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How to UseThis Pamphlet 
The secetto successfully carning a merit 

badge is for you to use both the pamphlet and 
the suggestions of your counselor. 

Your counselor can be as importantto you as a 
hL  

	

coach isto an athlete. Use all ofthe resources 	
-' 

your counselor can make available to you. This 
- 	may be the best chance you will h ---v- c- to learn 

	

aboutthis particular subject Make count. 	 :- 

you or your counselor feels that any information 
• 	in this pamphlet is incorrect, please let us know. 

' 	Please state your source of information. 

1: 	 Ment badge pamphlets are reprinted annually 
ancl requirements updated regularly. Vour 	

( 
suggestionsfor improvement are welcome. 	

. 	* 

Who Pays forThis Pamphlet? 
This merit badge pamphlet is one in a series 

• 	P' of more than 100 covering all kinds of hobby and 
career subjects. lt is made available for you to buy 

.. 	as a service ofthe national and local councils, Bov 

L Scouts of America. The costs of the development, 

- - 
	•f 	writing, and editing of the merit badge pamphlets are 	 \ 

„ 

paid for by the Boy Scouts of America in order to bring 

L 	you the best book at a reasonable price. 

Send comments along with a brief statement about yourself to 
Pilots and Program Development, 5212 

- 
Boy ScoutsofAmerica•l325 West Walnut HillLane• Irving, TX75038 

lt you prefer, you may send your comments to meritbadge@Scouting.org . 	/ 
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Requirements 
Do the fcving: 

3. Expia a our courtseior the rnest hkdv hazard 
mav encourner while particiating n cvcling acvhis 

vhat veu should do to ant:cpate, 
ritt..::. and 	.d to the  

h. Show tnat veu no-,v firt aid or nurie er nese 
that coukl occur whie cvciing. nciuding cut, scratches. 

heat exhaustion. heat:roke, hvo:-
t:T :nia. rost: . 	.ivdraron, inecr stings tick bites. 

;nakebh: .:.:T r in vour c nsekr whv von 
shoud t 	. rnv ute noisonous iants and 
tv:::nous an 	 in veur area 

and .hued heiinei wune cvceng, ana ei wearirte :ne 
right ciothing for the weather. Know die BSA Bike 
ateiv G:: :nes. 

2. C.- -,.r and adust a bicvde Prenare it for ins:r:tion 
dc safetv checkiisi. Be sure die hicccle rs-. 2ts 

tocai ias. 

3. Show ve:: bicvce ti: . .....:aunseor:v. 
Poim oid:e adiurttnen.s er repairs Ozt .nve tnade 
Dc die following: 

all points - hat need re .......lubrication 

b. 	.-. 	.:-. .......... 	chec1± regvl:vv te make 
sure ihe bicvde jr saie 0 dde. 

ro adlust brakes. :.. ;e1 and he:.:. an' 
steering tube 



4 Describe how 10 brake safeiv with feot brakes and with 

Show heu-  to repafr a fat hv reniovin - 	lacirig er 
pati.g die id:: md .::. 

6. Describe VOLIF state and  
Cor :: ::e then: vJ111 mewrvehicle laws 

[singtheBSAhuddvsv - :::cc: - ::.etealio:::. 
ments for ONE ei die followirg epti: 7 s. :oad hik :. OR 
:.: .:raain h4. 

Option A: Road Biking 

a. Take -cad 	;vilh rocr courseor and demonstrate 
die 	 zwing  

1 Properlv rnoum pedal. and brake. i:::1.ding 

- 	an urban street t . : :. . .:: traffic. pro p,' 	execute a 
leit turn from die center n: die street: aisc 	nonstrate 
an a:ernate :eft-zum teclmique used duriu 4eriods ei 

rraffic. 

2erivexecuzea:::..:  turn. 

4 	tonstrate approt::;:- 	..::: at ii rihunirnonh 
whenvouarec:::: . ....:  

x proper curhside and rcad- ::e r.ding. Show 
feIv ann a :ow c arked cars. 

:acks 	 perlv. 

b. Avol.::.. ..........i:-.... . -avs, take two rides of 10 rndes cach. 
....:s :: . each. ard IV. ......des :: 15 rn:s ..... 

Yhu most make : -:nc?rt ei die rides taken. List da:: :or 
die routes t:avee, nd imeresting ;hines seen. 

After cempleong requirenent b for d; :oad biking 
10 ONE ei :he foHowing: 

111 Lav out ort a road map a 5Pmile trip. St: g iwaV 
frorn m:. :. :Iighwavs. iJsing vco: rnap. rnake :his 
ride in e:gu heers. 
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4. 

Prticipate in an organized hie tour of ai leas 
Make t1:s `de ::: 

.±ours cue sheer to make a map of the ride. 

Option B: Mountain Biking 

a. Take a tr:1 ide with vz'ur counseor and der:.: 
the fc'lcii: 

Properv rnourn, pedal, and brake, indudmg 
emergencv stops. 

skEls  
and ohstacies. 

Sho%t::per :: .::-::: hikers 
'VClistS. nclu :: : 	............... 	mc  

how :'per Lecu ...... ........z up ac:': 

i)enoi 	"v to 	cioss an o. ......... 
bv e:ther ::::i:ii ::ver ::: ohstacie an vou: 

::ounting vour hike and c:oss :. over er around 
the obstade. 

.6 C:: 	roc-i. gravel. z:. ::: ::s 	v. 

. De2,cn6e the ru:es ei irail ding. i cltdmg hc.' ".o know 
when a trail is uns ahahle for ridmg. 

c. On i:i.. approvi± v vour counseior. 
::•:iwork1esc 	::..:seacn,tWOrnies 

.. 	. 

	

ei 	m 	z 	 must . .. 

	

' 	er 
	

jes ta e 

:fillingt t7r... 	 us 
. . 	 re 	:::nLlavouto:. 

r 	l 22rlemp\o 
' 	 uL1e ml luple ml 

needed. Smav awav from main 
flignwavs. 	smP 	...... 

- 	j 	mal:: 	:.deinsmxhors. 

sIIk'[I 
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Introduction 
A niossenger wcves his way through a traff 	m in midiown 
Manhattan. A lawyer commutes to her officc iii Tbpeka, Kansas. 
A Scout zips down the street tu hang out with a friend. All these 
people are united by the hicycle, an arnazing invention that has 
been arouncl for tnore than a centurv and is liheiv hete to stay. 

l'he bike is ihe. most efticient human-po•vered vebicle 
ever invented. \Vith the energv it takes to walk a few miles per 
hour, you can ride four or five times that fast. Willi a little inore 
energv, you can travel 50, 75, or even 100 miles in a single day. 
liaw far and how fast you ride is realiv up to you. As bug as 
you understand how to keep yourself safe and keep your bike 
in guod condition, \•'mtr bike can launch vuu on a lifetime of 
adventure on roads and trails in your neighhorhood—and all 
over the world. 

In ihese pages, you will 
!carn the hasics of hcwle 	 -. 
t\ pOS, repdirs, maintenance, 
equipment, riding skills, safer. . 
ami touring anti moumain 
olKlng—In000citIou vou 
will need to fulfill the rnent 
hadge requlrements. 	 . 	.' 

o woat art' )0u W'' 

ing for? Grab your bike 
on your helmet, and bei ‚ 

adventure begin. 

CYCLING 	7 
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Types, Parts, and Fit 
The b.asics of 	 e die tirst 
chaiwdriver 	 toda-  
iiciudethe  
frame, 	wheels, a cham tha ... ........::he pedals to the rear 
.:&. handlebars 	die naer mm mc front wheel, arid a 
aat also cafled a saddle 

Howe,.- : he c aarisons end diere. Modern bikes use all 
sons ofinn:;t . ..... 	:h asfronta::: ‚earderailleurs, index 

comp 	.:: 1.in mal---i 	sr' 

ei stvies. each designed tor a different purpose. 
The major class ...:1bicvcles vou will prohabiv sa are 

mounzain hikes i1T 	road hikes, hvhrid hikes com: hikes, 
........................................................... 

The diagrams in the appendix will help you identify the bike pas 
described (and set in bold) in this section. 

Mountain Bicycies 
.:umain i:s. er MTBs. are intended tor use on trails and in 
the ................... 	Thev ar 	a...1: for power and maneuverabil::: 

..............e::.::es: 
 See the chapter 

en moffiflain 
• Smrav constr..:: :.:.... .t :iore compac: 	:3 mc than a road bike biking tor more 

high Pedals f:: 	:::a: 	xund ciearan:, fiat handlebars thar 
make handling ca 	•. rnformation 

• Versatile gearing—one to 30 wic:- ranging gears and rear aboutthese 
and front der aTeurs that allow 'er nding on manv kinds versahle bikes, 
er rerram 

• 	Fa -..knol: :' 	tires tor greater traction en trails  

• Hand brakes that al :: .: quick. control]ed braking 

C(CUNG 	9 



The features that make MTBs 
ideal for nigged ground also 
make them less suitable for 
Longer trips on paved roads. ; 	. 

\nt cn.mtain .:.I.s have suspensi:: vstem ita 
moomer ana mcre emcenr nae :anv evert nave rva 

disc brakes 

Road Bicycies 
Rcad kes are 	ic'r paved surface. bth for 	dnance 
ride and racing. Amcng their fearure: 

• Droped han:.::ar that nermit a chcice of riding nositions: 
higher for slow riding. hiliv terrain, visihidrv in - rai fi.::. 
comforraNe posture: iotvo hen speed. dar terrain, ac 
reduced wind reistance . :onsiderarions. 

• Na, rrow, hi2h-pressure ti-es thar are i:::xeighr. can 
tvirtal -ht :.lrmage. a,......educe roikng resista:.::. 

• F:.::: and rear deralleurs thar prc: .: ze lt .  : SO differenr gear 
:::. 	rre u ....:1v 

irrte the i.r .:.:;r brake levers. 

• 5. s::.00rh, narrov saddic : . t -ju-t;; ti:: :vcltszs weight ever 
the edais die best 	on for go erartrtg p'.rtr and for 
iortrt periods of ridine 

The 	ciass incudes eing 

:.-: speed. :.:: :rack hik:t which 
are raced .........4 and itave a 
single fiy.ed tr and ne brakes, 

Road bikes am designed to 
reduce rolling resistance and 
wind resistance. 



Hybrid Bicycies 
Hybrid and commuter hikes comhine features of road bikes 
and mountain bikes. They tvpI 2.' ha'. ::e larger wheeis and 
frame of a road hike and the upright ri:g Position and straight 
handiebars of a mountain bike. 

Comfort, Cruiser, and Utility Bicycies 
Co: 2. :: .:td cmiser bicycies are 	2ar short trips on fiat 

hicycies are typi!v 	or running errands 
an1 2c:.:.::c 	skcs, racks, or panniers 	 Iave 

idih tires anc . single speed, •.':hiie others feature 
thrc u.. :'" speeIc '. '. 	-e' 	cUi. A few }.'e frcnt and 
rear de;. ::S for 22 s:eed combina:::s. 12e 
pedals ire basic mc' .2-is . :h ruhber or metal treads, and the 
haa:ss: .:::se •:)r comfort. These bikes mav have 
coaster brakes 	..:.:1 

BMX Bicycies 
These 	'kes e ma 
for tric 	.... ::: 	:. 	and 
(or "verticah" in reference to
the top:- •::: 2. :'t ramps 
junpin:.  
othr s 	e small 	1es 
are strc 	

-. e 	

‚ 

abz'
B' 	Jen 	kes 
hav . rotor att :‚1 
ste:::, :vhich letz 	:::e: Spin 	BMX bikes, made forumping and stunt riding, 
the handie1:,:s 	•.1rees 	are small-wheeled and highty maneuverable. 

..:I:;.:.:t tar.::c: :h- 	ake 
cables. Thc :'.:''' .:. ' smali (2O-!nch. nd the handlebars are 
shghtiv upr:'h: 	::;c:ter man: ::::.:2E:: 	stability. 

You may occasionafly see a few other types of bikes. 
Tandem bikes carry two riders. Recumbent bikes 
place riders in a reclined position with their legs 
pointing straight ahead rather than down. Folding 
bikes can be foded up and carried onto a bus or traii 
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hand brakes 

Linear-pull 
brakes 

Parts 
Bei -  amiliar 	'owIedgeable abc how your bike is 
equ:;7ed make: r::::::i1e it more nianagc-, c 

Brakes 
Most hicycies h 2ve  et!er cc'aser brake or bnd  brakes !so 

Coaster b:.: 	iusec 	the 
of the rear ..heel; you appiv them by::aling backward. 

\Vnile t'c: hub ;::::ects tr- 	frc 	weainer, coaster brac 
have se':c:al dis 	antac-s. 	:c slightly Ion-er to aP;y 
than h: brakes and asct oniv the rear wheel. Plus, 
must h,e the pedals in position for pedaling backward to 
appiv 

Cantilever 
hand brakes 

12 	CYCUNG 



Levers mounted on the handlebars control hand brakes. 
lv. ;he brakes on the front wheel and the rear wheel 

are 	.:::rl1ed L: separate handleb: 	cvers. Operating through When hand-brake 
flexblc2!es, iiCS' !-vers cause rubber brake pads to press evers are fully 
agalv: :L nms of :h- wheels. 

\Vhiie hand brakes generally pr:ide more effec:v 	braking sqiieezed, there 
than 	:ih brake;. : 	 ::e:.:fre freque: 	idjustme:-:. C:: le 	::ust should be at 
he 	h - cked ofte: 	ocsionally r:.:ced to p:eve:.: 
snappir: 	Moisture and dirt on the v:hel rims can g:c;zly least an inch 

affect braking response. of clearance 

Higher-end mountain bikes are usually equipped w;th 
between the 

disc brakes. Disc brakes are popular because they are levers and 
more dependable in wet or muddy conditiotis, prcvide handlebars. lf not, 
braking modulation, and give the rider more stabHity 
on slippery surfaces.They are also relativety bw 

the brakes rieed to 

maintenance, because the brake System is sealec be tightened. 
Vou can learn more about othertypes of braking 
systems by visiting a reputable bike shop 

Geanng 
Gearing lets you adust the bike's efficiency—that is, the effort 
reuuired to : - .:ve tL u-a:s—bascc'.uu s::c;.::.Vhen 
vcu shift to .OW geu: as ;ou a:e cu:rb: •:..u.l ;L :e .veeis 
won't move very far on each pedal s::.L. u: v: 	ls:: won't 
have to 	ev. liard. ben vou sNb to a high gear when you 
are —.27, - ::„ e .. 	‚ eacb pedal stroke will move the wheel 

There are three main tvpes of gearing: fixed gearing, 
rnultispeed internal gearing, and derailleur gearing. 

FIXED GEARING 

LRI 
Fixed geanng 

CYCUNG 	13 



A fixed-gear bike h. as ordv one cear. which niav he high. 1ov. or 
etween. In :eda1s 3.wavs ::1ve 

the wheel. F 	:.aring . ..:v:und on utilit bie ancl 
track hik. 	 - , T ia::. 	sor 	:rs actuallv prefer fixies," 
as thev :: 	:a rnu :s::: 

MULTISPEED INTERNAL GEARING 
wi:h :: - ±:speed internal gearing usuallv have three or five 

Multispeed 	 ds. The lowest-m::: :: car is jur peda::c uphi  
internal gearing 	lt a 

operates in the 	::id e ... ....:caning an&  
hub of the rear 

wheel and is 

connected by 

cable to a 

control lever 

on the handlebar. 

DERAILLEUR GEARING 
..;3:Jeur is a 	::.ce that r:c;s the cham 	:c::..1 : 	 t) 

procket 	: chaTnng  
:er size. t::s :. .:1: ::-. 	:: 	 .: 	 :asses 

.. ........:various ..... :: ... :sor 
as nec:;c 	1............... :::C 	. .......... tiex 

.1roi mec:..n 	. ......... .S,-,nie  
311 11 hut nu: 3ikes have trc::: md 

rear :.::.iiIIeurs. 
iu 	car. 	.....................: ...... .c: af possible gear  

hy rnultioivi::c : 	 :: 	: 	 c: 	: :: .:ets (cogs 	on the 
hv the :dals. 	‚:r example, a 
\vith seven rear cogs 	:1:: ::..::.:ings (frc:;: 	prockets) has 
2! ocar combinations. a:3.i31e todav a:;ges trum five 

14 	CYCLING 



Devices tbae cnlrol the der!Ieur corne 
m a var- etv c.; 	- hev can 
• ::nemic shifters 	:•: 

...uncion wirh hr 
• 	moumed sn 
• Leversrnoir:: 	.t;.::r::•:.: ......... 

• Thu!-s!t 	.................:: ::: 	•: 

• Tws.-c:: 	 :s; :b 
handIear gnps 

Th2 -:tr::$ ci.n w::t: : two modes: indexed 
er iriction. A cltck ::: in the inde: 
svsten preciseiv c ürcis the shifting ü.i the 
deraillenr. Each dick of the shifter moves 
the dei..11 :-ur c: :rosiiion. mc t:::.ion-stv!e 

t:s n intin;te range ::::T.s:n. ib 
u movethe !er ............- 	-ears  

	

then adiust :he leve 	•-- - 

mechamsr. s: ---- rthess2:::st..:eas.:::: 
noise as  
be eith2: t::.::inde:::::. 	:s:::llv in 
ntcgrated brandbrake s:-em.s 

Wheels andTires 
\Vheels can he descrihed s saI 
• 	 isrneasiredineithern 	-rs 

--i though 
...............:r.ct:: 12 ::h -  th 

• The - 	beo'spokes 2.:.: 	cording 

	

::ke's intecde.t ..::c ::r:: 	In 
a whee .vi1 	as 	....... 

	

des 	- t: : :: agher 
concl;:::nsorhe:.::s 
a roaI iike may  

	

ner whcel. while a t.±:::: :.::: 	:av 
e 4S 	k­:: - r the same size wheei. 

/ 	2 

-.-- 

- 

Rear derailleur 
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' 	 • Bike vhees 	 iTOM Oile 
three 

/ 	 r 	1 S i 	 fl 1 
x'stiv 	a.re sgiv ea'/er riian 
11111mwheels, and den't werk 3S wei m W 

1 	Y ' 	 ronJ cp- 	1 hhänd 'eri  
L,  kt dc 	irI?on wiis 	ited ::: - eft 

zerr 	.are 

fun. 	 st oEen :: 	-:.. racng bikes. 

• R: 	.:.:::o cafl ':ac: Tut V:::...IUV 311 
- 	lire comhina:ior. 	bkes other 

ahiub te rman:e hkes have 

	

‚P 	
c1in•ri: 

Like vheeIs, ires are size :. :. ir.ches er 
mi1imeters. T.1 :.e sio 	a tre. 	:1: 011 

In a clincherue, the inflated 	the lat 	 an 115 sidewall. ieirst 
itbe presses the rembedded 	pu'iib 	 avter the snfl 
edge,orbead,ofthetire 

	

holdiog it 	 he 	 . 	- 
secure against the wheel. 	 Tube.s are .. ur'cer ters 

and exoyd i!is. rhe 	Thev 

itarar.r :: 	es, whLi: :2 rum :::‚- .... :c.Irhes2eorhenms. 
A 2 	i1' 4 1F'e 	 lo 

nu oz. 

1 	Dgl 

rteasurirre 	::Z1 mdi:meters. 

JR1 	1 

Twa types of hubs are used for wheeis. Same, right have solid axies with hex nuts 
an their ends to keep them tfght or ee foi4cs, or dropouts, of the bicycle.The quick-
release hub, !eft has a hall ov, axle t  rugh which a md passes. pennitting the rapid 
installation and remo.al of a „oheel from tfe bic,c.te Sorna mountatn bikas usa a 
third type of 2.), e aasembh, not sbav,n 1 that has a od-fork bottorn and a larg 
holt that gaas through the axle and into a receiver fitted with quick-releases. 
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Road bikes use nariow tires that are not much wider than the nms they are mounted 
on. A narrow tire, left, must be inflated to a higher prossure—at least 70 psi, or pounds 
per square inoh. In contrast, a mountain bike tire, right, is wider and requires less 
inflation pressure. 

Two tvpes of air valves, the Schrader and the Presta, are 
used in tub.s. Schrader va' -  ':s are the same as those used in 
car :::es. You push in a pin to reles€- :he air, while a spring 
shuts tre to retatr atr prEss: ?rr'sta vi!ves have a 
narrow. 

­
..n 

'
e:a :ip w: a 1ockr: 	 :hat can be 

partialiv unscrewed. The valve floats freely once the locknut 
15 UnScrT..ed; air pressure inside the tube pushes out on the 
valve to tain the air. Once the Presta tube is brought to 
operating p:ssure, the locknut is  

The Presta valve tube, bottom, is most often used on narrow nms because it requires 
a smaller valve opening, which is the nm's weakest point. 
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To check the fit of a bicyce streddle the top tube and Hft the 
handlebars until the top tube reaches your crotch leve lf the 
road bke fits you, there should be about an inch or two of space 
between the front tire and the ground which aliows you to 
dismount safely and ride with maximum efficiency. For a 
mountain bike, there should be 2 to 4 inches of space. 

Fit 

a hike neans adlusting ii to 	- aur :*:s :.:nsions. 
ue c'siest 	adjust aro he sauue an s; 

in e:i:tme c:ss. vau mav r.e 	to replace p:s 
stern or crank arms. 'Vien a bike fits .au iust right, you should 
enioy maximum efficency and minimal discomfort. 

Sizing 
::uly sized '::ne vi11 help vou ride wit c;eater 

Ths 	oe 'ett of the hfko 
so 	 shc. 

the :cht frame for vour bod\ 

Fitting the Saddle 
The most important adlustment is setting the saddle height. 

too 10w, 	put too muc:s 
sJdle is 	oh. vou !ose  

:s 	 entiv 	shcu: :c 
that 	ee is slightiv her when you are seated and have the 
ball of voum foot on the pedai in the 6 o'clock position. 

8 	CYCUNG 



To test the saddle's height, put on vour helmet, mount the 
bike dose to a wall, and lean one shoukler against the wall. 
Place ihe ball of vour foot dii'ectiv over the axle of the pedal, 
then pedal backward and check your motion. As von spin the 
crank, your leg should almost —but not completeiy—straighten 
out and your hips shouldn't rock. 

Some saddies can be adjusted forward or backward. lf your 
saddle has this feature, do the following: Put the nght pedal in 
the 3 o'clock position and center the ball of your nght foot on the 
pedal axle. Hang a weighted stnng next to the bottom of your 
nght kneecap.The string should pass through the center ofthe 
pedal axle. lt the string is hehind the axie, move the saddle für-
ward. lt lt is in front, move the saddle backward. Next, make sure 
the saddle is level and not tilted up or down. 

Fitting the Handlebars 
As a general rule, the top of the handlebars should be about an 
inch below the height of the saddle, so your weight is balanced 
betveen the sadd1 iid th 	m.11cbars. (This gudeline does 
not apply to 	hke ii1.v-style bikes for wiuch a more 
upright positio usua eerred.) \ur body proportions, 
flexbili', and riding sivL will heip you determine the most 
comtoriable, efficient h,u ilebar placement. Your local hike 
shop can heip you fine- inne this adiustment. 
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On a road bike, the handlebar ends should be tilted up or 
down so they are parallel to the ground. If the handlebars are 
in the correet position, your back should be at a 45-degree 
angle when you are riding. (This angle is a suggested guido-
line; your personal preference may vary.) If not, you may have 
to change to a different size handlebar stern or adjust the 
height of the bars 

These are the basic, beginning adjustments to your 
bike. As you ride more miles, you may find that 
minor adjustments will lead to large gains in comfort 

and efficiency. 

A line etcbed mi the hancllehar stern shows thc' maximum 
recommencted extension. Check your bikes specificaticus 10 

make sure you do not excecd the safe, iested limit. At least 
2 11? inches of the ;tein shouid rernain inside the steering tube. 

To test the saddle's fit, put on your helmet, mount the bike 
dose to a wall, and lean one shoulder against the wall. 
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Pke the bali o vou foot direc!v oe 	 eda. then pedal back- 
ward a: :heck vo:: ::::.:)n. Azs vc::::. 	:: I should be almost, but 
not cor:::'telvsrr:hi 	should be no rocking of the l': After adlusting the 
sec: 	. :ke sure tne saddle is level e  not ti 	up or down. 

- .:Je more rniles, vou mav find tha .... nor adiustments will sometimes 
iea - 	iarge gains in eomfort and 	v. 

Ilet, 
) - 

J - 	r 
- 	 - 	 -- 

For a proper mountain bike fit bend your arms stightly to heip absorb 
sho& Due to height and handlebar design, you may need to adjust your 
handlebar placement to accommodate your riding style and for comfort. 
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Maintenance 
The bic:.e is a ver: srnple mache. As long as you take cie of 
it, it wii ': vou ii ....... "fles of rnng psure. T'c infornation 
in this : -:c: will . :c'u get started. vou r::, keep in mmd 
requirements 2, 3, and 5, as weil as the Bicvcle Safet . 'eck1ist in 
the appendix. 

How much maintenance should you do? That depends on 
ou. If you are mechanicafl': :clined and have a good set of 

tools, vou can service ccs: parts of 	bike. II you do not have 
a c!er ica of '' t "cu are doing, you sho!d !erve evervthing 
bu 	ma:.:ce to an experienced ::hi:ic. 

Unless vou are an expert, you should have a trained 
mecha:* give ':r.:r bike a thorough ser:c 	var. This 
includes c.ani: 	nd repackin2 bottom- 	..‚ 	:st. and 
wheel bearings • inless th: . 	:il), and replac:::c vorn 

m.s, brake p:c:s. and tire 	::. . 'lont .: stances or in 
advse cordtos. vour 	................. serv:.ci me 	often. 

Just as :portant 	r:cing s 
maintenance. Before evc: ': ride, rernemher Your ABCs: 

• A: Check the air pressure in ':ir tires and inspect the tires 
fcr cracks aid 	 -' tCTT'.'C anvt»'c 	c< o the 

Deb :s, thc.s. 	 :::ay e c' 	‚.rce 
tube if they havent alreadv. 

B: Make sure vour brakes are wvkng propv':. 	e pads 
siiould be in 	ment and not wo wo. 	:::.cs should 
he taut and 	::.':ed at the ends, and 
mechanisms shouid be fastened correctly. 

• C; Make sure the chain is clean and well-lubricated. 
• u hc ridden in the rain, clean and lubricate the 

c.i:n irn::cciiately. 

Vau cart find 

heipful bike main-

tenance books at 

your local library, 

bookstore, online. 

or at a bike shop. 
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Tools 
Most bi!<e.s h'e erc-sized nuts 3d 1 c!s. and it is important 
to use t. -.e c:e:: 	:o remove 	:s: :n them. Except in 
an ernergency, do not use ad 	tools to turn nuts and bolts, 
:cause these 	:l to s:i: 2: 	•::'.c1 the co:::e: 

:eners. Ir.s -a 	se- :;e cc::ec: s:ie 	box, opea-: 	o: :\ilen 
wrench. Special :: - e:ches called cone wrenc::c-s 	. .;vell when 
open-er.: .vrenches are too thick. 

SCREWDRIVERS 
o Standard (slotted),¼ inch and 3/4 inch 
O PiUips, emaU and medium heads; used 

on derai1leuradustment acrews and 
a ccessory-mounting screws 

WRENC1ES 
O &x er open-ertr wrencIes. 8 to 17 milli- 

meters 1milhmeter increments); used 
for vanous nuts and borts 

• 64nch and 12-inch adjustablewrenches; 
used for adjusting brake toe-in and 
heactset-bearing work 

0 Alten wrenches, standard 
4 to 8 millimeters 

PLIERS/CUTTERS 
O Vse grip-type pliers, locking 6-inch; 

used tor grabbing bolts rounded by 
adiustabte wrenches 

o Diagonal cutters, 6-inch; used for cutting 
cable, cable housing, and toe straps 

O MALLET-1-pound wooden or rubber 
maUet; ued for Icasening handlebar 
e<pander bolt (usuaily found on 
older ikes) 

o FLOOR PUMP—high pressure (150 psi) 
pump with huilt-in air gauge; used for 
uderinftated tires; should work with 
Presta and Schrader valves 

0 TIRETOOLS—set of plastic tite tevers; 
used to remove clincher tires 

CHAINTOOL—metal tool that removes 

pins horn chains. used to break and 

reioin chains 
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Except für the floor pump, tire tools, and chain tool, which 
can be purchased at bike shops, the tools pictured usually can be 
found around the house or purchasecl at a local hardware store. 
Many bike shops seil tool kits that include the most commoniy 
used tools. 

Cleaning and Lubncating 
You should spend some time each week inspecung, cleaning, 
and lubric.ting vour bicycle. II you ride fairly onen, check the 
condition of your bike more frequeneiy. By finding potential 
trouble spots early, you can avoid breakdowns on the road. 

The parts of the bike that are not lubricated can be cleaned 
with a soft brush, a rag, and a mild detergent solution. These 
parts inciude the spokes, wheel rims, and tires. After washing, 
rinse and dry everything weil. 

All painted parts of the bicycle can benefit from an appli-
cation of car wax, vhich makes cleaning easier the next time. 
Take great care that the wax doesnt get into the drivetrain or 
on braking suriaces. The film of oil and dirt should be removed 
from the rims of the wheels so that the brakes will work 
smoothly and effectively. After washing the vheels with soap 
and water, wipe the rims with a clean, dry rag. 

Never wash 

your bike with 

high-pressure 

water (like in a 

drive-through car 

wash) because 

water will be 

forced into 

bearings, 

causing rust. 

- 

A good time to inspect the drive train and the rest of the bike for wom or broken 
parts is right after lt has been cleaned. 
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Cleaning luhricated components is a little rnessier. Spread 
pienly of newspipers to protect the surface helow the bicycle. 
Use an old touillhF1,ish with a little bit of lubricating nil or 
dcgreaser to bru off any accumulated dirt and jubricant froni 
the rear cogs, the dorailleur puilcv. the ct ntkset, and the LIlain. 
Wipe the parts with a rag to remove most of the remaining dirt 
fron :io components. Then carcfully clean each component by 

t with a rag that has heen darnpened with lubricant. All 
aime should ").t ,  removed with this step. A final pass with a 

cican rag will remove any lubricant used in cleaning and leave 
the parts dry and readv for the next step--inspecilon. 

lnspect the frame for hulges or cracks in the nietil or paint, 
especially at the joints. Look at the wheels for cracks in the rim, 
huRen spokes and spoke holes, tod in egularities. Scan the whole 
ririvetrairt for vorn, bern, or crackerl parts. \1ake sure „hat every 
bolt and screw on the hike is tight, taking care not to overtighten 
or strip screws or parts, and check the tires for anything unusual. 
Damaged iiies must be replaced immediately. 

Be careful not to let lubricant drip in brake pads, rims, or disc rotors. 

If lt does get on any brake parts, lt is nearly impossible to remove and 

may require replacing brake pads and cleaning rims or disc rotors 

with alcohol. 
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Lubricating 
Remernbering wht needs hihrication on a bike is eas: «Less is 
best.' Chwns 	cabes are ie prnaiy cornponents that require 
lubrication. Alwiv 	pc away excess lubricant, and prevent 
overspray by hokling cloth behin1 thc part \'OU are lubricating. 

High-quali iubrcants spec.ifn:aii, ornnLited for bikc can 
be used for lubrication of all closed (contained) components, such 
as the wheel bearings, the hcad ' the bearing assenhv that 
connects the front fork to the fne), and the bottombracket 
beanngs. F'or open (expose(ii comDonents, high-quality, vater-
resistant lubricants conraining silicone are recornrnended. Do not 
use comnion houschold oiis or proctucts such as WD_40®. Their 
sticic.ositiofl taps dirt, which adis to tanted ahrasion 
between the moving parts. A bike shop can recommend 
appropMte lubricanis. 

Tim,  oiiowng chart lists bike components 1w the recoin-
rnended(recu.'ncv 	ubncation. 

Chain Siliconebased Use a drop of lubricant When dry, after 
and wipe. rain, weekly 

Derailleur Siconebased Use a drop of lubricant Whon dry, after 
pulleys and wipe. Den't add rain, weekly 

lubricant where the 
pulteys come into 
contact with the cham. 

Derailleurs Siltcone-based Use a drop of lubricant Monthly 
(only on locations that 
pivot, not on springs) 
and wipe. 

Cable ends Silicone-based Wipe with lubricant Monthly 
dampened rag. 

Brake Silicone-based Use a drop of lubricant Only when 
cahpers and wipe. the pivot 

squeaks or is 
especially dirty 

Brake levers Silicone-based Use a drop of lubricant. Every six 
months 

Handlebar Grease (See text.) Annually 
stern and (See text.) 
seatpost 
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The handlehar Stern and setpost are Iwo parts *hat cio not 
move bur must he jubricaied noMerheless to preve u Ehen frorn 
corroding and jamming in their tubes. First, find and mark the 

f each one (you C00i 	an maskintz ae arocind the 
post). Rernove cach c. Ckin aol ubricate the tube 

hch lt was mounted; clean 	rease Ehe seatpost or stern; 
each part at its previous height. Do not overtighten the 

cicocg holts on these components. The seitpost boh only has 
0 kec•p the seat rom slidng clown. 'fighte!; nie stein imct enough 

to hold the handlebars agaist usual ceciing forces. Use torque 
\\enches  and follow your bike's torque specifications for 
icest results. 

Brakes 
Brakes are the most irnportant cornponents on a bicvcie hecause 
they stop a bicycle in motion or hein control its sp 	on a 
descent. They should function at ;naxirnurn efficie; )  all the tüne. 
Coas;er brakes should be adiusted and service] oi¼' I.ty a tocvcle 
repair specialist, but you can adjust hand brakes with a little effort. 

For the renlaining aiiistrnents, be sure vocr wheels are 
true, or lateraliv a]igned. Ib check, spin the cvheel. lt lt lias a 
noticeable side-to-side wobble or up- cnd-down "hop," lt's not 
true. Bike shops are well-equipped 10 true vheels. 

Keeping hand brakes in good working order and main-

taining air pressure in your tires are the maintenance 
tasks you will perform most frequently. 

Brake Pads 

First, check the brake pads for wear. If there is less than ¼ inch 
oft ubber ouside the brake pat base, or if the pils are ghtzecl 
and hard, repiace both brake pads on that asscnb!. 'Id maRc 
sure you get the correct reulacements, take the old pads to a bike 
shop as examples. Worn brake pads can be slaped with a file or 
sandpaper to remove any "shelves" formed 1)': Ono nads riding 
below the cvheel rim. The file also will remoc 	w giazing rrom 
the surfaces of pads. 

28 	CYCLING 



Loosen the anchor bolt or quick 
release (shown here). Ort side-pull 
brakes, this bolt is on the arm. On 
center-pull brakes, this bolt is on the 
bridye-wire hook.The main brake 
cable is now free to move, and you 
can adjust the brake pads so that 
they are aligned with the side of the 
nm when moved against the rim. 

The brake blocks 
should not ride 
above the tim on 
the tire, nor shoutd 
they extend below 
the side of the nm. 

u 
J 	fl 

The front edge of the brake pad should be "toed 
in" so it contacts the nm slightly before the rear 
edge.To make this adjustment, gently bend the 
fiat surfaces of side-pull brake arms, or adjust the 
shaped washers on center-pull brakes. Once the 
brakes -ire aligned with the rim, have a friend hold 
the brake pads (or use a tool or a piece of strinJ), 
then tighten their mounting bolts to secure them. 
You also can foflow this procedure to remedy 
squeaky brakes. 

After nufling the main brake cable taut through the anchor 
bolt, ttghten t.he holt. Now ihe brake lever hard several 
times to make sure nothing slips. After releasing the brake pads 
from contact with the rim, turn the barrel adjuster to nlove the 
brake pads so they just clear the rim as you Spin the wheel. 

Now center the brake pads on both sides of the rim. Side-
pull brakes can be rotated after their mounting bolts are loos-
ened. Center-pull brakes are adjusted by regulating the spring 
tension on cach arm at the pivot point. 
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Adjusting Brake Cables 

1. To adjust your brake cable, lesen the main anchor bolt. Squeeze the brake lever; 
unscrew the barrel adjuster.This frees the cable for loosening or tightening to 
decrease or increase cable tension. 

2. After pulling the main brake cable taut through the anchor bolt, screw in the bar-
rel adjuster and tighten the bolt. If you need to use pliers, do so carefully to avoid 
causing the cable to fray. Check the tension and readjust if necessary. 

Brake Cables 
If your brake cables are too tight, your hike mitht lurch vhcn 
oii Irv 10 stop. If they are too loose, you niht not be aLqc to 

fcctivc]v. 
inspect the brake cables and housings. 1 	bl€ hoish'g 

has any kinks or crimps, repiace it. The cable also should 
be replaced if there are sins of wear, loosc strands, or rost 011 

the outside. If you have any doubt about your brake cahles and 
hoiising, rciace them. Your brikes are critical to vo , - fc --y. 

Bcorc performing any caLie adjustrnents, make ... the 
cable-adiusting barrel, or barrel adjuster, is screwed all' rhe vav 
in, less one turn. If your hike has quick-release devices, make 
sure they are in the closed/down position. 
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3. After the brakes are ceritered, check the whole brake system hy squeezing the 
lever severat times to see that the parts work promptly, nothing sips, and 
everything retums to a natural position when the levers are released. 

Cantiever and ineanpuh brakes used on mountan hkes are mounted 

differentiy from sde-puh and center-puh hand brakes. However, the 

same kinds of adjustments am necessary: dm clea!ance pad alignment, 

and toe-in. 

Tires 
Irnproperly inflated dres probably cause greater maintenance 
expense than anv nher part. Undeminflated tires result in pre-
ventable cuts and (nage to times, tubes, and rims. 

Use only a frame pump or floor pump (or a CO 2  cartridge) 
to inflate your tires. Service station air pumps can blow out tires. 

Check your tires frequently for breaks, cracks, and worn 
treads. Replace tires that are suspect in any way. 
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Keep tires inflated to within 10 
- - ..........................  „gr psi of the maximum pressure 

recommended by the man ufac- 
. turer without exceeding it. This 

pressure is stamped on the side 
of each tire. 

Fixing a Fiat 
Rernoving a fiat tire from the wheel cornplete!y makes lt easier 
to find the cause of the fiat and to put everything back together 
without darnaging the tube. Do not rush, and don't skip any 
steps. By being patient and following the procedure, you will 
he less iikely to have recurring flais. 

‚*. . 	 Step 1—First, check to see if the 

	

/ 	reason for the fiat is die valve. 
The core in a Schrader stern can 
be tightened with a special cap or 
valve core wrench, hut tithes \vith 
Presta sterns rnust he replaced. 

1 

Im 4ii 
Fli 

Step 2—if the fIat is on the rear 
wheel, turn the urank by hand 
and shift to the srnallest cog on 
hnth the rear sprockets and the 
daiitring. Deflate the lire corn-
pletely, release the brakes if pos-
sible, and remove the wheel frorn 
the bike. 
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0 Step 3—Slip a Eire lever 	.: 	the um 
and the Eire ot: ::e side ei the .::eel  fi:.::g 
vc.. Slidethe :::l arc .::.± the um 	I! uhe 
EiN 	loos 	t: ikat 5i 

star::: at a 
peinE opposute the 
vaive ::d 

remo  

::i top ei 
the wheel exactiv 
the wav lt 
before vo,; N:':: :':ed lt. 
Pull t: : 	:::: ::i the tire, 
ur::::::aining the reative p:.:.ons ei the 
c1isig and tube 

Step 4—Inulate tIN rmhLm tube 

anv holes ::: :..: :r hearing Ehe 	ft 
air escape. Dunlmg t:te tuIN 
wa:er maY heip detec heiN  
otherwise  
ui. :arrespondin.g secuien : : :' :: 

sharp ohecu E1! 

caused Ehe ila: 	::soiuueiv sure the 
O±:E is gene 	ou continue 

Step 5—Replace . :: :t a new tube 
aid er Eire, ii necessauv. ei 
the procedures below to IN. ::: Ial. 
a. LoezlithehoIein 

is higger tha;: :te 
hei.: 	u:htpin.vous:ouid 

the tube 
iN 	:::tezing uh:: .:h the hole 

:irsung. A boot c:: IN :ade 
:tucr taue. a scrap .:: IN::im. 

a quarter-. :;: :- .ce ei a plasuic 
milk lug. ::; .;'. er even a 

e 
:ole inski: :h .. .. 

ms::ing Ehe tube. 

.-t ..--., 

0 
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t 	;be 	and dr: it, 	f 
natragi i:.rea nemd de !So :ha Must Mus 	a hife 

Wher c1ang rg ihr.:: 	e pah vou w 	:s 	:- :i 	rv he 

ar oatchng tubes, 1ai 	se it aderes ttght 	:: 	wäe. Ths pa:ch ; 
sflflce un1 vc' 	can get nom: .::ace Zitt 	e 

most iders da .. 	 . T. 	 .-‚ 
not corro et&y rt :..re ge. II :he pathos :n wur :e::; Mi requer  

removetHre 
ci:;v toc: 	icns: Rien te toe suriace . 
wizh sandpajs: -- 	 ::::;. rougheer 	tdet m 

nstead, remov ng k:.ApIv er. 	:un c 	::fte. \Vhie ;an:r. : 	r i 	....... 
ony one side bacung al one corner c'f a pat:it 	-na- 

de hack-i. 	be easv 	:uwe when 	are rav iar 
reco 	snded.  .:.. .... .1 coar o 	.:.:t 1 da ums e r  

loses us shite. 

Pee de bachg off :he pach. bemg careiuziol a .e aEvtm:t 
:oich i:s zean Surface. and :erner it oe: te 	The t:h 
shou 	:.ck hitnediatev; hoid lt down i 	. :es 	o;. a::: 
........... 	:::t::.-.re'xeseaed. 

Step 6— 1:: niake r 	unting the 
se:aicrnrio;vie:tt 

cat :he inside of ±e tre. :he beat 
ei die casng, and ihe tu.:: 

ffate :he re2anec er 
renaemea: :tbe wth eagh ar 
:: ive na sf'. sap :.:d inses 
de tube intc the tre so ha: :he 
.ulve stern 1; aigned w:h he 3he 
on the inc. Working witn the :i:e 

in 	e:±e wheeL 
and wo: 	nd of he ti:e ente 

tite wheek TI2 ::ewder shouJ a1ow In. 	: :15 using env 
vcurhandsIivoun:sitseatoo1ef.:tne 	:::- the:.:. 
be verr carefu nix o cut the .be 

Adust ü. 	zo that h .:::. 	::::teJ I:..:-::. de 
and de um :.o so that de vave stent is nerertdictilar te the 
ri" Staiing ri: poitu opoosi:e :he vae stern. meunt the o:heu 

efthetn :itethewheeh l:mavheh ta reeasea srnai 
ameunt c :.:r from de lute. 'r,  Check again te .t 	: re :he :uhe 
.s inside the tire 

34 	CYCG 



„ 

- 

The best place to patch a tube is at home.The best way to fix a fiat 
along the road is to use the spare tube you have carried for just that 
purpose, but you should always carry a patch kit in the event you get 
two flats on a ride. 

Now inflate the tire to about 30 psi and check to see that  
the tire is concentric (centered) on the wheel: The "witness 
line” molded onto the tire should be an equal distance from the Carry your spare 
rirn all the way around. Make adjustnents using your hands. 
Purnp the tire to the maximum recomrnem.led Iressure shown tube, along with 
on the sidewall. With the heip of the powder, the tire should a tablespoon of 
align itseif strght on the wheel. Install the wheel on the bike 
and reconneci iie brakes if necessary. talcum powder, 

in doubled 
Wet-Weather Maintenance resealable bags. 
Generaily, you will have to perform more frequent maintenance This way, the tube 
on your bike when you ride in wet or rainv conditions. If your 
bike has chromed-steel rims, vou ran benefit from switching to will already be 
specially coaeect atutninum nrns. 1 land brakes wurk much better coated and the 
with aluminum rims. The drivetrain will need to be cleaned and 
lubricated after everv ride thmugh cold, wet veatheu Brake pads leftover powder 
wear down tater when there is waer and grit on the fliflS of can be used on 
the wheels. Bearings can get contaminated and dirty sooner. 
Some nans of vour bike—such as the drivetrain—can become the tire. 

inoperalive if thev -ei coated with vater and freeze. These 
plus, especiaflv, regure preventive lubrication. 
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Equipment 
\lanv accessories are available to make cycling safer and more 
tun, comf .±!e, and secu. The cessries 	chose will 
depend on vie:e and hov; vou rke. S':::e of 	esse: -.a1 and 
more popular equiprnent is described here. 

Rider's Equipment 
Helmets 
Ac.:t 75 perce 	zfc' tis ar.z' 	 sahiltcs result 
Inc ::om cvcli:g ccci.de:s invcive 	:i:ies. A •:elmet is 
the most impe .:it piece of eq ....... :c:. 	. .t cari ou'n and 

:. '.ational High.vc. :.c 	e-:: Ac:nistration 
sa:'.c.e i..ets can reduce 	 5 ;ercent. 
So, e . 	'c.: state doesn't require Le.:net use, 	should 
alwavs vear a properly fitted helmet when riding your hike. 

To protect vour head, a helmet must do two things: 

1. Graduci: slow :he momentum of :c skull and act as a 
shock .jrbe;. A good helmet shoi hve e lining of 
rigid, ccshable foam at least half an inch :h:k. This 
lining reduces the seve: of damage to the brain 
when 	against die skull as the head hits a 
hard s:::ace. 

2. Prevent sharp items from reaching vour head. 
To do this, a helmet should have a rigid shell 
coverin c 
impac 	sarp c.- -.:ard ohiect ove 
surface, reducing the chance c:-- per,--  
Heimets.':ith fabric covers do not pc;vide die 
protec:ftc of shell-covere helmets. 5 elI-ccveed 
helrne.s ccc s.ide along :he road su:cce in cc 
accident, v: he fabric-covered versions tend to grab 
on the suriace and could twist the rider's neck. 

;: 

11 
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Select a sheii-covered helmet that closelv m atehes the size 
of your head an: s comfortable. Most helmc:s come :::th a 
selection of :•:: 	ible pads of various thicknesses that vou 
can :e 	.. 	vour 

:e fou.:.. liv adjustahie ear straps. 
We: ......................: 	 covers your ::head to .s: above 

Too far back 	the : s:aps s: 	:he helni, s: 	is 
ehm 	hould be 	... 

unfasten. 

.j . To increase visi. .:::. seiect a he.:r:t co:. ..... 
OU C. 	:.' retiecti. 2 :ape :. ............. 

other :c-:::e operato:s see yo: . ............ 
colored helmet will heip kee :au cool in the hot sun, as 
xviII one vith large 

Too far forward 	Even if lt shows 	darnane. a helmet must be replaced if lt 
has :e:. :arn in an acciden:. :cc:s:- 	oam protc .......... e 
hei(': .. Ii have been c:::shed. The he:: .... ........::.. :. Is: 
wheii auv of 	party. s:ow wear, or i ................ 	. marc 
than three ve: s. In tc::s of vour safety, : . 	::.savery 

sive precaution. 

Gloves 
Correctly 	Gloves erve several purposes. T:i: cushion the shocks trans- 

positioned 	 the vheei, 	 uce 
.: ... 	 . .•: s :...........:. 	'' 5 	gloves h ........ •.:. 

es aves are 	...ss, but 
range can be incre:sc 	a wool 

The rule to 	or svntn::: 	r under them. Coid-.;e:ther giores cover the 
remember s: 	whoie h:: 

If you are an a 	Shoes 
bicycle__even 	'-" oeda! in anv cort. fi4"e shoes. Howover, oes intended 

straddling 	spec: :::.::;:.s. :Jsuallv lightweight, thev have 
s to pro 	 and reduce fatigue. t. s . .... hag 

wthout moving— 	s:s :-. .:leats to i.. 	.........::ess pedals. Scs designed ior 

your helmet 	 .: 	 :ypically h: 	.e 	tread, wi: .rnountamn-biking 
soo of tre:: 	. :::d on hik:se boots. This 

should be properly tread cores: i: when von have to walk vour bike over 

fastened on 	obstacies 	.ddv trail. 

your head. 
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lt you wear ordinary shoes when cycling, tuck your 

shoelaces inside your shoes. Otherwise, the laces could 

get tangled in the chain or the chainrings, causing you 
to crash. 

Eye Protection 

Because your eyes are so exposed on rides, they can be stressed 
and damaged if they are not protected from the effects of sun, 
wind, and flying particies or insects. lt's a good idea to wear 
high-quality, polarized sunglasses when yen ride. When you 
den . t nced suii protection, cicar or amber rkiing glasses or 
goggles are useful. 

Identification 
Every rider should carry some form of identification when cycling. 
In case of an acuident, autliorities can use this information to 
reach the peopic who should be notified of your situation. 

II.) inormation can he neall rccordcd on a card and glued 
inside your helmet or starnped into metal dog tags you can 
purchase. Whate'er the form, the information should be carried 
where it can be mund easiiy by someone trying to heip. Keep 
it on you, not on your bike, which can get separated from you 
after an accident. 

You should carry the following information whenever 

you are riding: 

• Full name 

	

• Horne address 	 - 
• Horne telephone number (inctuding aree code) 
• Date of birth  
• Names and phone numbers of people to 

contact in an emergency 

Special medical information emer- 

gency personnel shoud know, 
including any medications 

	

you are taking 	 ' 
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Roadside and Repair Kit 	TOOL ßAG 

Be prepared for roadsi' 
emergencies by carryir 
a kit containing the iter 
shown here. 

SPARE TUE 

131KE iDOLS 

N1iFICA11C 

Registration 

'fraffic regulations vaiy by state and locility, but all sta- consider 
hicvcles the same as other vehicies. Bicvclists are gr itcd ihe same 
rights and have the same responsibilities as operak 	f motor 
vehicles—an awesome set of obligations. 

Check 	vour local police department or bike shop to 	find 
out the hicv 1 egulations in your community. Many municipali-
ties have 	iinances regulating bicycle registration, inspection, 	and 
usage. Many require residenis to register their hic des with the 
local police and to show a registration sticker. Others require riders 
to pass a hicycle inspection and rider exarninatlon to obtain regis-
tration. i)uring the registration process, the police typically record 
a compiete description of vour bic dc. hcluding its serial number. 
If your hike is stolen and iaier recuveu 	„his informalwil mav 
enable police to return it to you. 
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Money 
You should carry emergency money on every ride to buy food 
or drinks „v ,!„en necessary. On many trips you will want to 
bring spending mone, but lt is always nice (0 know that your 
emergency cash is in reserve. 

Ciothing 
You can ride in just about any clothing that is 
comfortable and cloesn't restrict your range of 
motion. However, many garments have been 
designed specifically for cycling. 

Jerseys. A cyciist's jersev is a tight-fitling. 
short- or long-s!eeved shin made of fahne that 
wicks away moisture. Jerseys are long enough 
to -oxer vour waist in the normal niding Position 
anid usually have pockets sewn ente dxc back 
where you can carry food or other small items 
while cycling. Bright-colored jerseys help other 
drivers see you easily. 

Shorts. Cvc)ing shoris protect your skin where it comes 
in contact xvith the saddle. These shorts are made from a 
stretchable synthetic material and have legs long enough to 
extend below the edge of the seat. A special material is sewn 
into the crotch of the shorts to provide padding and xvick away 
moisture. Cycling shorts come in many colors, but black is the 
most popular because it does not show stains from dirty hands, 
chains, saddies, or tires. 

Jackets. Like lerseys, cycling iackets have long tails and usually 
have back pockets. They tvpicaiiv have a breathable back panel 
to let excess heat escape; sorne feature armpit zippers and 
reniovable sleeves. 

Weather-Appropriate Gear 
With the right gear, cycling can be enjoyed year-round. In hot 
wcxither, it is important tu wear ciothing that ‚liiows the flow 
of air to cool your body. Riding in wet or cold weather requires 
more specialized gear. 

v 
Für maximum 

safety, attach 

retroreflective 

strips to 

your jersey. 
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RAINWEAR AND LAYERS 

Do not rely on 

cotton ciothing to 

keep you warm 

while cycling. 

Cotton absorbs 

and retains 

moisture, actually 

making you colder 

as you ride. 

Rain clothing, such as high-tech, breathable-fabric rain jackets or 
simple nylon windbreakers, should shed the rain md aliow air to 
flow around your body, keeping it at a comfortable temperature. 
Rainwear should be a bright color such as veHow or lim green 
and have retroreflective strips to help other drivers see you despite 
poor vkibility. 

\ur body controls its temperature by perspiring, so trying 
to stay dry in clothing that cannot breathe will cause your body 
to overheat and can lead to hypertherrnicz. Ridng unprotected 
from the rain can cause your body to cool ton much and create 
a serious condition known as/npotherT?1io. (See the chapter on 
riding skills for more information on this topic.) 

You can mcintain a comfortable hodv tcniperature over 
a wide rauge of COOi to cold conditions by dressing in layers. 
Experienced riders will often put on warmer ciothing—long-
sleeved jerseys or cycling tights—when the temperatures start 
to fall into the high 50s. To stay warm on cool or cold days, 
use multiple thin !avers of material that wick moisiure away 
from the body and keep you warm even if you get wet. Wool 
and nolvpropylene are twa such materials. Thin, closed-cell, 
neoprene-rubber foam is often fornd in, gloves, siloc covers, 
and Mcc masks. 

All clothing works better when you can prevent wind from 
penetrating it and carrying off the hody heat you are tr\'ing to 
conserve. \Vtndproof yourself by weanng a nylon shefl, vindproof 
warm-up pants, and wind-resistant gloves and shoe covers. 



PROTECTION FORTHE BODYS EXTREMES 

Becau 	1egsaredair. 
the Iea 	from the cold. Vour hands. 

and ears tiil be the 	 :he cant generate or 
heat weil. Hedt. 	.::rs. full-fingered eloves, 

hee 	r bc 	:ershoesii.± .:otect the- 
c: 	bodv. 

T "arm up, vor 1 3dv needs to t:ars he 	m warm 
areas 	:ooi ones bvuiating blood. Th :ioth.:iiou 
wear—esDecialiv glo 	nd so,k:,—shouid he lose enough 
to allow tjzood,  circulanon ..: tigtn enougi. 	.iiate against 
the cod Gloves and sixl–z 	are roo Lig 	actuallv make 
veur ::•.:.as a:. :eet colder. 

\ur eves an 	............... r:on f:::. :1. coid. 100. 

Clear er amber-tk ...... 	 fl(tI[ 	.. .V1C sunglasses 
rotect vour 	 mind, \Vh::. . ...jeratures drop 

.:ra mask, bai.:.mva, oreven 
an in msive carpemers ijust mask over veur mouth :i nase 
to pr . .....t zhe cid. drv air vou are breathing from anang 

Special Gear for Mountain Biking 
If veu ride an cha]englng mor 	:. ills, veu i:u wam to 
consider wear...:.  
cvcing g€::: 	:: loumain bikers preer te wear BMX 
helmets. ::: :..........• 	ch cover l'e ears and iaw a d hive 
smal!er vr. ?:mers wear sleeves :: ads ....... 	md 
kriees nd even upper-boi.: .Trmo: thar ic:..: :: 	iething 
a kmghz mighr ;vear, 

\Vhiie such gear protecis: .. ....bodv lt alsc ........es con:for 
ncreases wei:: .. \Vha:ev: ::ar veu are w:::ng. -voll can siill 

get seriouslv liun ii veu die b-- -  :ur :::hiiiues or dont use 
common sense. 

Bicycle Equipment 
Racks 
Racs are m€:: :: :asdc i:ames atta:. 	e 	bicvcle : ::elp 
tnpo ebic f allow veu eo secure ah unds of 
to the hiccie whiie keeping :he gear awav front the werk. ::: 

parn :: the LI:: and off vour hack,  
wth veur baanre. 
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Arncng :e rac.s availabe 
ar 	:ha are ii:e cm 
handeba:s cve: . 	wh 
or cm he nr 	: cr:er me 
rear vhee \:e :L: 	e!er 
arac. 
:he ; 	weih: iz 	crv 
Ore franie cmricar. 

v-dei : :k. aows .he cvc1is 
toca. 	27 	520e 

o{ he rorr 'v;:O1. iceepn,he 
veht kr.v on .he 5ke a 

e Nke m 

Bags 
T'he :.-: va::carrvgearw.:Ic 
c:chig r 	ags ;dfcav 

c o n s in i CT ec 	oc gea sec ;c. 
- -$t 	a:io ::.:e::c  

maH kerS 

• ne best dflO eisiest way for a cyclist to carry 
extra equipment is tatet the bike haul it. 	 a 	 ...... 

mim es ca :ve :re: 
d . 	e 	.; 

as 
 

Z. .;cio. ere± W± 	S1 

	

Hancieh3r 5a are 	ior 	herris 	rcc. 
:c. 	cae:as and 	 ht: rr ba shi 

crrv a i:tle veigh: 	. 	Ibie 	ae 	re 
Sea ags ha a::ac beind arr e' -x Me adde a:e :ne 

5es: pace :rr repir ger -er,  h::o.. Reck nnks cr 
te 	.:•.: •c:angrar-sa€i ags ta: e::e:n t  a  
reerreck  
Prners 	 :I:az hang verncahv cm :on cc rer r-s 
cne:herstdehewhees These areusedc:arrvn.: - : 
or nuhav h rie- 	1 :crrirs. 	ne bacs ccc :h.  

:­zu fen becvee; he -op zce and,  sec: :ub-e o he hcvce. 
:hev cc:: ibs:rue for a sec: oeg. 
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Locking devices 
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Water Bottles and Cages 

You can conveniently carry plastic bottles of fluids on th 
bicycle in water bottle cages tbat hold 20- to 25-ounce 
hottles of liquid. The cages are usually clamped to the 
seat tube or down tube or attached with screws to 
st:eciai threaded sections of the frame. Backpack-style 
hvdration packs are popular for mountain biking and 
can hold as much as 100 ounces of liquid. 

Locking Devices 

All riders should have none mea us of preventing bicvcte eheft. 
A padlok on a COOCd .vibk is one ol the simplesi solutions. 	

INPF Locks specifically Jeigned r bicycies are also available. The 
cable should be bog nocugh to pass through both the front and 
real wheels. Alwnvs sc.nre your bike to a sturdy parking rack or 
sorne other inunüvable object like a tree, pole, or lanppost in a 
way that doesn't interfere with other people's movernents around 
vour bike. If you ride hv vourself, von xviii need your own locking 
oquipment. Group riders often can vue kcking devices. 

Pumps 
A pump is a necessity when you have a fiat tire.The tong pump  
available for road use are mounted directly under the bike's top 
tube. Minipumps and tire infiators are stored an the bike in thei 
own or carried in a seat bag. 

Before you need to use the pump on a ride, be sure lt car 
inflate the tires of your bike and that the inflation head k 
compatible with the type of valve used on your tires. 



Lights and Reflectors 

In addition to 	Common sense teils us not to ride at night. lt you must ride 
in the dark, you need Iights and reflectors tor people to see 

using lights and 	you—and tor you 10 see the roadwav. Even if you are cycling 

retiectors, you 	in an area with streetlights, you still need lights to ride in the 
dark. Lights and reflectors should be aimed in at the ground 

should also apply 	some distance in front of YOU 10 be most effecti'c. Remember 

reflective tape 	to carry spare lightbulbs and hatteries in your gear bag 

All cyclists in all states are required to use a white front light 
on their bicyc]es frein sunset to sunrise. Some states may also 
require a cd war taillight or a red rear reflector, or white or amber 
side reflectors. Check your state laws tor re(.luirements tor lights 
and refleciors. A hike shop can help you select these components. 

For cvcling in bw light or darkness, you can select from tour 
main typeS of lights: 

1. Small battery-powered Iights \vnrk well tor riding in areas 
with streetiights and cau be used with rechargeable hatteries, 
keeping operating costs bw. 

2. Generator systems emit enough brightness even on dark 
roads, and they go dark when you stop riding. 
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3. High-powered battery Iights work weil in all conditions but 
have heavy battery packs, cost more, and need more frequent 
recharging than other types of lights. 

4. High-intensity/high-efficiency front Iights with rear strobe 
Iights can be fastened with Velcro to helmets or ciothing. 

Mirrors 
The cyclist's rearview mirror alerts the rider to vehicies 
approaching frorn belilnd. 

Rerneiuber, howee; that using a rnirror is no substitute 
für scanning by turning your head and making visual contact 
with eveiything around you. 

Mirrors can be mounted several ways on the handlebars. Several 
styles of smafl mirrors attach to glasses or helmets. Although smafl, 
these mirrors provide a wide fietd of view. 

Cycle Computers 
Cycle computers, also known as cyclometers or cyciocomputers, 
are hand!cbirmnunted devices that track your speed (current. 
average, 	maximum), distance traveled (per trip and cunula- 
tive), riding time, and current time. Some models measure cadence 
(pedal speed), altittide, elevation gain, and heail rate; high-end 
models werk hIe the GPS units found in some cars. 
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When the pedal 

is around the 

Ridrng Skills 10 

position as shown 
You may have learned how to ride a bike when you were a little 

in the photo below, 
kid, hut you can still leam to ride more safely and efficiently. 

you are ready to 

Mounting and Dismountng start pedaling. 

To mount the bicycle, engage the brakes to prevent the bike from Romember, the 
rolling. Swing either leg up and over the bike and straddle the 

forward motion of top tube. Now put one of your feet on the pedal. Use your foot to 
turn the crank backward until lt reaches the 10 o'clock position, the bicycle will 

Release the brakes and push down on the pedal. As your provide the 
body moves up and the bike moves forward, the saddle will 
move under you. When the opposite pedal reaches the 12 o'clock momentum needed 
position, make a second pedal stroke. to keep the bike 

To dismount, place the left pedal straight down and stand 
on it like a step. As the bike is about to come to a stop, lean a (and you) in the 
little to the right and put your right foot on the ground. As soon upright position. 
as you can, position the left pedal to the 10 o'clock position in 
preparation for starting again. That way, you are ready for a 
quick start with minimal effort. 

To brake efficiently, you must keep your 
brakes in good operating condition. About 
80 percent of the stopping force of a 
bicycle comes from applying the brakes 
to the front wheel (except on a bike 
with coaster brakes, which are stopped 
by pressure 00 nie rear wheel only). 
When a bicycle is stopping, nie rider's 
body weight and the weight of the 
bicycle shift forward to die front wheel, 
reducing the weight over the rear wheel. 
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If you apply the front brake too forcefuliy, you could go over the 
handilebars. If you use the rear brake too forcefully, lt will skid and 
wear out your rear tire. The trick is to use both brakes together in 
the most efficient combination. 

Apply both brake levers at the same time. If the rear 
wheel starts to skid, release the rear brake a little bit until the 
skidding stops, and then reapply the rear brake. lf you follow 
this technique, your stops will be safe and efficient. 

I 	ShiftingGears 
When you ride, you should try to maintain a consistent cadence 
(the number of times per minute the cranks rotate) Shifting 
gears lets you do this. 

In a pronounced 	When climbing hills or riding into a headwind, you change 10 
change of terrain, progressively lower gears to reduce your effort. Going downhill or 

'oshifthefront 	
riding with a tailwind, you change to liigher gears to increase your 

derailleur as weil 	leg effort and maintain your pedaling speed. The more tired you 
as the rear. Move get, the more you should shift to lower gears. When you think you 
the cham, using 	need 10 shift to a lower gear, do so as soon as possible. This keeps 
the front shfter, 	your cadence consistent and preserves your momentum. 
onto a smaller 
ring for 

rnae er 	How to Shift Gears 
which it's easier 	You can change gears while you are pedaling forward only if your 
to pedal), and, 	bike is euipped with derailleurs. The forward motion shifts the 
using the rear 	chain 10 different cogs or rings with the derailleur. Just as you 
shfter, onto a 
larger ring for 	move the shifter, slightly reduce the pressure on the pedal until the 
a higher gear 	next gear is fully engaged. This aliows for easier shifting with no 
(one that enables hard changes that can damage drivetrain parts. For safety, don't 
pedaling as 'fOU 	shift the front and rear derailleurs at the same time. 
go downhill). 	 If your bike has three chainrings in the front, you will do 

most of your riding with the chain on the middle ring. This 
means that you usually have to shift only the rear derailleur 10 

find a comfortable gear. Keep pedaling and use the shifter on 
the right side of the handlebar or down tube 10 move the cham. 

For bikes with a hub gear, shifting can be done at any 
time, whether the bike is in motion or stationary. 

As you become a more experienced rider, you will learn 
to shift by feel, reducing the need to look away from the road 
or the trail as you adjust your gears. The cyclists' adage, "shift 
early, shift often" is also important, as it serves as a reminder 
that shifting before your terrain changes is more efficient for 
you and less stressful on your bike's drivetrain. 
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Rufes of the Road 
Cviis1s are sufrec :o he same ia\Vsas die drvers of mo:or 
veijc!es, 

 
an 	are safesr when zreared mst Hke motorists. That 

M rmrs are good 

eans 	-,-e 	foilcw ilhe 	 of lh for keeping track 

a fex speca] techrmes hat appv OflIv 10 :tvehicie 

Scanni n g and Sgnaling bali nd you bi -. 

A kev par, of f!king the rules of the mad iS learumg how :e ore way ‚mi can 
cserve lrafhc and makirsi vmr imemions cei :c other drivers 

kaaP tabs on trat- scarrrnc 	sgaa1ing Samtag mears iakig measures Z0 

be aware 	trafic thats areund vou :i a] directions. Signaiin 	is c beside you is 
ike asking rhe iues1ioi. Man-  1 move ±om wherel am now icoL Da not MN 

tier voi sg::a. a 	ver s:1ia :esx:d :n same wav- 
liv scwrg dowr te Ci v:u Irre Cie iane, changing ianes 10 uponymirhearing: 
open 2 :are 	?rveli. c:ar:uavgivngve:: asgnaL 25 1110 sr. carscaibever 
Ves. veu mav M. 	You must :ereive tre arver s response 

beicre hanging :our rir.g posiron er :he :ead. quietimc: 

iO::e:easors1ha11hevenidesin±eoine: 
aneveherightofwa::umustwauforanoreningtomove 
lire a ne-,v hane. if possb1e. plan ;irir changes eariv enorgh re 
deaivhhrvcs.imestdhve:inesnot?ermi:vou 

i 	i-ie sevvd ene most The:v :v11. 

When cyclists tum their head 
to scan, they often turn the 
handtebars in the same direction 
Practke scanning in an empty 
pig Iot 10 dewelop the skill of 
fl9 St rait ift, out swervtng 

Left-turn sigr 	 as yo tu rn your head to look. 

Although you should signal with your left arm, in heavy :ra*flca tarn ot 
your head can suffice as the only signal in cases where cnus kr 

both hands on the handlebars, ready to brake if necessary. 



Where Ride 

Car--i 	 rid 

an3Cighk 

arachdrve 

edirio t 	expz. t cefr: wc 

You shoI n ride cn 	 Nix 	 -- 27:eTe 

wh 	nan n dvaIks, bu v; 	acuai ::ane 

nterctons 

 

an ob 	are 	kev 	ee vou. Ths reic- 

tn 	 era Ished bke pahs 

The andar ';ehcie code or ai roa1 2nz siaees,oer 

;prot:r mears. a::d ;vhdue reard 	he coec 

ers 	 hen. 

saewc 

shoud 	:ev:edgeheroad. 3 : ,  iaci. vc=i zhcu 

	

pciiv ride atccz 3 eet awav 	Ie Lave1en: -alle, 

-omraked c&. hedge. and cche: ob:rucicr 	o rd 

YOU 	COUC 

aeenora.. 

rcarotIereara:  

he edge ei die road whie o Ths ac rem tc pa 

ve wthuj niovns iOO far :i 1 cher ane 
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Many country roads and city streets are so narrow 
that cars can't pass you without moving partway into 
the next lane. When cars are approaching you from 
both directions, and on blind curves where there 
rnight be oncorning traffic, take the middle of the 
lane to discourage drivers from unsafe passing. 
Look and signal before you move. 

Do not forget that you have the same right to use 
the road as a motorist. Make motorists slow down for 
you if safety warrants it. Be courteous and give a "slow" 
signal 10 teil the driver behind you that lt is unsafe for 
hirn or her to pass. When rnotorists approach frorn the rear, 
they are required to slow down and foilow if they cannot safely 
pass. However, you should not delay faster drivers unnecessarily. 

If you are going the same speed as other vehicies, pull into 
line with thern, If you must pass siower vehicles, look back for 
a safe interval in traffic and signal before moving left into the 
passing lane. (Do not pass on the right; drivers expect faster 
vehicies to pass on tue left.) Make sure you are visible 10 the 
driver at this point. Don't ride too dose to the vehicle you are 
passing. After you pass, return to the right lane as soon as 
is convenient. 

ff your tane is 
clear, you may 
move toward 
the center of 
the road to 
avoid debris, 
sand, gravel, er 
other hazards. 

On roadways that have two narrow la nes for each direetion, ride 
in the middle of the right lane at all tirnes. Drivers need to get the 
idea that they must move into the passing lane if they want to 
pass you. 
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Do not weave among parked cars. You become invisible to drivers and will have to 
swerve back into traffic when you reach the next parked car. 

lf the roadway has a usable paved 
shoulder or an extra-wide nght lane, 
you may nde in a line that is consistent 
from the left side of the right lane and 
about 3 feet to the right of where the 
cars are traveling. This lets motorists 
see you and helps prevent you being 
cut oft by a driver tuming right, as in 
this illustration. 

If the vehicie you are passing speeds up while you are beside 
it, wait until you have fallen behind, look back to the right for 
traffic and merge back to the right when it is safe to do so. 

In narrow-lane 
conditions, riding 
all the way to the 
right invites a car 
to try passing you 
in the same lene, 
possibly forcing 
you oft the road. 
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Handling Interseetions 
An intersection is any point, including a driveway, where the 
paths of two vehicies can cross. There are ways to get through 
an inlersection as easily and safely as possible. 

First, always move to the lane position that will allow you to 
ride through most efficiently. To turn right, get to the right side; 
to go straight, stay near the middle; to turn left, move just to the 
right of the center of the roadway or into the left-turn lane. 

The cyclist's turning-lane rules are as foliows: 

Select the rightmost lane that goes to your destination 
(the left, middle, or right lane). 

• Ride on the side nearest your destination if one lane goes in 
two directions, such as left and straight-through center lanes. 

RightTums. Right turns are the easiest turns. From the right side 
of the right lane, look both ways for oncoming traffic, signal, and 
go around the corner. At an intersection with a stop sign or where 
right turns at a red light are allowed, you must stop and yield the 
right-of-way to traffic already in the intersection. You also must 
yield to pedestrians in the crosswalks. A right-turn signal is 
necessary to let drivers know your intentions. 

LeftTums. Left turns are the most complex traffic maneuvers a 
cyclist can make. In areas where traffic is light enough to permit 
it, you should exedute left turns from the center of the roadway, 
meaning the lane from which no cars 011 your left will go straight 
ahead. Turning left from this position puts all the traffic you 
might have to deal with in front of you. lt allows through 
traffic to pass on your right, and it doesn't require you to look 
back when turning. 

If the traffic at an intersection is too heavy for you to ride 
through safely, lt's OK to make the left turn as a pedestrian. Ride 
to the far right comer of the intersection, come to a complete 
stop, dismount from your bike, and look for traffic in all four 
directions. Now, wait like a pedestrian until traffic clears, thea 
walk your bicycle safely across the street. 

On one-way streets with two or more lanes, you may ride 
on either side of the road. The easiest way to make a left turn 
from a one-way street onto another one-way street is to ride 
around the corner on the left, then change lanes to the right as 
soon as you are certain the roadway is clear and operators of 
vehicles behind you are aware of your intentions. 
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Never pass the 

last in a series 

of cars stopped 

and waiting at 

an intersection. When moving into position within a lane, look back for traffic 
clearance first.When changing lanes to get into position, look 

You do not back to lot a driver make room for you, make a left-tum signal, 

know which way 
cross to the other side of the tafle, look back again to tet a driver 
make room for you, and cross the line into the new laneTo oross 

the car will go, multiple lanes, repeat the process as needed, 

or whether it 

is hidin 	a g 
Going Straight. When going through an intersection, make 
sure traffic turning right passes you on your right. Ride to the 

pedestrian or left side of dual-destination lanes (lanes frorn which vehicies 

other hazard 
can go straight or turn right) and stay cornpletely out of right- 
turn-only lanes. 

Where in the lane should you 
be to prepare to make your 
left turn? If the lane is also 
for through traffic, ride on 
its left side (A). If the tafle is 
a left-tum-only lane, ride on 
its right side (B).You must 
yield to other traffic in the 
intersection - both vehicular 
and pedestrian. Pass oncom-
ing left-turning vehicles right 
side to right side (C). When 
you are turning left from the 
left side of the lane, don't lot 
left-turning cars behind you 
pass on the right.While wait-
ing to tum left, move to the 
middle of the tafle and make 
o slow signal with your left 
hand to inform the motorists 
behind you. 

== 
1 
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Handling Hazards 
Motor Vehides in General 

betirnd art a hievcle happens rnfreuemiv and 
........: 	.hen a driver loses connol of a vehicle. Because 

vau can 	: 	 te recegmze or rrevent this situation. heads- 
ur riding 15 die onlv suvival 	vou can use. Von art da 
something abant drive:s underesnrnating vour speed and cuithig 
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rake a safe mure off die road to avoid ii, especiaiv if it is a lang 
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,_en a srring of cars is ccnting totvard rau an a rural road. The geneml rufe 
wa:ch for orte eh die traiing cars :o pull am and pass die iead in the preserice 
vehicle. Give lt saace h necessauv. A head-on coLision could 
occur if theres na: enough room dir die passing ca.- 10 ges back Ice crwsers, 
11110 in ane befare it reaches VOn. Since this type of accidenr dipartrnent 
occcrs partiv because die motorist cannes see die cvclist ahead, 
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caihing tc inerease vour visibihiv. a 	:.. 	 : es 

EmergencyVehicies -isor 	S, 

Eniergenc vehicies aiwavs have die right af wav. Bicclists 	& . 1 rtqhL 
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siren er see die :ighn ci emergencv vehicles e  puh oft die wadwav  
as quickiv and safeiv as von can. Drivers of vehiclee 
am traiaed to Ionk dir die emergencv vehr 
clear the war dir them. Duiing ihn proce 
abilhv to deal wi;h a hicvc:e an die rt 

reduced. The best -hin-- to da is ges 
off die road and wall unul die 
emergencvvehiciepasses. 



Although motorists demand much of your attention when you are 

riding, you should also keep an eye on—and cooperate with—other 

cychsts. Well discuss this topic in the chapter on touring 
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this hazard, try to get the bike to "climb" over lt. (Never "climb" 
curbs.) Cross these hazards at their most level or lowest point. 
Siowing down gives the wheels more time to climb over without 
compressing the tire and deforming the rim. (See the "Mountain 
Biking" chapter for more details.) 

On a bicycle, you have a limited amount of traction, whjch 
is divided between accelerating or decelerating and steering. 
Slippery conditions reduce traction, so straighten up and steer 
straight, delaying your braking until better traction is available. 
Cross slippery surfaces at right angles, ifpossible. 

Immovable objects such as concrete barriers are intended 
to control motor traffic. The only way to handle these hazards, 
which can cause serious injury to cyclists, is to watch for them 
and steer clear. 

Steer your bike carefully to keep moving objects—toys, 
balls, etc.—and animals and children from getting under your 
front wheel. lf you see a ball, watch out for a child, too. Most 
animals will get out of your way, bot a loose dog may chase 
you. If this occurs, steer clear of the dog and keep both hands 
on the handlebars for control. Get the dog behind you, and try 
to frighten it off by shouting aggressively until you get past. 
Shifting to a lower gear and sprinting also is effective. If a dog 
starts to attack you, get off the bicycle and keep it between you 
and the dog. 

Almost all immov-

able roaci hazards 

appear in front 

ofyou.Avoid 

them by being 

observant and 

anticipating 

problems. If you 

cannot avoid a 

hazard but can 

stop safely, get 

offthe bike and 

walk around 

the hazard. 

A diversion is any 
hazard that causes the 
front wheel to move 
sideways or out from 
under the rider (right). 
Cross this type of 
hazard at a right angle 
(left). lf this is not 
possible and you 
cannot stop, make the 

front wheel "climb" 
over the hazard.The 
rearwheel may move 
sideways as a result, 
but you can get the bike back under you and in control by steering with 

the front wheel.This works especially weil on uneven road edges. 
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Emergency Maneuvers 

' ) 

The rock dodge 
makes your 
wheels weave 
around a rock 
or small pothole 
while you are 
riding in a 
straight line. 
LJse the rock 
dodge when 
you cannot 
swerve too far 
either way 
because of traffic 
or the road edge. 

The emergency maneuvers described here can be used to 
handle hazards that occur too quickly for you to use any other 
measures. Practice these techniques in a safe environment like 
an empty parking lot or a school playground. These skills don't 
feel natural at first; they should be Iearned and practiced until 
they come easily so that if you must use them, you will 
be prepared to do so. 

The Rock Dodge 
Just before you reach a rock or other obstacle, steer the 
handlebars left without leaning over first. Just as the front 
wheel goes around the rock, quickly turn the handlebars right 
to correct your balance and straighten out. This technique 
works because your body doesn't have a chance to follow the 
bike's weaving and you haven't strayed very far from the line 
you were originally following. 

To practice this technique, place a sponge in the path of 
your bike and practice missing it. This "practice rock" won't 
hurt you if you hit it. Start slowly, then increase your speed 
until you can dodge the "rock" at normal speeds. 

The Panc Stop 

The panic stop is nothing more than a maximum-effort stop 
without skidding either wheel. Vau get a gain in braking 
efficiency when you shjft your hips back on the saddle, or 
even sHde off the saddle and place your stomach on the seat. 
This transfers more of your body weight to the rear wheel 
and increases its traction. 
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The Instant Turn 
Pictjr tnis. Yuu an aoproaching an 

ntersctcn \'nen the car on your ieft 

sudderny bogins to tun rghr.You neeo 

n tun naht quinJ. 

You knoc; tuat to turn on a bic'icie, 	 - 	- 

ou eun und then steer the handebars. 
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aufl SO you nun 	in, a nurrv? 

Toe ostunt tun s kke the roc• 

aodge except that you dc not struighten 

Jo at once bot iet ne bike stav H ehe 

cieeoer tun Stear 'ne bse aut from under you to ehe eft fer an insTait. 

You vhi mornnntarv steer rowara he car you o.ant to avod Nov' , the 
bike -s ieaning boht und turn.nq. Rase the leg 00 ne nside of ne turn und 

pont 'Your knes out-iard.This wiH hep you deeoen ne turn,Then once 

vou are, arojnc ne Conner, bring toursev back up ,  to e vertca position. 

Pmaotice the nSt3flt turn using u sponge. Start cautiousv und increase your 

soaed as 'ou aurn, 

A varution on ne instant rum 

can heo i f  'yOLJ ae gong around 

a dc-onni cune too fast, Instead 

of doing vvhat feeis rght — orasnq 

und steerina straght—do not bake, 

Mornerrarrt stragmnen the hanoe 

bars,Tbis shoud pul you intc, 3 

da-er ean on ehe- oke and l e,  yc-u 

niet around the curie if you skd out, 

oou 	land on /Our side und skid to 

a stco. i f you an i n darger of gong 
000r a chff cm hittincr 	aua!!, it mav da 

c so to sKid on ouojose by bring ne 

brakes ufter anfing into the rum. 
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Touring simply means taking a long bike ride while being more 
or less seif-sufficierit. Many bike clubs offer organized tours 
complete with rest stops, food, and support vehicies. However, 
you can plan your own tours as weil. 

Tours offered by bike clubs or other organizations are a great 
way to take long rides. Some rides raise money for charity; 
others are strictly for fun. 

Organized tours typically offer support and gear (SAG) stops 
where you can refihl water bottles and get a snack, roving SAG 
vehicies that can heip with breakdowns, entertainment, souvenir 
T-shirts, and more. Some offer a variety of route options, up to 
a century route (100 miles). Even on a long route, you will be 
riding with hundreds of other riders, so you won't have to worry 
about getting lost, bored, or stranded. Local bike shops can teil 
you about upcoming rides in your area. 

Planning aTrip 
If you want to plan your own long ride, you should consider 
these factors: 
• Purpose • Starting location and time 

• Route • Solo or group ride 

• Distance • Experience, skiH, and 

• Terrain condition of riders 

• Suitability of roadways • Pace and cadence 

• Traffic conditions ø Rest stops 

• Weather • Eating and drinking 

• Points of interest 
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The Route: Maps and Cue Sheets 

You can avoid Maps. When we travel by car, we look for the quickest route, 
which usually means following interstate highways or other 

getting lost by multilane roads. Cyclists, however, seek out little4raveled 

learning to use a secondary roads. The twists and turns on these back roads 
discourage automobile traffic and provide cyclists with 

map. The Scouts diversion and scenic splendor. 

BSA handbook Since back roads don't always appear on ordinary road 
maps, you will need to rely on maps from other sources. 

explains how Topographic maps, obtained by writing to the U.S. Geological 
to orient a map, Survey in Washington, DC., are among the best. Digital files of 

topographic maps are also available for download (with your 
locate yourself parent's permission) on the USGS website at www.usgs.gov . 
on it, read the Similar maps are available from your state's department of 

maps symbols 
conservation or department of public works. 

County engineer offlces stock up-to-date maps of all county 
and transiate the roads. Many Veteran cyclists consider these the most helpful 

scale so you and readily available. You also can get maps from local bicycle 
clubs, chambers of commerce, tourism agencies, and nature or 

know how to conservation groups. Local bookstores and outdoor stores are 

gauge map another good source of county maps, atlases, and gazetteers 
useful for planning rides. 

distances on In mapping out your ride, try to plan a return route that's 

the ground, easier than the outgoing route, since you are likely to be less 
energetic on the return trip. Biking into the prevailing wind 
going out might give you a taiiwind coming back. Hills also 
seem easier early in the route. 

Cue Sheets. Because lt's not practical to carry large maps 
or atlases on a bike, cyclists usually carry cue sheets instead. 
A cue sheet tells how to follow a planned route. Four kinds 
of information make useful cues: 

• Mileage—the cumulative distance to the nearest tenth of a 
mile and/or the distance to the next cue 

• Signals—traffic-control devices, for example: 

—TL (traffic Iight) 

—55 (stop sign) 

—y (yield sign) 

• Directions/Actions—which way to go: 

—L/BL (left/bear left) 

—R/BR (right/bear right) 
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Sample Cue Sheet 

Di9tan2e Siqn Action Desciiption 
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-ST-ART/STOP'  

-4 
1.0 	0.8 	0.6 	0.4 	0.2 	0 	0.25 	0.50 	1.0 MILE 

1000 	0 	1000 	3000 	 6000 FEET 
- 	. 

1.0 	 0.5 	 0 	 1.0 KILOMETER 

When you are on the same road for a long distance, include a cue that indicates a 
Iandmark (tor example, a crossroads), which will heip confirm that you are on the 
correct route and reduces the chances of taking wrong turns. 
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Other safety rules for group riding include: 

• 	Never pass another rider on the right side (your left). 

• Never ride two abreast on a winding (curving) or 

hilly road. 

N.Iever "drop (leave behind) slower riders off the 

bock of the group. 

Safe group riding requires a lot of communication among 
riders. The standard hand signals (right turn, left turn, stop) teil 
riders about changes in direction or speed. Pointing at road 
hazards is one way to warn others about them. Many verbal 
signals also are commonly used for warning others of situations. 

Verbal Signals for Warning Others 
"On your Ieft!"—1 am about to 	"Grate!"—There is a storm grate 

pass you on your left side. 	 ahead. (Storm-drain grates can 

"Stopping (Slowing)!"—1 am 	catch wheels and cause falls.) 

stopping or slowing down. 	 "Car left (right)!"—A car is 

"Right (left) turn!"—We are 	 approaching from the left (right). 

making a turn to the right (left). 	"Car back!"—A vehicle is 

"Coming on!" or "Coming oft!"— 	approaching from the rear. Form 

l'm entering (or leaving) the 	 a single line as quickly and safely 

roadway or trail. 	 as possible. 

"Gravel!"—There is loose 

material ahead on the roadway. 

"Glass!"—There is glass ahead 
on the roadway. 

"Rumbles!"—There are rumble 
strips (textured strips) on the 

shoulder of the road. 

"Tracks up!"—There are railroad 

tracks ahead. 

"Car up!" —A car is approaching 

from the front. 

"On yourwheel!"—1 am directly 
behind you. 

"Roadkill!"—There is a dead 
animal ahead in the roadway. 

"Thank you!"—OK/l heard you. 
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A monitor on a 
cycle computer 
can teil you things 
tike your pace, 
distance you have 
ndden, and when 
you have reaehed 
the desired rpm. 

[iripi ii'I 

You will have more fun on a bike trip if you 
understand the importance of moderation 
and common sense in setting the pace. 

Experience has shown that the best 
cadence (pedal speed) for riding long 
distances is 75 to 95 revolutions per 
minute (rpm). This cadence may feel 
strange and uncomfortable to you in the 
beginning; however, practice riding at 	 4' 
this cadence and you will find that you 
can go longer distances with ease. Pedaling 
at a bw cadence will increase your fatigue. 
Experienced cyclists frequently pedal at cadence 
levels between 95 and 105 rpm or higher. 

Automobiles measure their speed in miles per hour. 
Cyclists frequently do the same. If you have a cycle computer, it 
is tempting to begin your ride at a faster pace than advised—you 
are fresh, you have lots of energy, and it feels good. However, 
remember how many miles you expeCt to travel that day or on 
that trip. Determine a pace that is comfortable for you—perhaps 
10 to 12 miles per hour—and maintain that average for the entire 
trip. Remember, you will climb hills at a siower pace and go 
downhi!l at a faster one. Realize also that riding into the wind, 
even on fiat land, can be at least as difficuli as pedaling up a 
bong, steep hill. (Strong winds blowing across the road could 
throw an unsuspecting cyclist off balance.) 

The best part of cyc!ing is the opportunity to see the world 
around you. When you are in an automobile, the scenery rushes 
by. Traveling by bike lets you experience things you might other-
wise not notice. So set a realistic pace, take rest stops when you 
feel like it, and enjoy the scenely and your riding companions. 

,alt,Tläqr?-Mt,&-tlee IL 

To ease muscle aches from being in the same position on your 
bike for several hours, vary your riding position. Move your 
hands to different piaces on the handlebars. Remember to keep 
your elbows flexed. Stiff, rigid elbows will cause fatigue in your 
hands, shou!ders, and back. 
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Stretch while riding. Every 30 minutes, stand 
on the pedals, arch your back, and stretch 
your legs.To prevent upperbody stiffness, do 
slow neck rolls and shoulder shrugs. When 
you are out riding, practice stretching so 
that you will be able to do so effectively on 
longer rides. 

Stops 
There are lots of reasons to stop 
an a dde: to eat and drink; to take 
pictures or view points of interest; 
to allow stackedup motorists to pass 
an narrow roads; to fix mechanical 
problems like fiat tires; to rest; and to 
let siower riders rejoin the graup. In 
this last situation, da not resume the 
ride as soon as the siower riders catch 
up. The cychsts who just rejoined 
the group should determine when to 
resume the ride. 

The best place to stop is where 
all dders can get a safe distance off 
the roadway and where you are 
visible to motorists for a lang distance. 
Da not stop in places that interfere 
with the mavement of other vehicles 
or pedestrians, lt is marc enjoyable to 
start down a hill alter a rest, so try not 
to stop at the bottom or in the middle 
of a hill. Again, da not remain an the 
raadway while stopped. 

Nutrition 

T 	not to 0/ 
Food provides the energy necessary for cycling. From the 
foods you eat, your body gets the nutrients it needs, including 

for more than carbohydrates, fats, and protein. Carbohydrates are the primary 

10 minutes at a energy saurce for recreatianal cycling. Fats, also an energy 
saurce, are marc important in endurance sporting events 

time during your (such as track-and-field events or marathon running). 

ride. Longer rest Proteins maintain and repair cells throughout the body. 
Carbohydrates come in simple and complex forms. Simple 

stops can make carbs, also called sugars, are faund in fruits and vegetables. They 
you stift and zap provide quick energy and are not stored by the body to maintain 

energy. Complex carbs, also called starches, are found in pasta, 
your motivation. breads, and cereals. They provide the long-term energy you need 

for a lang bicycle dde. Eating a dinner of pasta the day before a 
big dde and a breakfast of cereal and a bagel or an English muffin 
the day of the dde will provide a good energy foundation. 
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The basic rule of refueling whid cychng s: Eat hefore 

you are hungry arid dr/ok before you are thirsty. Bananas are a 

Oils, fats, and sweets are not considered a food group. ily 
cyclist's mainstay. 

to limit your intake of fats and sweets, which are high in calories They provide 
amd difficult for the body to digest. carbs es weil es 

Proteins are important to the body's maintenance and repair 
of cells. You should eat foods containing proteins—such as meats, other vitamins 
cheese, nuts, and peanut butter—in moderate amounts Co keep a and nutrients that 
nutritional balance in your body. 

Fig bars, granola bars, and dried fruits (raisins, apricots, the body uses m 

pineapple, etc.) are excellent natural sources of the carbohydrates largo amounts 
that will keep you going during your ride. They are also a good 
substitute for satisfying your sweet tooth. Plan to refuel every whde cychng. 

20 minutes or at least every 10 miles. 

Water 
You will perspire more heavily than usual while cycling, but 
you may not notice since ehe wind quickly dries your sweat. 
Dehydration is a serious condition that you should work to 
prevent. The day before your ride, drink more wat 
than usual to "superhydrate" your body in prepar 
tion for the exertion of the ride. Plan Co drink one 
bottle (about 20 ounces) of water per hour or 
every 10 to 12 miles of your dde. II the weather 
is exceptionally bot and humid, increase the 
amount and frequency of your drinking. 

You may want 10 take along sports drinks, 
some of which contain carbs, vitamins, and other 
nutrients Co keep you going. However, many of 
these drinks contain a lot of sugar and sodium, so 
read the labels and choose carefully. Avoid soft drin 
which have lots of sugar and no nutrients. 

For an enjoyable dde, eat and drink at a slow, steady pact-:. 
Your route should include rest stops at regular intervals. lf you 
plan when and what you will eat, your body will enjoy the dde 
as much as the rest of you will. 

If you find yourself feeling Iight-headed and iii on a very hot day, you may 
be experiencing the early signals of dehydration. Get off your bike and get 
heip to rehydrate before continuing your ride. 
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Movr' FAN ll!k(A 

zmemmemio  i 6m,  to  
0 

Just as cycing on the road requires you to master certain skills and 
maneuvers, so, too, does trail riding. To get started on the iight path to 
mountain biking, statt by choosing the right bike for you. 

1 IT1 ;11HTI :1 1tUY1 ;1rn riir 
There are three basic types of mountain bikes. 

Rigid mountain bikes have no front or rear suspension (shock 
absorbers). These bikes are great tor riders with beginner to 
intermediate abilities because the lack of cushioning makes you 
feel eveiy bump on the trail, encouraging you to take the smoothest 
line of approach. Rigid mountain bikes are also usually reasonably 
priced and easier to maintain than other types. 

Hardtail mountain bikes have shock-absorbing suspension 
for the front wheel but no suspension for the back wheel. Front 
shocks allow the steering wheel to stay planted on the ground while 
riding over small bumps and improve overall handling and control. 
Hardtail bikes are designed tor all abilities, tend to cost more than 
rigid bikes, and require good mechanical ability 10 service. Hardtails 
are best suited for intermediate 10 rough trail conditions. 

Full-suspension mauntain bikes use shock-absorbing suspen-
sion technology for the front and rear wheels. Shocks on both wheels 
improve handling and control at higher speeds by helping to smooth 
out rough terrain. Full-suspension bikes are designed for riders with 
intermediate to advanced abiities. They are more costly than rigid 
and hard-tail mountain bikes and are usually the heaviest of the three 
types. Full-suspension bikes require the most maintenance to keep all 
their moving parts working conectly. 

Because there are many types of mountain bike frames and 
accessories, lt is important to work with a knowledgeable bike 
shop 10 find the combination that is right tor you. The best way 
to tell if a new bike, frame, or accessory is right for you is to try lt 

where you like to ride, the way you like to ride. 
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Sharing the Path 
Perhaps the most important thing you can leam about riding on 
a public mixed-use path is proper trail courtesy. Respect other 
trail users, such as walkers, joggers, people on horseback, and 
inline skaters. Yieid to siower users, and let others know you 
are approaching. And consider this: when a speeding cyclist hits 
someone er something, the bicycle rider is usually the more 
seriously injured party. 

Sometimes cyclists like to venture beyoncl the easy trails that 
also are used by walkers or casual cyclists. The narrow mountain 
trails that crisscross the wilderness are called singletrack. Riding 
singletrack involves more skill and training than riding fiat, 
wide, mixed-use paths. Some of the most important skills for 
singletrack riding are navigating rough terrain, ciimbing, and 
descending steep hills. 

Preserving the Path 
Like many recreational activities, mountain biking can damage 
the environment if riders are careiess. To minimize your impact, 
follow these guidelines: 

• Ride only on estabhshed, open trails. Check park maps or 
trail signposts. 

• Do not ride on wet trails. 

• Do not skid or spin out. 

• Preserve swiechbacks by siowing down on corners. Never 
take shortcuts on switchbacks. 

• Preserve water bars by riding directly over them or dismount-
ing and walking across. Never ride around them. 

tTTITr. I11U 
Manipulating a mountain bike over rocks, roots, logs, and other 
trail hazards is a skill. Find the path of least resistance with your 
front wheel and look where you want to go. Keep your weight 
back and off the saddle, and your arms bent at the eibow. To 
maintain control, don't lock up the wheels by braking too hard. 
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Rules of the Trail 

Keep 
hoder reaxed. Your 	 hud )e a riaxed as c 

be, too. ;hile still omrc ilng iate movements of the front 'xhee 
from sde to stde and up and down öur leg muscies musE also 
remain relaxed while still previding the necessar 	wer ro the 
nedals. —im-aliows vour bodv to act as a shk-absorbing system. 

Take more weight ofr the front wheei when riding over 
obstacies. The trick is to mairtraindirecilonal control while 
flowtn Oves anv and all obstacles. 

Crossrng Obstades 
:tain trails ofter a vahe ofobstacies—from branches to 
_ers. Not all obstacies are safe to cross on a hike, especiallv 

vau are thst getting siarted. Do not fee! bad ahorn dismounting 
and walking vour bike around or over an obstacle. 

II von corne unon an obstade ahorn 6 to 13 inches high, 
vou can trv to cross lt using this technique: 

Step 1—As You approach the obstacie. stand up an vour 
peiaIs with vaur weigrir ahifted back a bit. keeping vour knees 
and elbows reed. \lake sure von are in a relativeiv 
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Step 2—When vour fron: wheel --et 
ha:- iv on t5e handlebars zo lot :he front whee dinfr cn:o 
hracio Do rt use vur bi es. Loan hack a bn!e. 5.0 no: 

tr that vou tp -- -er backward. 

Step 3-0nce vour fram whoel an :he absude, pufr farwar 
ort the hanullebars and mayo vour h:ns crvard. fr va 

nodals, ii: wirh vor feot. These anort 
namerttumshauld Pull the hack hee u on:c' mc absae. 

Step 4—Contimte puhnrt w;th vour arms urtt .ou are 
:he chs:ak. Keep vc'u: bxiv and knees cotrpressed 

The Bunny Hop 
For small obstacies, try the bunny hop. First gain some momentum. 

Theri, just before reaching the obstacle, crouch on the bike, pushing 

your weight forward on the handlebars ancl downward as much as 
possible. At the last moment, pull up on the handlebars and pedals, 

stand up, and spring over the obstacle.This is a sharp, quick burst of 
energy. Do not sit in the saddle until you have ianded' Performing 

effective bunny hops takes practice—and lots of lt. 

Other Skills 
That JS iu57 ±e 	of the om:ah vhe:: 
t:a.k. Other :vpes of afrroai chrtrt :nav 	m 	- 
such as frec ti:rtg. c:as-:surtir; c::rtc. and d.h::: 	. 
as weit as wi ees and orner ecta maneu:ers thst mdr-
e;erv mountan 5ikfrm e: erence uae. 

The bes: am t: fund au: marc abam anv far.m o -rad 
frtd expedeced cups in 	arca. Ta :eorn :rare 

aganuans s:ed :n the rosaurc:- 	Ion a :hs par.thct. 

Ws difficult for novice mountain bikers to know flow to cnoose trails 

that are right for their skill level. You don't want to pick ones that are 
too tricky or dangerous; that will just leave you feeling frustrated, 
defeated—and possibly injured. lnstead, select trails that offer just the 
right amount of diallenge, excitement, and adventure.That will allow 

you to enjoy your newfound hobby and build your tevel of skill. Ask 

your merit badge counselor for advice. 
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Four Tips to Improve Steep Climbs 
Having the nont strengths ana, more inipolaniN, the ngbt skhs tor 

Urnbng a steep bH separates the advanced mountan brner from the 

bechnner. Any hl can da a chahende depending upon your exoerenca, 

yaur bke ha.a tired vau arm and the kno of surface vau am hdinc, 

Steeo hrns exaase ','ne hrnits af your eqrdpment tecbnque and 

f tness jevel, 

Yau can aok an vaur tecnnqu' marc easiiv vnen cHmbing. 

beause vou am movrg marc siov'ty. Mantaining your baiance 

becornes vey impanan.', a oeer speede Snce the o.'heem am na 

onger smnnnq quickly you da not ha'e the groscopc effect to heip 

KO cau aonght. 

1. Shift Weight Forward. 'Aen entering e seep cimb, shift vour 

acdght foro.'ai met a bit. Tfts n&ps mprove control anc Leeps mc 

f"ont \.'vhee on he grauna. hut iean.ng tao Far fonaard reduces rear 

net trachon ah ich can cause '/ou to spm aut, Shfting to one of tee 

aaesr caere oar to starting de cftnb mahes the effoa easer an you 

amt caur aike. 

2. LowerYour Center of Gravity. tVnen chmbing e steep mtl. maue 

Fnraiard ortO de tip of he saadfe, benn tour elbows down, amt lean 

tovcard tne rmndebars. Relax tour uprer haav cnn keep a farn gnp 

an de handleoam This wHHower vaur center of gravity stabize 

eor aarnnce. amt mnra'e tracuan ta the rear vjheei, rnak.ing chrnb-

na mach eamer Da not stand au an tee pdais audng steep climbs 

Standing nv sn ft y= wgbt fao fa, 	and you 	lose rear 

nseern tmcbon. Stavng seated is tne nest DosOlan tor steep chmbs, 

3. Pull Down and Back Against the Handebars. Drap tour whsts 

ano band your ebonss, Pol aaan and back against the handeoars. 

Tirninq the puH crt your hand agmnst the goch of the pedal stroke 

heps improve trct'an, 

4. Stay Smooth. Da not rock vom upper body frorn dde to side 

keeo vour nios steady an the seat. Lea-,-ng to one side reduces 

:actan Da not weste vom energy. Keep tour breatning steaa 1 . 
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Four Tips for Steep Descents 
One of the great joys of mountain biking is the exhilaration of riding 

downhill, particularly a steep hill. Singletrack skills must be practiced 

many times before they become second nature. 

Never ride down a steep hill or trail without knowing if the trail is 

open to bikes and whether other trail users such as hikers, horseback 

riders, hunters, or alt-terrain vehictes are altowed to use the same 

trail. Never ride on traits closed to mountain bikes, no matter how 

tempting that might be. 

Steep slopes (20 percent grade or more) will erode and change 

when exposed to rain, wind, and trail users. Bicycling professionals 

woutd not think of riding a new section of downhitl singletrack with-

out first inspecting the trail. Never be afraid to walk down a hill that is 

inappropriate for you because of unusual weather, the wrong equip-

ment, or the need for more practice. Always have a place to make an 

emergency stop on a new hill. 

1. Be Ready at the Start of the Hill. Put your bike in the highest gear 

of your chainrings and in the middle gear of your rear sprockets. Keep 

your cranks horizontal to minimize contact between the pedals and rocks 

or logs. When the terrain permits, pedal to increase downhill speed if 

desired, returning quickly to the parallel-to-the-ground position. 

A tough hill calls for secure handholds on the handlebars with 

just a finger holding the brake levers. Remember that bent elbows 

and relaxed arm and leg muscles act as shock absorbers, reducing 

wear and tear on the body. 

2. Start Slowly. The steeper the descent, the slower you shoutd start 

your ride. Once you have started downhill in earnest, you may find it 

very difficult to slow down. Using too much braking power on steep 

descents, especially on toose rocks, gravel, or diii, can cause loss of trac-

tion, so batancing speed with control is the key to a safe downhill ride. 

Avoid grooves caused by water runoff or previous riders. If you 

find yoursetf in a groove, try not to brake suddenty; that won't help 

you slow down but will only make the groove worse. Weave from side 

to side until you find firmer ground. 
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The faster you are traveling, the farther you should look to antici-
pate avoiding or riding over tree limbs, rocks, and other obstacles. 

Part of the art of downhill riding is picking the best iine7 or most 

enjoyable ride. 

3. KeepYourWeight Back on the Bike. Slide back on the bicycle. 

Sometimes you may end up with your arms fully extended and your 

rear over the back wheel, just as in the emergency stop on the road 

described in the chapter on riding skills. Do not move your weight 

back that far, however, unless you are on a steep hill, and do not 

move too fast even then, or you will lose control over the front wheel. 

4. Avoid Skids. Do not brake too hard with the rear brake or you will 

lock the rear wheel, causing it to slide along the surface and damage 
the trail. If your rear wheel starts to skid, let up on the rear brake. 

Under extreme conditions, even the front wheel may skid.The 
same trick for stopping the rear wheel from skidding works here, 

too —just let go of the front brake a bit. The front brake is doing most 

of the stopping, however, so be prepared to reapply the front brake 

almost immediately. lt you still skid, turn in the direetion of the skid 
so that you do not fall. 
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Cyrling and 
First Aid 

While cyclists can prepare for their rides bv 

\' 	keeping eheir baches and bikes fit and hy planning 
their mutes, first-aid situations will sornetimes arise. 

All rJers should be prepared to take action. 

Hypothermia 

Monitor a h- Hvpc•:ienia c :curs when a person's body is losing more heat 
than it can generale. Exposure Co die cold and dehydration are 

therrma v cbm contnbuting factors. Wind, rain, hunger, and exhaustion can 
c osely for further cornpound the danger. Temperatures da not need ca be 

any change rn 
below,  freezing. A cvclist caught out in a cold, windv rainsquali 
without proper raingear can be at great risk. 

condition. Da A hypotherrnia viceirn may experience nurnbness, fategue, 

not rewarmt'e irritabilitv, slurrecl speech, uncontrollable shiverin, poor  
judgment or decision-making, and loss 01 consciousness, 

persontoo qcky After calling for heip, use any or all of the following methods 

(for instance, bY Co help rewarm die person. 

immers 119 th0 
If ehe person is fuliv conscious and able to swailow, have 
hirn or her drink warm Iiquids, such as soup, fruit juices, or 

person in warm vater, hut na caffeine er alcohol. 

water), d&ng so Move the person Co a shelter. Replace wet ciothing wiCh dry, 
warm clothes or wrap ehe person in anything hand' like 

can be dangerous jackets or a sleeping bog. 
ca the heart. • Wrap towels around water bottles filled with warm tlued, then 

position ehe bottles in ehe person's armpit and gmin areas. 

/ 



Frostbite occurs when skin is exposed to temperatures cold 
enough that ice crystals begin to form in the tissues. The ears, 
nose, fingers, or feet might feel painful or nurnb, though the 
person may not notice any such Sensation. Grayish-white patches 
on the skin signal the first stage of frostbite, or frostnip. 

To treat frostnip, move the victim into a tent or building, 
then warm the injured area. To rewarm an ear or cheek, remove 
a glove and cover the area with the palm of your hand. Slip a 
frostnipped hand under your ciothing and tuck lt beneath an 
armpit. Treat frostnipped toes by putting the victim's bare feet 
against the warm skin of your be!ly. 

To treat frostbite, remove wet clothing and wrap die injured 
area in a dry blanket. Get the victim under the care of a physician 
as soon as possible. Do not massage the area or rub it with snow. 
Rewarm the area only if there is na chance of refreezing. 
Expose the area to warm (100 to 105 degrees) water until normal 
color returns and the skin feels warm. Bandage the area loosely 
with dry, sterile ganze between fingers and toes. 

When we lose more vater than we take in, we become dehy-
drated. Symptoms of mild dehydration include increased thirst, 
dry lips, and dark yellow urine. Symptoms of moderate to severe 
dehydration include severe thirst, dry mouth with little saliva, 
dry skin, weakness, dizziness, confusion, nausea, cramping, loss 
of appetite, decreased sweating (even with exertion), decreased 
mine production, and dark brown urine. 

For mild dehydration, have the victim drink a quart or two 
of water or a Sports drink over two to four hours. The person 
should rest for 24 hours and continue drinking fluids. See a 
physician for moderate to severe dehydration, which requires 
emergency care; the vicdm will need intravenous fluids. 

Dehydration increases the danger of frostbite, so be 
just as diligent about drinking fluids in cold weather 
as you are when the weather is hot. Drink before you 
feet thirsty; thirst is an indication you are afteady 

becoming dehydrated. 
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Heat exhaustion happens when the body becomes overheated. 
Symptoms include a severe lack of energy, general weakness, 
headache, nausea, faintness, heavy sweating, pale and clammy 
skin, and muscle cramps. 

To treat heat exhaustion, get the person into a shady, cool 
spot. Encourage the person to drink small amounts of fluids, such 
as cool water or a sports drink. Apply water to the skin and c!oth-
ing and fan the person. Raising the legs may heip prevent a feeling 
of faintness. Usually after two or three hours of rest and fluids, the 
victim will feel better bot should rest for the remainder of the day 
and be extra careful about staying hydrated. 

In heatstroke, the body's cooling system fails and the person's core 
temperature rises to life1hreatening levels (above 105 degrees). 
Dehydration and overexertion in hot weather, especia!ly in high 
humidity, can lead to heaestroke. Symptoms can include her, 
red skin that can be either dry er damp with sweat, confusion, 
disorientation, a rapid pulse, and in severe cases, unconsciousness. 

If you suspect someone is suffering from heatstroke, seek 
immediate medica! assistance. Work quick!y to lower the victim's 
temperature. Move the person to a shady, cool area. Loosen tight 
ciothing, fan the victim, and app!y wet towels. !f you have cold 
packs, wrap them in a thin barrier (such as a Tshirt) and place 
them under the person's armpits and against the neck and groin. 
If the person is ab!e to drink, give small amounts of cool water. 

Cuts and Scratches 
Wash cuts, scratches, and scrapes with soap and water. A!!ow 
to air dry. App!y antiseptic to help prevent infection. Keep the 
wound clean with an adhesive bandage. Clean and rebandage 
small wounds daily. Cover larger wounds with a sterile ganze 
pad or a clean c!oth fo!ded into a pad. Hold the pad in position 
with tape er a bandage. 

Sunburn can cause lasting skin damage and the potential for skin cancer. 
Cover up to prevent sunburn, and use plenty of sunscreen with a sun protec-
tion factor (SPF) of at least 15. Reapply frequently, even on cloudy days.To 
ease the pain of a mild sunburn, apply cool, wet cloths to the affected area. 
A soothing lotion containing chamomile or aloe vera may provide relief. 
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Bhisters are pockets of fluid that form when the skin is irritated 
bv friction. A bot spot—the tender area as a bhister stares es 
form—is a signal Co stop and take preventive action. To heip 
prevent foot blisters, wear shoes or boots that fit, change socks 
if thev become sweatv or vet, and pav attention Co how your 
feee feeh To heip prevent blisters on the hands, wear gloves for 
protecehon and pay attention es how our hands fee!. 

To treat a hot spot, cover the pinkish, tender area with a 
piece of moleskin or moleskin foam padding slighely harger thean 
ehe spoe. Use several iayers if necessarn 11 von must drain a 
huster, wash ehe skm wiCh soap and water, then sterilize a pin 
in ehe flame of a match. Prick ehe blister riear its lower edge 
and press out ehe fluid. Change bandages everv dav Co help 
keep woun.s clean and avoid infection. 

Bites and Stircjs 
Ticks. h a•:. 	ltes, wear Ion, pants and hong sleeves 
wlenever von are in tick-infested wood]ands and flelds. Ticks 
burv eheir heads beneath ehe skis of their victims. To remove 
a tick, with gloved hands, grasp lt ivith tweezers dose to the 
skis and gentiv pull until it comes loose. Do not squeeze, twist, 
or jerk the tick, as doing so could leave its mouthparts still 
buried in the skis and may cause the tick es release more of 
anv disease-carrying bacteria. Wash the wrounc xth soap and 
vater and applv aneisepeic. Thoroughlv vash your hands after 

handhing a tick. 

Fire ants. The sting of a fire ast can be extremelv painfuh, and 
lt's also possible to have an ailergic reaction Co a sting. (See ehe 
text box on anaphvlactic shock.) Be careful not es break ehe 
Cmv blisters that form. Vash ehe area weil using antiseptic or 
soap and vater. Cover with a sterile bandage. For relief, trv 
a paste made of haking soda and ivater, and take a mild 
nonaspirin pain reliever. 

See, wasp, or homet stings. If von are stung by a bee, wasp, 
or hornet hut are not allergc to eheir seings. remove the stinger 
by scraping it out with a knife blade. Do not try to squeeze 
ehe stinger out. Doing so will force more venom into the skin 
from the sac attached to the semger. tJse a cold pack Co help 
reduce pain and swelling. 
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For people who are allergic to bee or wasp venom 

or fire ant stings, a iife-threatening reaction cafled 

anaphylactic shock (anaphylaxis) can occur. Symptoms 

can include a swelling of throat tissues or tongue that 

makes breathing difficult or even impossible. Scouts 
who have atlergies that coutd cause anaphytactic shock 

shoutd share that information with their unit teaders and tet them know 
where anaphytaxis medications are kept so that they can be made 

availabte at a moment's notice. 

Scarpion stings. The stings of common scorpions can cause 
severe pain, swelling, and itching. Wash the vound virh 
soap and water and rernove jewelrv. Applv a coid pack er 
cool cornpresses. Do not cut into the wound or apply surtion. 
Acetarninophen or an over4he-rounter antihistamine ma 
provide relief; avoid aspirin and ibuprofen. More rare, an  
far more dangerons, are the seings of certain desert SCorpions 
that live in the border rouniry of Arizona, New ,  Mexiro, ared 
California. In ehe rase of a venomous sting, treat for shork and 
immediateiv seek medical heip. 

Snakebites. The nonvenornous snakebite causes minor puncture 
wounds and ran be treated as such. Scrub the bite with soap 
and vater, appiv an antiseptir, and cover with a sterile barage. 
However. the bite of a venomous snakebite requires specal :are. 

Step 1—Set the virtim under mediral rare as soon 
so that physicians ran neutralize the venom. 

Step 2—Remove rings and other jewelry that might rause 
problems should the bite area swell. 

Step 3—If the victim must wait for mediral attention to arrive, 
wash the wound. 

Step 4—Have the virtirn lie down and position the bitten part 
lower than the rest of the body. Keep the person rairn and 
assure hirn or her that rare is being provided. 

Step 5—Treat for shock. 
Für more information about venomous ansi nonvenornous 
snakebites, see the First Md merk badge pamphlet and the 
Srouts BSA handbook. 



Goral snake 
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Gottonmouth moccasin 
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The venom of a coral snake works on the netvous system. A coral 
snakebite causes slowed physical and mental reactions, seepiness, 
nausea, shortness of breath, convulsions, shock and coma. Fit vipers 
include rattlesnakes, copperheads, and cottonmouths. These snakes 
have triangular-shaped heads with pits on eadi side in front of their 
eyes. Their venom affects the circulatory system. Signals of a pit vipe 
bite include puncture marks, pain and swelting, skin discoloration, 
nausea and vomiting, shallow breathing, blurred vision, and shock. 

Poisonous pants 
The 	ilv sap from the leaves. stern, and roots of pofson ivv polson oak, and poison 
sumac irritates he skin of most people. Once the sap gets cm skin, lt can spread to 

ather Paris ei the bodv and cause a rash with redness. 
- isters. stvellmg 	tching. huniing. feven and headache 

‚ 
The best form of prevention is to learn how to recognize 

epoisonous piants in vour area and to avoid contact ivkh 
ein. 	Leaflets ihre-e. 1er jr be 	mighr help vou remember 
avod piants that have leallets grouped in ihrees, such as 

iv. 

iie sap ci these planis nust be an vour skrn für 10 to 20 
es before lt starrs to cause problems. lrnrnediatelv srop 

wash die exposed area weil with soap and waten \Vipe 
- ah nubhing zicohol and appiv calamine or other soothing 

- 	-. in ireatment. Ii ihe reaction is severe. 11 the genital area 
- 	- is affected. ii plant parts were chewed or swallowed, or if 

conrarninated smoke was inhaled. seek immediate medical 
attenrion. The sap also binds weil to dorhing. so change 

thes. Keep rhe outfit vou were wearing separate irom 
our other cbthing, and wash äseparateiv bach horne 

Poison sumac 
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Irnproving as aCyciist 
The CycI ing Joumai 

Mileage 	Experierice  
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Sample Journal Entry 
Date: 	 Hours siept: 

Nutrition: (Record what you ate for each meai and snacks.) 

B reaktast: 

Lunch: 

Dinner:  

Snacks: 

Distance ridden today: 

Route and type of terrain:_ 

Weat her: 

Rem a rks: 

Use your journal as notes for the reports you write for requirement Z 
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Bicycte Satety Checklist 
Use this list, or another provided bv vour counselor, to be sure 
your bike is ready for inspection—and the road or traiL 

H Frame (1)—Clean and not bent out of shape. No cracks at 
frame joints (2). 

Front fork (3)—Clean and not bent out of shape. No 
cracks at fork joints (4). 

Headset bearing (5)—Weil Iubricated; tums freely with no 
binding. No perceptible play in the assembly. 

Bottom-bracket bearing (6)—Tums freely with no more 
than barely perceptible play in the bearing. 

Crank arms (7)—Clean and not bent out of shape. 
Tightened securely on the crankset axle (8). 

Chainrings (9)—Clean, not wom, and not bent out of 
shape. Chainnng bolts (10) tightened securely to hold 
chainrings to crank arms. 

Pedals (11)—Tightly screwed into crank arm. Fiat beanngs 
well-lubricated; tum freely with no perceptibie play in 
the bearing. (12) or clipless pedals functionai. 

Wheels (13)—Run true and round. Centered in fork or 
frame members. Wtieel nuts tight. Ciosed and tight 
quick-releases (14). 

Wheel beanngs (15) in hubs—Well Iubncated and propeily 
adjusted to move freely with no more than barely 
perceptible piay. 

Spokes (16)— None broken or bent. Tightened to a 
uniform tension. 

Tires—Good tread (17) Valves (18) completely airtight. 
Propeuiy inflated to recommended pressure. 

Rims (19)—Clean of oil and grime. Free of dents er kinks. 

Cham (20)—Proper tension, ailowing 34 inch of play. No stiff 
links. Clean, Iubiicated, and wiped of excess lubrication. 

Gearing (21)—Clean and oiled. Three-speed gears adjusted 
to eliminate all siipping. Front (22a) and rear (22b) 
derailleurs adjusted tor proper shifting with shifters (22c). 
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Braces (23) 

— Coaster even braking Operate within a 20-degree 
back-pedaling motion. 

- Hand. even braking. All nuts tight. Front and rear brakes 
werk without binding. Minimum of is inch of rubber 
on brake pads (24). Brake pads aligned with rims and 
contact nms with a minimum movement of hand 
controls (25). No squeal when brakes are used, 

1 cables(26)—Nofrayed ends, No broken strandsAl) taut. 

1 Handlebars (27)-- Tightened secure)y. Grips (28) not worn; 
fit snug)y, Adjusted to comfort of r)der, Ends (29) plugged, 

Saddle (30)—Height, tut, and fore/aft position adjusted 
to rider All adjustments securely tightened. Seatpost (31) 
not extended beyond maximum mark on post 

1 Rear red reflectors!)ights 32)—Visible für 300 feet. 
Lights/bhnkers functional wlth generator or batteries 

Bike registration.—ff required by local taw, must be 
displeyed on frame. 

Ughts (optional)—Front light visible for 500 Met. 
Generator er battery in good operating condition. 

Ii Beil or horn (optional)—!n good operatTng condition. 
AU accessories well-tightened and securely fastened. 
No broken frames er fasteners. 

 ef 
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oy Scouts ofAmenca Bike Safety Guidelines 
of America Bike Safelv Guidelmes are desiied -, o make bicvcle rkiing 

for von and others. Review these g d- -ines with vour mei: 

3 . eet 	cf BSA Safety. As with all Scouring activmes, ii 	rinciples shocld be 
...- .our CvcIing ever 

Wear a properlylitted helmet. Proiect vour hra:n: save vour hie. Bicvce heimets 
v:v:c i:s 1 injuries bv 55 percerLt, according to ihe NHTSA. 
:ust you bick to fit. Make sure vou can stand ovet rhe rop tube of vour hiovole. 

Assure bicycle readiness Make sure all parts are secure and won-31g we. Assure 
:iflated and brabes are working properh. 

d be seen. 	ar clothing that makes von mo:e visihle, surb as hrih: ::eurt 
Wear re:iective clothing es lape. Avoid ridinn at night. 

Watch for a : . -. d road hazards. Siav alert at all limes. Be ort zhe lookou: o: haz 
ards, such as potholes, broken gias:, goavel. puddes, leaves. animais es an—,hing that 
ccmi cause vcu to crash. Ii vou ae riding witii iriends and vcu are in mc .eai oai out 
an d poim 10 the hanard ro alert die riders behind von. 
Foflow the rues of the road. Check and obev all iooai traub lotvs. A.vavs nie 
-ort the right dde of :he :oad in die same direction es other 'eht:es Go vkh 
tlotv—rt: agatnsr i: Yieid to trai1ic and watch ior parked cars. 

For more information on bicycle safety, visit the National Highway 
Traffic Safety Administration (NHTSA) website at www.nhtsa.dot.gov. 

The Sweet 16 of BSA Safety 

These lo sactv noints, -.vhich emitodv good iudgment and ccnnmon sertse, are 
apohnabbe to all aciivb:ies: 
1. Quahfled Supervision. The activirt-  should be super:ised b'. a cOitscientkn!5 adJh 

wbo understands and knowinglv accepts responsibilirv bes the tveii-bemg ancb safetv 
of the chid:en and vou:h in his or her care 

2. Physical Fltness. 9€r vomh participanis in anv enbahv strenuous acuvi:v. die 
-houid receive a complere healrh historv front hea3h-care proessiertal. 

naft: 	:tardtar. The super1sor should adiusi all super:sion. discipiine. and 
protecti 	o ammpate potential nsks associazed w--rh  individual hea:h .ortditiorts. 

3. Buddy System. Tue lOti5 hisiorv of the buddv system Scouitng has shoant 
tha: ir auvavs best to ha-.-e at least orte o:her person wi:h von an1 aare at all 
thies of vur .3rcumstances and tvhat von are doing tvh:le cvcling 

4. Safe Area or Course. A tev part of die sspevtsors responsib3:v . - .... 
die area or course for the activirv and to de:e:mine hat ir izzwel-subred a::d ne-, 
of nacards. 
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5. Equipment Selection and Maintenance. Most activity requires some special-
ized equipment selected to suit the participant and the activity and to include 
appropriate safety and program features. The supervisor should also check 
equipment to determine whether it is in good condition for the activity and is 
properly maintained while in use. 

6. Personal Safety Equipment The supervisor must ensure that every participant 
has and uses the appropriate personal safety equipment. For example, cycling 
requires a helmet properly worn by each participant. Everyone should be 
dressed for warmth and utility depending on the circumstances. 

7: Safety Procedures and Policies. Common-sense procedures and standards can 
greatly reduce risk. These should be known and appreciated by all participants, and 
the supervisor must ensure compliance. 

8. Skill Level Limits. The supervisor must identify and recognize the minimum 
skill level for the activity and be sure that no participants are put at risk by 
attempting an activity beyond their ability. 

9. Weather Check. The risk factors in many outdoor activities vary substantially 
with weather conditions. These variables and the appropriate response should 
be understood and anticipated. 

10. Planning. Safe activity minimizes risks and foliows a plan that has been consci-
entiously developed by the experienced supervisor or other competent source. 

11. Communications. The supervisor needs to be ahle to communicate effectively 
with participants as needed during the activity. Emergency communications also 
need to be considered in advance. 

12. Permits and Notices. BSA tour and activity plans, council office registration, 
govemment or landowner authorization, and any similar formalities are the 
supervisor's responsibility when such are required. 

13. First-Aid Resources, The supervisor should determine what first-aid supplies 
to include among the activity equipment. The level of first-aid training and skill 
appropriate for the activity should also be considered. 

14. Applicable Laws. BSA safety policies generaily parallel or go beyond legal 
mandates, but the supervisor should confirm and assure compliance with all 
applicable regulations or statutes. 

15. CPR Resource. Any strenuous activity or remote trek could present a cardiac 
emergency. The BSA strongly recommends that a CPR-trained person (preferably 
an adult) be part of the leadership for any BSA program. 

16, Discipline. No supervisor is effective if he or she cannot control the activity 
and individual participants. Youth must respect their leader and follow his or 
her direction. 

For the full Sweet 16 safety procedures, go to www.scouting.org/health-and-safety/  
gss/sweet16. 
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Scouting Literature 

Fieldbook; Deck of First Aid; Emergency 
First Aid pocket guide; First Aid merit 
badge pamphlet 

With your parent's permission, visit 
the Boy Scouts of America's official 
retail website, www.scoutshop.org , 
for a complete listing of all merit 
badge pamphlets and other helpful 
Scouting materials and supplies. 

Books 

Bohlinger, Tim. Mountain Biking: A 
Beginners Essential Guide to Getting 
Started in tke Sport of Mountain 
Biking. CreateSpace Independent 
Publishing Platform, 2015. 

Bortman, Ton. The Bicycling Big Book 
of Cycling for Beginners: Everything 
a New Gyclist Needs to Know to Gear 
Up and Start Riding. Rodale, 2014. 

Burke, Edmund R., and Ed Pavelka, 
The Complete Book of Long-Distance 
Cycling: Build the Strength, Skills, 
and Confidence to Ride as Far as 
You Want. Rodale, 2000. 

Clark, Nancy, and Jenny Hegmann. 
The (yclist's Fbod Guide, 2nd cd. 
Sports Nutrition Publishers, 2011. 

Downs, Todd. The Bicycling Guide to 
Complete Bicycle Maintenance and 
Repair: For Road and Mountain 
Bikes, 6th cd. Rodalc, 2010. 

Forcstcr, John. Effectiue cycling, 7th cd. 
MIT Press, 2012. 

Forth, Clive. The Mountain Biking 
Pocket Guide. Faicon Guides, 2012. 

Fnicl, Joe. The yc1ist's Training Bihle, 
4th cd. VeloPress, 2009. 

The Mountain Biker's Training 
Bible. VeloPress, 2000. 

Glowacz, Dave. Urban Bikers' Tricks and 
Tips, 3rd cd. Wordspace Press, 2010. 

Hewitt, Ben. Bicycling Magazine's 
New Cyclist Handbook, revised cd. 
Rodale, 2005. 

Bicycling Magazine's Nut rition 
for Peak Performance: Eat and 
Drink for Maximum Energy on 
the Road and Off, revised cd. 
Rodale, 2000. 

Lopes, Bnian, and Lee McCormack. 
Mastering Mountain Bike Skills, 2nd 
cd. Human Kinetics Publishers, 2010. 
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Sumner, Jason. Ric'c!ing (nTn.plete Book 
0/ Roul C'clin Skills: Your (uide to 
Riding Faster, Stronger, Lon.ger, and 
Safer,  2nd ed. Rodale, 2016, 

Zinn, Lennard. Zinn & the Art of 
Monntain Bike Maintenance, 5th cd. 
VeloPress, 2010. 

Zinn & the Art of Road Bike 
Maintenünce, 5th ed. VeloPress, 2016. 

Magazines 
Bicycling 
400 S. lOth St. 
Emmaus, PA 18098 
Website: http://www.bicyciing.com  

Ride BMX 
2052 Cnrte Del Nogal, Suite 100 
Carlsbad, CA 92011 
Website: http://brnx.transworld.net  

Mountain Bike 
Website: http://www.rnountainbike.com  

Organizations and Websites 
Adventure Cycling Association 
Toll-free teiephoiie: 800-755-2453 
Website: http://w'vw.adventurecvcling.org 

International Mountain 
Bicycling Association 
Toll-free teler1ione: 888-442-4622 
Website: http://www.iinba.com  

League of American Bicyclists 
Website: http://www.bikeleague.org  

National HighwayTraffic Safety 
Administration 
Website: http://www.nhtsa.dot.gov  

National Off-Road Bicycle 
Association (NORBA) 
Telephone: 719-434-4200 
Wehsite: http://www.usacyciing.org/ 
norba.htm 

USA Cycling 
210 USA Cycling Point, Suite 100 
Colorado Springs, CO 80919 
Telephone: 719- 4-4200 
\ÄTebsite: http: /\vww.usacydling.org  
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