever, and should not
slip in the pinch bolt (8-2.2_Figure 7). The braks
cable will becoma flattened with proper torque.

B8-2.2_Figure 7

Pinch bolt and brake cable

If tha brake cable is cut anywhere between
aver and the cable pinch bolt at tha
deraillaur, it should be replaced. Even the
failure of a single strand of wire will even tually
lead to breakage of the cable (8-2.2_Figure 8l

_—-—'-'_'---'_'-'-'-'-_I

.2_Figure 8 i 8-3_Figure 1

N

Inspect and replace cables with broken wire

8-3 Caliper Rim Brakes

Note: When rim calipers are discussed in this
chapter, “right” and "left” will be from the
mechanic’s point of view, not the rider's point of
view. In othar words, the left caliper arm of
front brake is the left seen when standing
in front the bike. The caliper arm of the
rear brake is the one on the left side of
while standing bahind the hike.

This pad will move downward as the caliper
Swings to the rim

Brake pads will wes
TOGUITe Teplace

T00LS &
SUPPLIES

The design of brake caliper will dete:
how the brake pads are adjusted. Mo
arms swing the pad on an as it approaches
the rim. Certain caliper types swing the pad
downward as it moves toward the
types move the pad upward as it moves
toward the rim. Befora adjusting pads, begin
by determining the basic type of caliper used e
Move the caliper arm and watch how the pads bt wiill wear quic

al

move toward the arm, Arm movement will

determine pad alignment. {8-3_Figure 1) B-3_Figure 2

Worn pad, showing signs of low placement fo fim

Lach Taaia.
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A S e
wnit, with pad material and pad holder and
fastoner all togethar, Some pad systems use a

*cartridge pad” that allows for the pad material
to be changed, with the pad holder and fastener
baing re-used. To replace eartridge pads, inspect
for and remove any screw or clip rataining the
pad. Pull on the pad backwards, away from rim
rotation direction (8-3_Figure 3). Install new pad
by pushing it into heldes, and re-install retaining
screw of clip.

8-3_Figure 3

Pull cartridge pad toward back to remove it
from pad holder

on for some

tilever and linoar
0 have the mounting
50 one end of the pad
nufactures’

—_—

Off canter brake pad mounting stud

Rim caliper pad ag justments depend upon
r.h_n wheel being centared in the
misaligned whaal
and pad placemeny

frame. A
ill affact both pad centering
on the rim, and it is

beginning pad ﬂﬂ]“’l;l;::l:;;_m:;?.

B-3-Figure 5

A misaligned wheel off to mechanic's left

A wheel can be misaligned from simply being
placed in the frame incorrectly. Loosen quick
release or axle nuts and pull wheal fully into
dropouts. It is also possible the wheel rim is
not proparly centered over the hub. As a test,
flip the wheel around left-to-right and inspect
again. If the centering is good, wheel centering
will look the same either way, A wheel may
be purposely “mis-dished"” to comect for minor
frame or fork misalignment It is also possible
the frame or fork was madae with the left and
right dropouts at slightly different heights.

An effective solution is simply to hold the
wheel centered when installing it, and then
close the skewer tightly (or tighten axie
nuts) to hold the wheel in place. Some [rames
have enough material that may allow filing
to effectively raise one dropout. Consult a
professional mechanic,

Brake pads are mounted to the caliper amms
and are adjustable in several directions. There
are four basic aspects to pad alignment:
vertical height alignment, tangent alignment,
vertical face alignment and pad toe. Not every
brand or model of brake caliper has every
adjustment, and somatimas it is necessary 19
compromiss when setting pads.

Vartical Helght Allgnment ]

This is the setting up and down on the nim
braking surface. The rim braking surface ia the
flat section of rim. View caliper face-on and
move the arms, watching the pads move to the

* ParhTool,.,
D

papal
Big Blue Book of Bicycle

rim. If the pad moves on an gre moving down,
it should be set 1o the upper edge of the rim :
braking surface (8-3_Figuse 6}, If the Pad travels
upward toward the tim, it should be set ts the
lower edge of the rim braking surfacs. As the
birake pad wears, it gets thinner, and tends to
move further upward or downward along its are
Do not set pads 5o high that they strike the tire
At any tima, or so low that they are below the
braking surface.

B-3_Flgure 6
4 “f

uC‘:__@l?

Pad on left is set at top of rim braking surface,
while pad on right is at bottom of rim braking
surface

Tangent Alignment

This is the setting of the pad tilt. View:
the side, the front and back of the pad s
parallel to the rim. One side should not
or lowar than the other side {8-3_Figure Use
care when tightening the pad fixing bolt and
hold the brake pad to keep it from rotating.

o e
Front and back edge of pad should be square
with rim (A) Proper alignment, (B) Improper
alignmaent

Vertical Face Alignment

“This is the setting of the pad's vortical smirfRos ’
ralative to the rim's vartical surface The tmht‘:.“l
fnon of the pad should bo sat paralial to the

www.parktool.com

» higher

the bakdng surface (8-3_Figure 8], Most canlvor
and linear pull calipers have an adjustment for
mmmmmdmm
calipor pad do not allow for wertical alignmant.
memymmm“,wm
can be sandad of filed to shape.

B8-3_Figure 8

*

WVertical face of both left and right pads are
misaligned to rim braking surface

rds, then forward again. The

t of n bow

sit is “harmonic resonance,” oF

hat are more rigid

s loss flox and there tends 1o be loss

ngg. The stiffer the braks, the less it will

tend to squeal. even without pad toe
Ganatally, less toe angle is better then more,

e will add to brake calipe:

eviding power to the pads

flexing wit

-3_Flgure 9 ﬁ‘

Toeing in pacs




WY s R

ams allow toe ad]
me;:h’.‘mw" and dual pull
iri the pad mﬂn‘“ sometimes ba bent slightly for
ams

Howeve: is relatively
¢, if the calipet arm is rel

p.d:h,ckm seams difficult 10 pend, toe may ba cut
into ;::pad with a file. It is simplast to first ride
the bike and see if 108 18 required.

tin:
::::k::lzpe:gu secured to the frams or
fork. Cantileves and linear pull calipers attach :
1o soparate frame of fork pivots on either side of
tha wheel rim. Attached to the frame or fork is
a stud called the “braze-on.” This stud is 16mm
Jong and Bmm in dismater, with an internal
thread for a 6mm bolt. Grease
the braze-cr befor i
Use a mild thread
install the bolt toa
cantilever should piv

8-3_Figure 10
—— 1

secure

g holes in th
n th nd fork. These

calipers saciire 1o the f
centared above ¢
front brake.mey,
while tha rg
When maunting 5 ¢
calipat cany

ingle nut

eel (8-3_Figure 11). The
@ bolt hasg longer thremds
@ bolt has shoryer threads :

dual or side
Pull calipar, hald
#18d 10 whee] and tightan halt

W

U Barkyag,,

Mounting nut of a dual pivet or side pull
caliper

8-3.1 Cantilever Caliper Adjustment
Cantilever calipers may be found on mountain
bikes, cyclo-cross bikes and touring bikes.

The pads move downward on an arc as they
travel to the rim (8-3.1_Figure 1). Because of

the downward arc, pads should be set high
vertically on the rim, but without intarfering
with the tire. Pad height will lower as pad face
wears, and the caliper arms get closer to the rim.

8-3.1_Figure 1

Pads travel downward as they move toward rim

Cantilever calipers may have either &
“threaded stud” or a “smooth stud” brake
pad. Smooth stud brake pads are secured by
pressure from a “pad fixing boit.” Typically, &
system of curved washers allows the brake
post to rotate for setting toe (8-3.1_Figure 2)

B |

8ig Blue Book of Bicycie Repal®

T

B-3.1_Figure 2

&
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@

B-31_Figure 4

Smooth stud pad with curved washer system

Theze are two basic systems for connecting
the left and right calipers, the straddle wire
carrier and the “link unit™. The straddle wirs
carrier is centered over the wheeal, and uses
a pinch bolt to secure the cable coming from
the brake bever (8-3.1_Figure 3), Place this
type of carriar as low as practical, for the best
mechanical advantage to the brake pads. The
bottom of the carrier should be approximately
even with the lowest part of the rear seat stay
bridge or front fork crown.

8-3.1_Figure 3

Straddie wire carrier for cantilever calipers

The link unit uses housing and a head that
is m fixed distance above the tira (B-3.1_Figrure
4). The height of the link unit dutarminos the

arm position. A longet tink unit will allow more

clearance above the tire

www.parktool.com
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Straddie wire link-unit

The procedure for cantilever caliper pad
and caliper adjustment is as follows:
a i

b.
e
then unthread
ns. This allows
i placement
d o both sides
and washer-to-arm contact points
. % pads down, away from rim. and

This allows propet

Adjust brake cable at pinch bolt until arms are

close to paraliel

Pach Taaleo.




models use a centenng Selscraw on the
caliper arm. Turning the setscrew changes
spring tension in that arm. For example, to
move both arms right, turn right side set
scrow clockwise. To move both arms left,
turn counter-clockwise. Squeeze lever to
work calipers and check centering again.
Caliper arms should be centered to rim
Do not center pads to rim, view cnly anms:
relative to rim.
Attach a rubber band around backside of
pad. This is used in pad alignment only
and is later removed (8-3.1_Figure 6). The
rubber band creates a shim to give “toa” to
the brake pad. Some pads may have a built
in toe-feature at the back end of the pad.
Do not use a rubber band on these pads.
Simply align the built in toe-feature flush to
the

8-3.1_Figure 6

—

Adjust
to create toe

one pad at a time, using a rubber band

Push one pad
care not to

1 pad correctly for
with pad close to

c8, Tangent, with
edge even to rim. Vartieal

nd rim parallel, Toa,

ng edge of pad. The
shim to hold the back

rubber band acts as

of the pad out slightl
F t .

Hald my

o ounting bolt with hex wrench and
f@hten mounting nut, Pad should contact
nim after adfustment,

Remaove rubhey band from rear and view

8-3.1_Figure 7

R, o s
ﬂmu.hu Pat

Both pads shnl::lulj ::du:'l:“' “OF-.. bk,
pad adjustment jg ODmplql:':‘u 1% Whey
Squeeze lavar multiple :imn.-
cabla and test brake cah
Cable should not slip,
Set clearance at lever fo,
If brake feels tight, ty i
clockwise to Io:sa n b:':k:‘!;:t::’;u%
If brake feels loose, tum hmre.s qdjm
counter-clockwise i

tansion. i e
If barrel adjuster is all the WAy engaged
at lever and brake laver is still o0 tight,
loosen brake cable pinch bolt and a]!ew-l
slack to feed through pinch plate. Tighten
pinch balt and test again, Adjust at
brake lever.

View pad centering to rim. If not
adequately centered, use centoring set
screw on arm (8-3.1_Figure 7).

10 seat by,
le pinch by e

I ricar Preferency

Use spring tension to center pads ta fim

q.

Inspect that the pads are not mbbing th@w
tire, Re-adjust if necossary. Use car® I s
move brake pad stud in or out from c“lﬂi
arm as this changes centering. Move L

only up/down.

O BarkTagy,,,
D ——
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hybrid bikes (8-3.2_Figura 1), The caliper arm
shares the same frama mounting system
with cantilevars

; 8-3.2_Figure 1

parallel. The threaded stud uses a b
socket system
The process for threaded stud brake pad
cantilevers is as follows:
a. Mount bike in a repair stand
b. Use straddle wire to bring pads to rim and
secure pinch balt

e Align pads comect
Height, with pad
braking surface. Ti
back edge ever
pad face and rim pa;
gap ot traik

d. Tumn adjusting
pads {rom rim. £
clearance as desired

Linear pull brake

& washar

fi to the

8-3.2 ; ;
Linear Pull Caliper Adjustment

T00LS &
SUPPLIES

Liner pull brakes are similar to cantilever brakos

The arms pivot on frame o1 fork mount
studs at one end and are pulled at the
end. There is
eantilovers. The primary
lover passes throug h & cable y
called the “noodla.” The noodle & fitted to one
arm and the cable attaches 1o the nﬂ'c\l::d’ﬂr:.n
Pulling the lever pulls the arms together, foidng
the p#;d! into the rim braking ‘nJr!.'le‘ =
“Linear Pull” brakes and Shimana V-brakes®
n On MARY mountain bikes and

Spacers inside caliper will st arms wide apart
are commol
Bach [0
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Mave wide spacers to outside of arms to
narrow calipers

Some models of the Shimano® XTR, XT and
LX brakes use a moving parallelogram for the
pad-to-rim motion. Thess are called V-brakes®
and diffar in pad placemant from othar linear
pull modals. The parallslogram allows the pads
to move straight toward the 1 t On AN Arc.
In this design, the brake pad is not me
directly to
10 a mov

e caliper arm.,

tha caliper arm
gure 4). Sat pad
of rim height for

Ytem of Shimanga V-braks system
W2 Pary

Tnal,,,

SERTOTT AT SRS NS Sahilavery
attached to the frame or fork gt tha b':ﬂn.

Grease the outer surface of th braz,
installing the calipers. Uss a .:uq betarg

locker inside the ftting and instal] the 5
a relatively low torque. The uamu-:hu: g
pivot freely. Over tighta ma "ﬂm-lﬂl
fitting and cause the mn:: to nriu_ £
Most models of linear pull calipars use g
threaded stud brake pad. A threaded bolt js.
fixed into the pad. The bolt is sandwiched
to the caliper arm by a series of convex and
concave washers. This “ball and socket”
system allows the bolt and pad to move in the
caliper arm for too and vertical face alignment
(8-3.2_Figure 6). To change pad angle, loasen
tha balt and move pad to desired position.
Hold pad while securing nut/haolt.

B8-3.2_Figure 5

Ball and socket system of threaded brake pad

The procedure for linear pull caliper
adjustment is as follows:

8. Attach brake cable to brake lever and
through housing, Feed cable through the
“noodle” and through the nubber boot, if
available. Finally, feed brake cabla through
pinch mechanism and secure.

b. Push both arms togethaer until pads are
touching rim and inspect caliper arms.
Arms should be close to parallal with one
anothr. Move washats as y ta
position arms, as deseribed above.

€. Adjust one pad position to the rim at o
time. Loosen pad nut/bolt and hibricate
curved washers and thread. Install rubiber
band shim at back edge of pad (8-3.2.
Figure 6).

Big Blue Book of Bicycle Repalt
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B8-3.2_Figure &

—
Rim
n

Rotatlo

Using a shim to create too

d. Push caliper am to rim and view pad
alignment. If practical, unhook spring from
arm to make aligrument easier. Align pad
correctly for four positions. Height, with
pad close to top edge of braking surface
‘Tangent, with front and back sdge sven
to rim. Vertical face, with pad face and rim
parallel. Toe, with slight gap at trailing
edge of pad. The rubber band acts as &
shim to hold the back of the pad out slightly.

o. Tighten pad nut and remowe rubber band
Inspect pad alignment again.

f. Repeat pad adjustment on other side
of caliper.

g. Squeeze lever hard sevaral times and set
pad clearance at lever for rider profarance.
If brake feels tight, tum barmel adjuster
clockwise to loosen brake cable tension
1f brake feels lose, turn barrel adjuster
counter-clockwise to tighten brake cable
tengion. If barrel adjuster is all the way
engaged at lover and brake lever is still too
tight, loosen brake cable pinch boilt and
allow slack to feed through pinch plate.
Tighten pinch bolt and vest again. Adjust at
brake lever

h. Inspect pad centering to rim. Use sot scrow
on sides of caliper to center pads to rim
Tighten setscrew on arm with pad that is
closest to rim (8-3.2_ Figure 7).

Use screw to change spring tension when
centering pads to rim

L Inspect that pads are not rubbing tire.
Re-adjust if necessary.
If the linear pull caliper uses the smooth
stud brake pads, the procedure is similar to
cantilever calipers. Use the cable 1o set arms
close to paraliel, and adjust pads. Use the barrel
adjuster to back pads off rim for clearance.

£-3.3 Dual Pivot Caliper Adjustment

Dual pivot calipers are popular o many
road hikes. They appeat wigually wery stmilar
1o side pull brakes. However, the Baft side
and right side dual pivot brake caliper arms
move of separate pivots, and the two &rma
arc in different directions. As seen trom the
|  mechanics point of view, the left pad swings
downward toward the rim. while the right pad
gwings upward. As with othet calipars, the
swing of the arm determines pad height.




Dual pivot brake

Some dual pivot brakes allow for only height
nt adjustments to fim
Toeing or vertical face alignments are possible
sing a ball and socket system only.
mes ba bant
caliper arm
o band, toa
e, It is simplest
s i required.

The procedure for dual pivot caliper and
pad adjustment is as follows:

|
pad toe. Hi

ipar arms can someti

a ake lever and
b, ich bolt and secura.
e ads of pad bolt/nut.
d.
0.
|y
.
earance for approximately 3-4mm (47)
5t side from pad to rim. Draw slack from
':{','n'.-:'m using brake eable pinch balt

: L Barrel adjuster is sat out o its limit.

WeW pad eentering to rim, If left pad
Appears closer to rim, tighten setscraw.

If right pad a
Ppaars clogar, looss
(833 Figure 2) b

TOOLS &
SUPPLIES

Road-type bikes may also use a side pull brake.
Side pull calipers at first glance look like dual
pivot calipers. However, each arm shares a
single pivot bolt in the middle of the brake.
The bolt for mounting the brake and for the
arm pivot is centered over the rim. Both pads
swing downward on an arc toward the rim and
should be set high on the braking surface.

8-3.4_Figure 1

Side pull caliper

e—

Big Blue Book of Bicycle Repalt

The side pull caliper arm Pivot can be adjusted |
I thora is play (knocking) betweon the arms |
or if tha calipsr arms bind frem being too ug&n: |
Thate ate two basic types of pivot bols

systams,

the double nut system, and the safety pivor |
system. While the pivot adjustmant is important
to the brake performance, the adjustment

process is not covered in this manual

The procedure for side pull caliper adjustment
is as follows:
a. Feed brake cable through lev

1d through

housing

b. Locsen each pad fixing nut and lub
threads.

¢. Push one arm to rim and set pad al
Adjust pad to uppar sdoge

surface. Pad fr back od
be level. Most side pull pads adij
height and tangent. Vertical face
s not typically adjustak

d

with other pad
tighten pad fixing balt.

0. Attach brake cable to pinch mechant
Squeaze pads to rim a
cable. Secure brake ca

f. Squeeze lever hard sev
brake cable pinch k

g. Check laver cleara
Squeeze lever g
Gap to handiebar s!
one inch (25

barrel to change le

prafarance

il pa

at this point. U
clearance ta rider

L I pads
arms with one hand while loosening reat

rod

nut. Move calipor so pads are cantersd
Some models
n the canter

to rim and tighten reat ¢
are fitted with a wrench fla
balt. Use one wrench on the stud and
another wrench on the mounting o
nove wrenches the same direction and 5
the sameo amount (8-3.4 Figure 2). One 1":‘

may contact the rim befare the D'.fl“l. WI." n
squeeznd to the fim This is not an isFue

www.parktool com

i et ot S
with side pull calipers. It is only important
that the pads are centered to the rim when
they are fully open.

8-3.4_Figure 2

Use ra

5o




Dual pivot brake

Some dual pivot brakes allow for only height
and tangent alignment adjustmeants o rm.
Toeing or vertical face alignments are possible
h pads using & ball and socket system only.
Dual pull calipar arms can sometimes ba bant

the bike and ses if tos is required.
The procedure for dual pivet caliper and
pad adjustment is as follows:

TOOLS &
SUPPLIES

Road-type bikes may also uso a side pull brake.
Side pull calipars at first glance look like dual
pivot calipers, Howewver, each arm shares a
single pivot bolt in the middle of the brake.
The bolt for mounting the brake and for the
arm pivot is centered over the rim. Both pads
swing downward on an arc toward the rim and
should be set high on the braking surface.

8-3.4_Figure 1

Side pull calipar

= brake lever and |
b ch bolt and secure. |
= ds of pad bolt/nut
d. and adjust pads
ht pad should
ng surface
edge of braking
t to rim and
adjustable
calipars. If desired, toe may ba
ing arm. Grasp arm with
le wrench and bend arm as
I 0N Arm to protect finish i
g is & concem.
. 1 fixing bolts
f. Sque or to test pad clearance
g barrel adjuster to adjust pad clearanca
arnce for approximately 3-4mm (") |
side from pad to rim. Draw slack from |
M using brake cable pinch belt
4!‘ barrel adjuster is set out te its limit
b View pad cantering to rim. If left pad
Appears closer to rim, tighten setscraw,
If right pad appears closer, loosan setscrew
(8-3.3_Figure 2). Ly
|
A4 Park Taay,..
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The sida pull caliper arm pivot can be adjusted
if there is play (knocking) batween the arms,
ar if the ealips: arms bind from being too tight
Thate are two basic types of Pivet bolt systems,
the double nut systom, and the salety pivot
system. While the pivot adjustment is important
to the brake performances, the adjustment
process is not covered in this manyua]

The procedure for side pull caliper adjustment
Is as follows:

8. FPeed brake cable through lever and through
housing

b. Loosen each pad fixing nut and lub:
threads.

c. Pushone amm to rim and
Adjust pad to strike uppe
surface. Pad front and ba
be level. Most side pull pad
height and tangent. Vert
is not typically adjustable
bolt.
Repeat adjus:
tighten pad fi
e. Attach brake cable to pinch mech
Squeeze pads to rim and d
cable. Secure brake
f. Squeaze lever hard s

d

other pad and

brake cable pinch bo
g. Check laver cleara
Squeeze lever gently u
Gap to handiebar shou
one inch (26mm) at this point.
barrel to change lever clear
prafersnce.
h. Check brake pad centering o1
. 1f pads are not centered
arms with one hand wh
nut. Move caliper so pads
1o rim and tighten tear nut. Some models
in the cantet

s Joosening Tear

re centered

are fitted with a wrench flat
hoit, Use one wranch on the stud and :
another wrench on the mounting nut, and
move wrenches the same (I:r«1;o'.l.a|n<! :
the samo amount (83 4_Figure 2). One pac
may contact the rim before the other wr?cn
squeszed to th rim. This is not an imsue

www parktool com

with side pull calipers. It is only important
that the pads are centered 1o the rim when
they are fully open

8-3.4_Figure 2

Centering sidepull with centering flats on
brake stud
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Chapter 9

® Caliper Disc
] Brake Systems




fsc braks SYStems us? LAk TR S

noar the dropouts of the frame of fork

ends, and a rotof (disc) mounted to the
hub. The brake pads are housed in the caliper
and are foroed into the rotoe. Disc caliper brakes
slow the bike by converting the speed and
anargy of the bicycle into heat. Disc brakes can
be effective in wel woather where mud, dirt
and water 478 A CONCAIM In braking. The system
can generate significant heat from slowing the
wheel and bike. Allow rotof and caliper to cool
before servicing

Dise brake systems can be mech anical,

ke laver
ealed

Mechanical disc brage &

1

L
Hydraulic disc brake

Disc brake calipers mount to fittings on the
bicycle frame and fork. The common standard
is referred to as the International Standard.
This standard uses two mounting holes spaced
51mm apart and the caliper mounting boits are
positioned perpendicular to the rotor face.

A less common mounting system is the
post mount. The mounting bolts of the post
maount are parallel with the rotor faceand
the mounting holes are spaced 7dmm apart.
Brake calipers designed for the post mounting
system can be fitted with adapters to work
with the International Standard

Brake pads for both mechanical and hydraulic
systems are available in various compounds
Generally, a softer resin material will tand to
squeal less, It will also offer the user more
modulation, or the ability to brake lightly.
Howavar these types of pads will also wear
more quickly. The harder metal or semi-
metallic pads will last longer, especially in wet
and muddy conditions (9_Figure 3).

Big Blue Book of Bicycle Repaif

9_Figure 3

(A} Semi-metallic disc brake pads, (B) Resin
disc brake pads

9-1 Rotor

The rotor of disc of the disc brake syste
secures to a disc-spacific hub. The ¢
system uses six bolts. Use a mild thre
on the threads, and secure the bolts. Many
brands use rotor bolts requiring the
a Torx T-25 wrench (8-1_ Figure 1). A
fitting is a special 12-point socket head baolt
Secure rotor bolts to manufacturer’s torque
spacifications (Appendix C).

9-1_Figure 1

e R PR IER- 8

The totor di

may vary maodels
and brands. Common rotor diameter sizes are
]rl;nun. 162mm, 160mm, 185mm. and 20%3mem.

brake calipor and rotor diameter must
be compatibls.
Bh:umm'mh-nuphmdhumm

mlh-hdumo.mduwumh:hw
The spline system of the rotor matches splines
at the hub. Use the Park Tocl FR-5 to secure
the lockring to 350 inch-pounds (3-1_Figuze 2).

9-1_Figure 2

mounting

bilea
solvent when
Hirn. Do not use

R av become bent or warped with use
and abuse. Some Te-bending may be possible.
It is genarally best to bend at the rotor Arm,
not at the braking surface dizectly. The Park
Tool BT-3 Brake Tocl makes ful tool to
grab the rotor Arm fior bending (9-1_Figrre aj.
It can be useful to numbes the rotor amms to
bettor track the Tepair progress Mount the
bike in 4 Tepair stand and spin the wheol
Watch the wobblé st the caliper, of hold the
BT-3 at the calipst as a rub indicator, Stop the
whesl and notice the location and direction of
the rub. Find the arm of arms cotrespanding 1o
this area and bend shghtly. Spin the whesl and
check rotof Again.

B Bt
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ing the wiong
seals to fail, res

Polyglyeod fluids. The D.O.T, Nuids have

different ratings. such as 3 or 4. Contact the
mamifacturer for a specific recommendation
Automotive brake fluids are caustic and texic

pross or flex.

DOT (Department of
d and are generally

Work with care to avold fluid contact with the
outside of the laver or caliper, the bike, or your
skin. When available, use protective gloves,
such as Park Tool MG-1 Mechanic Gloves.

Hydraulic systams should be inspected at all
fittings and hose connections for fluid lsakage
and seepage. Additionally, the bike should not
b stored or tumed upsido down, a8 alr may
enter the brake lines. If the bike has been upside
down, allow it to sit several minutes before use,
and test the levers by pulling with force.

9-2.1 Brake Lever Adjustment

The hydraulic brake lever is positioned on

the handlebar similar to conventional or non-
hydraulic levers. Set the angle for comfoertable
reach when the cyclist is in the saddle. The
brake lever reach is adjusted behind the lever
pivot. Tightening the screw moves the laver
closer to the handlebars (8-2.1_Figure 1).

9-2.1_Figure 1

[ i A 3]

Raach screw adjustment on the Shimano®
brake lever

Brake manufacturers design the hydraulic
cylinders at the calipers to be compatible with
the cylinder at the brake lever. The diamater of
the cylinder and the distance it will move (the
stroke) may vary between brands, Check with
the manufacturer before mixing different lavers
and calipars

As the brake fluld heats, it expands. Hydraulic
disc systemas use a reservolr system that
contains a bladder 1o allow for the expanuion of
the brake fluld. Some models use an enclosed
bladder in the lever, while others use an “opan
system” (8-2.1_Figure 2). The master piston is
sealed when the lever is pulled, but is open to
the reservoir when the lever in fully opan

9-2.1_Figure 2

Reservolr and bladder

In all hydraulic systems, it is
there is no air in the tubing or
the caliper and the lever p
the line will compress, caw
“soft” when the lever is p

9-2.2 Brake Caliper Alignment

SUPPLIES

For any disc system, it can b difficult to view .
the pad to rotor alignment. Flace & white papet
or white rag behind the area you are viewing
1f possible, shine a fiashtight on the rag for &

highlighted background (822 Figure 1)

Big Blue Book of Bicycle Repair
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Use a white background to help in wiewing pad
to rotor alignment

Thate are two different

caliper mounting
Shimano® hydraulic brake
bl disectly to
frame or fork (8-2.2

ty. the calipar body may
w bracket is bolted to
case, the hydraulic

9-2.2 _Figure 2

Caliper bolted directly to frame
The procedure for Shimano® Hydraulic

XTR, XT, Deore, Saint caliper abignmaent

using an adaptor bracket is as follows:

ot mounted calipers, fully loosen

n Forbme
cal mounting bolts. This will allow the
ealipar 10 move sideways.

b, Dupress the hrake lever to securs pads

g d mainuain pIOSEUTS

against the rotot and maintain
This will move calper 5o pads are aligned
to rotos. [nspect calipar and Mmu:ud
pistons. Push caliper laft of nc::m

stans appeat pentaned over
s:n:u.u\ pressuie o0 the rotor and nuhu;
the caliper mounting holte (9-2.2 _Figure )

Pach Taal s
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'I 9-2.3
Brake Pad Removal and Replacement
Brake pads wear thin with usa. Most
manufacturers list specifications for minimum
pad thickness, For Shimano® pads, replace

9-2.2 _Figure 3

less then 0.8mm thick. Inspect old pads when

| (9-2.3_Figure 1). New disc pads have a “bum
in" period. Sobvents from manufacturing are
burned off from the heat of braking. Braking
parformance will improve after the burmn
in pariod

Align caliper and pads to rator, then tighten
caliper mounting bolts

6 Reloase jever and inspoct this fal pad
alignment. ldeally, the pads should clear
the rotor with no rubbing. In some cases,
bbing may oocur and will
performance.
s it is turned

9-2.3_Figure 1

however, &
not genarally
If the wheel seems to slow

s an ssus

when pad material (not including pad holder) ks

removing. If pads are worn unevenly, it may be
a sign that the caliper is misaligned to the rotor

The pad above is new, while the used pad below
shows signs of misalignment to the rotor

As the pads wear, the pistons reposition
closer to the rotor. It will be necessary to
ramovs the rotor and push the pistons away
from the center before installing new pads.

The procedure for Shimano® XTR, XT,
Deore, Saint pad replacement is as follows:
a. Mount bike in repair stand.

b. Remove wheel(s).

¢ Rotate lever on handlebar until top surface
of reservoir is parallel with the ground

d. Clean lever of dirt and wipe around
reseTvolr cover.

#. HRemove resarvolr cover. This will allow

excoss fluid to spill from reservolr,

Remove pad fixing bolt clip and unserew

pad fixing bolt (8-2.3 _Figure 2)

Add banjo washers to move caliper and pads

9-2.3 _Figure 2

Remove bolt after removing clip

g. Remove pads by pushing them cutwasd

away from hub axla
pad retum spring be

assists pad release from rotor during bra
h. Wipe piston area clean. Use a clean rag and a

mild solvent such as
the piston faces and
i. Using a plas!
push both pistons ir
Push near center of
pushing edge of pis

9-2.3_Figure 3

lever, such

Notice onentation of

tween padk

This s

isopropy! aloohol to
sice the calipes body.

6 & tire lov

e
piston
n (8-2.3_Figu

Push pistons back into caliper body

g

§.  Place pad retum spring batwesn new pads.

(8-2.3_Figure 4)

9-2.5 Figured

=,

Pad return spring is plac

s Y el W b

od between pads

e e

!hmummmm.cmmmm in
pads and

| o spikng o align with pad fxing

| Install and secure pad fixing boit.

m. Install pad fodng bolt clip.

| Install roservois cover and secute screws.
Install wheal and test brake by BTG
lervas wiith foroe. I lever feels soft, system
willl requize bleading

p. U pads drag or are misaligned, reset tha
pads as described in Outline Item 9-2.4

8-2.4

Brake Fluid Bleeding & Replacement
Hlseding a

automotive D

The procedure for bleeding Shimano® XTR,
XT, Deore, Saint brake fluld is as follows:

8. Mount bike

brake biock is not aveilable (8-2.4

9-2.4_Figure 1

; install & block to prevent piston movement

parh Tl
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o Hotate bike as necessary until tubing has

& continuous upward slopé from the brake

caliper to the reservels (9-2.4_Figuie .

9-2.4_Figure 2

Rotate bike and lever for continuous upward slope

f. Rotato Jever on handlsbar until top surface
of reservoir ts parallel with the ground.

g: Atach bleed 3 nd of bleed nipple
nt caliper. / plastic bag to end of
tubing to catch waste fluid (3-2.4_Figure 3),

9-2.4_Figure 3

Bleed nipple with tubing and bag for excess fluld

h. Clsan dirt from leve: and wipe around

Tesarvoir tank cover. Unthread screws at
feservolr tank cap. Remove reservoir cap
and biadder. Fill resarvoir to top.

} Operats lever tepeatodly, Bubbles will

Loosen bleed nipple, at caliper body, Y turn. |

appear in reservols tank, and fluid level
may drop. Keep reservoir filled with fluid,
Use a non-metallic lever to tap along brake
ling to encourage any air trapped in the
line to rise toward the reservoir.

9-2.4_Figure 4

Keep reservoir tank filled with fluid

k.

When oil begins to coma out of bleed tube,
closs blesd nipple at calipar body.

Test lever by pulling. Lever will eventually
become stiff and firm when pulled. If there
is no resistance to lever, open bleed screw
and continue to operate handle and pump
il into the system.

Whan lever resistance stiffens, close bleed
nipple. Hold lever closed and maintain
pressure (9-2.4_Figure 5).

9-2.4_Figure 5

Hold pressure at lever

Using a 7mm wianch, or a small adjustable
‘wranch, loosan bleed nipple to open
system. Open and close system within one
sacond, noticing If any of the expallad fluid
contains air bubble (9-2.4_Figure 6),

9-2.4_Figure &

N
‘

Opaen system briefly to expel sir bubbles

o,

P

Brake fluid can become di
become contaminated with molsture.
is used extensively, the fluid should be

Release laver. Check reservaois tank and
add fluid.

Operate lever ropoatedly. If lever feels stiff
with resistance at the end of its travel, lina
containg no air and is fully bled. If lever
foels soft, repeat steps “m"” through “o."
Check that reservolr tank is filled to top
Install reservoir bladder and cap. Expect
some excess fluld to spill from lever. This is
normal and insures no air is below bladder
Tighten cap scTews.

Aftar bleeding, disconnect hose from bleed
nipple. Wipa lever and ealiper of any fuld
Install brake shoes and wheel

ty with use and may
ik

jaced

pl

onee a year .
The procedure for changing fluid is as follows:

a.
b.

(-3

Proceed with steps "a” thiough °|” above.
Operate lever to pump fluid throcgh the
hose, adding more fluid as level in reservolt
tank drops,

Continue to pump lever until fluid appears
clsar at the bleed hose. Again, check fluid and
add as the Jevel drops at the resanvolt tank
Closa nipple and proceed with the bileading
process "m" through "8 above

9-2.5 Resetting Brake Pads

1f the pads seam to rub on the roton. and 1e-
alignment will not prevent this, the pistons may
noed to be reset. The procedure requires the
use of a shim in the caliper for the ndjustment.

Shimano® supplies this shim.

part #YBCL1200,

with the brake set when purchased nu: ¢
Alternatively, use a hard, fiat matesial tha

T

T'l‘wnrocedmlotmqtungwm
XT. Deore, Saint pads is as follows:
& Remove wheels) from bike.
b. Remove pad retention scew and remove
pads. Use a clesn rag and s miki scivent
such as isopropyl alcohol 1o wipe clean the
piston faces and inside the caliper body.
Use a plastic lover, such as  tie leves. Push
each piston back into caliper body. Notice
H the piston moves after being positianed
back into caliper body. If & platen moves
after boing reset. thete may be excess fluid
in the system. Hemove cover of reservol:
Allow excass fuid to spill cut of the
reservolr as the pistons aze pushed into the
calipar body. If reservoir cap was removed,
re-install cap. Wips ofl from leve:.
d.  Install pads, ped return spring. and pad
retenton screw.
e Inswall fioating shim (Shimano part
number YBCL1200) or a shim of equivalent
thickness (8-2.5_Figure 1)

§-2.5 Figure 1

install shim of equal thickness to retar

£ Squeezs lever repeatadly, Pistons will
automatically center 10 caliper body.

fully.
caliper mounting bolts
b Install whoel DO NOT squeess lover at
i :h’mp-ﬂ‘wp-d alignment to OO For bracket
mounted calipe bodies, position calipst



. W 7 1~

b For caliper bodies mounting directly to the
nm.unwwursmmwﬂdlw'm-
Secure mounting bolts fully

x squemwmudh!-poﬂpﬂdl”ﬂ“"““‘-
ﬁmmwdlmmnmumsm-

9-3 Mechanical Disc Brakes

Mechanical disc calipers use two brake pads,
one on each side of the rotat. Depending upon
the design of the caliper, both pads may move o
coneact the rotor. However, altemmative designs
have one pad being fixed, with only one pad
moving 1o contact the 1otor,

9-31 Brake Lever Adjustment

Flat handlebar braks levers used with
machanical disc calipers are compatibls with the
linear pull caliper rim brakes. The lever should
ba sat for a comfortable reach and secured to
the bar. The brake housing and brake wire are
the same as with rim caliper brakes. Prepare
housing and wizes as with rim caliper brakes

Sea Outline Item 8-1 Brake Levers and Qutline
Item 8-2 Cable System

9-3.2 Brake Caliper Adjustment

Avid® mechanical calipers use an outer pad
that moves toward the rotor when the caliper-
Actunting arm is pulled by the brake wire. The
inner pad can be adjusted toward or away from
the rotor with a pad-adjusting knob, but it is
fixed dusing braking, The moving pad flaxes the
Totor toward the fixed pad when the brake is
operated. The moving pad alss uses an adjusting
knob to position the pad relative to the roter (9-
3.2_Figure 1). The dial uses an indent system,
with 16 “clicks" per revolution. O completa

ion moves the pad ¥ 1mm.
The Avid® mechanical disc brake for MTE bikes
uses o brake lever desigred for linesar pull brakes.

9-3.2_Figure 1

Pad adjusting knob moves pad position
relative to rotor

Avid® disc caliper brakes use a ball-and-
socket system for the caliper mounting bolts.
This fixing systam is similar to many brake
pads on linear pull caliper rim brakes (9-3.2_
Figure 2). This system allows sasy alignment
of the brake caliper to the rotor.

9-3.2_Figure 2

e

Ball and socket system for pad and caliper
alignment to rotor

The caliper body position over ths rotor
in very to braking
Compare the gap from the rotor to the caliper.
The gap from the caliper bady to the rotor
on the inside (fixed pad side) should be
approximately twice as much as the gap from
the calipar body to the rotor on the cutside (9-
3.2_Figure 3),

9-3.2_Figure 3

Gap from fixed pad to rotor is larger then gap
from moving pad to retor

The procedure for Avid* mechanical caliper
pad alignment is as follows:

&

.
d.

1f the caliper is attached to a bracket, check
that the bracket is fully secured to the
frame or fork.

Loosan caliper-mounting bolts so caliper

is loose on bracket. Caliper adjustment is
made at caliper to bracket interface, not at
bracket to frame/fork interface.

Loosen brake wire pinch bolt if it is secured
Check that both pad adjusting knob dials
are tumed fully counter-clockwise to move
pads fully away from rotor.

Turn the inner pad adjusting knob
clockwise approximataly 1% tum {about

24 “clicks”).

Turn the outer pad adjusting knob
clockwise until pad fully secures rotor This
aligns pads and caliper body to rotor

Snug each caliper mounting bolt. Then
altarnativaly tighten first one balt, and then
the other until bath are fully secure.

Draw slack from the brake wize and secure
pinch bolt. Do not allow calipar arm to move
upward when drawing alack from brake
(9-3.2_Figure 4).

. AER Deirk Vel

Pl stack: from cable. but do not move caliper srm

L Set pad cdearance. Inner pad (fixed pad)

should have twice the gap to the rotor
5 the outer pad {moving pad). Loosen
fixnd (mnes) pad adjusting knob 2-3 clicks
counts:-clociwise. Loosen moving pad
tjusting knob 4-6 clicka counter-clockwise.
j.  Squeeze kover to test caliper brake. Adjust
lever modulation setting by moving pads
imward or outward from rotor by using
both pad adjusting knobs. To maintain the
21 ratio, he fxed pad adjusting knob
twice as many chcks as the moving pad
adjusting knob. For sxample, i a looser
moculation is desired, turm the fixed pad
adjusting knob counter-dociowise 4 elicks
and the moving pad adpusting knob countes
dockwise only ¥ choks

The caliper actunting am is desigoed to
operats from a fully opes pasition. Set cable
tension at the adjusting arrel =0 actuating
arm is fully opened at returned

9-3.3
Mechanical Brake Pad Removal
& Replacement
Do not 1se the brake lever adjusting bartal
o cabbe pinch boit @ acooant for pad woal
Caliper anm may hottom out on calipet body,
preventing pads from prossing oo 1otot.

As pads wedr, use pad-adjusting knobs
o ove pads closer 10 rotor. Tuim the fxed
pad adjusting Jmob clockwise twice a8 many

adjusting knob 10
Nicks as the moving pad
: uul:!!uwﬂlrld‘“‘““'“‘ v

Lach Tl
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nrmpndllbﬂu”b'”‘ and replaced _\I
the pad thickness, including the metal holder, is
Joss than Jmm.
The procedure
pad removal and repl

& Remove the wheel

b. Loosen each pad adjustment koob an
aqual amount.

. Grablever at end of pad and push toward
center of caliper body. pulling pad outward
and away from caliper (9-3.3_Figure 1).
Repeat process for second pad.

for Avid® mechanical caliper
lacement is as follows:

9-3.3_Figure 1

Push lever to center of calipar body and [ift to
o of
pa ¥ and

Flace spring between brake pads

f. Gently squeeze return spri
Engage pads into calipo:)blzg:.:dgdmd‘
installation lever orients away from br;
bolts. Push returmn-spring and pads o
place (3-3.3_Figure 3). Pad locator w“'lﬂw
engage bosses in caliper boss.

9-3.3_Figure 3

Push pads into caliper body

@. Install wheel.
h. Refer to Outline Itam 9-3.2 Brake

Caliper Adjustmant for proper caliper
pad alignment.

T e ST SR |
I
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Chapter 10

Handlebars,
Stems, Saddles
& Seat Posts




mgddu,and soat
be BandeEE T e cyclst's safety and
pow & they are mportant
B d be
bike. They shiou
conuact polnis S0 O E T " e securely

frame, Some changes in angle

saddle. Different models and styles can also be

dentind:indunl needs.

I mouniain

end oxtansions

10-1_Figure 1

Flubaqu toa

m%

level position

‘; '

are two standards for the n.‘“ bty

centar, The traditional size is 25 4mm Whistg
tightens to the stem. Thnmicm.m &
center standard of 31.8mm. The two sty Dae
are not interchangeabls. nddrdy
Bar-ends, mounted either internally o

axtarmnally to the ends of the handlebars, give (g
rider another hand position option (10-1 Figuy
2). Bar-ends may take neatly the entire I;udv ;.
weight of the rider during use and shoild be
wery sacure on the bar. However, extermal bar-
ends may crush the end of thin handiebars. If the
inside diameter of the bar is greater than 19mm,
a plug is required to provide internal support
to prevent Consult a prof

mechanic or the manufacturer if in doubt.

10-1_Figure 2

Secure bar ends so they do not slip under load

Grips vary in shape, color, compounds, size
and length. However, all are designed to fit the
22.2mm bar diameter. Grips should not slip or
move during the ride. With much use and time,
grips tend to expand and will loosen on the
bar, It is possible to help the grip bond to the
bar using adhesive glue and/or wire tying. Bar
grips are typically rubber compounds. Gluing
rubber to a motal bar is a difficult bond for
most adhesives. Contact cement and fubular
tite cements are good cholces for glue. If you
ate using glue, use a thin layer inside the grip
rather than on the bar, Grips will eventually
whear out and should be replaced

For new grips, glue is typically not required.
Maka gure the levers are positioned to allow
the grips to slide fully onto the bar. [t can help
to lubricata the inside of the grip with non-olY
liquids, such as rubbing alcohol, hair spray. &
window cleaner (10-1_Figure 3). Do not useé
of any type, as this will prevent the grip from
holding fast to the bar.

e ———
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10-1_Figure 3

Wet grips with fluid and quickly push into place

If the old grips are worm out and are being
raplaced, they may be cut off the bar, It ks
also possible to remove and re-use the grips
if they are in adequats condition. Use a long.
flat tipped screwdriver worked gently under
the inside edge of the grip, Drip or spray Bquid
such as window cleaner, hair spray, or rubbing
alcohol in the gap. Work the solvent around the
grip to loosen the bond, and slids tha grip off
the bar.

If the grip had a sealed end, it is also possible
to ramove it with compressed air. Use a blow tip
and place inside end of grip. Wiggle grip whila
pulling as blown air loosens grip from bar. It
may be necessary to have someone plug the
exposed bar and to remove second grip

Drop Style Handlebars (Road)

Drop style bars curve downward, forming hooks
for the hands, Bars will vary in width, reach

of the drop, and shape of the baxr. Select a bar
for comfort. There are now several bar center
diameter standards. None should be considered
interchangeable. Sizes may be 25 4mm, 26.0mm.
26.4mm, 31.7mm, or 31.Bmm. When in doubt, the
siza should be checked with a measuring caliper

Thae stem should match the standard of the
bar center, For example, using a stem made for
a 26.0 bar center with a 25.4 bar will mean the
bar will not properly secure in the stem. This
would be a very dangerous situation for the
user, as the bar would slip and mave when used
A diffarence of 0.1mm between stem and bar is
eonsidared accoptable.

Drop style bars can be rotated for comfort
Thate are rotational limits {10-1 Figure 4 and
10-1_Figure 5, Too far up or down can sacrifice
performance and safsty. Drop baré experionce
a significant amount of stress at the clamp, and

sebieks D C and with

| for torque values.

10-1_Figure 4

Low limit of drop bar rotation

10-1_Figure 5

Upper limit of drop bar rotation

Drop bandlabars are trpically wrapped
with bar tape. Baz tape will vary in thickness
comfort and durability. Wrappiog is & skl that
takes practice and patience

There are several “maro” bar attachmants
available. with sach systom offering different
pnmiomr!&l_l‘aau;u 6). It is important the
bass be hilly secura bafore riding. A loose bar

could cause the rider to lose control

e |
6
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=agro” clip-on handlebars

10-2 Stem Adjustment |

Stems connect th
column. Starns
lengths and

rof the
58 tha

that tha top
ca plate and
the gap size is
balt may be streased
ning (10-2_Figure 1),

and battam Faps bt
the stem body are the sama, [f
different, the head of

88 it 1otates during tighte

Faceplate gaps are uneven

ThetwnbnsiclypesolmmNe-m-m
“threadless.”

Quill Stems

Quill stems are used on bikes with threaded
headsets (10-2_Figure 2). The “quill® refers to
the vertical post of the stem that inserts into
the inside of the threaded steering column. A
bolt draws up a wedge or cons to jam the stem
tight in the column. The stem binder bolt, bolt
head, wedge and outside of the quill should ba
greased before installing and tightening.

10-2_Figure 2

B

Guill type stem. (A) Stem binder bolt, (8) Stem
wedge, (C) Handlebar binder, (D) Guill

It is important that the stem quill diameter is
a correct match for the inside diametar of the
stonring column, The quill is slightly smaller
than the inside of the column. There are
saveral differant steering column sizes found
on bilkes. Cuill stems of 22.2mm are used i
the 17 (26.4mm) steering column. Cuill stems
of 25.4mm are used with the 14" (28.6mm)
column, and a 28.6mm quill is used in the 1%
(31.8mm) column.

To change stom height on a quill type stem:

l&l%

Big Biue Baok of Bicycle Repalr

loosen the stem binder bolt. The head
m:hmlwmmmmm B

maliet
loi:as‘hawoduo.umammunimilm ]
affect cable housing length. The stem must nat

be raised too high. Inspect the stem for a "max
height” line and do not raise the stem past this |
mark (10-2_Figure 3)

10-2_Figure 3

Stem ls too high, “max height™ must not
be visible

Align the stem with the front wheel. 1If U
proves difficult. use a straight edge tok
Alternatively, tha handlebars provide a
edge to help align the stem. Align the ba
parallel to the front hub. It is useful to place &
straight edge on the fork blades. Compare
line to the handlebar near
lines appear parallel, the s
2_Figure 4 and 10-2_Figure &)

10-2_Figure 4 |
|

mnmwmmmmwmw‘”

www, parktool.com

10-2_Figure §
to move the stem by twisting afuer mngr
tha bindar balt. Ihl.wiﬂmmm,lm\hnlnp
of the stem binder bolt with & hammer or

Straight edge s parallel to bar, which makes
stem aligned

Tighton the siem binde: bolt after aligning
the atem. It is important to not over tighten
the bolt. Too much force on the wedge can
daform the steering column. The handlshars
should be difficult to rotate in the column aftet
tightening.

Threadless Stems

Threadiess stems clamp around the outside

of the steering colx 3
macdsot is adjusted

top of the stew

his cap for part of the ster

m shotld be mousted only 1o 8 threadless

stearing column.

[

10-2_Figure &

Common threadiess stem. (A) Handiebar
bindér baits, (B) Stem binder bolts

mined
The throadloss sam standard is deter
by the outside diameter of the steering

Thore several i
Jtomm for 1- steering columns, the 28 Gmm

for 1-W" columns, the 31 Bemm suams for 1-

Puach Taaless 1



cotumns, and 38.1mm stoms b i

5 hese
ko companies do not use th
Afew B ards. They have proprietary

stem and bar design fits, Replacament stems or
handlebars ar¢ typically available only from that
ny.

‘mﬁmr threadless stems Dy
removing 6x1ra Fpacers that are below the stem,
and stacking them above the stem. However, if
after lowering the stem there is an eXCESSIVE
amount of steering column abowa the stem, the
column may be shortaned. See Outline Item
11-3.6.1 Unthreaded Steering C
To raise a threadless stem, it commonly
necessary to install a diff stam with
adding spacers below the
mpromise the stem-to-

more rise. Simpl

Threadiess stearin,

g column
Below thread) Lt L

213 stem

th

Slems described above, (10-2 r)gf‘"m 8)

Stem is misaligned when bars are nol
t
to fork blades s

10-3
Saddle & Seat Post Adjustment

Most bicycle saddies have two rails mounted
wath the seat mold. Thare are, however,
designs of saddle and posts that use a single
rail system. The rails are secured to the seat
post by saddle rail binder clamps (10-3_Figure
1). Lubricate saddle rail binder balts of post
bafore tightening.

10-3_Figure 1

Saddle rall binder bolts

Saddles can be changed and upgraded. T0
change the saddle, begin by noting the position
of the current saddle. Place n straight sdge
on the saddls and measure the saddle tilt of

Big Blue Book of Bicycl® Repair

angle using an angle finder Note how far back
the saddle is on the mils. Unbolt the old saddle
from the seat post cradle. Lubricats saddle rai
bindaer bolts with & light lubricant. Install the

new saddle on the post clamp and secare bindar
bolts. Using an angle finder, measure saddls
angle and position on the rails as compared to the
previous saddle. Change position as necessary.
Tha clamps can be adjusted so the saddle may
point either up or down. Generally, begin wi
the saddle level, and then make changes in small
increments upward or downward as o DCBESATY
(10-3_Figure 2)

i 10-3_Figure 3

10-3_Figure 2

324 The post diameter
atoly U.1mm smalles than
e Gonera:

Use straight edge to extend saddle line
Hard use and crashing may bend the saddle
rails. Riding with bent ra ¥ lead to
breakage of the rail. Repair of bent
difficult and often impossible. Damaged sad
should be replaced

Seat Post

Seat posts hold the saddle, a
seat tube of the frame. Typical
slot cut into the top, which is
post binder bolt. Remove and habricat:
of binder bolt. The seat post binder bolt does not
require a great deal of teni to hold the post
tight. Generally, only tighten the binder
the saddle will not rotate wheon pressed W
one hand. If it will not rotate with one ha
unlikely to slip downward (10-3_Figure 3)

|5 too high. insert poSt 50 “Max line™ is

Post
not sean

www._parktool.com
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Chapter 11

Headsets




wo wheeled vahicles, such as bicycles 11_Figure 2 | 1-1_Flgure 2 l e T A et
make small self- | 5 o the trame, which
I ﬂm”“mm while travaling | 1;. Yowi-peoh hh..,_. e
forward. Thie hoadsat is the baaring syssem that i ‘ Profle s not considared an
connects the bicycle fork to the main frame and m"’““‘h_““‘*I SR, because cups are prossed
allows the front wheel to steer smoothly while | ww:m.:r When & niw low-profile headset
riding. I the headset is pitted o womn. the ! “auplinsin e oy

rider cannot make these cormections smoothly
and handling suffers Vary womn headsets tand
to “lock up” when the front wheal is pointing
straight. Pick up the front of the bike and
gently swing the handlebars back and forth
frem canter. Pitting in the cups will cause the
headset to stick as it passes through the center
position. A pitted headset should ba replaced
The upper and lower bearing races in a
hoadset rest on t i
tuba. If the suppo
parallel, the bearings will bind the fork is
rotated. This can lead to prema bearing
weal and poor The head tube can |

L lﬂd\iﬂad.?qhmmnmm
| canridge bearings and top cap parta are included.

| M1 _Figure 4

Bike with threadiess headset

Machining the fork crown race

| Tha threaded and threadless hoadsets

| described above will be reformed to ns

“conventional.” These have been the traditional

headset designs. They use cups pressad inte

] the head tube. The bearing races may be caged

| ball bearings, loose ball bearings, or cartridge
bearings. With the conventional design, the
bearings sit cutside, or above and below, th

11-1 Headset Types

bacome deform adequate
manufacturing tack necessary, the
head tube can be ma faced), so the
surfaces the head tube
reaming ares 1),

T8 par

nd facing tool {11

M_Figure 1

Facing the head tube for batter bearing
alignment

The basa of ¢
also ba cut s

ng column should

o to the fork. If it is not property
machined, the fork crown race will not sit square
10 the steering column and will add to the
binding effect. The fork can be machined with a
cxawn race cutter (11_Figure 2). Facing the head
tube and fork crown is best left to professional
mechanics. Generally, the headset can ba
nstalied and then simply adjusted. 1f it adjusts

wall, with no binding, the machining is adequate.

There are two basic types of headset groups,

tarmad threaded and threadless. The threadsd

headsets use a threaded bearing race and
locknut that secure onto a threaded stearing
column {11-1_Figure 1). A quill stem insets
down inside the steering column. Sea Outline
Item 10-2 Stem Adjustment.

1-1_Figure 1

Bike with threaded headset

The threadiess hoadset features a steering
column with no threading (11-1_Figure 2).
The adjustmant is done using a non-threaded

race that slides onto the steering column. It is

pushed into the bearing by pressure from an
adjusting cap at the top of the column. Pinch
bolts on the stem lock the sdjustment and
mecurs the stem

head tube faces.
‘Threadless headsets have several variations.
The “low-profile,” “intern and/or “zero
stack” threadless system:
large diameter head tube, approximatsl
outside diameter (11-1_Figure 3). These
simply different names for the same
system. Shallow headset cups are
the lower and upper parts of the head

bearings may be either caged balls or cartridge

above and

bearings, The bearings do not sit
below the head tube faces. rather
sit almost level with the head tube {faces

11-1_Figure 3

Bike with low-profile threadless hoadset

Integrated headsets are another variation of

the thisadless headset category (11 -1_Figure
4). Integrated headse cartridge bearings

70 ParfkTool...

The

bearings

Bike with integrated threadiess headset

There are several non-intsrchangeabls
industry standards for headset designa. It is
important to know which standard the bils
uses in rder to get the cormect replacement
Itz 11-3.1 Headse!
1t & Installation for mote discussion

dhirt and water directly
boaring. An overhaul
can axtend un:x!nlﬂnmmw;mw
this dirt. 1f the headset fesis gritty when
tusned, it should be ovarhaed. Howevet.

The front wheel throws
up at the lowet headset

stop as it rowates. the

the headset seams Lo

Pach Taalas 1
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races are dented, and the headset should be
replaced, not oveshauled. Like any ovarhaul,
aking notes during disassombly will help
during reassembly.

The handiebars are in the way whan servicing
the headset. It is best to disconnect the cables
from the boake calipers and derailleur, and
completely remove the bars. This will prevent
damage to housing and inner wires. See Qutline
Itoms 7-2 Shift Levers and 8-3 Caliper Rim
Brakes. Additionally, it is best to remove Gf
disconnect handlsbar-mountad computers to
avoid damage to the wire.

The pressed races may be beft in the head
tube and on the fork unless the headsot is being
replaced. Clean all bearings and races with a
salvent. Use caze on suspension forks not to get
solvent into lower sliding legs.

n-2.1

Threadless Headset
Disassembly & Assembly
T headset service here will inchids

BOave B P

cedure for threadless headset
sembly and assemnbly is as follows:
& Loot

and remove stem from
HRemove any washera/

m steering column

1-2.1_Figure 1

If necessary, drive fork downward to remave fork

c. Remove fork from frame and note orentation
of cage bearing retainers or cartridge bearings
as they sit in headset (11-2.1 Figure_2).

1-2.1_Figure 2

Inspect bearing retainer orlentation
before remaoving

d. Clean and inspect parts. View races for
pitting and damage, looking for gouging
and small evenly spaced pits (11-2.1
Figure 3). Use a ballpoint pen to trace the
bearing path. Roughness and wear will
be folt as the small ball of the pen passes
over bad areas. Wear in the races will not
become smooth with new grease. Any
worm parts should be replaced.

b otk from biks. It may bo necessary to
1). Once the fork is driven down a
s, lift it back up and remove center cona
from adjusting race.
)
_72 Bk Tl e,

M-2.1_Figure 3

Pitted headset cup

©. 1f the ball bearings have a shiny silver color
and appear smooth, they can be re-used
If the ball bearings appear discolored, they
should be replaced. The ball bearings are
gaenerally the last part of the system to
wear out.

1f the headset is using bearing caged ball
retainers, check the arientation of the retainers
in relation to the races bafors installing
Retainers have only one correct arientation. The
open side of the ball reta should face the
cone shaped race, not the cup shaped race. If
doubt, place bearing into headset. Us
race and press downward on bearings wi
hand and rotate race side to side. If bea
arientation is wrong, race will have a rubb
feeling. If orientation is cormmect, race rotates on
balls and will feel smoothe

The procedure for threadless b eadset
assembly is as follows:
a. Grease bearing retainers and bearing race

cups. For cartridge bearing headsets, drop

cartridge in place.

b, Install bearing retainers into upper and
lower cip shapad races

e. Install fork steering column through
head tube.

d. Install race-centering cons onto column.
Press centering cona into adjusting race
halp hold fork

o. Install spacers and accessories as
Appropriate.

f. Install stom and snug stem bolts. Check
for adequats clearance from top of column
o top of stem (11-2.1_Figure 4). 2-3mm of
clearance is recommended for clearance,
add spacers as NECeSSATY. Spacers may be
placed sither below ot above the stem

w

wananas narktosol EOm

V123 _Figure 4

Column must be recessed below top of stem

It is possible to replace retainer ball bearings
with loose ball bearings of the same dinmeter.

ins headsets. Installation and
loose bearings is mare difficult
it that the bearings stay aligned
s the headset is assembled

~os. Leave a gap equal to two to three ball
s (11-2.1_Figure 5). Do not attempt to
baill bearings. 1f possible,
rotate bicy paide down in the stand to
assist assembly before metalling fork. After
assembly with loose ball bearings. rotate fork
t5 chack smooth rotation. Any popping or
sudden: change in fesling indicates a bearing
out of place

m-2.1_Figure 5
e

Loate balls bearings in the ndag Cup-
wwhﬂhnﬂrﬂlm




t 1-2.2_Figure 2

,,-?

11-2.2 Threadless Headset Ad]
Threadless hoeadsets, inclucing low-profile
and integrated. all gparate on the same
principal. The bearing races must press against
the bearings. The bolt in the top cap will
w(pmmmmwhkhpmnn
washers below tha stem, which press on the
bearing races, which press against the bearings
{11-2.2_Figure 1). The stem is secured to
i p onthe k
The cap and balt at the top of the threadless
systems ae used for bearing adfustment only.
These caps do not secure the stem onto the
steering column. The stem uses bindar bolt(s)
o sacure the stam from moving once the
adjustmant is made.
1 not already inspected in assembly, remove The procedure for threadless headset
the top cap to inspect tha star nut of plug inside | adjustment is as follows:
the steering column. The cap bolt threads into | & Rexnowe top can bolt to inapect staering
this fitting and pulls on the fork against the | SR S i R
headset bearing surfaces, which acts to tighten | R e PRt e S

Spacers added to increase clearance between
top cap and column

the adjustment | b Loosen stem bolt(s) that secure stem to
| the stearing column. Lubricate these bolts
11-2.2_Figure 1 if they are dry.

o. Wiggle the stam side to side to sea
that it is loose. 1f the stem is jammed or
rusted frozen to the steering column, no
adjustmant can be made.

d. Align stem straight to wheel and gently
secure the top bolt. Stop when resistance
is falt (11-2.2 _Figure 3).

11-2.2_Figure 3

The top cap, bolt and star nut used for bearing
adjustment. (A) Top cap, (B) Bailt, (C) Star nut

Noto the height of the stesring column relative
1o the stem. it should be about 2-3mm (14")
belows tha level of the stem. The stem needs to
press down on the spacers in order to adjust the
bearings. I the steering column is level with the
top of the stem, it will be unable to add any load
1o the bearings. Spacers can be added adther {
above of balow the stem to achieve a gap |

Make bearing adjustment only when stem
bolts are loose

this early setting. Grab the upper portion
of suspension forks because the legs may
have play.

1. To adjust bearings, loosen stem boltis),

@ Tum adjusting balt in center cap %
tum clockwise,
Hecure stam bolts, check for play again

i. Repoat adjustments as above until play
disappears. Remembar 1o loosen siem boits
bafore turning adjusting bolt in cap.

|- Check alignment of stem and tighten stem
binder bolts fully,

Another test of play is to place the bike on the
ground and grab the front brake tightly. Press
downward on the handlebars and rock the bilke
forward and back. A knocking sensation may
indicite a loose headset. In effect this does the
same thing as grabbing and pulling on the fork
However, play in the brake caliper arms may
cause a knocking. Front suspension forks may also
have play in the legs, which can cause a knocking

1f a bearing adjustment cannot be found to be
acceptable, there may be other problems in the
headset. Bearing surfaces may be wom o
ball bearing retainers may be upside down,
seal may be improperly aligned. If play at
seams present no matter the adjustmae:
steering column may be too long and may
be pressing into the top cap. Add spacers as
necessary. Another source of play can be a loose
press fit, either in the head tube or on the fork
crown race. Sea Table 11-3.3 Interfezence
Fit Guidelines.

1-2.3
Threaded Headset
Disassembly & Assembly
Tha threaded race of a hoadset requites a
narrow headset wranch. Use either the Park
Toal HW-2 Headset Locknut Wrench, of alaige
adjustable wrench on the top Jocknut when
possible. These wrenches allow moré purchass
of the top nut.

The procedure for threaded headsat
disassembly Is as follows:

a. Loosen stam binder bolt. Attempt to move
will not move,

der bolz with
 hammer or mallat to freo the wadge (11-
2.3 Figure 1). Attempt to twist stem again

(11-2.2_Figure 2) |
gur e. Tighten stem bolt(s) and check for play by the stera by twisting. It S50
| pulling back and forth on fark. Turn the strika tho top of the steim bin
handlebar in different directions while
checking for play. There may be play at
|
4 Back Yagle.

Bl Bhia Bank i B

s narktoal coMm

Dive stem binder downward to free stem

-

Pull stem and handishars from fork.
Install whae! into fork to act as & bever.
Stand in front of bike and hold the wheel
batwoeen your knees while working with
the locknut and moe

Hold lowe: thioaded race with thin
headset wrench. Loosen and remove top
lockmut with second wrench, preferably
iarge adjustables wrench or Park Tool
HW-2 Headset Locknut Wrench
Remove wheel

Remove any spacers of brackets from
under the lockmut.

Unthread and remove the threaded tace.
Note ortentation of upper and lower
bearing rotaines

Puil fork from bike

Clean and inspect parts. View races for
pitting and damage, kooking for FougEeg
and small everly spaced pits (11-2.3 Figure
23, Use a balipaint pen to trace the bearing
path, Roughness and wear will be felt as
the small ball of the pan passes over bad
areas. Wea! i, the Taoes Will not Decome
smooth with pew grease. Worn parts
shoaid be replaced. 1f the ball bearings
have a shiny sitver color and appear

yeplaced mmmulwuﬂi
1o last past of the system 10 srees oGt




Inspect for wear and pitting marks an the
bearing racoes

Threaded headsets commonly Lse a SpacHr
with a notch of “tooth” on the inside diameter
This notch is designed 1o sit inside a groove
rnunning vertically in the column. However,
thess types of spacers will often rotate, causing
damage as the notch cuts into the threads. This
is especiaily the cass when tha spacer is mada
of stoel, and is relatively thin. Wide, aluminum
spacers do not tend to damage fork threads.
Inspect the threads of fork. If any damage is
present, file out the m , OT g6t & DEW Spacer
witho notch
headsat is usin
the ariantation of the retainers in rela
tha races before installing. Retainets have only
one correct orientation. The open side of the
ball retainer should face the cone shaped race,
not the cup shaped race (11-2.3_Figure 3). If in
doubt, place bearing into headset. Use mating
mee and pross downward on bearings with your
nd rotate race side to side. If bearing
crisntal is wrong, moe will have a rubbing
fealing. rientation is COrTect, rADS rotatss an
balls, and will fesl smoother

1-2.3_Figure 3

Open sida of bearing cage should face the cone
shaped adjusting race

The pracedure for threaded headsets

assembly is as follows:

o Groase bearing retainers and bearing race
cups. Grease thieads of steering column.

b. Install bearing retainers into upper and
lowar cup-shaped moes.

o Install fork stearing column through
head tube.

d. Thread on top race.

o Install spacers and accessories as
appropriate

{. Thread on locknut. Inspect that steoring
column does not touch inner ip of locknut.
Add spacers as NOCesSsary.

It is possible to replace retainer ball bearing
with loose ball bearings of the same diametar.
Loose balls, especially in the lower racer, can
move about which helps provent the pitting
that ly ruins head: A bly with
loose bearings is more difficult. It is important
that the bearings stay aligned in the cup as the
headset is assembled.

To use loose ball bearings, grease cups to
hold bearings. Place balls into cup-shaped
races, Leave a gap the size of two to three ball
bearings {11-2.3_Figure 4). Do not attemp? to
fully fill cup with ball bearings. If possible,
rotats bicycls upsids down in the stand to
assist assembly before installing fork. After
assembly with loose ball bearings, rotate fork
to check for smooth rotation. Any popping ar
sudden change in feeling indicates a bearing
out of place

M-2.3_Figure 4

Leave gap in loose headset ball bearings so
balls can roll frealy

11-2.4 Threaded Headset Adjustment l
Tmﬂdodhnduuuaumduw.w
locknut and thieaded race. The stem has ne
affect on the bearing adjustment. Thi best
bearing adj i a8 loose as ihibe, but
without bearing play or knocking. To achieve
this, the lollowing procedure will Arst create
play in the adjustment and then procesd o
incremaentally tightan the race until play is gone,
The procedure for threaded hoadset
adjustment is as follows:
a.  Make sure headset locknut s looss, Use &
headset wrench 1o hold threaded race. Use
a large adjustable wrench or the Park Tool
headset wrench HW-2, on the locknut
b. By hand, tum threaded race clockwisa until
it contacts ball bearings. Turn race back
counter-clockwise at least 1 turn from this |
setting. Hold threaded race with headset {
wrench and tighten locknut. Tighten |
leciknut fully (11-2.4_Figure 1]. This early
setting Is intended to have play:

11-2.4_Figure 1

Secure locknut before checking bearing play

¢. Check for play by pulling back and forthon |
fork. A knocking sensation indicates play
Turn the handlebars in different ditections
whils chacking for play. There should be
play at this early setting. If headset feals |
tight, loosen adjustmaent further until play is |
found. Grab the upper portion of EUSPEnAE0N |
forks boecause the legs may have pisy

d. Grab front wheel between knees and hold
it in line with top tube, Front wheel will
act as a lover to hold steering column
Throaded race will need 1o be adjusted

76 Bark Toanl.

T R R PR I SN PR .

B
slightly clockwise, Usg g
race and note
relative to front whea|.
Im.nbﬂqhnlﬂimmm
"“‘*“"""“""""Wﬂnhﬁnum
L MmmmMm
mwmmhﬂr-%ﬂhhh

rotating fork and moviag ferk
back at differant positions. ot

U play is presant, repeat staps “a xnd
abave until play disappears. Adjustmeat
unmd-am“..mm“m
m‘“ﬂ“‘bﬂhklmmmh
fully securs

wrench to hald
of wranch

Anothar vest of play is to place the bikes oo
the ground and grab the front beake tightly
Fress downward on the handlebars and
rock thie bike forward and back A knocking
sensation may indicate a kooss hesdset, In
afloct this does the same thing &s grabbing
and pulling en the fork. However, play in
the brake caliper arms may cause knocking.
Front suspension forks may also have play
in the stanchion and sliding legs, which can
cause knocking

! an scceptable bearing sdjustment cannot
be found, there may be other problems in
the headset. Bearing surfaces may be worm
out. the ball bearing retainets may be upside
down. or a seal may be improperly aligned
Ancther souros of play can be a loose press e,
either in the head tubs or on the fork crown
sace, See Outline Item 11.3.3 Pressed headset
instaliation. 1f the headvet seams well sdjusted
at one position, but binds when rotuted to
another position, the head tube may require
facing to improve beating alignment Conmak 8
professional mechanic

Bach Taalse 177



R;idset Replacement
& Installation

3_Figure 1). Unlike conven
are 0o pressed bearing rac

The integrated systems usa cartridge bearings
with an angular contact Lo fit inside the frame.

M-3_Figure 1

\

Head tube of an integrated headset bike

» are commonly two
e cartridge bearings. The
number is the contact angle of the inner
only 36-degraes. This is contact to
nd compression ring. The second
the contact angle of the outer race,
@ race surface contacting the frame.
& a bearing marked 36-45 has a 36-
gle for the inner race, and a
rontact angle for the frame contact.
an integrated headset, simply
. Cartridge bearings are
nd and a new bearing is placed
gain by hand (11-3_Figure 2).
t procedure is the same as for a
tional threadless headset.

fork race

he head

1-3_Figure 2
B

Removing the integrated headset bearing

Table 11-3 Headset Fit Standards

Steering
Standard Calumn:
name Threaded Or
Threadiess
Conventional 1"
Jspansss Threaded and
-
Standard (JIS)
,Ee;"m”::l.. Threaded &
Standard Threadiess 1
Integrated 1" Threadless
Co lonal Threadless &
1Y/ Standard Threaded Pressed races | 1/4"(286mm) | S40mm
% et = =
1%/" Standard Threaded Pressedraces | 19 (318mm) | 37.0mm
‘1?;".’;':3.".?{ Threadless | Pressedraces | 144" (S8imm) | 488mm |
i5 l
« d Th Slip fit 19" (28.6mm) A1mm
Standard)
Campagnolo® |
Hickter sus Threadiess |  Shpfi 1Y 2BSmm) | 42mm
Integrated |
Standard
| bov-Erolee | Ppressed races Aramm
@s-47mm bead tubey | N
ED-36 Threadiess |  Siipfit
Microtek Throadless | Pressed races
Integrated
3;'.‘!1!' 36° Threadless
eontact o ;FA._.
file readless l Prossed races
Low Pro
(50mm head tube) m
| Perdide’ Threadless

18 Pach Tttt
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11-31 Headset stack Helght
Hndn“ wary between brand and modal in
stack hoight. Stack height is the amount of
steering colurmn length the headset will oocUpy
{11-3.1_Figure 1), The steering column is always
longer than the head tube. Headset stack
height does not include the stem of threadless
headsets, nof any sing washaes used to give
extra rise to the stam.

11-3.1_Figure 1

Headset ctack height equals (A) plus (B). Note
stem height (D) and spacer width (C) are not
included in the stack helght as listed by headsat
manufacturors.

ay nead to remove
tam, i that is an option.

11-3.2 Headset removal

2 sat replacemant by remov
idlebars and fork as with Cutline [tem
dset Service. To remove pressed racos,
use a race removal tool such as the Park Tool
RT-1 Race Tool. Install tosl with smaller and
flewt theough headset cup. Squesze sides of
prongs and pull tool fully into head tube, Do not
press prongs with hand as prongs will close and
pinch flesh. A clicking sound will be heard as
tool prongs sngage head tube cup. Use a steal
hammat at the small end of the RT-1 and drive
cup from head twibe (11-3 2 _Figure 1). Use care

as cup approaches end of tube; the tool may
fall to ground on the last blow of the hammer.,
Place RT-1 with small and first through
remaining cup and Topeat process to remove
gocond race. A long punch can also be used o
remove the head tube races. Alternate tapping
left to right to “walk™ out the race.

1-3.2_Figure 1

Removing the pressed race

The fork crown race must be removed from
the fork. Professionals will use the Park Tool
CRP-1 Crown Race Puller (11-3.2_Figure 2). An
alternate procedure is to use a punch or other
tool that will angage race. In some cases this
may scar the fork and crown race. Place the
fork column downward on soft material such
as wood to protect top of column. Using a
hammer, tap race alternately first on one side,
then ths ather side, driving the race off the
crown seat (11-3.2_Figure 3).

1-3.2_Figure 2

Park Tool CRP-1 Crown Race Puller removing
fork crown race.

B P wrds Teses b

11-3.2_Figure 3 |

Carefully tap alternate sides repeatedly
to remove

11-3.3 Pressed Headset Installation
Conventional and low-profil
TACeS Of CUps require a pr
The press, or interference,
parts are held together by i
surfaces forced together. The:
diamater differance bet
surfaces. This tension is
tight in the frame. Gener ally, the dil t[
the press fit should be between 0.1
0.2mm. A professional mechanic will
ream the head tube to improve the fit

Use a caliper to measure the outside diameter
of tha cups. Next, measure the inside diameter
of the head tube in two places, each 90 degrees
from the other. Average the two readings
{11-3.3_Figure 1). The difference betwo
outside diameter and inside diameter &
amount of interforence fit.

al and exte

st be as

Measure and compare the inside diameter of

the head tube to the outside diameter of
the hasdset

Table 11-5.3 interference Fit Guidelines




¢ force is required 1o press headset
races into the head tube. Additionally, the races
should be pressed square to one another. It is
best to use a bearing press (Pask Tool HHP-2
Boazing Press) for the head tube races. The
HHP-2 Bearing Press comes with a jpair of cup
guides (#530-2) to help maintain cup alignment
during pressing. The cup guides fit most 1-inch
and 1-Ye-inch conventional hoadset races.

The procedure for installing head tube races
5 as follows:

5. Det y of the headset

s the accepta

press fit as described above
b, ed pross o of HHP-2 until
d of hex shaft thread.
. cups
d. eadset cup on top of head
p threaded press
ly through upper
..
5

2 o sliding press plate o
and push plate
mests he

o hex shaft,

] headsot cup

pross plate lever must be engaged in one of
seven hex shaft notches, Pull downwasd on
lower press plate to test angagement

11-3.3_Figure 2

Arrangement of cups and pressing guldes for
the HHP-2

g Turmn handle clockwise slowly and inspect
alignment of cups as cups enter hoad tube,
Press cups fully into head tube.

h. Inspect for full seating where cups meat

frame. A gap between the frame and cup

indicates incomplete pressing. (11-3.3_

Figure 3).

11-3.3_Figure 3

This cup is not fully seated into frame

L Remove HHP-2 from bike. Unthsead handy
1 turmn, pross lever of sliding pross plate and
remove tool from bike

It is sometimes possible to press a headset
without the headset press. Substitute a large
threaded rod, called all-thread, of % inch diumeter
with thick flat washets and two nuts fitting
tha rod. Press one cup at a time, use care when
tiirning ths nut with a largs adjustabls wrench

11-3.4 Fork Crown Race Installation
The fork ctown race is pressed 1o a crown ra
soat on the fork. Because the fork race is
than the crown race seat. it expands as it is
pressed. Crown races are commonty made of
bearing hard stesl, which are very hard and
brittle and do not expand to the same extent as
the head tube when the headset race
Measure the difference between the |

larger then the race by only 0.
Greater difforences then this between rac

race, the crown 1ace seat may
professional mechanic will u
cutter such as the Pack Tt
race seat is only slightly larger than the race (0.02
to 0.00mm) use & strong retakning oo pound. I
the crown race seat is equal to or even smalle:
than the mce, use a different oe if possible, and
consult a professional mechanic.

Tho fork crown race must be pressed to the
fork crown. Determine acceptability of press fit
as described above, The Park Tool CRS-1 crown
race setter will drive on the race. Place tace on :
fork crown and seloct most compatible Park Tool
CRS-1 aluminum ring, Place ring on tool and
insort ovet fork. Use a stasl hammer and strike
top of tool until race fully seats (1 1-3.4_Figure
1). Tha sound of the hammering will change a8
it seats, Inspeoct sides of race for full seating
against fork.

- TTTRRR—S—SS
| 1-3.4_Figure 1

Pressing the fork crown race

vje are some modets of headsets using

dge bearings that use a lowes race made
it These races press oo and

v hand. The race does not directly

& rotating bearings, but insests into

e earing rece

1-3.5

Star Mut or Compression

Piug Installation

Thisadiess headsets are adjusted by prosyure

® top-bearing race Pressure is applsd
when the bolt in the top cap is uctwu:nd. The
bolt is threaded into aither the “star nut™ of &
plug (11-3.5_Figure 1)

compression

RN



11-3.5_Figure 1

tar nut on the left and compression plug on
he right

a threaded system
ng column. A socket
od to hald the p

to the nut

nut with

1k

eated (11-3.5

Seating the star nut

ooden dowel to drive in the star nut. It
will require careful use of the hammier to tap
in straight. Another altarnative is to

< the bolt into the nut, then tap the bolt
the nut

11-3.6 Fork Sizing and Cutting
The steering columns on new forks are
ty] Iy longer than required and the column
it to fit. Threadless columns must be
long enough to fit the stem and ANY SPACETS
Threaded columns must be long enough to
angage the locknut. Steering columns that are
| oo long will prevent bearing sdjustmant

11-3.6.1 Unthreaded Steering Columns | ——
| ndjusted mmw”m

Retiowve what play you can, but the
Sdjistment need not be per;

Scribe o mark ste
1ing ool
stem (11-3.6.1_Figure 1), umn at top of

3.6 Figure |

TOOLS &
SUPPLIES

For threadless steering colun
length will limit the height of ¢
handlebars. When installing a new
considar where you would like th
to ba. It is possible to cut a th
relatively long and to use spacers un
stem to raise the bars. Howe

to how far the stem can s

the headset. For steel and al

columns, do not exceed 40mm betwee
stem and headset, If you feel your

stem and bar height than t

consider purchasing a new

height or rise,

It is also possible to cut a column pul
too long, and stack spacers above the &
allow bearing adjustment.

Carbon fiber steering columns also b
limits on the height of spacers. Generally,
manufacturers recommend no m than &
additional stack height betwaen stem and uppe:
race. Contact the fork manufactil
rogards to your fork.

The safest and most practical me
determine column length is to in
first without cutting. Mark the fork at
appropriate point and then remove
When cutting unthreaded columns, use b
Tool 5G-8 Saw Guida

The procedure for cutting threadiess
steering columns is as follows:

a. Assemble steering column into the haad
tubo with bearings and parts in plmce
Install stem and all desired spacers

b. Pross downward on stem to simulate &1

i toweard fork
wiill be the

gLem W

11-5.6.1_Figure 2

for cu

o Park




‘The threaded stearing columns require |
enough thread for the threaded race 1o press |
on the bearings, However, the column should
not have too many threads. The threads should
never extend past the depth of the quill stem.
If the column cannot be shortened to permit t .
the quill to extend past the threads, a new fork |
should be installed with less threading.

The procedure for cutting and sizing
threaded steering columns is as follows:
a. Assemble the throaded fork in the bike
Steel columns tand to be relatively thin. A pipe with all spacers.
ttar can substitute for the hacksaw technique b, Measure how much stearing column
sscribed above. The cutting wheal will leave extends past the top spacer and write this
burr at the end of the tubing, which must be number down.
o off, ¢ Turn the locknut upside down and
Alternatively, if no SG-6 Saw Guide is available, measure the amount of depth of locknut
is possibie to use a hacksaw and steel radiator | to “lip" at the end of the nut. This is the
se clamps for a guide. Measure and mark the | amount of available threading in the nut.
siumin. Mot d secuze one clamp on sach The steering column should not contact
da of the m leaving a gap wide encugh for | this inner lip when the locknut is secured
& hacksaw blade. After cutting. finish the end {11-3.6.2_Figure 1). Deduct an additional
1t and squar with a file. millimatar from this number, to allow a
For carbon fiber steer small gap between nut and column.

the fork. Thread fork into saw guide umi

it reaches deskred cut length at the gap for |
the blade. Clamp the guide in a viss, If ng

vise is available, hold column in repair stand
jaws. Use a hacksaw and cut fork

The threads at the and of the fork will
require extra finishing after the cut. Thread |
the fork further into the guide to expose i
freshly cut threads. Hold a flat file at |
approximately & 45-degres anghe 1o bevel |
the threads at the end of the fork (11-3.6.2
Figure 2). Rotate the fork into the file as the |
file s pushed forward. Use a round file to
finish the inskde of ths fork, removing any
sharp edges or burrs.

I Mmudlﬁwdthcﬂummlmrinw
5G-6 Saw Guide.
Lhnﬂllnhwﬂnhhludmlundal
stoel or aluminum columns. mm'z: :
pproximately & 45-degres angle to bave
t.lwandulmodumn. Use a round file or
de-burring tool to remove the sharp inside
edge of the column.
Remove fork from 5G-6 Saw Guide and

install on bike.

.

\ 11-3.6.2_Figure 2

11-3.6.2_Figure 1

Bevel end of fork thread

1f no Park Tool Saw Guida is available, it is
possible to use o steel threaded race as a saw
guide. Thread race on column and measure
exposed threads. Hold column in bike repait
clamp. Press race to clamp so it cannot move
Cut the column using a hacksaw, holding the
biade against the face of the race Finish the cut

Cut away of iocknut on threaded column. '
Locknut lip should not contact top of column.

d. Deduct the available threaded height in

00158 .o,
SUPPLIES

the locknut from the amount of steering
column extending past the spacers, For
example, a stearing column is extending
27mm above the spacers, The threaded
locknut measures 7mm down to the

lip. Decluct one millimeter from the nut,
malking only Smm of threading available.
Cut 21mm off the column,

with a file to bevel the end of the column
Many threaded columns are made with 8
machined groove ninning along the axis of
the threads, Many threaded headsets come
with spacers with a notch or “todt h" on the
inside diameter. The groove is for this notch.
Shortening a fork may remaove the groove Do
not attempt to extend orf create 8 new groove

| @ Usoasaw guide such as the Park Tool for the notched washer. If the spacer i§ mat.ir' of
steal and is narrow, file out the notch

5G-1 Saw Guide (1" column), ot 5G-2 (1-4" 1 .
[ Sobcnn) t s hat e, S48 16 46150 O { new spacer without a M‘Ch//_/-—/—‘//"m
i




Chapter 12

BIKE WASHING



| ovarzealous washing and rinsing cap wash

out grease from bearings. Avaid s | best to remove wheels from the bike. It is
| : 0 high. g bearings suct
pressure car washes or blasting the bike also a good idea to remove frame pumps, b s the bottom bracket, trabe
| with streams of water from the hoge | water bottles, and clip-on accessaries i
| It is possible to clean the bike by wiping | Tr;e‘:)roc:zdures for washing the bike is | 12_Figure 3
| off the frame and parts using 1ags. This | as u:’ o:‘:.b Fnp A
is & slower process and will also consume / a. :ﬂtm WYmm llju“ ].Ik:;l.a':u.:b with
alot of mgs: Usa a mild cloaning solwsny Lh b ‘dﬂw “.,1 washing
| such as a window cleaner or furniture ishes, warm water cloans batter. Mix a
polish to cut grime on the frame, biodegradubils soap, such as for dishwashing,

Cleaning with soap and water is vary I:g:oc::‘:::::::x::?n:: ‘-:“’ l:::J TS
effective but messy, just like washing a car, | available o
Bike washing is common with race mechanic, ' b. Sponge the area to be clamped clean of
which must clean many bikes that are often dirt and grit. This will prevent n,a—,;,,,.a the
wvery dirty. Washing is best done outdoors finish where it is clamped. Also c} i
in a place where the water can drain. Wear jaws of the clamp. (12_
appropriate clothing and rubber gloves. It ig
always best to use biodegradabla cleaners 12_Figure 2
whaenever possible (12_Figurs 1). Avoid
u.

g diesel or kerosene as a cleaner
Faor the most detailed cleaning, it is

Scrub chainrings with solvent on the brush

I Use chain cleaner f available, following

= (12_Figare 4).
table, use & stil!
chain to the kargest
1 side plates at
dais 1o move the chain

Clean jaws before clamping

¢, Clamp the bike in the re;
d. Apply the degreaser &
allow it to soak in. Also a
chainrings if thay are very o
la brush 2

e. Designate one stiff bris

' the smaller sponges as “drive t
tools. These will become qu r

\ should not be used on other parts of
1 hike. Apply degreaser to brush and k
other components, such as the der
and brakes, if they are very d
' chainrings and rear pulley wheels wi
stiff bristle brush and de sar. (12_Figure

3) Alsa serub the rear sprockets

stiff bristlo brush. If nocessary, usé &

iy and quickly
dirt from Chain cleaners can
pe di

tipped screwdriver to clean the chain
pulleys. Use care not ‘OM
pach Tagies

1868 Beos P L

Usetul ag, :
Wipmant and Supplies for bike washing,




from the drive train f- Wash rims and rim braking sy, -_

T

(3 %m:ﬁm rest of the bike. Wrap care not to ’“'Nmmmm aces, gy !
the small drive train sponge around the (12_Figure 8), For i tize, |
chain and pedal the bike, flushing the chain damp rag to cloan rim, buu;b'doﬂ.mr l '“'*ll- e .
clean with soapy watel. The sponge will scrub tires. P |
become contaminated with oils and should |
12_Flgure 8 .

not be used on the rest of the bike. Repaat
until the water falling from the chain is
relatively clean looking. Use the same
sponge 1o wipe off the chainrings, derailleur,
and rear pulley wheels. Drip soapy water
over the rear cogs. To wipe batween cogs,
use a rag pulled taut

h. Wipe down the frame with soapy water
using the non-drive train sponges and
brushas (12_Figure 6). If the brakes are
extremely dirty, use the drive train sponge
to clean, then follow up with other sponges.

i. Wasl r. If available, use a “bottla

brush”, (12

12_Figure 6

‘Wash rims but do not scrub at tire sidewalls

k. lfnohose is available, use a discarded
water bottle or plastic tub to rinse using
the second bucket of clean water. Rinse
from the top of the bike down. Spin
the wheels and chain to help remove
| aXCess water.
| L If ringing with & hose, use gentle spray.
i | Do not blast the bike using a jet stream
Clean frame with soapy sponge of water.
12_Figure 7 m. Remove the bike from the stand.
ot n. Bounce bike on the ground to shake off
y weater. If no air compressor is available, |
use a rag to wipe the chain dry. Ifan |
air compressor is used, blow dry the
| chain, but use care not to blast air at the
| bearings as it may remove greass.
| . Lubricata chain and all accessible pivo:
| points with light lubricant. Use care not £
| tubricate axle bearings of bottom bracket
bearings with the liquid lubricant.

Use bottle brush to clean hub ‘ ___————""-/

Bark Toor. Lo e IR
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Chapter 13
On-the-Ride Repairs




\echanical problems can and do ocour
whﬂrmmunuuﬂnuoud. The
‘best way to provent theso pmhleml s
wwhmmnmhwm the bike.

i wall maintained will prevent
many of the mechanical problems described
below, even when riding off-road.

13-1 Tool Choices

Should problems arise, be prepared by carTying

a fow tools, When salecting tools for the ride,

consider the type of bike components being

used by you and othars in your group. Consider

the weight of the tools and the amount of Space

avadlahle for carrying. Your budget and level of |

mechanical siill will also affect your choice of tools.
Thete are numerous possibilities for tool

options and pre-packaged tools kits. One

worsatile tool choice is the “multi-tool * These

contain several tools, inchy hex wrenches,

vrenches, tire lovers, and

5 type of tool is compact

and cost effective. You may assembie your own

take-a-long kit of tools. The lst below outlines

recommended tocis for a typical MTE or road ride.

Item Description Park Tool No.

MTE-3, MTB-7,
PPM-3 (includes | |
several functions of | |
tools listed below)

CT-5, or CT-6.

T or TL-2
GP-2 or VP-1

Park Tool SW-7
Match valve and size
of axisting tube
| Awsi0, awsg

13-2 Repair Procedures

Repairs made during the ride have soma
limitations. The right tools or parts are ngt
always available. Some bikes can simply ba
fipped upside down to work on them, but be
careful to not damage shift and brake levers
or housing. Additionally, some hydraulic brake
systems should not be turned upside down, I
it is necessary to tum a hydraulic brake system
upside down, allow it to sit upright several
minutes after the repair, then test the brake to
insure no air has entered the brake line.

The following text outlines problems that
may occur on the ride and gives suggestions
for addressing tham. If a repair seems
questionable, walk the bike home or call for s
lift. Do not ride an unsafe bike.

13-2. Flat Tire

Always carry a spare tubs. On long rides or
big group rides, carry two tubes if possible. A
patch kit is also essantial {Outline Item 2-6
Repairing Inner Tubes). To clean the tuba
before patching, carry a fodl sealed alcohal
wipe. These are available in drug stores,

13-2.2 Cut or Ripped Tire

Use a tire boot such as the Park Tool TB-1.
(Cutline [tem 2-7 Temporary Repair of Tire
with Tire Boot). Replace the tire as soon
as possible.

13-2.3 Broken Spoke
Tha only permanent repair for & broksn spoko
is to replace the spoke and re-trua the wheel

s

(Qutline Itemn 4-3 Repl Broken or D
Spokes). If a single spoke is broken, the lateral
true can be improved by loosening the tweo
spokes immadiataly adjacent to the broken
one, This will somewhat bring the wheel back
into lateral true. It may be possible to continue
the ride. If the wheel has 28 or fower spokes,
having one spoke missing or broken may make
the wheel unsate to use. Bent spokes, aven

severely bent ones, are less of a problem [ the
whoel is still adequately true, continue the ride,
Truo the wheel as necessary, und thag replace
the spokes after the rids. See Outline liem 4.2
Triing Procedures.

13-2.4 Dented Rim

Rims can become dented from striking objecys
on the ground. First determine the extont of
the dent. If the braking is not badly affected, it
may be best to leave it alone and finish the ride
Have the rim repaired or replaced after the rids
With rim caliper brakes, severe dents will ba
falt during braking and may lock up the wheel
unexpectedly, A badly dented rim can alss
affsct the seating of the tire bead. In sither of
these cases, it is best to not ride the bike.

13-2.5 Broken Chains

A broken chain can usually be shortened as
an emargency repair. If you have extra links,
these may be added, but the chain will be

compromised and should be replaced with a new |

chain as soon as possible. Note that cuter plates
must be joined to inner plates and remowve links
accordingly. If the chain was shortened, use
care not to shift into the largest rear sprocket
and largest front chainring b The

13-2.8 Squeaky and Noisy Chain

A squeaky chain is caused by the lack of
lubrication in the links. It & usally not
DRCESSATY to carry chain lubricant on shorter
fices if the chain has been hibricated as part
of regular maintenance. i the ride is especially
wet, the labricant may wash away. 1o this
case, almost anything tha: will penetrate the
tink will provide some tempoary hubrication.
cils or creams, bug repalient creams

most common cause for a broken link is improper
installation. When installing a chain, inspect

all pins and links to prevent on-the-ride chain
problama. Additionally, if a chain has broken on
a ride, inspect all rivets and links after repairing
If thers was one bad link, there are likely to be
more. For chain link cutting, see Outline Item
62 Chain Cutting.

13-2.6 Chain Suck

Chain suck ooours when n chainring will not
tolease the chain at the six o'clock position.
Tha chain gets stuck on a tooth and continues
tipward with the chainring and eventually jams
into the frama. If it is not too jummed, grasp
the chain at the bottom. and pull down while
turning the erank backwards. Scarring of the
paint and frame is Healy. If pulling the chain will
not dislodge it, it may be possible to disconnisct
A link of chain, and unthread the chain from the
frame and re-install correctly. The last option is to

R P R b

and cooking oils can provide some short-term
redief from & noésy chain. Clean and habricate
the chain properly after the ride.

13-2.9

Rear Derallleur Shifting into

the Spokes or Frame

Ths problecm e yplcally the ree of impeopar
limit screw settings. The Nmits of the
dorailiout act as a stop to the derailear body. ¥




sprockets. For two chainring bikes, use thy
smallest ring

d. Run the chain from the chosen rear sprockey
to the front chainring and determine the
correct pin to remove in order to shorten the
chain. It may be necessary to changs roar
sprocket choices to get better chain tension

e. Cut the chain and connect the links, The
chain should be tight enough so it doas not
come off tha front sprocket,

| £ Pedal the bike and bounce the chain up ang

| down to check tension.

13-2.1_Figure 1

By-pass derallleur to create a make-shift
one speed

13-210 Derailleur not Indexing Properly
The comman cm d

propah:
adjustment

cdexing

13-2.12 Missing Derailleur Pulleys

Look for missing parts if possible on the trail
or road bahind you. If parts are not availabls,
canvert to a one-speed as described In Outline
Item 13-2.11 Brokan Deraillour Body, Cage,

s p

App

or Hanger
1321 13-2.13 o
Broken Front Derailleur Cage Bent or Twist
It “:3:'3|!|eurg¢|;dy_ Cage, or Hanger The front derailleur cage can got twisted if
ot derailies | .a-; ;-JE!'!I'II ool cage a chain jams during a shift, or if it is struck.

Realign the cage i it has twisted, see Outline
Item 7-3 Front Derailleur. Outer cage should

be approximataly straight te chainrings. The
damilleur may not properly shift aftar the
te-alignment, so solect the prefarred chainring
and use cable tension or limit scrow to keep the
deraillour on that chainring.

Io:u,;e:hpcsnh.-e The bike may be convert

a Eingle speed 1 @t back ho ;

& Ramove tha chain
1o 6-2 Chain Cuts

Removs th 3
. e deraillour or other affected parts

For procedures see Outling |
ting.

13-214 Crank Falling Off

If the erank has completely fallen off, the holy
may be missing. In this case, walk the bike back
It would be dangerous to attempt riding it with
the arm simply shoved back in place. 1 ¥ou have
the bolt, re-install the arm. The torgque for crank
bolts is relatively high, around 300 inch. pounds
Basically, tighten as much as you fes] the toal

will be ahble to withstand.

13-2.15 Pedals Falling Off
A loose pedal may be secured with a comect

fitting wrench. Park Tool RW-1 and RW-3 Road

Wrenches are small pedal wrenches made
specifically for on the ride use, The Park Tool

MTB-3 Rescue Tool also comes with a short peda!

wrench. If no wrench is available, it is best to
walk tha bike. Riding with a loose pedal

crank may cause the thread to pull out of anm

resulting in a catastrophic crash for the rider

13-2.6 Bent Crank
If a bike has crashed with much force,

then oscillates as the bike s ridden If the
clears the frame, it is best to fi
riding lower gears and going sb
arm. If the crank does not clea
the bike or get a ride. Attempting t
bent arm may lead to failure.

13-217

Bottom Bracket Loose or Falling Apart
Depending on the specific bottom bracket, thers

may be very little ropair that is possible. It is
impractical to camry bottom bracket tools on
rida. If the bottom bracket is so loose that the
cranks strike the frame. do not rids the bike

13-2.18 Broken Derailleur Cable

If & deraillour cable has become fraysd between
the lever and cable pinch bolt, it is more likely

%o fail. Avoid using the derailleur if possible
Broken gear cables usually mean a nor:
functioning deraillsur

If & front deraillour cable has broken, and 8
"pare is not available, consider the remainder

P R I R

the crank
may bend, The padal surface and your faot will

the

13-2.19 Broken Brake Cable
Dormnummtomwmmum
cablss. If the cable were 1o fai again whan
needed, the consequences could be disastrogs,
Ride the remninder of the ride with caution,
and replace the cable 5 3000 a8 possible. Walk
the bike rather than ride i in doubt s 0 sufety.
R ve and stofe the bicken brake cable e
it can be properly disposed. For brake cabls
installation see Outline ltem 8:2 Cable Systee

13-2.20

Twisted or Bent Handlebars or Stem
Handlabars may become musaligned from
crastung. To re-abgn. stand i front of the bike
and grab wheel frmly between kneos. Loosen
stem binder bolt{s) and pull stem back into
alignment untd bars appear pasalisl with front
b, and sterm s aligned with wheol. Re-secure
binder boit(s). It will lkely be necessary to r-
sdjust the headset if the hinders of a threadies
stem are loosenad For headse? adjustment
soe Crutline Mtesm 11-2.2 Threadiess Hoadeot
Adjustment. It is possible to ride with & alight
misalignment kn the bars 1 the crash has actualy
bent the bars ot twistad the stem, & is best not
1o contimue riding. A bont bar or stem may il
without waning. Replace it as soon as possible

13-2.21 Bent Frame or Fon_t
Vary sivare crashes may band either the frame

L bebiod the
ot fork. Inspect the frame, especs

head tube. Look for paint &7
in the metal,
221 Figure LU

acks, and wrinkies
{13

ndicating beot frame tubiog

" the trama is bent, it should be

ot tidhe this bike
i can also bend.

s S



a bent fork makes

. nt Jooks odd. Again.
mmmulﬂl"'i‘"-

13-2.21_Figure 1

Baent frame at head area

13-2.22 Bent Saddle or Seat Post
locse on the post, it may
ed. For saddle

s
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