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How to'mbdify, build, select, buy, use, repair, and recbndition bicycles
znd pedal/operated vehicles .- . plus how to make novelty andspecialty
bicycles, and construct a pedal-driven electricity generator!-
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< '!’.. 3 cycle by ack Wiley
e I If you're an expenenced rider, or if you've.just discovered the |

e benefits of bicycling and pedal power, this book will show you how to
get more enjoyment and practical use out of the sport. You'll learn how
P you can get more for the money you invest, how to save money on
- maintenance and repairs, and how to create your own unique bicycle
. or pedal-powered vehicle by modifying existing designs or startin.
| fromscratch. No mattet-how inexperienced you may be with mechani-

® cal things, this book will show you how to do as much as JOu W (todo
.}~ . ..including how to generate your own al eu.lony from & Oz{/erted j
~* pedal-powered unitt . = . N ’

T"hns is far more than Just flx-tt bock. It will hielp you understand

‘the, features of available bikes so you can buy more intetligently: it
exptams how to care for and p*otnct transport park, and use your .

“bike. You'll learn how DILyCleS work, and what you need to know, and, -
e have, to maintain and repair them. In addition-to complete mainte-
o J narice procedures, the author tells how the critical mechanical parts
work, how to make adjustments -and how to ‘gverhaul gnd. Jepuild - |
= | them.He also covers récondifioning’ prooedures f%y those whowantto |,
: salvage an old or junked bicycle.. - -,

If you-wantto create an unusuai machme ora copy of a.elassic,
« there are detailed tips on building or converting an existing bicycle into
-a tander, a folding bike, a-pedal car, adult and industrial trieycles,
high- rt%e bicycle, plvot blke a poﬁle penny t?:rrthmg double-
‘decker, bronco, miniature "bicycles, walking machines, recumbent
s cycles, water pedal cycles, flying pedal cycles, or a unicycle. Also
covered ‘are motocross bikes, stationary exercise bikes, and artistic
- bicycles. Kits and conversions are covered in detail, too; each part and
each step; of assembly (and dlsassembty) are’ fully illustrated and
,explained. Whether you're a newcomer to the warld of padal power, a
serious enthusiast, a do-it- yourselfer a weekend mechahnic or jtist
‘enjoy riding bicycles but not paying top dollar for repairs. this book
-‘»should make a weloome addition to your library.
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Introduct‘ion
To Pedal Cycles

Pedal Power is a rather recent innovation—at least on a practical
scale. In one sense this might be fortunate. The potential of pedal
power by slave teams using oars in boats and levers and ropes on
land was never-fully realized. , »
While there 1s good evidence that Leonardo da Vinc (1452-
1519) or éné of his assistants made a drawing of a pedal-driven
bicycle, it seems that the actual construction of such a device did not
come until years later. Even then the route deviated widely before
coming back to essentially the bicycle design shown in the supposed
Leonardo drawing. . | :
' The history of pedal cycles is usually written as though the
development of the modern bicycle is the only concern. However,
there are many other important offshoots. Pedal power is used
.loday 1n an array of cycles that include one, two, three and four
wheel devices. Popular uses include recreation (Fig. 1-1 and Fig.
1-2), sport, hobby, fitness, transportation and artistic expression.

CAPSULE HISTORY

In the late 1970's, Comte de Sivrac, a Frenchman, constructed
a crude wooden hobby horse. The ridef straddled the device and
supplied power by pushing against t}ke ground. There was no means
of steering short of stopping, lifting the hobby horse off the ground,
turning it a new direction and then starting forwarg again.

Around 1816, Baron Karl Von Drais, a Gernfan, developed a
steerable hobby horse. He is reported to have made a 20-mile trip

9




R
Fig. 1-1. Bicycling for recreation and fitness.

: -

on the device in three hours. A demonstration of the device in Paris
in 1818 started a hobby horse boom that swept Europe.

[t 1s sometimes said that during this stage of bicycle develop-
ment people thought maintaining balance required having both feet
in contact with the ground. But almost certainly it was known that

10
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balance could be kept while coastingf/downhill with the feet com-
pletely oft the ground. Also, some early hobbvhorses had footrest
extensions -on the front axle, apparently for placing the feet after
speed had been gained by pushing against the ground.

©

In 1840, harkpatnick Macmillan, a Scottish blacksmith, coi-
structed a treadle-operated two-wheel device. It could be ndden
with the fecet completely off the ground. He reportedly made a
40-mule trip on the device m 1842,




- -

-

A device operated by pedals réft’ated in a circle was constructed
m the 1860's by Ernest Michaux, a Frenchman. Pedal arms -and
pedals were comnected to the front axle. The cvcle had wooden
wheels of equal size, a heavy iron frame, and iron tires. These
cveles were approprately called boneshakers.

About 1870, James Starlev, an'Englishman, constructed a
variation of Michaux's desigh with a larger front wheel and a smalled
. rear wheel. These camé to be called the ordinary or penny farthing.

These cycles soon spread to the United States. Around 1876
the Cfiz{nm‘;‘zgham Co. began importing them to the United States.
Shortly thereafter the Columbia Co., in the United States, began

“manufacturing them. They-started with a 70-pound model that sold
for over $300 and that was a g)nsiderable sum of money in the
1870s. ) ]

* Around 1884 Thomas Stevens, gn American, reportedly be-
came the first person to pedal a two-wheel cycle around the world.
He used a Columbia penny farthing. |

o In 1885‘;‘;}19 K. Starley, an Englishman, developed what came

_tobe callec}‘tﬁ’&:\’“ci% bicyele. It featured a chain driven rear wheel, a
" ftamond shaped frame and equal size wheels with solid rubber tires.

The modern bicycle is essentially improvements and features
that were added to Starley’s design. Examples are pneumatic
tires—developed about 1888, coaster brakes—starting about 1898
and free wheeling—developed before 1900.

-By the mid 1890's, the safety bicycle had, for all practical
purposes, replaced the penny farthing. -

This capsule history is given in terms of historic turning points, -
but hundreds of people made contributions. Many offshoots such as
unicycles, artistic bicycles and tricycles are still popular.

The 1890s featured the first big bicycling boom. At one point
there were over 400 bicycle manufacturers in the United States.
The most basic features found on bicycles today, including gearing
systems that allowed changes while riding, were around before
1900. ' \

With the advent of the automobile, the bicycle became largely
relegated to children. However, this did not stop the further im-
provement and refinement of the bicycle. The construction
methods, precision and strength-to-weight ratio have generally
been improved. The second big bicycle boom in the United States
started in the early 1970s (Fig. 1-3).

PEDAL CYCLES TODAY
The so-called “pure” bicyclist would have you believe that the

&
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o,nly real bicycles are lightweight racing and touring machines and

that you-aren't reaflly hvmg unless you fevote at least 27 hours a day
to the care and uise of your bicycle.

Sucha pomt of view leaves out the vast majority of bicycles and

|/ .bicycle users, In fact, so many types of bicycles are manufactured
and in.use tﬁat it is almost, impossible to label any single type as
being the standard or regular bicycle. p
In addmon many novelty and spectal cycles are manufactured.
They mClude tandems, penny farthings, adult tricycles, portable
bicycleg, stationary exercise cycles, al't]Sth bicycles, swing or pivot
bikes an.g unicycles (Fig. 1-4). Many other. ‘types, such as tall or
-upsuzie down bikes, recumbent cycles and I:u'onco bikes are not
belpg manufactured. However, they can be bu;lt and used.

One popular book on bicycling devotes almostau of its contents

tfo precision, expensive 10-speeds. The minimum preventative
/mamtenance schedule given for one bike amounts to a full-time job.

/ This might be fine for the few who are so dedlcated but the smple

fact is that the vast majority of pedal c¢ycles in use today receive little

or no preventative maintenance until there is an actual breakdown
that will not allow the cycle to be used until some repair is made.

' This book attempts to take a realistic look at pedal cycle

/,
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ownership. For example, while I believe that some maintenance js,
beneficial even for the casual or uuhty cycle user, it should be
practical to his or her intents and purposes. A person who occasion-

ally rides a bicycle around the block cannot be expe’cted to follow the -

same bicycle maintenance program as the racing or Cross-country
touring cyclist. Nor would there be any practical reason to do so.
" While the bicycle is;probably far and away the most important

*kept in mind throughout this book.
’ USES OF PEDAL CYCLES

* Take a closer look at how pedal cycles are used. The common
element seem$ to be physical fitness-although a particular pedal
cycle.can be so much fun that you do not realize this or think of using

- the cycle'as a fighess activity. Since you provide the pedal power, it
cannot be otherwise. All pedal cycles have this in common. The
stationary e‘xercise or go-nowhere cycle is used almost entirely for
this purpose.

Other than perhaps the stationary cycle, all pedal cycles pro-
vide recreation. They are fun to nide. Some of course moee so than
others and people have their preferences in this regard.

14 . *
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Fig 1-4. Kit Summers riding a unicycle.

Thereare some “pure” bicyclists who look down at a unicycle
and there are some.unicyclists who do not like 10-speeds. But there
are otherx myself among them, who find the two things compatible.

Bu\ cles, including tandems and sometimes adult tricvcles, are
used for transportation and they are ecologically sound in compari-
son to motor vehicles. Bicycling can merely be a way to get to
nearby places, but some people go much further than this. Theyvuse
pedal cyvcles, usually bicvcles, for traveling long distances and many
have used bicyeles for taking vacations. A few have used the bicycle
for extended travels and adventures. Arpund the world trips—or at
least the land portion—have been made on penny farthings and
regular and tandem bicycles. Wall_ Watts, a Canadian, recently
completed-an incredible journe§ around the world on a unicycle!
This doing-your-thing aspect should not be taken lightly. There are
few great adventures left in the realm of the average person.

The sport aspects of cycling are extremely important to some
people. There are many kinds of racing events that are held on
tracks or roads. Motocross bicycling—racing around a special
coturse with a vanety of jumps, turns and obstacles—is a popular
sport with children in the United States. Racing on unicycles is also
popular.

Various competitive games are plaved on bicycles and unicy-
cles. Bicvele polo is sometimes plaved in the United Sates and
bicycle ball 1s popular in Europe.

15




There are also competitions in both artistic bicyvehng (Fig. 1-5)
and unievehng, These spm)rts are growing rapidly m popularity,
Closcely refated are demonstration teams and acts. Many tvpes of
cveles have beenused—both at the amateur and professional level.,
Novelty and special oveles are popular for riding in parades and
many clubs and groups have formed across the country.

At ieast one antque cvele, the penny fgrthing, s making 4
comeback as a novelty eyele. Perhaps it never completely disap-,
prared:

I feel the possibilities that pedal cycles offer for’ building,
anventing and creating are extremely- important. While specific
projects are detailed in this book, considerable effort is spent in
trying to get the readers to go on to eriginals, as they are some- ‘
tmes called. In many areas the amateur mnovator stands little |
chance. but not so in the pedal ¢yvcle field. You can really let vour
imaygination go and have the possibility of actually building and trying
out vour ideds. This 1s something that would likely be impos$jble
for. sav, the subject of space travel.

7 7 i i % 5 %

Fig 1-5 Johr Jenack demonstrates his skill on an artstic bicycle



Fig. 1-6. A novelty hicycle. >

The term building, as used in this book, might be
- misleading—or at least it should be qualified. First, the building is
whenit is practical to do so. In the case 6f manufactured cycles that
are readily available, especially those that are popular and made in
large numbers, it is generally impractical to build them—at least in
terms of trying to save,money. Second, most of the projects
described.in this Book make use of standard bicycle parts and
components and other r'eadily’avajltalglgiiitems. ,

Customizing and-modifying bicycles and building novelty or
spedalcydesisfaspbeconnngzapopukn:hobbyznuipasnnne(Fﬁg,
L6L¢%nunmérofknsar&awﬂbbkfornmkmgceﬁaknnodﬁka@ons
to bicycles and converting bicveles to novelty and specialty cycles.
Inxnanycases,these;nwnidelj&:eaﬁestrneanS(ﬁgyﬁngaboutthe
task. ’ ' -

Shghﬂylnoredﬂﬁaﬁkhbutstﬂlwiﬂnntherange(ﬁxnanytﬁcyde
owners, are the construction of the various HQVEH}:aHd specialty
cvcles frombicycle components and other matenals without the use
of kits. The amount of skill required for these building projects -
varies widelv. Manyv require only minimal mechanical skills. Those
that require considerable skill and special”equipment, such as
brazing and welding, have been set up so that, if vou desire, vou can
do part of the work and then have the remainder done at a commer-
cial shop. Certainly it would not pay to take up welding and purchase
the necessary equipment for one or two building projects. But for

the person who wants to do many projects, this might become
practical. ‘

17
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How to Choose A Bicycle

Utility, touring and racing bicycles are covered in this c.haptex;
Various novelty and specialty bicycles, such as sidewalk and high-
rise bikes for voungsters, are covered in later chapters. However,
the information in this chapter will help you form the basis for
choosing and equipping all types of pedal cycle§

THE BEST BIKE FOR YOU

The first problem s to find the right bicycle for your budget and
needs. This depends on how vou intend to use the bicycle and how

- much vou can afford to spend. It's possible to have too much bicycle

for your intended use, as well as too little. For ordinary around-
gown riding, an expensive touring machine is probably more bicycle
than vou need. The lighter weight and greater precision make it
more delicate and it requires more care and maintenance than a
somewhat heavier, less precise machine. A delicate machine also
leads to greater problems in protecting it from wear, damage from
the énvironnynt or theft.

The performance of a bicycle is a combination of the nder and
the bike. Important factors on the bicycle itself are design, preci-
sion, weight and condition. The bicycle can be considered an exten-
sion of the nder’s most powerful muscles. The combination is very
effective for transferning the linear motion machine—the human
body—into a rotary machine, the rolling motion of the bicycle
wheels. The human body, of course, is far more versatile when not
on a bicycle and capable of many diverse actions, such as walking,

- s | | 19
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quick release hub 13  brake lever ' 95 crank

1

2 rear brake 14  ballhead tube 26 pedal

3  rear fork 15 front brake - 27  rear fork (bottom)

4 seat post 16  front fork . 28 chain

5 saddle 17  chrome fork tips 29 guide wheels of the rear changer
6 seat tube 18  quick relgue hub 30 rear changer (derallleur)

7  top tube " 19 rim B 31 rear sprockets (freewheel)
8 front changer 20 front hub 32 lugs

9 stem 21 [lork rake 33 gearchange levers
10  expenderbolt 22 down tube
11  handlebars ° 23  chain guard and chainwheels
12 headaet 24  bottom bracket

Fig. 2-1. The parts of a bicycle. -

running or chmbing stairs and ladders. A bicycle is far more limited
and must always be combined with a person to generate a source of
power. However, on smooth hard surfaces that dre level or of
Iimited grades, a bicgyfe can transfer human power iﬁBuﬁfﬁto very
effective and efficient motion. Pedal power s, to my knowledge, the
only way.human power alone has managed to get a heavier than air
~device, a flying pedal cycle, off the ground more than momentarily
from a level surface,

Bicycles are a serious compromises. The person who wishe§
to take up bicychng for the first time is faced with a seemingly
endless number of bicycles to choose'from. To complicate matters,
there 1s no simple way to classify bicycles. To sort out the picture,
will first discuss bicvcles in a general way, and then cover the
specifics of design and construction.

\
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SINGLE-SPEED BIKES

Perhaps the most basic bicycle in widespread use today is the
single-speed. [t has only one gear ratio and it 1s-a fixed ratio. Gear
ratios will be explained later in this chapter. For now, it's only
important to get a general idea of the types of bicycles avalable. A
single-speed bicycle 1s shown in Fig. 2-2.

There was a time when most single-speed bikes had balloon
tires and were called heavy weights or American bicycles. Today,
single-speeds are more likely to be middle weights and there are
also some reasonably lightweight models on the market. Bicycle
weight 1s discussed in detail later in this chapter. For now, it is
enough to say that light weight tends to be an advantage in bicycle
performance. A single-speed bicycle of the same shape, weight amd
precision will have the same performance as a multi-geared bicycle
ridden in the same gear ratio. This might seem obvious, but it is a
fact often overlooked. Many people believe that a 10-speed, disre-
garding the ability to change gear ratios, is automatically a better
performing bicycle. This is caused in part by the fact that few
medium-priced and almost no high-priced bikes are available in
single-speed models. The reverse, however, is not true. Many
fow-pn'ced bikes feature gearing systems.

Single-speed bicycles generally have coaster brakes. Braking
is accomplished by means of back pedaling. This is an extremely
convenlent arrangement that allows both pedaling and braking by
foot action. These bikes can usually be recognized by the absence of
hand operated brake levers. Coaster brakes are sometimes
supplemented with a caliper brake on the front wheel. These have
one hand-lever control on the handlebars. Coaster brakes can also

be recognized by a brake arm that connects to the bike frame.

Another type of single-speed bike is the fixed sprocket (non-

‘freewheeling) track racing cycle shown in Fig 2-3. These fixed hubs

are generally found only on top quality bicycles and should not be
‘confused with freewheeling single-speeds. Freewheeling allows the
wheel to continue turning even when you aren’t pedaling. This
coasting 1$ a tremendous advantage for normal riding.

"The main advantages of single-speed bikes are that they have
no complicated gear changing mechanisms and, on most models,
braking by simple back pedaling. The disadvantage is that all riding
must be done in a single gear ratio.

For many purposes, especially for limited riding on fai¥ly level
surfaces, the single-speed is all that 1s needed (Fig. 2-4). There are
many 10-speed bicycles that, after the initial novelty of shifting the

22

\ ‘ .
//*\ ; / . R




»

19300.ds Jeal Umxccc:\s mw_o>oﬁ Buioes soes peads-sibuis v g-g ‘b4




Al

10 gears wears out, remain set in a single gear year in and year out.
This applies mainly to bicycles that are used for short hops on level
surfaces. The advantages of being able to change the gear ratios
becomes quickly apparent on hills and longer rides.

INTERNAL HUB MULTI-SPEED BIKES _

. The next improvement—or complication depending on how
you look at it—is internal hub gearing. This gearing most commonly
offers three speeds or gear ratios (Fig. 2-5). It is also available with
two-gear and five-gear ratios, as well as other numbers. Most of
these are shifted by a hand lever, but models that shift automatically
with changes in speed are also available. )

Internal hub multi-speed gears generally present more difficult
adjustment, maintenance and repair problems than single-
speeds—they also offer the important riding advanxtage of a choice
of gear ratios. , | '

Bikes with internal hub gearing are ideal when something more
than a single gear ratio is needed, but something less than a 10-
speed 1s adequate. .

~ While internal hub gears make riding shghtly more complicated
than single-speeds, they are generally much easier to operate—or
at least easier to operate—than derailleur changers. The internal
hub gears are more séltable for those who do not want to, or cannot,
master the derailleur system.

- Afew years back, internal geared b}kes were repre&entatwe of
a type called English-racers. Today, however, the internal hub
gears are used on so many types and qualities of bicycles that they
no longer represent a specific type of bicycle. As is the case with
single—speeds, other than fixed hub track bikes, the internal hub
geared bikes are generally only available in the lower price .and
quality ranges. However, they often extend upward a notch or two
above what is available in single- speeds, with a correspondingly
higher price tag.”

In general, the advantages of internal hub gears (Fig. 2-6) over
derailleur systems are ease of adjustment and operation. Disadvan-
tages are a smaller number of gear choices and difficulty in making
internal repairs when they break down—which fortunately isn’t
.often.

DERAILLEUR BIKES

‘ The next general type of bicycle is the 10- speed with derail-
leur gears (Fig. 2-7). The operation of these is detailed later in this

chapter. While other numbers of gears—especially five (Fig. 2-8).
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Fig. 2-6. Ross Eurotour 3-speed

N\ bieycle with internal hub gears.
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and 15—are also used, the 10-speed has become the general stan-

dard. The rear derailleur—as the shift mechamsm at the rear
sprockets are called— generally has five sprockets. The front derail-
leur has two. which results in a total of 10 possible gear combina-
tions. With a single chainwheel at the crank, the set up, with five
sprockets at the rear hub, (insert) it becomes a 15-speed. While the
five cluster rear sprocket arrangement is the most common, other
numbers are sometimes used. i

Derailleur systems are generally both more difficult to operate
and keep in adjustment than internal hub gears. Howevel derailleur
systems are often easier to repair than internal hub gears Many of
the newer designs of derailleurs, even ones on inexpensive bikes,

- have been greatly improved over earlier versions. At least one

design, which is detailed lﬁter in this chapter, approaches the ease
of operation of hub gears. ,
As ageneral rule, [ retommend the 10-speed for teenagers and
adults who are reas Iy fit and agile and who intend to ride fairly
long distances—especially on an unlevel terrain. e a

RIDING POSTURE

In selecting a bicycle, riding posture is an important considera-
tion. “Pure’xﬁiC}*chsts are fond of pointing out that there’s only one
type of saddle (narrow) and position (high) that’s proper for bicycl-
mg. Perhaps this is true for greatest efficiency, but it's not necessar-
ily the most comfortable. Many riders have neither the fitness nor

“desire to nde like this.

Some bicycles are designed to be ridden in a fairly erect
position. These generally have wide, fairly low positioned saddles
and flat or slightly upturned handlebars. These bicycles are
sometimes considered to be beginner’s bikes, but [ think they have
important uses beyond this. know a number of older people who do
not consider bicycling but do not have the fitness or agility neces-
sary for the so-called “racing” posture.

The second main type of bicycles have narrow touring or racing
saddles and dropped (down-turried)™handlebars, such as the ar-
rangement shown on the bicycle in Fig. 2-9. This arrangement
actuallv offers a variety of nding positions, from fairly upright to
leaning far forward. This saddle and handlebar combination is re-
commended for those who have the necessary ﬁtness and agility
and intend to do considerable bicycling.

Wide saddles are seldom used with dropped handlebars This
arrangement isn't very practical. However, narrow saddles are
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- somet1mes used advantageouslv mth ﬂat or slightly upturned hand-
lebars. :

INTENDED USk

- Using bicycles is cov eredin the next chapter. At this point, it's,

important to realize that bicycles are intended, by their design and

construction, for variéus specific uses. Some bicycles are -best .

suited for short rid€s and utility use. Others are designed specifi-
cally for touring or raung “There are subtle differences in each
category. Fig. 2-2 shows a utility design which is ideal for short
rides and, with suitable racks or baskets, 1s capable of carrying fairly
heavy loads—such as for shopping or delivering newspapers. A
bicycle that fills the gap between a utility bicycle and a long distance
touring model is shown in Fig. 2-10. A touring bicycle is shown in
Fig. 2-11. A quality road racing bicycle (Fig. 2- 12) resembles a
touring bike, but actually has many subtle differences. The Track

bicycle (Fig. 2-13) isavery specialized machine. Itid describedin the
next chapter

~PRICE AND QUALITY

In general, a higher priced blcycle means hlgher quality. But
there are many exceptions to this, espeually m” the case of lower
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priced models. While it's quite arbitrary, it may be helpful to con-
sider bicveles that cost under $150 as-being low-priced, $150 to
$230 as being medium-priced, and over $230 as being high-priced.
These price ranges roughly parallel distinet quality kd[(’g()l‘lt‘b of
bicycles:

COMPARISON OF BICYCLES

To this pomnt, my aim has been to get a general idea of differ-
ences n bicycles. [ suggest that the novice study these points and
then apply them when looking at bicycles at bicycle shops and
bicvele shows. However, before vou actually choose, it's important
to go one long step further and be able tojudge and compare frames
‘and components that go to make up a specific bicycle.

v

FRAMES

The frame, which for our purposes will also include the front
. fork, can be considered as thg basic part or foundation of a bicycle.
Without argo()d frame, regardless of the components used to make it
a compléte bicvcle, it wilkalways be less than satisfactory. On the
other hand. start with a good frame and improvements are generally
relatively easyv. Better componentsﬁ can be added nght away or at
some later time.

The parts of a frame are shown in Fig. 2-1. Frame sizes and
shapes vary. Custom frames can be fitted to the nder. Stock
manufactured frames come in a number of sizes. Frame size is the
distance in inches from the, center of the crank hanger to the top of
the seat post tube. Many brands have sizes ranging from about 19
inches to 25 inches. Eventually, these sizes will be in centimeters
(metric sy stem) in the United States. This Is already the case in
much of the world. ‘

Arange of from 19 inches to 25 1mhes will suit most teenagers
and adults. Methods for fitting a bicycle to the rider are covered
later in this chapter. Even when yvou consider bicycles designed for
the same purposes, such as utility or touring, frame sizes and
designs vary with the manufacturer. Oddball frame shapes have
largely disappeared from the market and the tendency has been for
even inexpensive bikes to follow the design shape of expensive
models. However, a certain frame size, as defined above, can still
vary considerably in other dimensions from a frame by anothe
manufacturer with the same frame size.

One possible variable 1s to angle the head and seat tubes.
These are called frame angles. Generally the angles of both the head
and seat tubes on a bicycle frame are the same, that is, they ard set

1 g
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parallel to each other. On general purpose and touring bicycles, the
frame angles are generall‘y about 72 degrees. Racing bicycles some-- '
times, have slightly greater angles such as 73 or 74 degrees.

Another important Vanable 1s the reach, which is the distance
from saddle to handlebars." Reach can be adjusted somewhat by
using dlffe\rent length stems on handlebar posts. But this depends
on having apprommately the correct 1ength top tube on the bicycle
frame

Still another variable is the size of the rear triangle. For gene’ral :
riding, touring and even more so for most types of racmg, it'san
‘advantage to have a short triangle so that the tire’ wiltbe closetothe
seat tube. This gives a shorter wheel base and makes the frame _
more rigid. Many inexpensive bikes have large tnamgles ‘The =
longer chain and sdﬁ;stays tend to make the frames less ng1d and
subject to greater whlp This is an undeSIrable charactenstlc ,
____Desirablecharacteristics for a frame are hght weight and a
certain amount of rigidity. An extremely flexible frame wastes
energy, while an extremely rigid frame is less comfortable. Too
much flexibility can also Gause whipping. For general nding and
touring, a happy medium is recommended. This will give both |
reasonable riding comfort and control. |

Making frames lighter in weight, yet strong and rigid enough,
is'an extremely complicated design problem. Unlike some things, -
lighter weight.costs niore money in bicycle frames than heavier = -
weight. »

Bicycle frames are made up of a series of tubes. The tube
used on inexpensive bicycles are commonly of seamed-steel tubing
and made by wrapping.a sheet of low-carbon steel Into a tube and
then electrically welding it where the edges meet. This forms a
straight gauge tubing that is the same thickness the entire length

Many writers of books on bicycling recommend that xop forget
about bicycle frames constructed of seamed low-carbon steel tub-
ing. However, I don’t go along with this. The low-carbon steel is
what makes-electric welding possible. The high heat caused by this

_inexpensive welding method would weaken ahigher carbonsteel. In
turn, this is what makes inexpensive bicycles possible. These
frames work well on bicycles used for certain purposes and the
heavier weight required to make a strong enough frame can be
offset by the lower price.
_Thenext step.upward, and certainly much better is sedfnless. ...

hlgh carbon -tensile s{eeL—Smce this- tubing 1s- stronger, thinner

~ cross sections can be used to’ make a hghter frame.
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‘The lowest cost frames of this matenal are straight gauge. A
butted tube 1s more expensive and it 1s thicker gauge at one end.
Double butted s the most expensive and has a thicker gauge at both
ends and thinner gauge in the nuddle.

The butting process is actually quite old. It was mvented in
1897 by Alfred Reynolds, an English nailmaker. Over the years, the
practicality of the tubing has been well demonstrated. The advan-
tage of using butted tubing for bicycle frames is that they are thicker
on the ends where they join other tubes. That 1s the p()mt W ht‘l e
they are subjected to-the greatest stress.

When vou look at a frame from the outside, vou can't see the
different gauges of wall thickness. The outside of the tuhing is the
same diameter throughout. The added thickness goes inward. Ac-
tually, it's difficult to observe evenif you cut up the frame. The wall
thickness of a top tube, for example, might be .022 of an inch in the
middle and .032 of an inch at the ends. This 1s a difference of only
about one-hundredth of an inch. Although the difference might
appear slight or even unnoticeable to the eye, 1t makes for a much
better frame. How do vou know if the tubing is butted? You just
have to take the manufacturer's word for it.

The next step upward in frame material is chrome-
molybdenum (chrome-moly) or manganese-molybdenum steel.
This tubing, like high-carbon steel seamless tubing, is avatable in
straight gauge and single and double butted construction. =~

Revnolds 531 tubing is well known, but there are also many
other top quality brands, including Columbus, Falk, Super Vitus and
Ch(uzzpz'(m. These will be indicated by a sticker which 1s usually *
placed on the seat tube. It will also tell you if the tubes are butted or
double butted.

Sometimes chrome-molybdenum or manganese-molybdenum
steel will be used only on the three main tubes and less expensive
tubing used for the remainder of the frame. For example, the
sticker might read 3 Chrome Molybdenwm Main Tubes, which also
indicates, since it's not mentioned, that the tubingis straight gauge.

I[f a manufacturer goes to the expense and trouble of using
these materials. vou can be sure that it will be indicated by a sticker
on the frame.

The steel tubing described dbove —seamed low-carbon, seam-
less high-carbon and chrome-molybdenum or manganese-
; molybdenum—must be joined together to form a frame. Low-
carbon steel permits welding and makes inexpensive bicycles pos-
sible. The high-carbon and alloy steels are generally assembled by
low-heat brazing, as the high heat of welding would greatly weaken
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these tyvpes of steel. Not only that, but the weak point would be
right at the Joints. This ts in the least desirable locations. Brazing
uses a brass or silver metal alloy filler. It can be done at abeout 1600
degrees Fahrenheit or even lower. This allows the tubes to be
joined without seriously reducing their strength. Even with brazing,
there §s some drop in tensile strength of the tubing. This is usually
well within acceptable limits. )

Frames are assembled with and without lugs. Frames without
Wmﬂ%aﬁm‘-&%ﬁw%mbﬁuﬂiaiﬂ —
many top quality frames are also made without lugs. Also, thereisa
growing tendency for cheap, poorly constructed frames to use lugs
in an attempt to look like more expensive units.

The purpose of lugs is to strengthen joints by adding metal and

distributing the stress over a ldrgel area. It's importang,.however,
that the ends of the tubes be precision mitered. Lugs can and often

are used to hide poorly fitted frame pieces. Lugs also perform a .
decorative feature of a sort. They often have decorative cutouts and
shapes. Onthe other hand, a frame brazed together without lugs by
a skilled craftsman can have an attractive appearance too.

~In comparison to welding, brazing is an expensive operation
and it is difficult to absorb this cost on inexpensive frames. One
method of cutting down the cost is to use inexpensive brazing rod
(filler) material. Unfortunately, this results in a poorer bond.

It is difficult for the novice—or for tht matter, almost
any one——t() accurately judge the quality of brazing on a finished
bicvcle. This is especially true when lugs are used. In general, the
best assurance of a quality job is a reputable manufacturer.

Drop-outs, the plates with notches in them for the rear wheel
axle, are another important part of the frame. The cheaper ones are
stamped out. The better ones are forged into shape.

On nexpensive bicycles. the drop-outs are often installed by
crimping them to the frame and then spot welding them. This 1s
easily recognized by the break in the joints. This method has been
widely:criticized, but frames constructed in this manner will often
pass quite stringent stress tests. In any case, in the lowest price
range, there is little else available. More expensive frames gener-
ally have forged drop-outs (Fig.2-14) that are brazed in place.

Forks are generally, though perhaps not technically, consi—
through the head tube on the frames The blades are the parts
where the wheel attaches. The blades normall} ‘Curve forward
about two inches from a straight linge. This | is called rake. Rake helps

| A
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Fig. 2-14 Shimano Dura-Ace Model NB-100 drop-outs: (1) front fork end set,

(2) rear fork end set thh ad ustmg set, (3) adjusting bolt. nut and sprmg 4)
ad ustmg bolt. {5) adjdsting spring and (6) adjusting nut.

the bicycle to track in a straight line and absorbs road shock. Less
rake results in quicker turning but poorer tracking.

The least expensive forks have flattened ends with notches for
the axle. Better forks have drop-outs or fork-ends brazed or welded =
to the fork blades. The cheapest of these are stamped. The best arei.“
forged into shape. h

The drop-outs, or lack of them in the case of flattened and
notched fork blades, can give a good indication of both the price and
quality of a bicyvele. However, all can be satisfactory. Also, after
about the low end of the medium price range and up, almost all
bicycles will have forged drop-outs brazed or welded in place.

What about bicvcle frames designed for girls and women? The
closed triangle shape is traditionally considered to be for-the boys
and men. This design makes for a stronger, more rigid bicvele. My
first suggestion is that women use the men's stvle bicvcle. The
original reason for the design of women's bicvcle frames without the
top tube was for wearing skirts. Since many girls.and women now

prefer to wear other clothing for bicvieling, this reason is no longér
valid.
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Fig. 2-16. This three-speed bicycle with women's style frame down tubes.
widens between head and seat tubes.

Fig, 2-15 shows the traditional design with the two down tubes
running parallel. For lighter weight bikes, a somewhat better ar-
rangement is with the upper tube joining the seat tube at a higher
position (Fig. 2-16). An evenbetter arrangement is called the nixte.
The bottom tube 1s the same as on a man's bike and two smaller
tubes run in tandem from the top of the head to the drop-outs in the
rear. While the latter will still tend to have more undesirable whip
than a similar man’s frame, this seems to be the best compromise.
Stainless Steel Frame. The Japanese firm, Bridgestone
Cvele Industry Co., Ltd., features one bicyvcle in their line with a
die-cast stamless steel frame. The bicvcle, called the Submariner,
1s available with a regular (Fig. 2-17) and ladies’ stvle frame. The

bicycles come 1n several frame sizes with total bicvele weight

LJrangng from 29 to 31 pounds. .

~It seems 1o me that these hicy cles would make ideal take-along
shore transportation for cruising boaters. This might seem a use
that would be so rare that it wouldn't be worth mentioning. But not
sa. There are hundreds of boaters who take bhicycles along on their
boats. Having done this myself and seen-first hand what the salt air
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Fig. 2-18. A three and one-half pound Teledyne Titan bicycle frame.

.

environment will do to a regular steel bicycle, I can see the pos-
sibilities of the stainless steel frame. No more rusted wonders.

» Aluminum Frame. The Bridgestone Co.  also offers a
lightweight aluminum die-cast frame in their line of bicycles. There
is both a regular and women's frame style, each with a total bicycle
weight of 28 pounds. This is only about average for a general
purpose and touring 10-speed in the medium price range. The
aluminum alloy used is a fairly heavy one.

Both the alumium and the stainless steel frames are assembled
with pressure-molded joints, a process patented in Japan and
Europe. Both of these bicycles are for general purpose nding and
touring—not for racing.

Forracing, a frame must he very stiff in order to avoid wasting
the rnider’s energy and of very light weight. A racing frame made
from Revnolds 531, for example, weighs about five pounds or

slightly less. This is the weight of the frame without the components
that go to make it a complete bicycle.

There are frames made from several other matcnals that are

challenging the chrome and manganese molybdenum steel ones.
Aluminum alloy 1s one of them. Popular models are the [talian Alan
frame distnbuted in the United States bv Mel Pinto [mports, 2860
Annandale’ Falls Church, Va 20042~wd the Klein frame, Klein
Corp., 23 Elm Street, Cambridge, MA 02139. The Alan frame
welghs 3.5 pounds and ig assembled by epoxy gluing aluminum
tubes into oversized lugs. The price for the frame is about $250.
The Klein frame weighs 3.28 pounds and is assembled by a special
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welding system. Boron fibers are used for reinforcement to in-
crease rigidity. The price for the frame only is about $360.

Titanium Frame. A 3.5 pound titanium frame (Fig. 2-18) is
made by Telcdvune Linair, Bicycle Division, 651 W. Knox St.,
Gardena, CA 90248. The price for a frame is about $550. The
Speedwell Gear Case Co. Ltd. , of England plans to introduce another
titanium frame in the United States.

Graphite Frame. The Exxon Co., Composite Materials Divi-
sion, 242-A St. Nicholas Ave., South Plainfield, N.J. 07080, makes
a 4.4 pound frame of graphite fibers spun around a core of aluminum.
The price of the frame alone is about $825.

Plastic Bikes. A couple of years back the idea of 17.5 pound
plastic bicycles that would sell for under $100 made a big splash in
magazine and newspaper articles. Well, it sounded like a good idea,
butit must have runinto problems, because the plastic bikes, as far
as I've been ablegto determine, still aren't .on the market. Also,
these nught not have been suitable for racing for a number of
reasons, since light weight is only one of a number of design factors
required.

Frame Variables. Frame variables include saddle tube
length and angle, top tube length, frame height above ground,
bracket height and wheel base —which is varied by length of stays
and angle and rake of front fork. .

FINISH 4

Frames are usually painted. This is for both protection of the
metal and appearance. Chrome plating is used on the ends of the
fork blades on some bikes and in a few cases the entire frames are
plated. ’ |

The quality of finishes varies greatly. When looking for a new
bicycle, examine the finish carefully on the particular bicycle to
make certain that there are no runs, chips or other indications of
careless application of the finish or handling of the bicycle. This type
of minor damage often occurs in shipping and assembly of bicycles.
Some of this- can be tolerated in an inexpensive bicycle, but a
medium and high priced model should be closer to perfection.

COMPONENTS

A bicycle is a frame plus its components. In general, better
frames have better components—but there are exceptions to this.
The brand name of the bicycle is generally supplied by the frame
manufacturer, but most often the components for completing the
bicvcle are from other manufacturers. The components also have
brands and these are often helpful in judging quality.
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Bicvele components are frequently available in either steel or
aluminum allov. The advantage of alumimum allov s that it lighter
than steel. The advantage of gteel 1s that 1t s less expensive.
Bicvele components are also being made out of titantum, but these
are generally too expensive for ordinary uses.

Hubs

There are two basic construction methods. Inexpensive hubs
are stamped out of steel. More expensive ones are precision
machined out of steel or aluminum alloy. In addition to being as light

e mweightas possible, the hubs should rotate with as little friction as
possible. This depends on a number of factors, especially the
precision of the bearings and their housings. B

: The flanges are the parts of the hub that the spokes pass
through. Hubs are avatBlé with cither high or low flanges. Longer
spokes are used with low flanges. This gives better shock absorbing
quahtwa than shorter spokes and makes them ideal for general
riding and touring. High flanges use shorter spokes. This makes the
wheel less springy and ideal for some types of racing.

Two basic methods used for connecting the axles to the bicycele

frames are by means of nuts on the ends of the threaded portion of

»the axle and by quick release devices. On the latter, a quick-release
skewer passes through a hollow axle. A leverlocks b()th sides of the
axle in the drop-outs.

Quick releases are generally associated with hlgher priced
bl(\ cles. Another method for removing a wheel without tools is-to
‘replace the axle nuts with wing nuts. Some manufactured bicycles

come with these. The advantages of quick wheel removal without
tools 18 sometimes offset by the fct thdt it makes stealing wheels
easier

The quick release hubs were onginally designed for racing—
whew uick wheel changing s essential. However these de\pu,s
are now found on many medium priced and most expensive t()urmg
bicycles. :

Most hubs, excépt those with internal gear or coaster. blakcs
are packed with grease. A few use oil; including seme expensive
racing hubs. Two basic types of bearings, either caged (in a re-
tainer) or loose are used. There was a time when inexpensive hubs
generally had bearings in retainers and more expensive ones were
loose. While this is still generally true, there is a trend toward
expensive hubs using bearings in retainers too. Needless to say,
this greatly simplifies overhauling hubs.

©
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Permanently sealed bearngs climinatc not only the need for
pertodic lubrication, but also the touchy problem of adjusting cones
against the bearings. Several brands are now on the market. Once
on the bike, they Icquuenomamtename A drawback is that aset of
hubs —front and rear—runs about $75. Manufacturers include Phil
Wood, PO Box. 1729, Los Gatos, CA 95030, Welyess, Suite 3440,
230 Pdrk Ave., New York, N.Y. 10017 and Hi-E E ngincering, 1247
School Lane, f\/ashvz’llc, TN 37217.

Permanently sealed bearings are also being used on other
parts of bicveles. My guess is that they will become less expensive

nd make Tt old styvle bicycle- b@dﬂﬂgb largely obsolete. Even at
present prices, I consider thenvto be well worth the price for use on
medium and espécially high priced bicycles.

‘Another variable on hubs is the number of spoke holes. These
must match the number on the rim. The'most common number of
spoke holes 1s 36. For carryving heavy loads such as panniers with
camping gear on a touring bike, a 40-spoke hub and wheel mightbe a
better idea.

Rims '

Clincher #fes and tubular tires are the two types of rims.
Clincher tires have beads that are held in place on the rimrby lips and
tubular tires are glued to the nims. :

Clincher nims are available in steel and more expensive —but
lighter weight—aluminum alloy. Most tubular rims are of aluminum

alloy. Some tubular nms are-filled with wood or plastic inserts to
reinforce the otherwise hollow area.

Spokes

These are available in straight gauge and butted types. The
butted ones are of larger diameter on the ends than in the middle.
Unlike butted bucyele frames, yvou can see this feature on spokes.

-Spokes are made from aluminum, steel and stainless steel. For
general riding and touring, I prefer stainless steel spokes. They

seem Lo retain a better appearance than the aluminum or regular

steel ones, -

When a hub is spoked or laced to a rim, various lace patterns
can be used. Chapter Efght details how to recognize these pdtterns
and lace wheels. A three cross patternis typical for touring bicycles.

Special spoking patterns that give stiffer wheels are frequently used

on some tvpes of racing hicycles.
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Tires ' '\

A problem in terminology arises,in the case of tires. It is often
said that voumtlate or patch a tivre, when what isusually meant s the
inner tube that is inside the tire. :

The two mamn types of tires mn use on bu\des——bemdts the
senu-pneumatic ones used on some children's cycles—are clinchers
(or wired-ons) like the tires with inner tubes that are used on
automobiles and tubulars (or sew-ups). Tubeless tires have been
used on bicvcles, but they are rarely seen today.

Clincher tires have wire beads at each edge of the casing where
it goes over the rim. Tubulars are called sew-ups because the
mnner H,gbc arc acfually sewn inside the tire with a needle and
thread. Repair requires considerable skill and patience. Tubulars
are glued to the nm or attached with a sticky tape.

Clinchers are generallv heavier than tubulars. 'l‘his@heavier
welght 1s a disadvantage since the rolling resistance 1s greater.
However, for utlity and even smost touring uses, there are a
number of advantages. Clinchers are generally more puncture re-
sistant, give better traction in wet conditions, have a longer useful

hfe and allow easier repair of punctures. Clinchers gencrally have

lower maximum inflation pressures than tubulars. Typical
clinchers—it's the tire that determines the maximum pressure, not
the inner tube—on narrow 26-inch or 27-inch wheels have a
maximum pressure of 60 to 75 pounds. Models are now on the
market that take up to 90 pounds or more. Higher pressures are an
advantage in decreasing rolling resistance, but they make for a
bumpy ride on a bicvcle with a stiff frame. However, vou canuse the
tires with a lower pressure. While most clincher tires cannot be
folded for easyv carrvingof a spare when touring ,the Corsa Strada,
can be folded. It's made in Italy, and distributed in the United States
by Raleigh dealers. It weighs about 17 ounces with an inner tube
that 1s fairly ightweight. -

Balloon tires, with one and one-half inch cross section or

more, have more rolling resistance than a narrower tire such as

those used on lightweight.bicycles.

Tubulars have a number of advantages over chinchers. They
are lighter. Racing models weigh about seven and one-half ounces
with inner tubes and touring models about 12 ounces with inner
iubes, However, for most touring, a heavier tire would probably be
more serviceable. Tubulars generally have higher maximum pres-
sures than clinchers. Some used for track racing use 140 pounds or
more. However, 100 pounds is a more typical figure for the touring
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Lvpe. Tu )ulm}b wave less tread on the ground than Lllmlms They
give less 1()11111%15&111( ¢, but also less traction.

Disadvantages of tubulars, as compared to clinchers, are that
thevare more easily worn out and punctured and that they are more
time consuming to repair. However, several spares with the mner
tubes already sewn in place will fit under the saddle.

In general, tubulars are more expensive than clinchers, al-
though there 1s.some overlapping i prices between the more
expensive clinchers and less expensive tubulars. 2

[t should be noted that tubulars usuall\' come witha E urc)pvzm—
tvpe valve called the Presta valve. To inflate with a service station
air supply or a common hand pump, a special adapters required.

Thesé are mexpensive and readily available at bike shops. Or vou.

can buy the type of bicycle pump that will fit the Presta valve,

Clinchers use a different tvpe of rim than tubulars, so the tires
aren’'t mterchangeable. Generally, mexpensive bicveles and
medium priced ones up to the high end of the price range will have
chinchers. These are probably more suitable for these bicycles
anvwav. To switch over to tubulars would involve facing a different
type rim to the hub. This 1s a fairly costly and involved operation.

Some bikes in the upper-medium price range have tubulars
and they are quite common on expensive bicycles. I feel that it is
best for the novice to start out with clinchers. It seems to me that
tubulars are only worth the extra trouble if vou have a real need for
the extra performance while racing and for long distance touring.

Flat tires are probably the biggest single problem faced by
bicvele nders. While the particular tire will have varving degrees of
puncture resistance, many attempts have been made to go bevond
this. One method is to add a iquid sealant to the inside of the imer
tube. These are reacily available at bicvele shops. One popular
brand 1s Grand Rally. Tt1s distnbuted in the United States by Paris
Sport, Ine., 184 Main St., Ridgeticld Park, N] 07660

Another method that has been tried 1s to fill the mner tubes
with materials that trap air into tinv pockets. There has been some
- success with this, however, present methods add considerable
welght to the tires. This is very undesirable from a performance
standpoint.

A third method s latex inner tubes. These are so elastic that it
(Is difficult for even a sharp object to penetrate L them. SgAeral brands
are now on the market and others are almost sure fo follow. This
method has the advantage that no extra weight s to the
whecl
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In cach case iUs important to decide if the additional puncture
resistance 1s worth the additional cost for the particular type of |
bicvelng vou mtend to do.

Wheels

Bievele wheels are the sum of the hub, spokes, nm, tire, mner
tube and i liners. A lightweight, narrow, high pressure wheelis a
remendous advantage in overcoming rofling resistance. Larger
wheels, up to about 27 inches or 28 inches in diameter, are also an
advantage. In general, if the size of the rider will permit it, select a
bicvele with a 26-mch or 27-inch wheel size. For vounger riders 1oo
small for bikes with these wheel sizes; select the one with the
largest wheels that they can be comfortably nde.

Wheels on new bicveles have varving degrees of trueness.
Methods for aceurately gauging the trueness of wheels are (ietailgd
inalater chapter. Forarough checkma bicycle showroom, spin the
wheeland use the caliper brake pads or the eraser end of a pencil as
a guide to check trueness. In this manner, any serious deviations
can be noted. The dealer should either make the necessary cerrec-
fion or vou can reject the bicycle. Spoke plucking, like kicking a tire

= onaused car, generally has little or no value.
Saddles and Saddle Posts

Tvpe, shape, quality, and price are all considerations here. A
comfortable saddle—also call a seat—can make a considerable dif-
fefence in the enjoyment of cycling.

The basic cholces are wide, narrow, racing or padded saddles.
Paddled saddles are sometimes called mattress saddles and some
evenhave cotl springs. Inactual practice, however, there i1s more of
a contnuum from one extreme to the other than distinct types.

The least expensive saddles typically have a metal base, some
padding. and a thin plastic cover—or with the padding as part of a
molded rubber or plastic cover. A slightly more expensive type is
with a contour shaped base of flexible nylon or plastic covered with
leather or plastic materials. Depending on design and construction,
these are available from fairly inexpensive to very expensive mod-
els. These have, toa considerable extent, replaced the old standard
leather racing and touring saddles. However, the leather ones,
including hand worked ones, are stillaround. There are afew people
around who still think these are the best. Leather saddles generally
have to be broken in. This means some uncomfortable riding until
either the saddle changes shape or the rider adjusts to the shape of
the saddle. My one experience with aleather saddle over a period of
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a couple of vears of use was that neither of these things ever
happened. It still seemed as umomf()rtab e after two years as it did
at the beginning. o

A new mnovation, simply called The Seat:, was developed and
" 1s manufactured by The Jacobs Corp., 6681 Araphoe Avenue, Boul-
der, CO) 80303. T recently switched to one of these on my bicycle
and | think 1t 1s the answer. ~

Bob Shaver, Director of Product Dev el()pment at the Jacobs
C'orp., supplied the following imformation:

. “The Seat was developed to solve the problem that arises when
thebody meets a nonconforming material and has to stay in contact

h this hard matenal for a long period of time. The basic 1dea was
aﬁ'n'ved at through our experience with the ski boot industry.

- With the advent of plastic ski boots utilizing hard shells, a
severe problem developed in adapting the bones of the feet to the
unchanging material of the shell. During the course of a day’s skiing
pain and bruises would develop. This problem was solved in the ski
industry by using some new foam materials of the slow memory
varlety. The flow-type materials provide a movable contact bet-
ween the plastic and the foot.

The Seat was dev eloped i the same manner, utilizing the exact
maternials that revolutionized the ski-boot industry.

At the outset, the assumption was that we knew nothing about
prior design of bicycle saddles. This precluded ideas that would
hinder development by preventing an open minded approach. In this
manner, the shape of the saddle was redone in order to coincide
with the pressure areas of the body. These pressure areas are
mainly the pelvic bone areas and the perineum, which is between
the pelvic bones and the genital area. At first, flow-type materials
were uséd with various types of pad configurations that held the
flow materal to the molded body of the saddle. _

After about 18 months of use, new slow memorv toams were
usedin place of the ﬂo\y/ﬁ}aterial as thev provided the same advan-
tages of the flow material with none of the disadvantages. A remov-
able concept was utilized with the frame that also incorporated a -
tension adjustment on the front of the saddle. ‘This is the first time
both these concepts were used in plastic saddles.

‘A new saddle is being developed that is more adaptable to the
female anatomy. To our knowledge, this will be-he first high
performance, lightweight female saddle available.”

The Seat1s presently available in two models, a road or touring
saddle (Fig. 2-19) and a track seat (Fig. 2-20). I feel that The Seat is
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Fig. 2-19. Road model saddle Called ‘The Seat.” It's made by the Jacobs
Corporation. ‘

a real boom to bicycling. The Bne [ installed on my bicycle was
comfortable right from the start, with no breaking-in period.
It's important that the angle of the saddle be adjustable. This
might be part of the saddle post or saddle attachment bracket. Some
-of the better saddle posts feature continuous micro-adjustment
capabilities. Less expensive ones, but still satisfactory for most
purposes, can be positioned only in notches and not between. The
difference is very subtle. While it might make the fraction of a
second difference in winning or losing a race, it probably would not
be worth the cost for ordinary riding. More expensive saddle
generally have a means of adjusting the tension which will make the
saddle stiffer or more flexible. B
Consider quality carefully. Some saddles will—especially
those with thin covering materials—wear quickly. On some sad-
dles, molded plastic or rubber covers can be replaced when they
wear out. Other saddles cannot be covered so easily and will usually
have to be replaced completely. Good quality teather saddles are
becoming hard to find, but some will last for years. Inexpensive
leather saddles generally have short hfespans.
Important factors to keep in nund when selecting a saddl€ are:

—>ultability for vour needs, especially for u)mfmt and riding
efficiency.
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— Quality especially as 1t pertains to expected life span.

—Price, which must be weighed carefully against the other
factors. “

When yvou are selecting a bicvele, many dealers will make
saddie switches m order to make a sale. This can often be used as
leverage m getting exactly what you want.

Inexpensive saddle posts are often made of steel. Lighter and
more expensive ones are alumimum alloy. Make certain that 1t 1s
long enough so that several inches will extend dowmr into the seat
tube at the highest adjustment that will be used.

Handlebars

These are available in a variety of configurations. The three
basic (vpes are flat, raised and dropped. The flat and raised hand-
lebars allow riding in an upright position. This allows for better
vision when riding in traffic. Also, fiders with low fitness and agility
levels often find that these handlebars are suited to their needs.
Within the flat and raised tyvpes are many variations. Models that
extend upward a considerable distance, called high-rise handlebars,
are popular on children’s cycles.

wsmg O L0 NOVICE eve, dropped handlebars might all look alike, but
there'§re actually many popular configurations. The choice depends
both o individual preference and intended use of the bicycle. Some
offer more hand positions than others. Those that allow the most
’ﬂg\g\cnef;ﬂly recommended for general riding and most typcfs of
touring.
andlebars are made from both steel and aluminum allov. Most
flat and raised handlebars are steel. The dropped type are available

Fig. 2.20. Track model of The Seat. The road and the track model of The Seat
are designed to coincide with the pressure areas of the body.
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in both steel and allov. In the qcncr;ll lIne of bikos, the allov 18
tvpically found onlyv-on the more expensive mode ls They usually
start around the middle of the medium-price range. Steelis stronger
and for this reasoy there are expensive steel ones for track bikes
that can take tremendous forces.

Handlebar Posts

These are also called stems and goosenecks. They attach
inside the fork tube or stem that passes through the head tube of the
bicycle frame—by an expansion device. The cheapér types have
&nv side expansion and a regular protruding bolt head. More expen-
sive ones have double expansion and eithqr a regular protruding bolt
head or an Allen nut. The Allen nut presénts a neater appearance.
Many bicyele mechanices prefer the bolt head because it 1s easier to
secure. "

Hadlebar posts are av d1ldble in steel and aluminum allov. The
latter 1s hghter but more expensive.

The handlebar post has a bearing on b()th the height and
distance forward of the handlebars. The helght can generallv be
adjusted within a certain range. It is important to have al lczls‘l one
and onc-half-inch down inside the fork tube. For ward/backward
adjustments usually require switching to another handlebar post
with a different length neck. However thcw are also a few hand-
lehar posts that allow adjustiment of the f()rward/back\\'ard distance,

Grips

Rubber or plastic grips are generallyv used on flat and raised
handlebars. In addition to a better appearance, these provide for a
better grip, help absorb road shock and provide protection from
mjury by coverning the ends of the handlebars.

Taping

This 1s generallv used i place of grips on dropped handlebars.
With some exceptions, plastic tape is the standard for inexpensive
bikes and cloth for medium priced and expensive ones. However,
this cannot be used as a guide for judging the quality of bicveles.

Padded tape is also available. This will help to absorb road
shock. Cveling gloves can be used. For short trips and utility ridihg,
I recommend the padded tape.

The ends of the bars should always be plugged. This s not only
for holding the ends of the tape in place, but also for safety.
Head Sets

The headset is the bearings, cups, cones, and other parts that
allow the fork to turnin the head tube of the frame. When inspecting
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a hicvele, check to make sure that the fork turns freely and smooth-
Iv. Since the parts that count are mside where vou can't see them
\\'ilho”ﬁ't*di:i;lim‘mbling the headset, 1t's usually necessary to assume
“that they are™ofga quality that is in keeping with the rest of the

bicyele, Headsels aregenerally a fairly trouble-free part of a bicy-
o ‘V$\’~"‘~m:_

" e,

Brakes e

Coaster brakes ()pcﬁi‘ttﬁ\b_\' back pvdalinéfﬁfﬂhg_\' are commonly
used on single-speed bikes and sometimes on hubﬁg’eaxgd models.
These vary in price and quality, but most will give good service,

Caliper brakes are often used on hub-geared bikes and on'the )
majority of derailleur-geared bicveles. These are operated by hand
~levers which press rubber pads agamst the sides of the rim. The two
Tain types in use are side-pull and center-pull. The side-pull

Lvpe—because poorly desgpgfied and constructed models are often
used on cheap bicveles<are commonly thought to be inferior. But
this 15 not alwavs true. Some of the finest and most expensive
brakes made, such as the Campagnolo and Zews brands, are side-
pull (Fig. 2-21). In the case of most caliper brakes used on inexpen-
sive and medium pniced bicycles, however, center-pull models
generally seem more satisfactory.

Both center-pull and side-pull types have two arms that rotate
in opposite direction to form a clamps. This clamp is the rubber pads
that fit against the rim. The pivot on side-pulls is at one point at the

Fig. 2-21. Zeus high quality side-pull caliper braf(es

R
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Fig. 2-22. Center-pull caliper brakes.

side. Center-pulls have a separate pivot point for each arm. They
have a transverse crossover cable with a sliding device to which a
single wire connects and goes to the control levers. This arrange-
ment 18 shown in Fig, 2-22.

Some caliper brakes have quick release levers that make wheel
removal easier. Another feature to look for i1s a cable adjuster to
take up slabk in cables. _

When, checking caliper brakes on a particular bicycle, make
al they spring back quickly when the hand lever 1s released.
~ak spring action 1s a common problem with caliper brakes—
especially with low cost models.

In practice, caliper brakes tend to work poorly in wet wedther
and on downhill runs. For this reason and others, disc brakes are
growing in popularity. Many stock bicveles now come with these.
Some of these are not affected when they get wet and the cooling 1s
better than on brake pads when used onlong downhill “brake rides.”
Disadvantages of disc brakes are they tend to be heavy, somewhat
complicated and expensive.

Drum brakes are another possibility. However, while they are
available, these do not seem popular on regular bicycles. Their
primary use seems o be when extra heavy duty braking is
required—such as on tandem bicvcles.
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Pedals A

The least expensive pedals cannot be dismantled for lubrica-
tion or overhaul. Thesc are available with metal bases and rubber
foot p'pds and of all-metal construction. These pedals are generally
fuundfonly on the least expensive manufactured bicycles. They
generally lack precision and are subject to frequent breakdown. The
advantage is the low cost.

‘Pedals with metal bases and rubber foot pads that can be
disassembled forrepair and lubrication are usually of better quality. '
Theyv are popular for use on utility bicvcles. Theswrubber foot pads
can be an advantage over all metal pedals for riding with thin soled
shoes and barefooted. The latter practice places the feet in a
position vulnerable to injury and should be discouraged.

Toe clips and straps will not ordinarily attach to the rubber
pedals. However, there are a few pedals of this tvpe that come with
clips, straps or both. The use, advantages and disadvantages of
clips and straps are detailed in the next chapter.

Metal pedals are called rattraps (Fig. 2-23) and can be used
with or without toe clips or straps. A few bicycles in the low priced
range come with toe clips and straps. Most often these are not seen
on bicyeles below the medium price range. Provided the pedals are
of a suitable type, they are an inexpensive and easy to install
accessory, Consider carefully vour need for them. They provide
greater pedaling éfficiency, but tend to mar street shoes. You might
feel less confident, especially in heavy traffic, as it 1s necessary to
release the feet in order to put them on the ground. It 1s a skill that
can be done quickly once mastered, but it takes practice to develop.
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Fig. 2-24. Zeus high quality racing pedals.

NMost of the metal pedals have teeth to keep vour shoes from
slipping. Racig pedals, however, generally have no teeth (see Fig.
2-24). Special shoes with cleats are worn to hold vour feet in
position on the pedals.

Regardless of the type of pedals, they should spin freely. Most
standard pedals are lubricated with grease. A few pedgls with
permanently sealed bearings are now on the market. Saine top
quality racing pedals are lubricated with oil: As a general rule,
inexpensive pedals are heavy and the expensive ones are light in
weight.

Crank Sets

These consist of the bottom bracket beanings and assembly
and the cranks. The two basic types of cranks are one-piece and
three-piece arrangements that make up the pedal cranks and axle.

' The one-piece type is frequently used on inexpensive bicycles

and legg frpmmn’rl\ on medium- nriced ones. These are made of
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steel. The advantages of this type are that they are strong and
relatively trouble free. The main disadvantage is extra weight. I
especially recommend these for. anything beyond normal riding. For
vounger riders, where curb jumping seems to be the rule rather
than the exception, the one-piece type are much more likely to
stand up than the three-piece ones.

The three-piece type are made up of an axle and two separate
crank arms. There are two basic methods used for attaching the
crank arms to the axle. They are cotters, called cottered cranks and
with bolts that are used to hold Crank{arms on wedged axle ends.
This method 1s called cotterless. |

The axles on both types are typically steel. Cottered cranks
are generally steel and cotterless are usually aluminum alloy.

As a general rule, one-piece cranks are used on the lowest
priced hicvcles, the cottered on intermediate priced bikes and the
cotterless on expensive models. There is, however, much overlap-
ping.
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Forthe general run of stock bicycles, the lcn‘;,rth of crank arms
1s fairly standarized. But there are some variations. Longer arms
can give better leverage for increased niding efficiency, but there
must be adequate ground clearance for safe cornering for the type of
riding mtended.

With the chainremoved, the crank assembly sh()uld spin freelyv
with no noise. Most bicycles have bearings thatare in retainers or
loose. A number of quality bicycles now feature permanently sealed
bearings and other manufacturers are switching 1o these. The
advantage of not having to overhaul (clean and lubricate) the bottom
bracket assembly could be well worth the additional cost for many
riding purposes.

Chains

These are extremely important. However, 1t takes a very
experienced eve to even begin to judge quality just by looking at a
chain. In most cases, you will just have to assume that the chain
used on a particular bicvele is of a quality in keeping with the rest of
the bike. As a rule, makers of quality bicycles will n/ot skimp on the
chains used

~

Control Cables

These are used for both caliper and disc brakes and shifters.
The main thing to check is that the cable moves freely through the

Fig. 2-25. The brake control cable housing frItS into the lug WhICh is brazed tothe
frame.
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Fig 2-26 Shimano Dura-Ace 10 chain'and track model hub.

housing. Inexpensive bikes usually have the cables inside housings
for the enure length. More expensive bicveles oftefi have the
sections of the cable that run parallel to frame tubes outside hous-
mes. This reduces friction. The cable housings are typically held to
the frames of mexpensive bikes by clamps. More expensive bicy-
cles often have lugs brazed to the frame (Fig. 2-25). This is gener-
allv a much better arrangement.

UNDERSTANDING GEARS

The remainder of the components that go to make up complete
bicvcles—chainwheels, rear sprockets, freewheels, shifters and
controls—are, I feel, best covered along with their operation. One
of the most confusing things that a newcomer faces in selecting a
bicvcle 1s gears. Not only must quality be considered, but also type,
number of gears and gear ratios. '

Fixed-Wheel Track Bicycles

Perhaps the best way to gain an understanding of gearing
svstems and gear ratios is to start with a fixed-hub track bicycle.
The basic drive mechanism is shown in Fig. 2-26. Notice that the
small rear sprocket is fixed to the hub. It Will not freewhieel. When
the wheel turns, so does the chainwheel and cranks. . ;’ ‘

The beauty of this system is the simplicity. If both the rear
sprocket and chainwhéel are the same size and have the same
number of teeth, the’;gar ratio would be one-to-one (1:1). Some
small sprockets have only every other tooth, but in computing gear
ratios, the missing teetfiare counted as though thev were there.
One-to-one would be an extremely low gear ratio. The biCj'c\-l'p
would be easy to pedal, but vou wouldn’t go very far with each pedal
cvele. A more normal arrangement, with the chainwheel larger than
the sprocket, 1s harder to pedal—but you go further with each pedal

14
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C?f:le, The formula for determining the gear ratio is:

number of teeth on chainwheel
number of teeth on rear sprocket

If, for example, there were 45 teeth gna Mel and 15 on
arear sprocket the gear ratio weuld be three-to-one (3: 1). Since a
number divided by one is the number itself, the gear ratio 153 In
Fig. 2-27, the chainwheel has 48 teeth and the rear sprocket in Fig.s,
2-26 has 14. The gear ratio, rounded off to the nearest tenth, is 3.4.

In actual practice, gear values rather than gear ratios are
generally used. This is calculated as follows:

gear value = gear ratio X wheel diameter

gear ratio- =

In the example absve where the gear ratio 1s 3.4, the gear
valueis 3.4 x 27, or 91.8. The ' gear value represents the size the
wheel would be on a direct drive (nan-freewheeling) cycle witha 1:1

- gear ratm In this example the wheel would be 91.8 1mhes in
diameter. * AT
~ Notice that fhis 1s. no‘t the distance covered. To compute the
distance covered, you would need to multiply by 3:14. However,
this isn't pormally done and the gear, values are used instead.

" Various reasons have been given for not using the track dis-
tance. Apparenfdy it's because multiplying by the constant, 3.14
would only serve to increase the size of the numbers. Sometimes
the reason stated is that the_ wheels are not exactly 27 inches (or

-

Fig. 2-27. Shimano Dura-Ace 10 crank set and track model front chainwheel.
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Fig. 2-28. Shimano Model TB-100 three-speed hub without coaster brake.,

whatever). This seems invalid, as the same error also would enter
into the gear value formula. '

Single-Speed Bicycles

The drive assembly of a regular single-speed bicycle—besides
the fact that the track bike is an expensive, precision machine—
differs from the track bicycle described above in that it will coast or
freewheel when the pedals are stationary. Thisis accomplished by a
freewheeling mechanism between the rear sprocket and the rear
hub. The rear wheel cannot turn slower than the rear sprocket is

PR
ey

turning, but it can rotate faster. .

Disregard coasting when you are calculating gear values. This
1s the same as was done'for the fixed-hub track bike in the section
above,

Notice that while vou only have a single gear value on a
single-speed bicycle, you do have a choice of what that value is in the
sense that you can change to sprockets with different numbers of
teeth to obtain a new gear value. The gear value for the track bicycle
in the section above, 91.8, is extremely high. For ordinary riding on
a freewheeling single-speed bicycle, a gear value of about 60 to 80
would be more common. ‘

Hub-Geared Bicycles

These allow switching into two or more different gear ratios
while riding. On a three-speed—the most common number used on
hub-geared hicvcles—the gear shifting i1s commonly done by alever
or twist grip. There 1s a set position for each gear. These are
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typically marked L for low gear, N for neutral or spr(xket gear
ratios, and H for h],gh gear. The gear value for the N position can be
made by counting the teeth on the rear sprocket and chainwheel and
then making the calculations as though the bicycle were a single-
speed. The other two gear values can be determined only with great
difficulty. However, the manufacturer should—and almost always
does—have these in the specifications. A spregket or chainwheel
switch to one with a different number of teeth will change all three
gear values. For example, on a Shimano three-speed hub with a 48
tooth chainwheel and a 14 tooth rear sprocket, the ‘gear values in
order of L, N and then H are 68, 88 and 120. This is an extremely
high range of values for a three-speed. With a 16 tooth rear sproc-
ket, the same setup would have gear values of 60, 78 and 104. This
would be about average for a fairly fit rider. A 19 tooth rear sprocket
gives gear values of 49, 66 and 88. This gives a fairly low range of
gears, but many riders would find this ideal for around town riding.

A Shimano three-speed hub without a coaster brake is shown
in Fig. 2-28. One with a coaster brake is shown in Fig. 2-29. These
require shifting by the rider. Fig. 2-30 shows a Shimano automatic
two-speed hub. With this unit, the gear shifts automatically from
low to high and vice versa according to the running speed of the
bicycle. Since no shifting is requiged, even a beginner can safely use
1L, \ g

M

Fig. 2-29. Shimano Model TC-100 three-speed hub with coaster brake.
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Fig. 2-30. Shimano Model AB-100gutomatic two-speed hub.

~Derailleur-Geared Bicycles

The best way to study the operation of derailleur gears is to
place a derailleur bicycle in a maintenance rack or upside down so
that the pedals can be rotated by hand and the shift levers operated.
Counter- t<)p\dcm(mstrat()rs that many bicycele shops have to ac-

quaint potential um@mms with derailleur me Lhdmsms will serve
the same purpose. )

First, consider a five- bpe?a\LhL\has a cluster of five sproc-
kets at the rear hub—each with a different Mteeth As was
the case with the single-speed, there is a freewheeling n\edqams#"ﬁ%ﬂ._———
between the sprocket cluster and the hub. There is a smgle chain-
wheel at the crank. ‘

The gear values will depend on which of the rear sprockets the
chain is on. There will be five different gear values. For example, if
the chammwheel has 50 teeth and the rear cluster from the largest
inside sprocket outward 1s 28, 24, 20, 17 and 14, the gear values
from the lowest — which would be with the chain on the 28 tooth rear
sprocket—to the highest are 48, 56, 68, 80 and 96.

How is the chain moved from one rear sprocket to the next?
The chain is actually derailed from one sprocket s0 that it will move
over onto the next one. Witha five-speed mountedso that the

. derailleur can be operated by hand, turn the pedals and then operate
the shift lever. If a 10-speed bicycle 1s used for the demonstration,
simply leave the front derailleur ineither position and work only the
controllever for the rear derailleur. On the five-speed, thereis only
‘oite derailleur control lever.
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Fig. 2-31. Sun Tour V-GT rear derailieur. -

Notice that the rear derailleur mechanism (Fig. 2-31 and Fig.
2-32) performs two basic functions. It moves the chain from sproc-
ket to sprocket and it takes:up the slack in the chain. The latter is
required. Without this, the chain-tension would be different on the
smallest rear sprocket than on one of the larger ongs. Qn a single-

Fig. 2-32. Another view of a rear derailleur. oo




o speed ‘bicvele, a single chamn length “suffices. On the deraillenr’

svstem, many lengths are needed.

The rear derailleur mechamism has two small pullevs with
cages around them that move inward and outward by means of
transversing arms that are shaped in a parallelogram that 1s under
spring tension. The cage remains parallel to the sprockets. There

are afew new designs that vary slightly from this. The inward travel

is by means of an operating shift lever and outward is bvaction of a
spring mechanism when the tension on the control lever isteleased.
The cham is derail g,chau-lx from one sprocket to the next. Skipping
sprockets when vou shift is poor technique and tends to damage
chain and sprockets. The chain must be moving, that is, the bicycle
pedaled, for shifting to take place.

The pulley cage is also under spring tension toward the rear of-
the bicvcle. It is this that keeps the spring in tension regardless of

‘the sprockets (front and rear) that the chain is on.

The shift operating mechanism on most derailleur systems is
continuous action. There are no.set stops for each gear. The cable
pulls the parallelogram open.This shifts the derailleur mechanism
toward the high side (largest sprocket but lowest gear). Release the
tension an the cable and a spring returns the mechanism to the-low
side (smallest sprocket but highest gear). Only the limits are adjust-
able. There are two adjustment screws. One limits the pulley travel
on the high side and the other limits the'pulle\' on the low side. |
These are typically marked by the adjusting SCrews with an H ‘or
high side and an L for low side. .~ .

The pulley that derails the chain is called the jockey wheel or
roller. The lower roller, which maintains the chain tension, is called
the tension wheel or roller. The rear sprocket cluster is often called
thg freewheel. The hubof the sprocket contains the freewheeling
mechansm. ‘
- Five sprocket rear clusters have become the standard
numpbert. Other numbers, especially thlee and six, are sometimes
used. ~ ' s{

‘The five- speed derailleur system described above is made into
a 10-speed by means of a double chainwheel at, the crank (or
15-speeds with a triple chainwheel) and a separate front derailleur
system for this with its own control levet.

The front derailleur mechanism (Fig..2-33) deraﬂs the chain,:
causing it'to move from one sprocket to the next in a manner similar
to the rear derailleur. However, the front mechanism does not have
a device for mamtammg chain tensxon This is taken care of by the
rear tension device.
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Fig.2-33. Sun Tour front derailleur.

Like thc 1ea1 derdllleur the front derailleur is cable operated
and has two limit- stop aGJUbtmg screws. The small (inside) chain~
wheel gives the lower-gear, the large (outside) one gives the higher
gear. This is exactly the opposite of the rear sprockets.

On most front derajll‘éu\rs. the lever pull deforms the paral-
lelogram of the pantograph (Sugward—moving the chain from the
smaller to larger chainwheels. The spring action when the tension
on the lever is released pulls the parallelogram inward. A problem
with this is that pulling the rear controllever toward you gives a
lower gear, but pulling the front control léver toward vou gives a
higher gear. This arrangement takes L()1151der5ble pIdLULE to get
used to.

The Sun Tour front derailleurs work the oppome of this. The
spring moves the cage outward and the lever pulls it mwam This
simplifies operation in that pulling either control lever toward you
will always result in a lower gear. Pushing either control lever away
will result 1in a higher gear—until the limits are reached.

One problem that has long been associated with derailleur ~.
svstems is the amount of skill required to operate them. On most
derallleurs, the shifting must be done by feel, as there are no set
positions for centering the chain over individual sprockets.

In an attempt to get around this problem, the Shimano Indust-
rial Co.Ltd. developed the Positron rear derailleur (Fig. 2-34). The
features are:

)
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Fig. 2-34. An enlarged view of a rear derailleur.

) ¥

® A positive indexing mechanismis built into the derailleur
to give carefree shifting. It's a click mechanism with
recessed cups into which a steel ball drops.

® In cach gear position the chainis centered on the SProc-
ket. This eliminates sloppy shifts and irritating noise.

@ [t worksindependently from the front derailleur. There-
fore, it can be used on five or 10 speed bicycles without
any problems.

“ @ \While most derailleur systems use a pull-release system

with a single cable, the Positron uses a two cable pull-
pull system. This results in light and accurate shifting.

The Shimano Co has also developed a derailleur system that

can be shifted even when the nder is not pedaling. It's called the FF
Svstemt Front Frecicheeling Systesm. 1t utilizes a freewheeling
mechanism which is attached to the front chainwheel (Figs. 2-35and
2-36.) This allows the chajn to continue to revolve even after
pedaling has stopped. The advantages of this feature are:
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Fig. 2-35. Shimano Front Freewheeling (FF) Syst}em.

& ® A particular gear-can be preselected before riding by
shifting the lever and pushing the bicvcle forward. This
allows the rider to shift from high to low gear before

- mounting the bike.
4

A= YRR

Fig. 2-36. A front freewheeling chainwheel.
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Fig. 2-37. A rear frictional freewheel
assembly. :

® You can continue {o shift the gears even while slowing
down to a stop and be in the proper gear when vou start
again.

“® Because shifting can be done without putting pressure

on the pedals, the shift itself will be easier and more

" precise. The tension on the chain becomes uniform
while coasting. This results in ullp\(ufcdcnted smooth-
ness in shifting. '

® DBacklash due to shifting while pedaling backwards is
totally eliminated. Proper shifting can be accomplished
even while the rider is pedaling backwards.

® Both derailleurs can be shifted at the same time to give
more precise control over gear selection.

@ The front crank is freewheeling. If an object such as a
pants cuff gets caught in the chain, the rear freewheel
(see Fig.- 2-37) will engage and override the front
freewheel and stop the chain. This is an important safety
feature.

® Many riders find it difficult to properly coordi&te their

~» shifting while pedaling up a hill. With the FF System, a
rider can shift into a lower gear without pedaling.

@ There is a mechanism that limits the movement of the
chain in both high and low gears. Even if the derailleurs
are out of adjustment, the chain will not fall off the
sprockets.

The FE Svstem will adapt to most bicycle frames without any
alteration being required on the bottom bracket. The Shimano FF
System is also used on a bicycle marketed by the Panasonic Co.,
One Panasonic Way, Secaucus, NJ 07094.
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Regardless of whether vou decide on a five, 10, or 15-speed
derailleur svstem, vou will want to consider carefully what the gear
values will be. Most new bicveles will have a gear chart showing the
gear values for the particular rear sprackets and chamwheels used.
If not, vou can count the sprocket teeth and calculate them. A
tvpical chart follows. Thi§ one happens to be for my Azuki 860

~=Sports [nzm)

‘\.\

Teeth on Rear Sprockets
L 34 28 22 18 14

B ’*\\

e

Teeth on 46 ["~37 44 57 69 89 Gear
Chaimvhccl 32 1 41\\5*( (\4 78 100 Values
T he gear development—gear values from\lowest to highest—
is: 37, 41, 44, 50, 57, 64, 69, 78, 89 and 100. This._ wide range of
gears is for touring. Not all rear derailleurs will handle a range of
from 14 to 34 teeth sprockets. The rear derailleur on my bike Is a
Sun Tour VGT alloy long armed model. The Grand Touring indi-
cates’that it will handle a W1de range of gears.
On road racing bicycles, d narrower range of gears 1@ generally
used than for touring. A few points that should be keptin mind when
selecting gear values are: ‘

SRR

Fig. 2-38. Derailleur shift controls located on the handlebar stem.
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@ The w&ight of the bicyele 1s an important consideration.
In general, a heavier bicyele should have a lower range
of gear values than a lighter weight bike.

® heep in mind the intended use. If vou will be nding in
mountain areas where there are a lot of steep hills, a
lower gange of gear values would be called for than if
most of vour riding is to be on level roads.

® Gear values of over a hundred generally are not needed.
The only way most riders can handle these is by pedaling
slowly. This is generally much less efficient than a lower
gear value that can be handled at a higher cadence.

® Try to get the gear values vou will be using most in the
middle of the gear range.

If you find the bicycle you want—but with the wrong gear
values for you—in many cases a bicycle dealer will make sprocket
switches and therefore change gear values.

Location of shift levers1s another consideration. Until recent-

Iy, almost all derailleur shift levers were on the bottom tube. Thisis’

still the arrangement used on most racing bicveles. For touring, two
other positions are popular. Thev are on the handlebar stem (Fig.
2-39) and on the handlebar tips. Eachlocation has its advantages and
disadvantages and the choice is an individual matter.

The levefs, including stick shifts, are sometimes located on the
top tube. For obvious reasons, this presents a safety hazard and [
recommendthat you avoid these.

THE TOTAL BICYCLE AND WEIGHT

[t is one thing to consider the components that make up a
bicvcle, but quite another to make a selection when theyv are assem-
bled together to form an actual bicycle. You might have some
choices in switching some components, but this is generally a
limited possibility —especially in the case of IQWer priced models.

If each component on one bicycle weighs just a little more than
those onanother bicycle, the total weight can be considerably more.
That is why so much emphasis is placed by manufacturers on
shaving off ounces on various components—especially in the case
medium priced and expensive models. .

As has been pointed out, light weight is not the only factor to
consider. A bicycle must also be strong enough and have the desired
nigidity. |

The frame is usually less than half the total weight of-a com-
plete bicvele, so heavy components can easily offset gains made by

“ysing a hghter weight frame. Most manufacturers match the quality
o 5 . ’
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of frames with the quality of components. In general, lightweight
frames get lightweight components,

THE RIDER AND THE BICYCLE.

While elaborate charts have been devised for determining the-
proper bicvele size from body measurentents, I feel that two simple’
measurements are a much more practical method. The first is to:

 take off vour shoes and straddle over the frame bar with both feet;
“flat on the floor. There should be at least a one-half inch,‘_cle@nce’;

[o%

~ Fig. 2-39. Some of the bicycle accessories offered by AMF.
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between crotch and top frame tube. If there is more than one inth
clearance, try the next larger frame size. -

The second measurement i1s reach. This is the distance from
the saddle to the handlebars. With your bent elbow placed against
the forward end of the saddle, the extended fingers should reach to
the center of the handlebar clamp. If this distance is off, minor
corrections can be made by switching to a handlebar post with a
different length neck. Also, adjustment can be made in the fob-
ward/backward adjustment of the saddle. For proper balance, the
forward tip of the saddle should generally be about two inches
behind the crank axle center.

ACCESSORIES :

You will need te consider extra equipment in terms of what vou
need and what is included with the bicycle vou choose. Since
accessories add to the cost, they should be chosen carefully.

[t's not economical to purchase a bicycle with accessones that
vou do not want. Sometimes a dealer will take these off and reduce
the price accordingly or exchange them for spare parts such as
spare tires and lubes thal you will need in the future.

Accessories include fenders, kick stands, chain guards, carry-
ing racks: lights, reflectors, tire pumps, water bottles and tool kits.

I feel that it is most economical to keep the accessories at
approximately the same general quality as the bicycle. Choose
mexpensive accessories for inexpensive bikes and so on up the
price and quality scale.

Accessories add weight to the bicycle, so keep this in mind
when making selections. Always ask yourself if the compromise of
welght versus usefulness i1s worth it.

PRICE,-DESIGN, QUALITY AND WEIGHT

These are all factors that niust be taken into consideration
when selecting a bicycle. In the Jow price range under $150, most
adult-size bicycles will \x’eigﬁng'pounds or more. Many will scale in
at over 40 pounds. Onlyin a yery few cases is the extra weight used
to make a stronger bicycle than a typical lighter model in the next
higher price range. Most of theﬁ extra weight is from using less
. expensive materials and construction methods.
.. Inthe medium-price range of $150 to $230, most adult bicycles
weight from about 27 to 38 pounds. The lighter weights are at the
high end of the price range. In this price range, some of the heavier
bicveles do use the added weight to good advantage. I have seen
voung nders use some of these bicvcles for curb jumping without
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apparent damage. I doubt if most lighter weight bikes could with-
stand this type of use. ,

“The point 1s, when comparing a heavier bicycle with a 1ig‘hterv
welght one, see how the extra weight has been used. Then decide if
this makes the bike more suitable for the intended use.

- There 15 no getting around the point that weight does affect
performance. Eight pounds difference in weight of two bicycles that
were equal i all other respects would be immediately apparent to
almost any nder.

In the higher price range over $300, vou can expect light
welght. The weight 1s almost alwavs under 30 pounds and fre-
quently under 25. While a few road and track racing bicycles are
available in the medium-price range, most are in the high price
bracket.
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Using Bicycles

In order 1o get the moest use and enjoyiment from ye
will need to consider riding, safety, legal req

I bicyvele, vou

irements, care and

(Fig. 3-1).

a

protection of bicveles and ways of using bik

RIDING

You can, of course, learn to ride a bicvele without understand-.
mg the forces that are at work to keep vou bafanced in an upright
position, just as vou learnéd to walk without first learning the
bromechanics mvolved.

With this in mind, it is often said that two forces—gyroscopic
~and centrifugal—enable balance on a moving bicycle.
| ‘Like a toy gyroscope, a spinning bicvele wheel holds its posi-
ton in space until upset by an outside force. This is one force that
tends to keep a bicvele in balance when m motion. However, some
experts consider it to be only a minor. factor.

Centrifugal force 1s the effect of pushing away from the center
of a rotating body. This force is experienced when vou make a sharp
curve in a motor vehicle. In bicvele riding, a fall to one side 1s
corrected by turning the bicycle shghtly in that direction so that
centrifugal force will push you back upright again. Bicycling 1s
basicallv a series of such corrections. They become so automatic
with practice that vou do not even have to think about them.

A tvpical bicvele will, for a short distance, maintain balance
coasting down a hill without arider. Itis possible toride bicycles that
will not keep balance when coasting without a nder. And one
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épcgially designed bicvele that had the rider in a prone position was
able to reach controlled speeds of 60 miles an hour with the rider
coasting down a hill. With ‘Sedaling, control was extremely difficult
at 40 miles an hour,

The cranks give leverage in pedaling. In turn, there is'a gear
ratio which most often allows more than one wheel revolution for
each pedal revolution. ‘

A major breakthrough in bicyveling came with the development
of freewheeling. Unul this time, bicveles were fixed or direct drive
units, One turn of the pedals gave a fixed distance—depending on
the gear ratio to the wheel—with no freewheeling. This principle is
still used for some tvpes of racing and artistic bicycling.

- Freewheeling gave 4 ttemendous boon to most tvpes of bicvcl-
ing. It also created a new problem—braking. With the fixed drive,
braking is accomplished by slowing the pedal action. )

Through the vears various tvpes of braking systems have been
developed. On early chain-driven bicvcles, various gear ratios other
than one-to-one were used. Systems for changing the gear ratios
while riding soon developed. It is interesting that new systems are
still being invented and tried. In the future, the derallleur system

which is the most popular today might wéll become obsolete.

While such things as braking and gearing systems have im-
proved the efficiency of bicycling, they also tended to increase the
skill required to operate a bicycle. ‘

Much of the early development of the bicycle seems to have
come about by tnal and error and the efforts of individual inventors.
Only recently have computer models for bicycles been developed.
The results of this research might lead to further improvements and
a better understanding of the bicycle.

Learning to Ride

The proper bicycle for learnming to ride 1s not necessarily the
right size after the fundamentals have been learned. The saddle
should be adjustable and adjusted to the point where the learner can
straddle the saddle and easily put both feet flat on the ground
outside the pedals. A single-speed bicycle with a coaster brake is
generally best. 1f a geared bicycle is used, place 1t in one fairly low
gear and leave if there. Hand operated brakes tend to make learning
more difficult.

Forget about training wheels. It has been my experience that
these only hinder learning, even for small children, but probably
more so for older ages. Never add blocks to pedals in an attempt to
make a large bicvcle fit a small nder. About the only exception to

Iy
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this that [ can think of 1s td adapt a bicycle for a rider with a handicap
such as is sometimes done with the controls on automobiles.

Alwavs wear shoes when vou are riding a bicvcle. The bic_\'clci?
should have a chamguard. A beginner could be sertously injured by
catching clothing between the sprocket and chain. Learn in a large
open area with a level surface that is hard, smooth and free of motor
vehicle traftfic,

Begin by straddling the saddle. Place vour feet on the ground
outside the pedals. With the bicycle ina stationary position, practice
fting vour feet off the ground. Then place them down again.

Next, learn to move forward by walking vour feet along the
ground outside the pedals. Thisis the w ay hobby horses were ridden.
As you increase speed, but not too much, try picking your feet up off
“the ground and coasting for a short distance before you put your feet
down. Gradually increase the coasting dlstange with your feet off
the ground. =

Next p,)sif,(ion one pedal forward—usually the right one—but
use the left if1t feels more natural. Straddle over the saddle. Grip
the /bandlebars, lean forward slightlv and with one foot on the

forward pedal, push down on the pedal. Coast forward. Then place

both feet on the ground.

The next step s to start as above, only this time also bnng the

second foot up to the other pedal. Coast. Return your feet to the
- ground. ¢
Continue to practicsand add additional pedal revolutions as you

gain confidence. To stop, back pedal slowly. When the bicvcle 1s
nearly at a standstill, fake one foot—usually the left—off pedal and

place it on the ground.

To turn, simply point the f1 ont wheel Inthe direction vou wish
to go.

After you have mastered the basics, the saddle can be raised
“for more efficient riding.

Riding Tips

An accomphished bicvele rider does many things differently
than a beginner. In other words, there are skills.and techniques to
learn. With practice, these can become automatic and vou will no
longer have to think about them. However, it's important that vou
don't allow incorrect techniques to become habits. _

Riding is a combination of things such as posture, balance,
pedaling techniques, gear shifting, braking and even breathing.
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Posture. The most comfortable posture does not alwavs offer

the least wind resistance. You nught have to sacrifice some comfort
if you want maximum efficiency. Dropped handlebars offer & choice
of riding positions. With your handb on the lower handlebars, lean
yvour body well forward. This offers leb wind resistance than when
vou are sitting upright. The leaning forward position might take
sone getting used to. Sore back and neck muscles might result at
first. Alternating leamng forward with a more upright posture 1s

often helpfulb Flat handlebars are often preferred by those who lack”

the fitness or desire to assume an extreme leaning position,

The type and hegight of saddle will also hav ¢ a bearing.en your
posture. Perhaps the: most u)mfortable—alth()ugh this point 1s
often debated—1s 2 very low positioned, padded mattress-type
saddle with the rider sitting nearly upnght However, thisis not the
most effictent nding poem()n as far as eyher wind resistance or
pedaling 1s concerned. Your leg muscl e@e ndieer the most power
when they can be fully extended. ‘

A wide saddle interferes with leg'mqtion especially when the

ldle is positioned up high. A narrow saddle allows vour thighs (o
berairly close together. The saddle cari be placed high so that the

/rcgk witthe almost fullv extended when theyv are on the peqals in the

‘r
y
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lowest position of a pedal cycle.

. On long rides, the question of posture becomes confusing. A

more relaxing posture mcreases wind resistance and-takes more
effort to pedal the bike. However, vou can make use of the wind.
With a tailwind, ride upright so that your body acts like a sail. With
headwinds ride leaning well forward to reduce the resistance as
much as possible.

Balance. Many balance factors are more complicated to de-

scribe than to execute. Up to a point, balance becomes easier as the
speed increases. Using low gears for starting out w111 make balance
easier while getting up speed.

Beginning niders frequently exhibit considerable side-to-side
maotion, but expenenced nders generally do not have much of this,
The difference seems to be just a matter of practice.

Pedalling Techniques. First, there is the use of ankle and
foot actions to add additional muscle groups into the pedaling. This
can be done to a certain extent withouf toe chps and straps, but the
‘clips and straps greatly increase effectiveness. They also allow

- hifting upward on the pedals as well 4s pushing downward.
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~Anotherunportant factor is the pedaling rate or cadence. This
is part of the reason why bicycle gears are frequently called speeds.
In general, bicycles are most efficiency ridden at a constant pedaling
rate. Most riders have an optimal rate of pedaling. This rate usually
somewhere between 60 and 85 pedal revolutions per minute. At
this constant cadence each different gear ratio will give a different
speed. Therefore, instead of saying a ten- gear bike, the term
ten-speed bike 1S used
- There will, of course, be gear ratios or riding conditions that
will not allow the rider to maintain the optimum cadence.
Beginners typically use gear ratios that are so high that they
cannot possibly keep up their optimal pedaling rate. Stop and start
pedaling, in spite of what it might appear, is inefficient. Accelera-
tions require much more effort than maintaining a constant speed.
E’Xpen'enced riders tend to spend much more time peddling at
- their optimum cadence than beginners. It's extremely difficult to
convince a beginner that there is something better than to pedal
hard for a short time, coast and rest, and then pedal again.
Breathmg Closely related to pedaling cadence is breathing.
Like endurance runners, -bicyclists develop rhythmical breathing
pattefns that coordinate with their leg action. Except for short
sprints, were your breath can generally be held, breathing should be
- regular. Otherwise, make certain that you do not hold your breath.

GEAR SHIFTING

Gear shifting 1s extremely important to riding efficiency. The
human body operates most effigiently over a narrow range of power
output and the gears allow most effective use of this power. This is
the reason why large numbers of gears are frequently used on
bicycles. The typical automobile engine can operate effectively over
a farrly wide range of power outputs with only three or four gear

ratios. A bicycle rider can use ‘10 or even 15 to advantage.
To correctly shift most mnternal hub gears, stop pedaling, shft

into another gear while the bm cle 1s coasting and then re csume
pedaling. The actual shifting is done when the chain is not moving.
Shifting can also be done when at a standstill, ‘

With practice, shlftmg can be done smoothly and quickly with
onlya bnefgause in the pedaling. .che eachgearisina deﬁmte click
position, there is no problem in finding the gear. E‘

Derallleur gears generall\ require much more skill to operate

correctly. The gears are usually shifted by continuous motion of the
changer Jever without havmg notches og other set locations for the

<
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individual gears. This means that shifting 1s largely a matter of feel
and it can take considerable practice to learn this.

The limits can be in a set position as far as the control levers
will go either forward or backward. But even here fine adjustment is
usually required to eliminate noises from the derailleur
mechanisms. -

To shift, ease up on the pedaling. But do not stop pedaling
completely. Then shift by slowly moving the control lever. You
should only shift from one sprocket to the next at a time. Avoid
skipping sprockets. After shifting, resume normal pedal cadence
again. Practice shifting untilit can be done smoothly and efficiently

On five-speed bikes, there is generally only one control lever.
This makes evervthing easter. There is only one basic pattern to
learn. Pull the lever toward you for lower gears and push the lever
awav—releasing tension on control cable—for higher gears.

On 10-speed and 15-speed bikes, the operation is complicated
somewhat by having two control levers. The rear control levers are
generally located on the-right side of the bicycle—regardless of the
lever locations. Generally, they are on thebottom tube, handlebar
stem or the tips of handlebars, The front derailler control is on the

left side. 4 |
' On most bic_vcles_§ the front derailler works in the opposite
direction of the rear one. Pulling the front derailleur lever toward
you shifts into higher gears.

Sun Touwr front derailleurs \mrk just the opposite. Pulling
toward you shifts into lower gears, JUSt like the regr derailleur. -
After having used both types, Fbelieve the Sun Tour is a real
improvement for easy riding.

Do not shift both the front and rear derailleurs at the same
time. The key technique to master is a feel for when to shift in order
to maintain cadence. In traffic, try to down shift while you are
slowing down so that you will be in a low gem when you start out
again. '

Shifting on hills generally places the greatest stresses on the
derailleur mechanisms and chain. Tomiimize this, downshift early,
before vou are struggling to maintain cadence and lugging with
slow, htd\'\ pedaling.

Ten- speed and 15-speed biL\ cles might not actually have 10 or
15 effective gear ratios..Some of the ratios are typically so close
together—or possibly the same—as to render them ineffective. [t
1s best to avoid the extreme chain angles —especially from smallest
inside: chainwheel to smallest outside rear sprocket and largest

£
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Fig. 3-1. Recreational riding

outside chainwheel to largest inside rear sprocket. In general, try to
do most of vour riding in gears where the chamnwheel and rear
sprockets are most nearly lined up. Of course, this will automati-
cally be the case if the gear ratios are properly selected in the first
place (see Chapter 2). ]

Most sprocket arrangements require alternate shifting of the
front and rear deratlleurs i order to use the full range of gears
progressively, .

After shifting to a new gear, fine adjustments to elimmate
notses can he made after pedaling 1s at m)1'11127%;1(1011@@. Thisis a
very sensitive adjustment, Move The control lever slightly in one -
dircction until the noise has been eliminated. If it gets worse, move
the control leveFin the other direction until the noise stops.

Since shifting is largely by feel, vou have to get used to cach
particular bicycle. A switch to another bicvele requires learning
another particular bicycele. The adjustment can be even more dif-
ficult if the gdar ratios are different, the bicycle is lighter or heavier
or theshift controlis located in a different place. With enough nding,
a particular bicvele becomes like a part of vou and the gear shifting
becomes so natural that vou don't have 4o consciously think aboutit.
BRAKING

Perhaps the easiest system to operate is the coaster brake. All
that is required 1s simple backpedaling.” There is some gkill
applyving the required amount of pressure for the particular stopping
conditions. Generally, the braking should be done smoothly when
space and conditions permit—but quickly in certain emergencies.

Bicveles with a single, hand-operated brake to the rear wheel
such as a disc brake, operate similarly to coaster brakes, except
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that the braking controlis by hand. The pedaling, of course, Sh()uld
stop when the braking begins.

Some bicycles have a rear coaster brake and a hand-
operated—usually a caliper type—{front-wheel brake. In this case,
apply the coaster brake first, followed by the hand brake. Never
apply the hand brake alone when riding at high speeds. This can
cause the rear of the bicycle to come off the ground and spill the
rider forward. This 1s often stressed as a safety rule. I violated the
rule just (0 see how great the chances were of a spill actually
happening. I'm convinced that, you would have to lean over well
forward or go at a pretty good speed to actually take a spill. Of
course, [ didn’t carry my experimenting to the point of an actual
spill—so I don't know what the exact danger point is. [ wasn't able to
get the rear wheel to even come off the ground. On the other hand, I
am convinc®d that jamming the front brake at high speed could do it.

The principles are the same with front and rear hand brakes
except thatevervthing is dore by hand. The control handle for the
rear brake is generally located on the handlebar on the right side of
the bike. The one for the front brake is on the left. Notice that this
same pattern is followed for derailleur gearshift controls.

When vou are first learning, start to apply the rear brake
followed by the front brake. Experienced nders generally apply
both brakes at the same time and about equally. But this requires
practice. -

When coasting downhill, apply brakes periodically rather than
continuously. Don't wait too long before starting the braking. Al-
ways keep the speed down to the point where vou are well within
the capabilities of vour braking system.

Forriding in traffic, brake safetyvlevers (Fig. 3-2) allow braking
while gripping the upper portion of the handlebars. One complaint
['ve heard and seen wrntten frequently i1s that these levers are
actually dangerous because they will hit the handlebars before
effective braking can take place. I've looked over the design and
arrangement of the setup on my bicycle and I don't see any way that
this could happen. Regardless of brake adjustment or amount of
wear on brake pads, it seems to me that if the regular brake handles
will stop the bike so will the safety levers. Also, the leverage seems
to be even better on the safety levers. Perhaps there are some that
are not so well designed? [ think part of the objection to safety
levers is tradition. Of course, if maximum performance is required,
the added weight of the safety levers would be a disadvantage. It
takes practice to learn to apply brakes effectively for particular
conditions and to get used to different types of brakes.
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Fig. 3-2. Brake safety levers.

CORNERING

Trv to come into turns at a slow enough speed so that the
brakes will not have to be applied during the turn.

If the bicyvcle has adow bottom bracket in relation to road level
or long cranks, the pedal on the turning side should not bemn the
down position when making a sharp or high speed turn.

~ Avoid high speed cornering on road surfaces covered with
dirt, sand or gravel. These conditions can cause sudden side-
slippage of one or both wheels. -

SAFETY R

The main cause of bicycle-motor vehicle acaidents, according
to one popular source, is the bicyclist violating traffic rules. If this s
true, 1 think it is a secondary cause. The real cause, in my opinion, is
that there are too many motor vehicles in the United States and in
many other parts of the world and too much catering to them.
However, the automobile mggtality—the automobile mdustry
creates meaningful jobs, etc. —seems to rule. All indications are
that it's going to get worse with more cars, more roads, more
parking lots and more pavement before it gets better—if such a day
ever does arrive.

Realistically, bicycles have not been given enough considera-
tion in the United States. ﬂike lanes, paths and trails have hardly

—made a dent. In short, bicycle riding, at least in the area where [ live

3
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and in all of the other areas where [ have previoushy lived is trulv
dangerous. I wish it were otherwise and [ hope that someday the
situation will change and that perhaps even I can do something to
help end the automobile mentality. But the simple fact is that the
bicvele 1s no match for the automobile (Fig. 3-3).

Bievcling, as I sce it,-can be s#fe only in areas that are com-
pletely separated from automobile traffic. Taking yvour place on a
bicycle m automobile traffic lanes is, at best, defensive bicycling. 2\\

- First Rule. Obey traffic rules and signs. But keep in mind that
most traffic rules and signs are for motor vehicles.

Second Rule. Keep your bicycle in good condition. The
appearance of the bicycle is secondary to mechanical condition when
it comes to safety. Faulty brakes are a common cause of accidents.

Third Rule. Use safety equipment such as reflectors and
lights for night riding. These safety accessories might be required
by lawn the area where vou are bicycling. Evenif they are not, you

/jTt)uld have equipment that will add to the safety of the kind of nding
vou do. ~ .

Fourth Rule: Whenever possible, use bikeways and bicycle
paths and trails. There are a growing network of these in the United
States, but some areas have none. Not only is 1t safer, but also a
much more pleasurable experience to be able to ride completely
free of worry about automobile traffic.

Fifth Rule. Teach your children how to bicycle safely. Make
bicycling safer for them by creating nding areas and lanes that are
completely separated from: automobile traffic.

RN

Sixth Rule. Develop safe and sensible habits. For example,
watch the road for potholes, cracks, drain covers andrail tracks. Be
especially careful in wet conditions. If caliper brakes become wet,
dry them out by niding with light applications of the brakes so that
they will be ready when you need them. Certain weather and traffic
conditigns make it unsafe to bicycle—especially at night.

Seventh Rule. Always be alert. For example, watch for
opening car doors and cars parking or pulling out.
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Fig. 3-4. A Bell bicycle helmet. N

Eighth Rule. Yield the right-of-wayand show respect for
pedestrians. Do this even though motorists rrnght n()t give you the
same courtesy.

HELMETS AND HEAD GEAR

Figure 3-4 shows a Bell bicvele helmet, manufactured b;\"\B\(’ll
Helmets, Inc., 2850 East 29th St., Long Beach, CA 90806. 1t's light,
vet provides outstanding shock absorption. The outer shell is high
impact Lexan, which was chosen for its high strength to weight
charactenstic. Beaded polystyrene forms the shock absorbing inner
liner. Helimets and protective head gear are used not only for
competitive racing, but also for safer recreational cyvcling.

LEGAL REQUIREMENTS

These vary greatly across the country. Find out what they are
for the area where yvou will be using your bicycle. City, county or
state registration might be required and certain safety equipment
might be necessary. Most bicycle dealers can give accurate mfor’#
mation about the legal requirements for a particular area.
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Be sure to record the serial number of vour bicyvcle. If 1t 1s
required, be sure to regster vour bike.
Since bicyele thefts are common, it's important to securely
lock your bike. Locking bicyclesis alot of bother, but inmost areas a
necessity if vou want to leave vour bike in a public area and expect it
~ to be there when vou return.
There are two basic locking methods. The first is symbolic.
. Inexpensive chains or cables and locks can be-used. This might
discourage amateur thieves and jov riders, but will scarcely slow
dowr a professi(mgl.

The second type of locking is more secure. Perhaps the best
method i1s with U-shaped locks such as the Citadel Fig. 3-5 and
Kryptonite brands. These locks will withstand almost anything,
including boltcutters, which are used in a high percentage of bike
thefts. One problem with the U-shaped locks 1s that you must find a
suitable object to secure the bicycle to. There have been instances
where bikes were stolen by cutting the objects to which they were

Fig. 3-5. A Citadel ultra-high lock.
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Fig. 3-6. Placing bicycles on a roof-top rack.

locked. T wonderif, i their leisure, the thieves were able toremove
the locks. ;°

The tvpical locking method is to remove the front wheel and
then lock the front wheel, rear wheel and frame to a solid fixed
object. Some lock manufacturers will pav up to a certain amount, if a
bike s stolen as a result of failure of their locks to prevent theft.

When purchasing a locking svstem, consider how vou are going
to carry the lock system. Some can be attached to the underside of
the saddles. Or vou might want to use a small bag that attaches to
the rear of the saddle.

Another method of protecting vour bicycle is with bicyvele
msurance. Bicveles are often covered by homeowner's insurance,
but these policies usually have a $50 or $100 deductible. Some
cover the property onlv when it is at home.

A number of bicyvele insurance policies are available. Bicycle
shops generallv have information about these. Rates varv, but
about 315 per vear for the first $100 coverage and $8 for each
hundred thereafter seems to be about average. These policies
tvpically donot have a deductible. They usually cover theft, damage
from accidents and some medical expenses if vou are injured. The
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policies have some limitations, such as the area the bicycle coverage
applies to (the continental United States) and that the bicycle must
be locked. registered and have annual safety inspections.

I've heard that most of the companies will immediately cancel
after an insurance pavoff is made. The policies that [ have seen have
clauses in them to this effect. il

1

TRANSPORTING BICYCLES

A number of racks (Fig. 3-6 to 3-10) for transporting bicveles
onautomobiles are available. The three basic tvpes are rear bumper
racks, roof racks, and rear deck racks. | R

These racks are useful in a number of wayvs. Bicveles can be
transported to the starting point of a scenic ride or tour or taken
along on vacations. o

Features tolook formmracks are the number of bicveles that can
be transported, ease of getting bicvcles on and off the racks, secure
methods of attaching racks to vehicles and bikes to the racks and

Fig. 3-7. Four bikes fit easily onto this Volkswagen.
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Fig. 3-8 Adjust=A-Porter shown on a Volkswag.en

protection of vehicles and bicyveles from damage. Fig. 3-11 shows
how casy bicycles can berplaced on a well designed rear ded\ raLl\
In some cases, special pmtectlve paddmg (Fig. 3-12) is used.

BICYCLE PARKING AND RACKS x

kS

The large’increase in the number of bicycles in recent years
has resulted in a shortage of good places for parking them. Well
designed bicycle racks (Fig. 3-13 and 3-14) provide not only a place
for each bicycle, but also something to lock them to.

Fig. 3-9. Four bicycles on a Bike-Porter.
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'Fig. 3-10. A two-bike model Bike-Porter.

- In some areas, secure bicycle parking is available for a*fee. .

This isidealif you commute by bicycle to vour place of employment:

. *»Coin operated bicycle parking devices with locking systems —

, Siﬁagﬂar in concept to coin-operated lockers—are available in some
areas and are beb'()rrgng increasingly popular.

P ¢

Fig. 3-11. Placing bicycles on a rear-deck rack. S e




Fig. 3-12. A Protect-O-Pad can be snapped on bicycle pedals, to protect a car.

The use of the vast majority of bicycles in the United States
probably falls mto the utility category. This includes rding reasona-
blv shorl distances for fun, recreation, fitness, shopping, transpor-
tation and even to earn money, such as 1s frequently done by
voungsters who use bicycles for newspaper routes.

One of the most practical ways to put cyclinginto vour life 1s to
use a bicvele for transportation. This can reduce or,even eliminate
the need for motor vehicles. If conditions permit, use a bicycle as a
means of getting to and: from work. This allows you to exercise and
save money. Also, if you live in an area that hasn’t yet been ruined
by the automoblle the enjovment of | fresh air and- scenery 1S a

,b()f‘lle T : ‘

" Bicy clmg IS a way to go shopping too. The practicality of this

- varies wldeh from area to area. Bicycle racks and baskets, which

come 1n a variety of 5hapes and sizes, will allow carrying reasonable
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Fig. 3-13. Park-A-Bike rack.

loads. And even larger loads can be carried by lightweight, two-
wheel bicycle trailerss A popular one is the Bugger. 1t's made by the
Cannondale Corp.,}35 Pulaski St., Stamtord, CT 06902, and avail-
able at manyv icyéles shops. It can Cal'r_\"up to 80 pounds and it
attaches to the geat post.

Bicvelings a good way for children to get to school and get
exercise at the same time. Provided bicvcling is safe in vour area.

Cyvcling is an ideal family activity., There are many times when
bicycles are used individually, but there are other times when-the
whole family can enjoy this activity together. Sundav drives in
automobiles can be replaced with bicycle outings. A park, especially
if 1t has bikeways or paths, is an ideal place (Fig. 3:15).

7
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TOURING

This can be done alone or with other people. The trips can be
as short or as long as you care to make them. Bikewayvs and bicycle
traills and paths are ideal. So are roads with little or no automobile
traffic—1f such a thing exists.

- When first taking up touring, start with a trip'that is well within
vour capabilities. Then gradually work-up to more ambitious under-
takings. A starting pomnt might be a ride that can be completed
comfortablv i an hour. In any case, most people. start with rides

that take one day or less-and are usually u)mpleted n the daylight
hours. ) ’

A few health precautions are i order. If vou are in cm\ d()ub[
about vour health, check with vour clmt(n before taking up cvcling.
And especially before touring cycling. In most cases, the risks of
cyeling to your health are far less than the potential benefits.

In general, start out with short, easy rides. Gradually work up
to longer and more strenuous ones over long periods of time. |
suggest that at first the cveling cadence beat about the same energy
level as walking. Then cadence should be such that you cankeep it up
long periods of time, rather than bursts of intense pedaling, then
coasting to rest. However, if you feel that a rest 1s needed, do n()t
hesitate to stop bic yeling and take one.

Wear suitable clothing. Make sure that vou will be warm
enough, but avoid clothing that will 1mpede circulation such as
rubber sweat suits. Jogging uniforms are ideal for cy Lhng Thev
“allow freedom of movement and permit good air circulatio. B
Avold overexposure to sun and heat. Wear a suitable hat, ﬁl}ﬁ-}
- restsin the shade and take a water bottle al(mg The type that fit in

clamps attached to the bicvcle frame are convenient and readily
available at bicvcle shops. :
| For short touring-where help is readily available, repair equip-
- mentisn't essential. For longer trips, it's a good idea to have at least
a simple tool kit, tire pump and tire patching kit. Advanaed touring
cyclists also frequently carry selected spare parts.

Some people would consider the type of riding described above
as recreational riding rather than touring. For these people, touring
means more than one,day.

There are sev eral basic methods. The most conv ement but
more expensive, is to stay at hotels and motels each night and do all
of your eating at restaurants along the way. This way, only a
minimum load of spare clothing, etc. need be carried. ‘

Simflar, but less expensive, is hosteling or touring with
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Fig. 3-15. Group riding is fun.
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stopovers at hostels. These are for all ages, not just for teen-agers
and young adults as the word “youth” in the organmzation behind the -
movement might imply. For information, write to: 4111()1((111 Youth
Hostels, 20 W 17th St.. New York, NY 10011 Theft programs
make individual and gr <)up bicyele trav el Possible at greathyrt %JL ed
rates. : ’

Another method 1s campi»ng either with a tent and sleeping
bag or just a sleeping bag. Meals can be at restaurants or necessary
equipment can be carried along for cooking meals.

This involves carrving along considerable equipment such as g,
Lightweight sleeping bag, tent and cooking gear. About 40 pounds is
the mdgimum practical tétal lodd fer each bicvcle. As touring bicvele
campers g‘aimcxpericm‘p, they tend to lighten the loads, not -
crease them. o

Asageneral rule, d(m'tcarrx"énﬂhimqlén vour back. Don't, for
exanple, buy a pack for hiking and expect it to work for bicycling.
Instead, use 7)(1)1)11() These are readily available m a vanety of
types and qualities. 'l hg,_\"‘czmcb“c used on arear carner rack, behind
the saddles forward on the handlebars and for use on a forward
carrier rack.

In general, balance the load sothat most of the weight is over
the rear wheel. Make sure that evervthing is secure. 1t takes
experience to know where to locate individual items so that what
vou need won't alwavs be at the bottom ()Jf)a pannier.

Orne good way to get started in touring is to join a club. Most
areas of the United States now have these. They range from
informal to highly-organized. The informal are for people who prefer
impromptu rides without formal meetings, dues or scheduled
activities. The highly organized have many activities, including
meeings, newsletters, scheduled rides (sometimes ();\'m‘lﬁghl or
longer), bike rallies, and even extended vacation tours and trps—
sometimes Lo f()relgn COUNtIIeS. v : ;e |

One large organization is t\@ Inte mzatumal Bicycle Touring
Society, 846 Prospect St., La Jolla, CA 92037. They pragide touring
information and organize domestic and international toﬁi for adults

e (no thldren)

2

. v Iﬂ()unng, cvelists, both l{ldl\'l(lels and clubs, are frequently
members of the L(a,gfzu of American Wheelman, 19 South Bothwell,
Pulatine, 1L 60067 This 1s the oldest and largest bicy Cle organiza-
tion in the United States. They publish a newsletter. Membershipis
ﬁaéxpensivc and open to anvone.




BICYCLING FOR PHYSICAL FITNESS

Bicveling provides physical fitness activity l‘cgzn‘.(lleswfh
whether or not it is done only for this purpose. There 1s a trent
todayv to take up activities mainly for the purpose of physical fitness.
Some people are most motivated € keep up physical fitness activity
if they do something that they enjov for itself, not because it's

something they have to do to get fit: For these people, I squcsl a
ot of Jlong recreatronal rnides and touring.

- For those who want an extensive fitness progi an, | suggest
Dr. Kenneth Cooper's Aerobic Program. His books are readily
available in libraries and bookstores. Prescribed programs with
point systems are incuded for a number of activities, including
cveling. ¢ © :

While opmions vary greatly over what tyvpe-and how much
excrcise is best for physical fithess, the general trend of expert
opinion seems tobe that endurance type of fitness s mostimportant
h()gl a Health point of view. This 1s best developed by a moderate
level of exercise that can be sustained over a long period of time.
This is sometimes described as contimuous rhyt hmlml exe Ielse.

Some bicvelists go to the extreme and use T Faining programs
that more closely resemble racing training than recreational or
tourmg riding. '

.DOING YOUR THING ON A BICYCLE"

Many people have taken around-the-world bicvele trips or trips
from Alaska to Ushuaia, Argentina—at the tip of South America.

While it's becoming inereasingly difficult to think of something
that hasn’t been done before, there's no reason w h\ vour trip has to
he something new. There's also the possibility of using novelty and
specialiy eveles. Some of the possibilities are covered i later
chapters. ’ )

RACING :

The first six-day bicvele t race was held in New York's Madison
Square Garden in 1891, The winner was Bill Martin. He pedaled
1,466 miles 1 the six-day event.

This was not, however, the first bicvele race. Hardly had the
bicvele been imvented bcf()rc the racing started. The bicvele had to
prove itself In‘races against horses.

Taoday, bicycle racing is a well developed sport and extremely
popular in manyv parts of the world. But not the United States”
However, it's becoming more popular here too. “There are now
some, world class competitors in this country and more and more

—_— | 99




i
|
|
i

- youngsters are taking up the sport. This seems to be a necessity if
there 1s to be any hope of Americans ever excelling on the interna-
tional level. '
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and track. Fig. 2-12 shows a road racing bicvcle. 1 ‘()tue thal 1t1s a
10-speed. Fig. 2-13 shows a track racing bike. This has a single-
speed fixed, nor-freewheeling drive. Within each basic type there
are many variations that depénd on, among other things, the par-
ticular racing event and the preférence of the rider.

Raciig is a vast subject. A large book could barely begin to do
Jjustice to a single specialized tyvpe of racing. The attempt here is to
present a brief general introduction and suggest wavs vou might get
startedif You think you are interestedin uuummg ar 'aC‘ii‘xg biC‘)‘CﬁS‘L,
a coach or even a spectator or fan. '

- Road races are done on roads from pomt A to B or on laps
around a course. Some of the races are quite short and others are
quite long —up to 150 miles or so. Some, like the Tour de France,
are done in stages. About 100 miles are covered each day. There's
even cvelo-cross which 1s done over varied t8rrain. This combines
cyeling with cross-comtry running. The cyelists frequently pick up
their bicveles and run with them. A massed start is used when the
racers compele against each other. The first to cross the finish line
1s the winner. -

Another tvpe of racing 1s called time tnals. chre, the com-
petitors race against the clock. The best time wins. There are also
team events where team members pace € agh other to faster times
» by trading off the lead position. :

While road racing is typically done outdoors, track racing 1s
done both indoors and outdoors.on a special track that is shaped like
an oblong bowl. -

There are many different eveénts. Some are time trials, some
are regular races with two nders u)mpttmg against cach other and
stull others are pursuit races. In pumun races, mdividual riders or
teams of riders start on opposite sides of the track and try to catch
the other rider or'team of riders over a prescrnibed distance. Usual-
Iy, this doesn’t happen and it's the rider or team of nders who have
the fastest time who win. Many distances and variations are used.

One factor that has limited track racing in the United States 1s
that there aren’t many tracks. They are expensive to build.

~ Sohow can vou get started in racing? I think the best way is to
join a bicvele racing club. These are in most areas of the United
States. One way to find out about them is to go to a bicycle dealer
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who handles racing bicycles. Another way is to write to the Amateur
Bicvele League of America, PO Box 669, Wall Street Station, New
York, NY 100051 and request information about racing clubs in your
area. )

I suggest that vou join a club before vou purchase a racing
bicvcle. There are many different types of racing bicvcles and
usually the clubs can offer good advice on this. '

Most racers train forgéys‘f)é?'iﬁ\c tvpe of racing. Such as speed
evenls or endurance. Strategies must also be learned.

Be forewarned, however, that racing differs considerably from
touring. Racingis to win and you will soon find out what that takes.
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This chapter i1s intended as a general introduction to bicyele
mechanics with Qlllpha}?is on tools, shop equipment, work areas,
parts and supplies. These procedures are mainlyrelated to regular
bicveles hut they apply to novelty and spedialty cveles as well 7
Exceptions and additional mechanics are covered in the chapters on
novelty and speaialty cycles,

TOOLS ’

You might already have many of the tools vou will need for
building, maintaining, and repairing bicveles. In addition to regular
tools, such as those normally found around the home and for au-
tomobile repair, some spectal bicvele tools will’also be needed.

‘\Iuncy‘l‘zm generally be saved in the long run by purchasing top
qualty tools made of heat treated alloy steel.

For best results, keep tools clean and organized. After using a
tool, wipe off dirt and grease with a cloth. Keep tools together in a
toolbox or on a peg board rack. Kecp sets of wrenches, such as
sockets, Allens and so on, together. Avold using tools for purposes
other than those for which theyv were designed. Time spent keeping
tools cleamameiin order will actually save time in making repairs.

For most routine servicing and®maintenan@e of bicvelest only a
few tools are essential. However, these will need to be selected
carefullv. Not having the right tool for the particular job is one of the
greatest pitfalls in mechanices. Pliers, for example, make very poor

i
i | Basic Bigcycle Mechanics

-

substitutes for wrenches and almost the right size wrenchis not the
. . . . .
same thing as having the right size. It can be a most frustrating
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experience to start on a job, get part wav through it and then find
that veu don’t have an essential tool. :
- While regular mechanics tools will suffice for many jobs, you
will probably want to have at least a few tools designed specifically
for bicvele use. Sume of these look much like regular tools, but have
features that make them more convenient. For example, it might
have all sizes needed for a certain job on a single tool or be shaped {0 ,
fit in areas where an ordinary wrench won't. :
For touring, vou will probably want to have a lightweight,
portable tool kit such as one in a small case that straps to the saddle.
Matuac 1s one good brand. Make sure that everything you need for
vour bicycle 1s included. Before buying, try the wrenches on your
bicycle to see that they fit. The kit should also have the materials
and tools for parching tubes and some spare parts such as repair link

..for the chain, extra pads for caliper brakes and spare control cable

wire. It is also a good idea to have a tire pump, preferably with a
built-in pressure gauge. Make sure that it, will fit the valve stem
arrangement on vour bicvcle and that spare tubes, if carried, have
the same arrangement.

For at home use, you will probably want.additional tools. The
advantage 1s that weight and size do not have to he so carefully
considered as 1s the case with the tools vou take along.

-For shop tools designed especially for bicycles, [ highly re-
commend those made by the Park Tool Company, , 2250 White Bear
Ave., St. Paul, MIN 55109,

Crescent Wrenches. The crescent wrench is often thought
of as a tool that will replace dozens of wrenches. However, I believe -
thatitis apoor substitute. However, itis muchbetter than pliers for
use as a wrench. Crescent wrenches vary greatly in quahty and the
low quality ones —especially those with play in the parallel flats or
fingers—should be avoided. They can loosen or slip and this can
damage the nut or bolt. Generally, crescent wrenches should be
used only when a more suitable wrench is not available. However, if
you have only a limited tool kit, they can béextremely valuable for
fitting odd sizes. ‘

Overall length of tvpical crescent wrenches vary from about
four to 13 nches. A six or eight inch length will generally have the
most utility as a bicyvele wrench, but when possible, have several
sizes on hand. Each has a maximum expansion and some might be ~%:
too wide to fit certain work spaces. ‘

Pliers. Pliers do have their uses in spite of the faci that they,
along with the hammer, are probably most often used for the wrong
jobs—especially by amateur mechanics. Pliers should not, exceptin
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an emergency, be used as wrenches. They will quickly damage the
corners on nuts and bolts.

The proper uses of pliers include bending, crimping and cut-
ting. There are many types of pliers. The most useful of which are
gas pliers (commonly referred to as just “pliers”), vise grips, chan-
nel locks and needle-nose pliers. There will be times when all of
these will be useful for bicycle work, so have as many different
types as possible. g

Open-end and Box Wrenches. These are available sepa-
rately or in sets. The sets usually offer a savings over purchasing
the same wrenches separately. The sizes, measured as the dis-
tance between the parallel flats or fingers that fit on gnut or bolt, are
commonly stamped on the ends of the wrenches!

Wr emhes fromfive- smteenth of an
inch will handle most non-metric jobs. ‘

Box wrenches generally provide a\more secure grip than
open-end wrenches. Box wrenches with six-point and twelve-point
openings are available. The six-point provides superior gripping,
while the twelve-point provides a shorter swing. This is an advan-
tage when working in tight places.

Since open-end wrenches contact the nut or bolt only on two
flat sides, they must fit well or they might slip and round off the
points on the nut or bolt. Provided that vou have good wrenches of

the proper size and the-muts and bolts have not been previously
damaged, open-end wrenches are usually quite satisfactory. There
are places where theyv can be used when box-wrenches. cannot.

Socket Wrenches. These areideal, but expensive. They are
convenient to use and with a ratchet handle they are fast. For doing
work on your own bicycle, the cost of purchasing these tools must
be chedfully weighed against their usefulness to you. In most cases,
open-end and box wrenches are first priority. After you have these,
a socket wrench set should be available. They are available in both

metric and inch sizes.
Allen Wrenches. Many bicycles have Allen head bolts, with

Smm and 6mm (distance across hex-shaped holes) being the most
common sizes. Allen-head bolts are most common on more expen-
sive hicycles. On many inexpensive bicycles there are not any of
these. Some bicycles with Allen-head fastenings use a single size
such as “mm, throughout.

-
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Fig. 4-1. Fractional-size cone wrenches for use on hub cones and lock nuts.

Bicycle Wrenches. Special flat bicycle wrenches, commonly
called cone wrenches, are essentially extra thin open-end wrenches.
As the name implies, they are designed especially for use on hub
cones and lock nuts. Fig. 4-1 shows 'a set of fractional cone
wrenches. Figure 4-2 shows a metric set. '

There are also special wrenches for caliper hand brakes, derail-
leurs and so on. These are more suited to the needs of professional
bike miechanics than for working on vour own bicvele. Special
bicvele wrenches with-a number of open-end and box openings in
the same ool are mexpensive and will generally serve the same
purpose as the more expensive wrenches. A tvpical wrench would
fit the pedals, cones, locknuts, saddle and handlebar clamps and
brake-shoe pad nuts. These wrenches are also commonly included
i bicvele repair kits. )

Spoke Wrenches. These are used for tightening and loosen-
ing spokes. They can be purchased at bicycle shops and are often
included in tool kits. While it’s often possible to get along without
these, they will be needed if you want to true a wheel or replace a
broken spoke. There are several sizes so make sure you get the
size that fits the spokes on vour bike. . "

Screwdrivers. Two basic t§'pes used are the common

i screwdriver and the Phillips screwdrniver. Both types come in vari-

ous sizes. The correct size to fit the slots in the screws must be
used or damage will occur to the screw head or screwdriver blade.
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Both tvpes of screwdrivers can be purchased in sets. Always
use the correct size for the screw and hold the screwdnver m line
with the scerew. Avoid using screwdrivers as prving and scraping
tools or as chisels or punches.

Cable Cutters. These are useful for cutting brake and derail-
leur control cables. Select the type with V-shaped jaws that will
shear the cable evenly. Wire cutters that flatten the cable make 1t
difficult or impossible to thread cable into the housings.

Tire Levers. You will need several of these of the small sizes
‘especially designed for bicycles. The kind with notches that fit over
spokes, holding the tire bead off the rim, are generally most conve-
nient to use. ’

Chain Tools. These are special tools for removing rivets
from chains. They are inexpensive and almost a necessity for
derailleur chains. This is another tool that is frequently included in
portable tool kits. '

Other Special Tools. One solution is to invest several
hundred dollacs for a professional Campagnolo tool set and be done
with it. However, unless you are really going to be a professional
mechanic, the cost makes this impractical. Infact, whenever money
1s a consideration, the cost must be weighed against the usefulness.

There are a number of other special tools that are either
akor doing certain tasks or else make the jobs easier or

~ig. 4-2. A metric set of cone wrenches.
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Fig. 4-3. This cycle stand holds one bicycle.

faster. Among these are tools for removing freewheels from the
hubs, brake arm clamping tools often called “third-hands”) and tools
for removing cotters from pedal arms. These, as well as other
special tools are described along with their uses in later chapters.

Some of the more expensive tools are sometimes purchased
by bicvele clubs for use by the members. For something like a wheel
alignment machine this is an ideal wayv to spread out the cost.

While it might sound like there are an endless number of
brevele tools, only a few tools are required to disassemble and
assemble evervthing on a particular bicvele. Of course, they must
be the ﬁght tools and sizes.

>
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Other useful tools include hammers, files, hacksaws, drlls,
screw extractors, center punches, dies and taps. These tools will
not ordinarily be required for sitmple disassembly and assembly for
lubrication and parts replacement. Theyv are only for more advanced
mechanics.

~Here are a couple of examples of how these tools can be used.
Dies and taps are handy for cleaning up damaged threads on bolts

Fig. 4-4. This cycle stand holds two bikes.

109




St N S . VU O e W s

and nuts. A drill and tap extractor can be used for removing broken
bolts. Useacenter punch first, then drill a small hole in the center of
the broken bolt. Tap the extractor mto the hole with a hammer. Use
a wrench on the extractor to turn it to remove the broken bolt. A

5 UEURNS P TS IV PG PAYS PURUUN DURIRIRIR PSSR PO UROoh I SO Py o |
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MAINTENANCE STANDS

These go by aovanety of names such as repair racks, tune up
stands, and so on. Thenr purpose i1s to hold bicveles firmlbv off the
ground so that repairs and adjustments can be made. Theyv allow
working the pedals by hand and operating the shift and brake
controls. Many of these racks allow positioning the bicvele almost
any way you want it for a particular job—such as right side up,
upside down or at a certamn angle. The racks hold the bicvele so that
vour hands are free to do other things.

One wav to get along \\'ithout"a:rack 15 to simply turn the bicvele
upside down and balance 1t on the 55‘(41(11(% and handlebars. However,
bicveles placed i this manner tend to fall down. The bicvele is too
low for conventent work and this can be damagmg to caliper brake
control cables.

A mamtenance rack s almost essential for the sertous bievele
butlder and mechanic and also a good bet for even the one-bike
owner. Of course, the price and quality,of the rack can vary accord-
mglyv. A sclf-supporting professional tyvpe stand for one bike at a
tme 1s shown in Fig. 4-3. A two-bike model is shown i Fig. 4-1.
Figure 4-5 shows a stand with another L‘Sipc base.

Where conditions permit, @ floor mounting plate (Fig. 4-6)
attached to the floor ehminates the need for alarge heavy base. The

one shown s for askark Cyvele Stand.
The standis made By State Alionocnr Fowody, 13532 Hliots

Ave, PO Box Y87, Paramonnt, CA 90725 1t can be quickly and
casilv disassembled for storage. This makes 1t ideal for home use.

Astand that's designed especially for home use s shown i Fig.
4-7 s made by Willmarths, 1011 Avenue B, Redondo Beach, CA
90277 "The rack folds flat for easy storage as shown in Fig, 4-8.

It you have a suitable place for attachment, the wall attachment
and cvele clamp will save vou the cost of the floor stand. You canalso
improvise a base for this clamp by mounting a wood or metal postin
concrete set inside an automobile tire.

Another possibility 15 1o improvise vour own stand. including
the clamiping deviee. The jaws should be padded to prevent marring
the brevele finmsh, o
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Fig. 4-5. Clamping a bike on a stand.
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Fig. 4-6. Floor mounting plate for a cycle stand.

CLEANING PANS AND SOLVENTS

Cleaning pans can be purchased at automotive supply stores.
Of course, any suitable sized containers that will withstand the use
of solvents will do. ‘ L.

Kerosene seems to work well as a cleaning solvent. Special
solvents that work similarly are also on the market. These can be
purchased at automotive supply stores and sometimes at bicycle
shops. Service stations frequently carry kerosene or other sol-
vents, . S .;

However, never use gasoline. If v do, youmight never have
to worry about cleaning a bicycle again.

SUPPLIES -

You will need a supply of rags, cleaner, polish and wax suitable
to the finishes on vour bicvele. You will also need grease and ol
lubricants. The tvpes needed for a particular bike vary and recor-
mendations are made in the following chapters. |

PARTS

It is generally casiest to make replacements with the same
brands and models of parts that were used previously. If these are
not avatlable, 101s sometimes possible Lo substitute other brands.
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If one part of a component 1s damaged, 1t might be best to
ceplace the entire unit—especially on inexpensive items. On more
expensive components, it is often worth the trouble to replace only
the part that 1s causing the difficulty.

A number of what are called umversal replacement parts, such
as caliper brakes and shift changers can be useful. Universal in this
context means that they will fit several or even most brands of
bicveles that use similar components, rather than all bicvcles.

' In the ordinary course of maintaining most bjcveles, vou will
probably “want to stick (e I;C\\' parts for replacements, but there
might be times-when used parts 'will serve your gurposes just as
well and save vou money. s |

* Many hicvcle .dedlers haxe large stocks of bicycle parts.
Another p()&mlblht\ is 10 order by mall ‘Here are a few well known
firms, along with the approximate pmes of their catalogs. Some of -
these refund the price of the catalog on the first order.

—Big-Wheel Ltd., 340 Holly St., _Denuvék, CO 80221 ($2.10).

—Cycl-Ology, Wheel Goods Corp., Dept.’D, 145.24.2151,‘Avmu0
North, Minneapolis, MIN. 55441 ($2 00).

;

Fig. 4-7 This stand, made by StaterAluminum Fomdry is easily disassembled
for storage
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Fig 4-8 A Willmarth bike stand for easy use at. home

—Cyelo-Pedia, Dcpl‘ B, 3]] N. Mitchell, C(ldz//(l( MI 49601

(33. OO) : - :
; N i,
SOME BASiCS o .
Before gon ng | into the basic routine niamtenance of biey clc a

N ”L
“few basics are i order.

Some lubricating tasks IG(}UIIG that vou disassemble pans
clean them, apply lubrication and then reassemble them. This is
commonly callcd an overhaul. The first. time yvou do this it will
probably be the most difficult. Usually after that it will be quite
routine. _ '

Some bicyeles come with mamtenance manuals (‘(3111[)16[6 with
schematics. These can be a big help. If vou-don't have a manual for
vour particular bike, tryv to get one from the manufacturer.

To learnthe workings of a particular bicyvcle, study the bicvele
as vou read about 1t. It helps to have the bicycle in a maintenance
rack. You'll probably be interested mainly in your particular bike, so
when reading through the maintenance portlon of this book; you
might want to skip over the sections that don't apply. For example,
the section on derailleur gears if \()Me a single- speed Or you

might want to read ev erythmg to compare other blqcles to your

OWn. - ke
Before starting any job, make certain vouwhave all the tO(ﬂb amc
- supplies that vou will need and that spare parls are avai abf@

The components of 4 bicvcle are connected by various ty peb of -+~

fasteners. Many ()fthese are especially designed f(n specific bm%de
uses. . :

The most common types of fasteners used are nuts and
machine screws. They include what are con mdonl\ called b()lts In
order to join a nut and bolt, both the diameters and thlead pattern
must match. When the thr eddb‘%le in‘good condition, the match up
can be tested by turning the nut bn the bolt by hand. If this cannot be
d(ﬁlg and the threads are not qdl.«l‘dgﬁ‘d- vou probably d(__)_l?ot have a
matched set |
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) and Allen.

.~ Machinescrews have various head types that include hex, flat,
oval and round. Openings for furning tools ipclude slotted, Phillips

A

cSeveral types of lll,ltb are used on bicveles. The most common

L are ordinary nuts, self-lockigg nufs and wing nuts. T\w types of

washers—flat and lock—are flequently used on bl( wles.

When md}\mg wplacemen’[s in fastenings, it's.a g()()d tdea (fﬁ

2Lt al il art. o

bicycle shop so that you can get exact matchups. While substitutes

Ake the damy age o or h1 oken qu\wnh vou to the hmdwm e store or

- can sometimes be used, 1t's generally best to stlck with the same

size and tvpe used previously. " --

(%

Bmdcs also have a number of fab teners that'are of special .

design to serve more than one purpose. For e\ample they-can form
a bearing cage m addition to holding an axle plaue. I
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['m gomg to say something different than most books on bigycling.

Unless vou really want to do more, do only the minimum amount of

caring for and maintenance necessary to keep your bicycle i safe

operating condition. This might sound odd from someone who
enjoys w orkmg on and building cycles, but I really feel that this is
good advice. )

For most people, it's the use of the bicycle not the
satrsfaction—or lack of satisfaction—of working on a bike that
counts. -, -

A bicy cle i5 2 ver\ fmgu..mg machine. Considering the rela-
tively low cost of the ihvestment, wh\ ‘make vourself a slave to
sonmhing if you don't enjoy it? For ordinary riding, the differences

between a long, time consuming maintenance program and a mini-

mal one 1s likely to be slight—at least from a practical point of view.

Of course, if vou enjoy working on your bicycle and keeping.it shiny

and new looking, then by all miéans do so. Regardless, do at least
enough maintenance —or have it done for vou—to keep the bicycle

in safe operating condition.

Keeping the bicycle stored out of the weather, dry, waxed and
preperly lubricated is only common sense. But to what extent you
do this is a highly individual matter. There are many happy riders of
rust} wonders. A shiny new-looking bicy Lle is not essential to
ev er\ one.

Another kind of care 1s how the bicicles are ridden and used. A
fine lightweight bike gener%ll_\ will not survive curb jumping. How-
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ever, for the Voung this is part of living. You can get a bicvele that is
designed and constructed to {ake this sort of thing. As a minimum, 1
recommend that bieveles be kept in safe operating condition.

‘oncern is lubrication. How often, what kind and
how much lubricant 10 use are frequently debated subjects. The
three basie luBricants Trecommend are a light bicvele oily a bievele

A primary

chain oil anda multi-purpose bicvele grease. In describing cach
lubricant [ havewsed the word bicyvele. By this T mean that vop buy
them at hicvele és‘n()ps 4nd that they wilkhave the work-bievele on the
Sontainers. You might*be able to buv. the same thing somewhere
~without the word bicvde for less money.
rd [deally, a number-of tasks should be done m(mthl\ and more
/ oftenif the bicvele s ridden extensively —1(‘\\ often ¥, the )uwlc 18
/ used infrequently. S }

First, clean the bicvele. It is especially 1mp<31tdm to wipe dirt
and cxcess lubricants off with a cloth. This takes such a short time
and 15 so important to the on-going mamtenance of a bicvcele that
many bicyclists do this every time they finish a ride. {

Ol evervihing that requires ol that can be done externally
without disassembling the bicyele. This includey hubs with oll fit-

- lings. 7

Wax the bicvcle. ’

Those three s Lps lake care of the' m(mlbl\ tasks. Except that
éi I‘lt‘li‘l‘lb’(:"f ()l C()I‘i!p()llt‘lllb, CS[JC(I’(“I_\ l)[ 'dl\t‘S 'dIl(.l UL‘[Eilll(.ﬁ'Ul S, SH()UIU
be adjusted whenever they are not functoning properly. Inaddition,
a number of assemblies need to be taken apart, cleaned, greased”
andreassembled at six months and one vear intervals. The tasks for.
six months are the front hub, head set and pedals. Once a vear, do
the rear hub and crank set. In addition, the freewheel should be
removed from the bicycle, cleaned and oiled every six months. The
above maintenance schedule 1s intended only as a rough guide. If
vou don't do these things, probably nothing serious will happen. If

» vou do them, your bicycle will proBably ast longer, perform better
and look better. Is the difference worth it? Each individual must
answer that question.

MONTHLY OIL’'MAINTENANCE .

While most hicyeles probably. rc-{‘lviw too little or nooil, a few
receive too much. Too much o1l can be as bad as not having enough.
[n other words, apply oil sparinghy. Then wipe off excess with a
cloth. Exura oil will not be where«t can do any good and will only
serve-to pick up ‘dirt ane grit.
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~\n ol can with a small nozzle will make application convenient.

I recommend a light bigyele ()11 ang a bicvele chainoil. Ahways follow

‘and avoid getting oil on the friction surfaca’b ’fhat keep thrg Eontrols

Ay
Lo

the specific instructions that come with the particular bievele.

°F ront. Hubs With Oil Fittings. Squirt in about one-half
te dpr()[]tLﬁ of light bicvcle oil. Most f front hubs are lubricated with
grease. I)o not apply ol to these. This will only tend to wash away
grease.

Coaster-Brake Rear Hubs. There are many varations
here. Follow the manufacturer’s specific instructions. For example,
here's the manufacturer’'s recommendations for the Bendix Model
70 coaster brakes: . J .

Bendiy brives are fully testedand lubrncated betore leaving the factory
and, wrh average useo will ot require amv olb or Hther lubrcation for
Grie Lo Two s cdrs ot Jonger. depending on aniount of use. [t appears
hat lubrcanon 1= necded, only @ teee drops of medim ol should be
apphicd gt cach end of the hub Bad o the adiustung cone This ol el
ook oot die braked ard provide Tabrieations wchore vecded

Lomplete relubrication re gum S disasse ml)l\ I%ulh urease and
oll dre used for this. ' . -

On hubs with oil fittings, squirt in about one-halt teaspoonful of
bictTle mil. A medium oil (SALE 30)is ofterrrecommended for this, as
a light oil will tend to wash awayv the grease in the bearings. Most
coaster brake hubs are lubricated with both grease and oil.

Multi-speed Hubs. These generally have oil fittingsfor lubni-
cation. O1l 1s added as descrnibed above for coaster brake hubs,
except that more oill might;be required. Follow manufacturer’s
recommendations.

Freewheel. Add a few drops of hght ol to the freewheel
mechamsm. This 1s done externallv. At six-month intervals, the
freeavheel should be removed from the bicvele (but not disassem-
bled). cleaned and oiled.

Derailleur Mechanisms. Add light ol to pivot points on
front and rear derailleur mechanisms and to the jockey and tension
wheels on the rear derailleur. Apply ail spanngly to control levers

from slipping positions.
Chains. Ideally, the chain should be removed monthly,

cleaned m kerosene or other suitable solvent, lubnicated with bicy-
cle chain oil and reinstalled. If this schedule i$ too severe, simply
wipe the chatn with a cloth, add bicyvele chain ol spanngly and wipe
excess ol awav. The remdaal, cleaning and relubricating can be
done cvery six months, Chain mamtenance 1s especially important
on derailleur bicveles. Shifting and chain angles place considerable
stress on the cham.

’
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Pedals. Conventional pedals often haye a small hole for adding.
pil. Add a few drops of bicycle oil. Some conventional pedals and’
_most rattraps are overhauled with grease every six m(mths Do not
add ol to these.
Control Cables. Add a few.drops of bicycle oil to brake ‘and
gear change cables where they enter housings.
Brake Calipers. Add bicycle -oil to pivot points of brake
cgapers. Avoid getting oil on rubber brake pads.

ADJUSTMENTS

Mulu-speed hubs, - derailleurs and Lahpel brakes ‘should be
adjusted whenever they argnot \\orkmg ploperl\ Inspections
should be made at monthl\ intervals. - .

‘CLEANING POLISHING AND WAXING

tmmn and mmpunentx will hL p Lo l\eep the bicycle in top u)ndltl()n
Some people wash bicveles with soap and wgtel but T do not
;cmmnknd this. Water is likely to enter the internal workings and

b away lubricants. f vou do use this method, dry the bicycle off
as Lhur()ug} 1lv ‘as possible afterwards. o

Cleaning compounds, polishes and waxes can be used on
paimed. plated and metal surfaces. But take special care here, as
many products on the market can be more harmful than beneficial.
Avoid espeaially harsh-and abrasive compounds. Waxes especially
compounded for bieycles are available at bicycle shaps. Some of
these are in sprav cans., Because of the high risk of breathing v
harmtul chemicals, Isuggestthat\ou donot use these. Instead, buy

the less expensive products in liquid or paste form and appl \f W][h a
cloth.

SIX-MONTH AND YEARLY OVERHAULS | |

. In addition to the above, front t}pbs head sets and pedals
r*‘s%?emld be-taken apart,- cleaned, lubricated afd reassembled every
six months. Rear hubs and crank sets should be overhauled every
vear. l
The basic procedure is to-mount th‘(': bicycle in a maintenance
¢ rack and service one assembly at a time. For example, you might
want to start with the front hub. Renme the front wheel. Disas-
semble the hub. Clean all parts in kerosene or other suitable sol-
vent. A pan or bowl partly filled with cleaning fluid can be positioned
under the part 1o be cleaned. For parts that cannot be submerged in
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the cleaning ﬂli\l, a brush can be used for applving the fluid. An
example of this is cleaning the hub center of a spoked wheel. Even if
vou have a big enough pan and enough cleaning fluid, don't sub-
merge tNe tire and tube. :

\nm“ﬂnomugn cleaning by soaking and brushing, allow the
fluid to completely dry or evaporate. Wipe with a cloth fo make
certain that no cleaning fluid remains. Check -the L()Ildl(l()ﬂ of all

“components and make replacements ds required.

Add lubnication to beanings. In the case of loose bearings not
held in a ning retainer, the individual balls are Held in posmon with
grease while assembly is being made. Reassemble the hub and
imstall the wheel back on the bicycle. Then go on to another compo-

 nent. : S -~

Unless vou have fairli advanced mechanical skills, I do nét
recommend taking coaster brake and internal gear hubs apart.
These are farly compljcated as bicycle assemblies go and have a

long hife generallv without overhaul. If internal repalrb’are requited, Qz
[ recommend that you take the hup to a,bicycle shop for repair.
There are several réasons for this:

:—There are such a multitude, of different Tabs in use that the

a‘«al ’Eﬁnht\ of required replacement parts is* questionable.

« & —His difficult for the amateur to detexmme the specific pmb-

lem, o

—The hub nught ne)‘t be worth re;)ain'ng beca*use the damage
could be so great that replacement of entire hub is more’economical.

—The time required for the amateur”’ "o do the job can be
considerable and possibly not worth the trouble. -

—>Special tools mlght be required.®

For rout\ne servicing, the advantages gained by overhaul when
no repairs are needed ate probably not worth the risks. If you do
want to tackle these jobs, try to get the assembly drawings for the
particular hub from the mantfacturer if it is not one included in this
book. If vou can't get the drawings, take special care to note the
order that the pieces conle apart so that you will be able toreassem-
ble them dgain. It might H)e helpful to. mgiy; diggrams: In addition to’
the above, you should routmel) ‘heck {0 make tertain that all nuts

+

and bolts are properly tlghtened . . ’

THE OVERALL MAINTENANCE PICTURE o
The above maintenance schedule is generally recommended
for the average bicycle used for ut1ht3 and recreational cycling.

However, many people successfully get by with much less. I would
venture a guess,that in actual pfébu@e only a very small percentage
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fthe bmdes in use todayvrec cwe any whex e near the xmmtcname
hedule descitbed above. : v
- For the nlore dt‘dltdlt‘d bicy thlb an even more demanqu
maintenance s\hcdulc cati be followed. This 1§ ebp,euall\ true when
the bicvcle is ndden long distances or under conditions calling for
top performance. Iouhng Cy LhSt&rgt‘nt‘ldll v adopt a maintenance
schedulé that-canhe carried out on the road. Bearings are serviced,
for ex ample wheneter dirt and grit are picked up or the blL\ cle has
been ridden ihwet weather umditlons Ta test.on the road, plu' the
bicycle up and have someone’ spm wheels and furn (“ranks
for . sound ()f dirt and grit beanngs If present, disassemble
components, clean, lubricate andreassemble. h\pememedt uring
cvclists carry ev el\thmg they need for this in LQmdet andglight-
welght form. In b()lﬂ@ cases, this is only adequate for eMefgency
repairs t@et Hf;m to a place where the part:. and eqmprﬁenl for
proper.repairs s are attable.

TIRES AND TUBES . .

Tires and 1ubes are a \ulnelable part hl(\d“ “Even if
- .plegautu)ns are laker: 10 prevent punctyres quthel ‘damage while

“ riding. the tires will sgoner or later weali;uﬁ The quality and type of -
Ares selected pld\s an 1mpgftant part in the useful life vou can
expect from a tire.. The two main tvpes of lires, (hmhels and
tubulars, are discussed in Chapter 2, as are'methods for aahlevmg
puncture resistance. - R

© Keeping a tire inflated at proper pressure is important and
should become a part of the routine maintenance: and servicing of
the bieyele, Under or over inflation can malke riding more difficult

and less L()mfortable B()th of these Londltlo[@@ can lead to'tire and
tube damage. :

L

Changing tires or tubes and patchmg tdbes -are relatively sim-
‘ple repair tasks in the range of most bmyde users. The-~jobs are
fairly time consuming and C(istly when you have them done for yqu |
at a bityeleshop. L T CREE

Tire Inflatlon ; )

The. tubes used with chncher tires -generally have Schraeder
type valves. Tubular tubes generally have the Presta type. Each
requires a differen air hose attachment to fit them. Howevér, there
1s an inexpesgsive adapter that allows Presta'valves to be filled with
the Schraeder air hose fittings. . |

The Schraeder valves_can be inflated with the conventional
pumps found at gas stationsg. Hand pumps are available for (:‘ltheI‘
type of tube valves
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[t can be risky toinflate tires at filling stations. The an‘pressﬂre
wrenilalliy fo svaiiieh erreesed are th vl a A A il
d\'dlldUlL,Jb UL Zledicl Llldll neeqea Jdna Llllb lll(i_l\t'b UlU\'\ UULb
possible. A hand bigycle pump with a built-in gauge is a much better
method. Make certain the pump vou select 1s easy to"work and
G viaint Teadlet P e 4 tims 3o alimaraet srvaimneeihln crmtle cnanagy B 21
CITiCICn. Lilididld da ULE [o dliiiust llllPUbb.lUlC WL »OIHE . O UIES
-cheaper ones that are on the market. If the pump does not have a
built-in gauge, Use a high-pressure tire gauge..These can be purch-
ased at bicyele shops and autonwtive stores.
Due to the porosity of materjals, it's normal for tubes Lo lose au

overa pcnod of time. The prdper lire pxessure usually gn enasa
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If the \alxe stem 1$ not straight on an inflated tube, remove .

me of the air by depwssmg or loosening’ the \al\e In the stem.
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A common problem w hen 111ﬂat11;ga tire is nmproper seating of

the tire on the nm. To avoid this, parfially inflate the tire. Check

sealing and -alignment. Make necessary u)nuhonb with vour

hands. Themnflate to désired pressure. If seating Or alignmeseig
btlﬂ incorrect, par tla Iy deﬂate/and try agam

S : N ~.7 . > g -
e . . *
.

Changlng and Repalrs

You will need a tube repair_kit for clinches. "[hese cdap he

urchased at hicvele shons, Mak 1t's the ﬂCIhT kit for Plgw hm g

l purchased at bicycle shops. Mak S
because the patching matenal is thicket than that used for tubulars.
To make thanges or Iepalrs first remove the wheelfrom the
bicy th‘ With a tire leyler——the f\ pe with=a notch to h()()\\éver the‘
spoke is recommended —lift-one bead of tire over edge oficia. Take

care not to pinch the tubeor stretch the wire bead any m()re; than 18@
absolutely nécessary. Hook the tire lever toa spoke. Ifyou hay,mhe
type of tire lever without a spoke notch, hold it back by hand., The
difficulty is having enough hands Thls is the Leason for the spoke
notches. o o L s

With a second tire lever about four inches from the ﬁrst one, 1ft
bead over rimand lock1 lever toa spoke., Ifnecesnar\ useathlrd tire
lever about four inches fr om.one of the others. Free the tire bead on
one side of the tire from the rim all the way around. On tubes with a
nut holding valve to rim, remove the nut. Re\ove the tube. -

Thoroughly check the tire Bpth inside and ou @ make certain
_that. whatever caused the puncture is not still RLesent.

- Inflate the tube Iflt 1S Important.to make repansquukl\ try to
l(mzdte punctures, by mspectl(m If holes Lamnot be ]()Lated in- this
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manner, plaLe the mflated tube In a basimn or pan of water and wat(h
for aic bubbles. Mark holes with chalk. If the water test was used, a
tube must be allowed to dr3 th(noughlv before patching.

Patch a tube as follows:

Clean and roughen area wlhere. a patd1 is to be applied..

Roughen around the hole with sandpaper or rasp-holes usually

found on the id of a patc%ing kit container. Do this carefully. When

poorly done, this is a frequent cause of leaking around the patch,
Spread an even layer of patching adhesive over the roughened area.
Allow ddhcm e to dry. While waiting, trim corners of a patch if they
are not rounded. St 1arp corners tend to work loose. The adhesive
should be dry before bad\mg is removed from a patLh When
removing backing, take care not to touch tM surface of the patch.

/%ppl\ the patch, working it in place and stretchingit to the tube. If

the tube 15 to Be replaced right away, sprinkle talcum p(mder
arount! the area of patch to help prex ent sticking.
~ Haholein the tube is on the rim side; examine the inside of the

m. One common problentis for a spoke that has been tightened ta

protrude past the nipple. It .will pumh hrough the rim liner and
punuuw the [ube . . .

Deflate the tube. Insert the valve stem in the hole—rlm first.

. Work the tubenmdc the tire all the way around Smooth the tube so

that there a1e no twists. Push the tire bead batk over the rim with
vour _thumbs. Inflate the tire to proper pressure. Mdke sure that the
tire 1s properly seated and the valve stem is straight. If not, deflate,

make adjustments and reinflate. If there is a valve stem nut, thread
n place and tighten down. Always use a valve-cap to }\\p dirt out of

“the valve.

-

The procedure for réplacing a tire is the same except that the
sgcond bead 1s also removed frggy the nm on the same side of the
rim as the first bead was removed. Do this by hand.

Clencher tube repairs can often be made in less than 10 mi-

nutes by experienced touring cyclists. e .
- t . : N ',,.\f‘ -
Sewlps -0 s

Tubular repairs Ubuall\ take l(mger thai clenchers. Toavoid”
delavs, touring cvclists who use these often carry extra tires with |

tu'bes already sewn in place. They fold up and are easy to Carry.
When on the road, a fItire is removed dnd @%ﬁwd wjth one of

. these spares. \ A 9/
‘ However, it 1s posstple to maké repairs’ on the road. The:

following 1tems are mwdeé‘. . A

124




" . v

B . . .
—Patches that are usually thinner than thosg used for clen-.

chers and adhesive. » .
—Curved needle.
—Limen thread. . ¢
—Rim cement. :
—Roughening lid that 1s often found-on patching kit containers

or sandpaper. ‘

—Razor blade or stitch cutters.

—Talcum powder,.

— Chalk. ,

To remove a tire, the first step is to break lose the cement
holding the tire to the rim. No tire wonsare required. Start near the
valve stem. Using both thumbs, roll the ure off lhe rn. \\'()rk

progressively around the rim. e i

Tryv to locate the leak before removing the tube fr i) ‘the tire.

This will make it possible to repair the hole \\hll‘ 1Lm<)\m§, a
minimum of stitching. RLSUMhmg {s a time consuming job 50 i's
important to keep it to’a minimum. Sometimes the leak can be
located by finding the object that caused it. If vou can't find the hole
*in this manner, pump some air into the tube andlisten for the leak. If
vou still can't locate it, submerge both the tire and tube together .

After the feak has been located, mark with-chalk. Strip back the |

tape that covers_the stftches in that area. A couple of inches of
working space is usually ample. Using a razor blade or stitch Luttmg
tool, remove about one\and a half-inch of the stitches.

Remove a section of Ye tube through the opening in the tire
and locate holes in the tibe. Follow procedures given above for

patching clincher tubes but use a special, thinner patch designed for

sewW-ups. g
Work the tube back inside the tre. Use needle and thread to
resew the tire. Space stitches about three-eighth of an inch apart.
Cement tape back-over stitches with rim cement.

Apply rim cement to the rim—not the tire. Old cement need
not be removed. Wait until cement becomes tacky. This ustally
j’gﬂnl\ takes two or three minutes. Thenmount the tire. Start with the

~ valve stem and W(:IK fie tire on around-the #m in both directions

from the valve stem. When the tire ts on the rim all the way around,
rotate the tire untilit is centered. This must be done quickly while

the cement is stilt tacky. An even amount of sidewall should show all

the way around on both sides of the tire.
Inflate the tire. Allow time for the cement to set before riding.
If vou must nde immgediately, ndeslowly and avoid turns that could
work the tire off 1. '
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Fig 5-1 Shimano Model HC-400 fronthub. Parts are: (1) hub shell, (2) axle, (3)
cone. (4) lock nut. (5) washer, (6) axle nut, (7) steel bali, (8) dust cap, and (9)
‘axie set

W

. HUBS AND FREEWHEELS

A typical. hub and bearing arrangement with axle nuts for
securing the wheet to bicvcle frame is.shown in Fig. 5-1. Figure 5-2
shows a quick release hub. Notice that it uses the same basic
bearing and cone arrangement as shown in Fig. 5-1. This arrange-

" ment is used on almost all front and rear hubs including those with
internal gears and coaster brakes. In essence, the only link between
» the hub shell and the axle are the bearings.

A aew _design trend is to use permanently sealed bearings.
These can go for long periods of time without maintenance. When
the bearings finally do wear out, the sealed bearings are usually
replaced with new ones.

ADJUSTING CONES

A frequent cause of excessive wheel play between axle and hub
is loose cones. In turn, wheels that will not spin freely frequently
have cones that are too tight. Simple adjustments will Lorrect these
problems. Of course, it might be something more serious such as
lack of lubrication or worn parts. But always check the cone adjust—
ment first.

~ . - {

Ciones Without Lock Nuts

These are simlar to the hub shown in Fig. 5-1 except that they
have no lock nut. The cone 1s locked in place by the axle nut when
installed on a bicycle frame. This is a poor arrangement and is used
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onl{ on inexpensive hubs. Itis difﬁcult to remove the wheel without
losing the cone-adjustment. A simple improvement is to add. thin
lock nuts. Usually there is'ample space to fit thesé in.

To adjust, loosen one of the axte mounting nuts. It isn't neces-
sary to’ remove thé wheel from the bicvele. Using a wrench that fits
the cone, loosen the-cone. Then tighten until bearings are seated
firmly. This pulls the two cones closer together so both bearings age
effected equally. Do not over tighfén since thig can cause damage.

\e\t'loosen the-cone approximately one-half turn. Hold the cone in

thlb position with a wr emh and . tlghten the axle nut with anothex
wfench &

> T}us should atlow the wheel to turn freely without excésdive
play.”If not, try makmg fufther fine adjustments. Loosen the cone
another quarter turn if the wheel-does not turn freely. Tighten a
quarterturn if there’is excess play. If several such adjustments do
riot correct the problem, it probably means lack of lubrication gr
worn or damaged parts inside the hub. You will need to.dissemble

the hub to find and correct the problem—as detailed later in thlS
- chapter. . ., ¥ :

Cones with Lock Nuts

Loosen one of the axle mountmg nuts. It isn't necessary to
remove the wheel from the bicycle. You will need one thin wrench

=

Fig. 5-2. Shimano, (500 front hub with quick release. Parts are: (1) hub shell—

* large and small fTange models shown, (2) complete axle set, (3) axle, (4)
bearings, (5)dustcap, (6)cone, (7)key washer, (8)1ock nut, (9) complete quick
release unit, (10) skewer, (11)volute spring, (12) nutfor skewer, (13)cam/liever, )

~ (14) body cam lever, and (15) cap.nut.
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£6 fit the cone and another to fit the lock nut. Hold the cone with one
F wrench andloosen the lock nut with other wrench. Then tighten the
come until the bearmngs are ﬁlllll\ seated. Take care not.to over
tighten. Loosen the cone one- half turn. Hold the cone in this
position with.one wrench and tighgen the lock nut dgdlllbl the cone
with the second wrench. Retighten the axle nut.

~ The wheel should now turn flCCl\ without excessive play. If
‘not, make fine 1c+|ubtmems as described above for cones without
lock nuts. Jf this¥does not cure the problem, vou will need to
overhaul the hub s detailed in this-chapter.

o

Hubs with chk Releases

()pen the quul\ release lever and remové the w heel fmm the,
bicvele. Adjust ope cone as described above f(>1 cones with lock
nuts. Remstdll thc \\heel on bicycle.

OVERHAULING HUBS |, -

()\ mhaulmg st ep:. mclude Iemu\ mng lht \\hecl fmm ‘the bicy-.
cle, Wlsdsselnbxng the hub center, cleaning, inspecting, Icpldung-
parts as required, lubricating, w%semblmg, y and reistalling w heeel.

When vou ar S touring, some of these steps can sometines be
-.omitted until a betler work area is p()sslbie For example, cleaning
mu{ht be limited towhat can be done with a-cloth.

~A complete overhaul is best done with the bicycle in a repair
stand. The following basic steps, with noted differences, apply: to
most standald front hubs and rear hubs without infernal gears or
brakes This includes those with fixed and freewheel sprockets.

Remove the wheel from the bicyele. If you are going to over-,
haul both front and rear hubs, it 1s gencmll\ best to do ome at a time.
Finish that wheeland mstdll 11 back on the bicy cle bcf(n e star tmq the
beumd wheel. '

" Assemblies for the six basic hub t\pes to which thege instruc-
tions dppl\‘ are the front hub with axle nuts (I*]g 5-1); front hub with
quick release (Fig. 5-2), rearhub for freewhee l'with d\le nuts (Fig.
5-3). rear huyb for freewheel with quick release (Fig. 5- 4) rear track
hub with fixed sprocket (Fig: 5-5) and a rear hub for freewheel and
drsc brake (Fig. 5-6).

Begin disassembly by removing axle m()untmg nuts or C]Uld\/_ :
releasc assembly. The latter by hol hng cam lever and unscrewing
the 1ut-for skewer, removing tension or volute spring and sliding -
skewer out-of axle center. The remainder of the quick release need
not be disassembled unless parts such as the cam-lever are to be
replaced. , ¥ '

H
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o\‘rgn’t,/ax‘le huts. Parts are: (1) hub shell, (2) axle, (3) cone, (4) axle nut, (5)lock washer, (6)
; l, (11),dust cap, and (12) axle et. . . ‘

Fig.5-3. Shimano Madel HD-100 rear hub}
lock nut,, (7) lock nut, (8) spacgy, (9) :

Fig. 5-4. Shimanpo 600 rear hub for freewh‘eéi with quick release. Parts are:-(1) hub shell—arge and small flange models shown, (2) complete axle’
set, (3) axle. (4) steel ball, (5) dustcap, (8) corie, (7) key-washer, (8) lotk nut, (9) cone, (10) lock!nut, (11 )spacer, (12) complete quick release unit,
- (13) skewer. (14) volute spring, (15) plt for skewer, (16) cam lever, (17) body cam lever and (18) cap nut. "
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For hubs with freewheels, the next step is to remove the
~freewheel. You will need a-speaial tool for removing the freewheel.
There ‘are two basic tyvpes of femoval tools. They are for free
wheels with splines and for freewheels with lugs. Make sure that
vou get § w_:pgh one for vour brand of freewheel. These tools cost
approximately $3. You will also need a vise with copper jaws or a
special axle vise such as own in Fig. 5-7. This is Ub(‘d mna
regular vise as
Mount the
vise as shown i
freewheel ahd.
move the spacer
spacer. In this case, th
spacer. <
Next, remove the axle and wheel from the vise. Clamp the
freewheel removal tool in the vise with splines or lugs, dependiftg on
tvpe of tool for particular freewheel, facing upward. With sprockets
downward. slip the freewheel over the removal tool. With the tool
seated and aligned, rotate the wheel counterclockwise until the hub
comes off the freewheél. In some cases, éspecially with lug type
freewheels. it might be necessary to hold a tool in p()bltl()ﬂ\B\ using
an axle nut or reinstalling the quick release assembly. Thisds:only
necessary to free the thread hold mitiallv. Once the freewheel
center 1s started, remove the nut or quick release assembly and
turn the freewheel.
ylar hub overhaul it isn't necessary to remove the
- P()r some jobs, such as wheel spoking, it will be
”ﬂ]lgs also have a spacer washer between spoke '
He é.\tb[t’plb[()(ldﬂ]p the lock nut on one end
yisgy «»*@i’l()d the lock nut with a wrench on the
dommar asSlcf“ _‘ 5. If the hub has no lock nut, form one by .
tlghtemng an axle nut against the cone. With an appropriate wrench, ~
loosen and remove the lock nut on the upward end of the axle, 1f
present. Then remove the cone. Slide the axle out of the hub. .
There are two tvpes of bearing arrangements. With one type
the beanings are caged in aretainer and mLh [hL other. type . they are -~ .
‘ 1()&5&‘ ~These Wrretamers can'be remm’ed as a uffit.“Thel L)()bt kmd e
are covered by dust caps. Phey can be remoyed By p‘f“'e"mg themouf.
Take out the individual bearings. Tweezers can be used for picking
out the bearings. It's a goodidea to count them so that vou will know
how many go back, ’ .
Turn hub over and remove beanngs from the other end ()f thé

Sf the vice or a special axle
a complete wheel with
'*appr()pnate wrench, re-

¥ nut mubt be removed first—then the ,

hub.
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Fig. 5-7 Park axle vise.

[ ]

The remaining cone on the axle need not be removed unless
required for inspection or replacement of parts. Before removing
this cone, measure the distance of the cone from the end of the axle
so that vou will know where to position it later when vou reassemble
it. : “

] Clean all parts in solvent. Check all parts and make replace-
ments-as necessary. If any of the bearings are worn or pitted, 1t's
generally best to replace the complete set. Check axle, nuts and
cones for thread damage. Make certain that the axle is not bent.

~ Assembly follows reverse order of disassembly, except that
bearings are packed in bicvcle grease. The grease will also serve to
hold individual loose bearings in position until assembly is com-
pleted. :

After assembly, adjust cones as described above in this chap-

'"'-*'_fit‘ff Hold ¢one in p()sm(m and tighten the lock nut.

On hubs where a freewheel was removed, reinstall the
freewheel. Op quick release hubs, install assemblies through axle
centers. Install the wheel back on the bicvele.

This sounds like a long involved job. But after you do it a few
umes, 1t becomes routine and can be done fairly quickly.

3 L

132 T




Coaster Brake Hubs . »

Coaster brakes will usually give long sefvice without overhaul.
[deally, they should be dismantled, «cleangd and lubricated about
once a vear under normal use. 1f the hub Has a grease fiting or ol
cap. vou can probably get by for a period of several years by just
adding lubrication penodically. - g {

G

v s

Fig 5-8 Use of Park Axle vise
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. The following description of the opelation of a coaster brake
applies to the Bendix M()dcl 70 shown in F;g 5-9, but most operate
n essentially the same wa\ ‘When the pedal direction is reversed
for braking (back pedaling), the drive s¢rew (BB-502) 1s turned. -

Screw stl()Il causes the retarder sub assembly (BB-159),
~ which LOIISlStS of driving clutch, drive and expander and retarder
spring, to move toward the expdndér (BB-533). The cammed
surfaces on the ends of BB-533 and BB-159 facing each other
spread the brake shoes (BB-22) so that they create fnction or a
locking action against the inside of the hub shell. This causes friction
between the expander (BB-533), which is connected by the brake \
arm (BB-510) directl¥ to the bicvele framé, and the wheel to form
effective braking action. In othexfwmds, the hub is joined to the
bicvcle frame, by friction or ’é logking action. If the bicycle’ wheel 1s
turning when this happens, braking results. |

There are many brands and types of ‘coaster brakes in use
‘ todav Since’ coaster brakes a(e fairly Lomphcated I suggest that
inexperienced hike mechamcs have overhau s and repairs done at a
bicyvcle shop. :

The overhaul instructions for the Bendix | Model 70 coaster
brake, as shown in Fig. 5-9, are included here as an example.

To remove the rear wheel from a bicycle, place the bicycle
upblde down—preferably in a mamtename rack. Remove both axle
nuts; unfasten the brake arm from’ the arm th—leavmg the arm clip
" . on the frame —and remove the chain first from front and then rear
- sprockets. After removing mudguard braces, from the axle, pull the
rear wheel from the frame. _ .

Todisassemble, the arm end of axle should be clampedin a vise
with copper jaws to prevent damaging threads. The axle locknut,
BB-15, at the adjusting cone end should then be removed, as well as
the BB-7 adjusting cone. The BB-502 driving screw, BB-20 cone
bearing and BB-516 bearing should be removed. Thadnving screw
- can be removed by unscrewing counter clockwise\ The wheel
should then be carefully lifted off the internals while yowhold shoes

together with your fingers. Internals can then be easﬂv
- bled. - ‘ '

%+ as required. | ~

To reassemble the anchor end bearing BB- 516 should be
assembled on the anchor expander BB-533 with balls toward the
tapered surface. This bearing can be assembled easily if the follow-
ing procedure is used. Assemble a BB-533 anchor expander to the
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Clean all parts In solvent. Inspect parts and make replacements
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axle. Allow the d\lt‘ to project approximately one and one-eighth

el beyvond the arm square. The bearing sh()uld then be greased
and placed 1 a BB-532 dust cap—with balls outward.

Using the long portion of the axle as a handle, the expander-

axle 5ub -assembly, parts BB 533 and BB-4, should be pushed

thr ough the beanng until the beanng seats in the race as shown in

Fig. 5-10. .

- The BB-510 bral\e arm should then be assembled an{;arts
locked in place with a BB-15 axle locknut. This assembly should
then be fastened in a copper-jawed vise—with the arm down. The

“drive end expander, retarder and driving clutch sub-assembly
(BB-159) should then be placed on the axle.

A light coating of grease should bé applied to both expander
surfaces. Shoes should be lightly coated with grease and placed on
expander surfaces. The inside diameter of the hub should have a
light coating of grease. Holding the shoes' together with your fin-
gers, place the hub over the entire assembly.

Care must be taken to have the hub bearings properl\ seated.
The sprocket end bearing (BB-516) 'should be installed with balls
toward the hub as shown in Fig. 5-11. '

pv‘ BB-516 g caq BB-159

N . B ‘ /

ST !
R /
R =N /
/

BB-22

gB-15 BB-11 l BB-632
BB-510

BB-516  BB-502 gg.20 BB-558 BB-155

BB-7 8B-15

BB-142—148 BB-13A

Fig. 5-9. Bendix Model 70 coaster brake. Parts are: (BB-4) axle, (BB-7) adjusting
cone, (BB-11) arm clip assembly, (BB-13A) axle nut, (BB-14A) axle washer,
(BB-15) lock nut, (BB-20) retainer, (BB-22) sub assembly, (BB-502) drive screw,
(BB-510) brake arm, (BB-516) retainer, (BB-532) dust cap, (BB-533) expander,
(BB-558) dust cap and (BB-581-586) hub shell. .
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¢« There should be a slight amount of side play at the wheel rim.

Fig 5-10. Instaling expander-axle sub-assembly.

The BB-502 dniving screw should then be screwed mto place.
Place the adjusting cone bearing (BB-20) in the driving screw with
balls toward the hub. The BB-7 adjusting cone should be run down
on the axle. Finger tighten the cone agamst the ball bearing. Do not
use a wrench at this point.

. Unscrew the cone a quarter turn. Hold the cone in that position
with a thin wrench and tighten the locknut with a second wrench,

Place a BB-558 dust cap over a BB-302 drive screw.

Attach a 5pr()d\et on BB-502 so that the three lugs match lug
slots provided. b (

Install a BB-155 retaming ring in thc groove next to;sprocket.

Reinstall the wheel on the bicyvcle. Form an arm clip (BB-11)
snugly around the frame at a point where the bolt hole in the brake
arm clip lines up with the bolt hole in the brake arm. Select the hole
in the arm the clip that holds the brake arm closest to frame. Install
an arm clip scretv and nut but do not tighten vet.

Install BB-14A axle washers and BB-13A axle nuts loosely.
Pull the wheel back to the tighten chain. Center the wheel so that it
does not rub on either fork end. Tighten the axle nuts securely.

Tighten the arm clip nut securely while the bicvele is still
upside down.

4

[t 1s Important ;to test the bike for driving, coasting, and
braking. If a wheel does not rotate freely, the cone adjustment is
undoubtedly too tight and must be readjusted.

Fig. 5-12 shows Bendix Model 76 coaster brakes. Ov exhauhng
these 1s verv similar to the Model 70 described above. The main
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difference 1s that Model 70 has two brake sh()eb‘"al{d Mogdel 76 h}as
four brake shoes.

The parts and dbbt’ﬂlb]\ of a Shimano B- -Type coaster blal\e are
shown in fig. 5-13.

Multi-Speed Hubs

Figure 5-14 shows a Shimano FA-type Lhree speed hub gnd
Fig. 5-15 shows a three :peed hub with coaster brake. Unless vou

~are an experienced bicyvele mechanie, 1 recommend that you leave

allinternal repairs to a bicycle shop. Fortunately, these hubs usually
will stand up for vears with only periedic lubrication added to a ﬁttmg
on the hub shell. o
The most frequent problems are external and making correc-
tions such as cable adjustments are usually fairly easy. The cable
can be either too loose or too tight. Other problems include broken
cables and cables not sliding freely in housings and over pulleys. To
check for broken cable, work the control lever or h}and]e and see If
the cable moves at hub end. If not, replace the cable. |
With cable intact, check to see the cable slides through housing
and pulleys freely. If not, remove wire and lubricate. If rusted,
replace wire. :

bpeed hubs, place the right control lever in the center position.

. Adjust the cable until the end of tKe rod where it joins the small chain

at the hub end of the control cable is even with the end of the axle.
This can be seen through the hole. Adjustments are made by
turning the threaded end on the control cable. Tighten the locknut
with vour fingers.

For five-speeds, a second adjustment on the left control cable
is required. The controllever is placed in a position that gives most

Fig. 6-11. Bearings are installed with balls toward the hub.
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slack in the cable. Then adjust all slack out of the cable. The knurled
nut is locked after adjustments have been made.

Adjustments on Shimano three-speed hubs are made diffe-
rently. With the control lever in the center position, the pointer on
the small arm should point to N as shown in Fig. 5-16. If the arm
does not point to N, loosen the lock nut on the cable and turn the
threaded metal arm as required so that the small arm does pomnt to
N. Retighten the lock nut. . ' ,

Difficult shifting that is not due to controllevers or cables might
be caused by the chain being too tight, the axle not centered in '
frame or a bent axle. Check for these conditions and make adjust-
ments accordingly.

. If gears will stll not operate properly by operating control
levers, loosen the cable until it is completely slack. Place the bicycle
upside down or in a maintenance rack. Crank pedals by hand and pull
the shift cable by hand. If the gears function, the problem is most

lkely in the cable or control lever. If the gears do not work,sthe

problem 1s likelv to be inside the hub. The most hkely internal
problem is lack of lubrication. Add lubrication through the hub shell
fitting. Also check to make certain that cones are properly adjusted
and control rods at the ends of the cable are tight.

e

Freewheels

Instructions for removing freewheels from hubs are gnen n
the section on overhauling hubs. I suggest that you do not try to
disassemble the freewheel unititself. Also, special tools (Fig. 5-17)
are required for removing sprockets from the freewheels. If you
need to remove these to make a switch or replacement, I suggest
vou take the unit to a bicycle shop and have the job done for you.
Fig. 5-18 shows the assembly of sprockets on a freewheel.

For cleaning, I suggestthat vou soak freewheel and sprockets
asa unit in sBivent. Dra,mfa ow to dry and wipe unit off with a cloth.
A brush can be used with the solvent for cleaning between the .
sprockets. &

When the unit 1s wmpletel\ clean and dry, oil the freewheel

with light bicycle oil. The unit is then ready for reassembly to the
hub.

WHEEL TRUING

To form a wheel, the rim is connected to the hub flanges by
adjustable spokes. The two basic types of rims are the clincher type
with a deep U-shaped channel for clincher tires and-the tubular tvpe
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ts List for Fig. 5-15.

1:8” PART NO. |DESCRIPTION - I:g" PART NO. | DESCRIPTION ‘J
T 1333 5001 |Bell Crank Complete 16 (333 1900 eturn Sprin )
T 13371000 _[AxTe Nat (37877 117 K‘IT"HW"*'flirTng"'CETEEQ‘ “1

313 4200 Lock Washer 18 (333 2000 Slide Spring
333 0301 [L.H, Lock Nut 19 [333 2:00 lCarrier j
5 1333 0500-1] Brake Arm 20 [33 2600, (Pawl Pin D N N
=% 1333 0601 [Arm clip (57877 21 333 2700 | Pawl Spring D B
| 337 0602 _ |Arm Clip ({11/16™) 77 1333 2500 JPawl © )
i 733 0603 |Arm Ciip (3/4"] . 33 133372360 [Tinion Pin .
7 ]333 0700 [Arm Bolt (M6xIS) T J*24 1321 5500 | Plapet Finion J
& [ 333 0800  [Arm Nut 35 1333 2460 [ Thrust Washer T 4
9 |3 0900 Arm Clip Bolt{ISO thread)f 26 333 0400-1;5top Nut d
10 (333 1000 Arm Clip Nut (ISOcthread)]] 27 (333 3900-1;Non-turn Washer B 4‘
11 1333 1100-1]Dust Cap L 28 {000-1  Lock Nut B o —
12 [3%3 1200-1|Brake Cone 29 1333 3200 Clutch Spring B i
. 131 3023 Ball Retainer B 30 37177300 T Push Rod (4-573277 t
T4 (377 1300 |Brake Shoe . I (737 J800° | Axle (6-5/787) T 1
T13Y3 1400 |Brake Shoe Spring 32 TYI1 73300 ‘iAxle Key’ e
+ All. parts asterisked are interchangeable in SHIMANO J}-speed hub. ,'
1 K 1
' ]:g"!p,\m NO. | DESCRIPTION I;E” PART /NO. | DESCRIPTION ' !
i NO, C. .
7733 1333 3100 | Sliding Clutch *#48 1321 0340 | Sprocket Wheel 1BT |
734 1337 3300 | Clutch Washer ’ 0350 Sprocket Wheel 19T
.35 333 3500 | Clutch Spring A 321 0360 | Sprocket Wheel 207
736 1,333 9007 | Hub.8hekl 28H *49 4321 2000 | Spap Ring C
CARY 337 9014 | Hub Sheld 36H «50 |11 9024 | R.H. Cone
S 37 1333 2800 Ring Gear +S1 1321 13800 R.H. Lock Nut
{38,333 3000 Pawl Spring FE 57 {611 3002 Guide Roller Assem. L" .
T397°1333 2900 Pawl E 611 9001 .! Guide Roller Assem, 1-1/8"
<40 1321 1000_| Pawl Pin C — |57 1ell 50806 | Stopper Band Assem, A%~ |
T I1 73737 3600 Cam 511 9005 Stopper Band Assem. 1-1/8"
42 1373 4800 Stop Ring 1643 9044 | Stopper Band Assem. 5/B"
¥3 333 1800 | R,H. Ball'Cu, 1 643 9045 | Stopper Band Assem. 1/2"
T3 73333700 | Driver ) o ST T T Trigger Lever Assombly
«45 1321 9022 Ball Retainer A 55 . _Grip Control Assembly
. T3AE |I?TI700 | bust.Cap A B v 1371 B300§ | Bell Crank Lock WNat B
e | "Dust Cap B 7 1
48 1371 320 Sprocket Wheel 18T o i S
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with a slight depression for cémenting on éew’—up tices. When

spokes are properly adjusted the wheel will be true. That 1s, it will
turn smoothly without wobble or up and down motion. ‘

' Minor adjustments can often be made without removing the
wheel from the bicycle and with the tire and tube left in place. There

»

559 A joint sleeve

559 B
joint lock nut

=
. . willl . ’
551 CE ' .
béll crank ‘-"
lock nut.
S _\\4 RED MARK
\\\

152 -
bell crank cap nut tl 68 bell crank screw

%

Fig. 5-16. Adjustment indicator on Shimano three-speed hub.
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Fig. 5-17. This Park.sprocket tool is used td remove sprockets from flywheels. *

-is some risk of puncturing the tube by tightening a'spoke nipple to-
the point where the end of the spoke will extend through the nipple |
and puncture the tube. A spoke nipple-is the piece with internal
threads that passes through the rim and holds the spoke in place.
However, since most spoked wheels only have the nipple threaded

part.way over the threaded end of the spoke, this is usually worth
~ the risk. Otherwise the wheel would have to be removed from the
bicvcle, the tire and tube removed and then the alignment made. All
to prevent something that probably wouldn't have happened any-

way. .

Turn the bicvcle upside down or mount it in a maintenance rack
+ s0 that the wheels can be turned. Using brake pads or the eraser
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Fig. 5-18. Shimano Model FC-300 multiple freewheel. Parts are: (1) freewheel
body. (two through five sprockets), (6) spacer A and {7) spacer B.

end of a pencil as a guide, figure out where the wheel is out of
alignment. Determine which spokes need to be adjusted to bring it
into alignment. Use a spoke wrench (Fig. 5-19) to make the neces-
sary adjustments. -
Inmost Labes,dsmall adjustments to the spohes will be all that is
required. If the rim is off to one side and too close to the wheel
center in the same area, the required cérrection would be to loosen
the spoke that1s pulling the nim to that side and toward the axle. Try
a quarter turn of theispoke. Then spin the wheel again and check for
trueness. Repeat this metfiod until the rim is true.
One or two broken spokes can sometimes be replaced without
~removing the’wheel from the bicycle or the tire and tube from the
.~ wheel. The wheel will have to be in near alignment and the spoke or

. Fig. 5-19. Spoke wrenches.
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Fié,. 5-20. Park wheel truing stand.

| spokes broken in such a way that you can unthread the broken

spoke out of the nipple.

If not, 'vou still'might be able to get by without removing the
wheel from the bicycele. Let the air out of the tire and work the tire
and tube to one side in the area where the nipple is to be replaced.
Lift back the rim liner. Remove the nipple. It is best to use exact
replacements for both nipple and spoke. Take the broken piecestoa

bike shop to use as a guide. In some cases the sprocket plagément

will not allow inserting a spoke in the normal manner. In this fase, an
extra long spoke can be bent to the correct length. Cut off about
three-eighth of an inch past the bend and insert and loop in the hub
spoke hole.
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With a new spoke m place, tghten the nipple until it s approxi-
matel the smme tghiness as neighboring spokes. Final adjuste
ments can be made after the e has been inflated, ‘

It the wheel s too far out of ahgnment or has too many broken
spokes for the above correction procedure, major wheel trumng will
be requited. Simce this job requires considerable skill, vou night
want to tike the whegl to abicvele shop and have it done. If so, it will

heless costhvif vou rémove the wheel from the bievele and remove

the tire, tube and iny hner from the wheel.

L) ~
. Or vou nught want 1o tackle the job vourself. For high pertor-~

mance bicvelng, a wheel truing stand such as the one shownin Fig.
S-20will be almost essential, Ferless entical work on a utility evele,
vou can improvise @ stand that will probably allow vou to do an
adequate ob. k

A bicvele forflturned upside down and mounted ina vise by the
stem will serve as a stand. (Fig. 5-21). For rear wheels, the axle
notches 1 the fork blades or dropouts will bI‘f)bably have to be
widened to take the larger axle. The wheel with tire, tube and nm
liner removed is mounted so that it can be rotated freely. Fasten a
cardboard or tape guide across the fork blades just below the nm.
Make these marks withone in the exact center between the fork
blades—make certain that the axle is perpendicular in the
mountings —and one on each side of the first half the width of the rim
awav from it, ) .

[t should be noted at this pomt that front hubs and some

‘non-deraileur rear hubs have the hub centered with the rim. The




hubs used wath rear derailleurs,are set off to one side of the rim to

make room for the wide cluster of sprockets. The nim must be -

Coentered between the (h"npnu(s‘ so that 1t will ine up exactly with the
front wheel To achiev ¢'this effect, different lengths of spokes are
Jusedon upp()\l[( s]dp s of the hub flange. Observe this pattern on g
deralleur bike. lt's called dishing.

The improvised truing stand will allow centering the nm to a
fair degree of accuracy. If greater accuracy is requncd, a trumg
gauge (Fig. 5-22) or professional type tmmg stand with precision
Centenng gauge is needed. o :

A truing stand. n addition t() Lentenng the nm, 1s used to
determine the degree to which the wheel is round and its side-to-
side trueness. Deviations can be located and corrections made by
tightening and ](u)scnmg spokes.

Before starung the alignment of a previously used \xheel
replace all broken or damaged spokes. Tighten them approximately
the sanmie amount as neighboring spokes. The instructions that
follow also apply to a newly laced wheel. Techniques for lacing
wheels are given later in this chapter.

First, consider a-wheel with a flattened spot in one area and a
bulge 1n another. The procedure is to loosen the spokes in the
flattened area and to tighten those in the bulged area. The problem
areas can be determined by spinning the wheel and watching the
guide. Flattened spots will show as the rim moves awayv from the
guide. Balges will show when the rim moves toward the guide.
When the wheel is concentric, the im will remain arf equal distance
from the guide.

Adjustments in lateral trueness are done last. These generally
have little or no effect on roundness. For example, on a 27-inch
wheel. tightening a spoke one tugn and loosening the next spoke on
the'rim one turn will shift the rim about one-eighth inch to the side
where the spoke was Ughtened This will have very httle effect on
concentrcity. . ‘

Keep in mind. however, that there is no point in loosening a
spoke that is already very loose. A wheel laced by the procedure
given later in this chapter should result in approximately the right
spoke tension or tightness. This can vary for a number of reasons. If
vou feel that the spokes are too loose, go around the wheel and

tighten each one an additional quarter turn. If they are too tight, 7
loosen each a quarter turn. Both too much and too little tension can & &

lead to broken spokes. R
Continue makmg adjustments until you are satlsﬁed with the
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lateral trueness of the wheel. Correct the major deviationshest then
take care of the minor ones. Make a final check of the concentnieity
I this sull Tooks okay, the truing s completed.

\\bhk'('l, I

[

Althougha truing stand 1s a farly accurate gauge for centering a

<stlla goodidea to check this with awheel aligning gaupge as
shown i Frgo 5-230 This s espeaiallyv important on rear devailleur
rims. Place the tool flat agamst the rnim on one side. Set the gaugedo

i
.
i
{
i
i

gt &g

-Fig."5-22. Wheel centering gauge.

149




mark the mside arca where the axle joms the frame. Move the tool
tothe other side of the wheel, The measurement should match. If
pot i will be necessaryv o loosen all spokes trom one side of the hub
andd ehren all of thosg on the other until the nimvs coentered. Then

check wheol trueness aganm m a trumg stand.

STRAIGHTENING RIMS | \

Inmost casess onlv mmor corrections can be made. [ there are
any sharp bends i the rim vou will probably have to replace the rim.
Stecimins are generallv easier to strarghtgn than allov nms. But this
depends onthe extent and area of dzmulu

PROTRUDING SPOKES .

Before putting a rint liner over a clincher fim or cementing on a
sew-up hre toa tubular nm, check to niake certam that no spokes
extend bevond the nipples on the tre side of the nm, 1f any do, file
theni off untl they are flush with the mipple and smooth. Also check
to make certam that all mipples are seated properly.

-

“§

WHEEL LACING

There are situations where it is necessary to spoke a rim to a
hub. Wheel lacing is actuallv quite easy once vou get the knack of it.
But 1t does 1ake considerable practice before this point is reached.
Unless vou plan to do a number of wheels, vou might want to leave
this work toa bievgle shop, 7

A good wav tolearn wheel lacing 15 to get an old spoked wheel
and use it ke a puzzle. Take 1t apart and put it back together again.
Use hquad wrench 1o free the nipples from the spoke threads the
first tmie vou take the wheel apart. The wheel can also be used to
practice lrumng. .

For an actual lacing job, vou will need the correct tength and
size of spokes. If the nm and hub were previously spoked together,
use an old spoke as a pattern. Take 1t to the bicyele shop with vou
when buving new spokes. Most shops have charts tHat give spoke
lengths and cross patterns. This 1s the specific number of head-:
dowr spokes cach head-up crosses over. The most common cros-

ses dre three or tour. ’
O some wheels, especially those used onderailleur bikes, the
spores will beniterlaced. This means that the head up spoke

crossesarorall but the last of the spokes i the crosses and crosses

wider the fast one It should be noted that the laang arrangement
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will have considerable effect on the strength and stiffness of the
wheel. /

The hub will generally have the same number of spoke holes as
the rim. Usually from about 18 on some very small wheels to 40
holes on some 27-inch wheels. For some special projects described
in this book, other combinations can sometimes be used. For
example, it is possible to spoke a small 18-hole rim to a 36-hole hub
by skipping every other hole in the hub. This will work as long as the
pattern 1s symmertrical. You can get the correct length of spokes

Fig. 5-23. Using a truing gauge to check latgral centering of wheel.
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and the spoked wheel will be sturdy enough for the intended use. If
for anv reason you cannot get the correct length of spokes, a
workable substitute can sometimes be made by cutting off and
bending to form a zig zag or loop at the hub flange hole.

Generally, high quality spokes are the most economical in the
long run. I suggest that vou do not mix brands in the same wheel.
Not all nipples fit all spokes. Make certain vou have ones that match.

When vou are ready tolace a wheel—and have the hub, rim,
nipplés and correct lenigth of spokes —the first thing to note is that
the holes in the rim are drilled off-center. Every other hole is off to
one side of the rim. The holes on opposite flanges of the hub are not
directly across from each other. They are half way between. A hole

on the flange on one side will line up exactly midway between two
“holes on the opposite flange.

Some hubs have countersunk holes. These are not to seL the
spoke heads flush, as nmght bennagmed but toreduce stress froma
sharp bend in the spoke. The spoke head will he on the flat side and
not the countersunk side. L

[ find it conveénient to drill a h&le in a workbench so that the
axle, if in the hub, can-extend down into the hole to hold the hub
upright. - '

Begin by inserting spokes through the upward hub flange. Pass
every other one through in.the opposite direction. If the hubhas
countersunk holes they will determine the direction the spokes will
pass through. The spoke will be inserted on the flat, non-
countersunk side. If there are no countersunk holes, the choice is
up to you. Just make sure that every other spoke passes through in
the opposite direction. An easy way to do this is to ins/%rt every
other spoke and pass them through in the same direction. Next,
insert the remaining spokes on that end of the hub. They will all pass
through in the opposite direction.

~ On most rear hubs the sprockets will have to be removed in
~ order for the spokes to be passed through the hub. With clusters of

sprockets on freewheels, 1t's generally easiest to remove the .

freewheel with the sprockets.-

When all thespokes on one énd of the hub are in place, bundle
and hold spokes so they don't fall out and turn the hub over. Position
the spokes through the holes on the other flange. Use the same
placement procedure previously described.

With the hub positioned withzone end in the hole in the work-
bench, position the rim for lacing. Start on the'upper hub flange with
any spoke that has the end of the spoke facihg upward. Group all
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other spol\es ina bundle to the opposite side of the rim. Turn the im
so that it is positioned with the valve stem hole by the single spoke
vou have selected for starting. Insert the threaded portion of the
. spoke into a spoke nipple that is inserted in the upper —closést to

" the top of rim as positioned — rim 'spoke hole adjacent to the valve
hole. Depending on the particular rim, this might be eithér to the
right or left of the valve hole. Thread the nipple onto the spoke four
full turns. Do this for all spokes. This assumes that you are spoking
a hub that will be centered. There will be variations when spoking a
derailleur hub that is off center. The differences will be covered
later in this chapter. For now,. assume that you are spoking a
centered hub and use four turns on each nipple as you install the
spokes. \

Select the next head-up spoke on either side of the first spoke
installed. This will be the second one away, as the next one on each
side is head-down. This spoke will go to the rim in the fourth (skip
three) rim hole from the one where the first spoke was installed.

Continue this pattern until all of the spokes on the top hub
flange with the heads upward are in position and each are threaded
four turns onto the nipple. If, for example, the Wwheel has a total of 36
spokes, nipe~should now be in place. There s‘hould be three vacant

rim holes between each spoke, :
| Twistthe hub so that the imstalled spok% are tight. This should  »
be done in the direction that leaves no spoke erossing over the valve
stem hole. The spoke adjacent to it should angle away. Ch&{ik this
carefully. This is a common mistake, which, if made, will lead.to a
spoke bemg in the way of the valve for inflating the tire. v

Take any spoke in the top flange with the head downward.
Going in the opposite direction of the spokes already in place, cross
over the number of spokes corresponding to the crosses in the
spoking pattern being used. This is generally either three or four.
Skip one additional hole in the rim and thread the spoke into the
nigple of the following rim hole. This shfould be a top rim hole.

This is the regular spoking pattern.' If an interlaced pattern is
desired, the spoke goes un:der—rather than over —the last spoke of
the crosses. |

Regardless of which pattem 1S use(ﬂ continue with the same
planuntil all of the spokes with downw ardzfaung heads in the top Rub
flange have beeninstalled with the mpple$ tightened four turns. The
rim should be half laced at this point with‘a spoke jn every other rim
Hole. The pattern should be consistent. Check these points care-

fully. Do not continue until any errors have been corrected,
@
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Fig 5-24. Shimano Tourney center-pull type caliper brake..

% Jurn the wheel over. All unlaced spokes should now be on the
top hub. flange. Take any head-up spoke on the top hub flange.
" Locate the spoke that 1s head-up just to the left of this spoke on the
bottom flange. Run the top spoke parallel to the bottom one and
place it in the hole to the left of the bottom one. Threéad it four turns
into a nipple. Notice that the upper and lower spokes with the
heads-up follow a consistent pattern. The distance from the hub
flange by nature of the offset is the same for each spoke. .

Using this pattern, lace all of the head-upward spokes in the top
flange to the rim. If this has been done correctly, the pattern around
the rim will be consistent with every fourth mm hole empty.

Take the remaining spokes in the top flange. They should all
have heads downward. Lace them to the rim with the same cross
pattern that was used previously. If an interlaced pattern is being
used, dor't forget to go under the last spgke in the crosses. The
spokes should fit the only vacant rim holes that are in the right
positions for the length of the spokes. -

If evervthing has been done correctly, the spokes should be in
a consistent pattern. All of them should have four turns onto the
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Fig. 5-25. Exploded views of Shimano Tourney center-pull caliper brakes. Parts are: (1)lock nut for center bolt, (2) toothed lock washer, (3) washer,
(4) radius bushing—front, (5) square seating pad—front, (6)lock nut for,pivot bolt, (7)arm bridge with center bolt, (8)L.H. arm return spring, (9)R.H..
armreturn spring, (10)flanged thrust washer, (11)inner brake arm, (12) outer brake arm, (13)bushing, (14)pivotbolt, (15) center cable, (16)cap nut
for brake shoe, (17) brake shoe—left, (18) brake shoe—right, (19) brake shoe complete—Ieft, (20) brake shoe complete—right, (21) radius
bushing—rear, (22) square seating pad—rear, and (23) arm bridge with center bolt. . , ‘ e
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oblem is one of three thmgb o
‘ —You have made a rrustal\e in the spoking pattern

\

ATro 11e

—The spokes were the wrong length . -
If vou spoke arear hub that has a dishing effect, the initial lacing

18 the same except that different length spokes are.used for each
hub flange with the shortest length oft the sprocket side. A less

désirable but still satisfactory methodis to use one length of spokes
PR PUNE TSRS oIS TR S FGPUNUURS EN [N LASUUNUNDIURPU, JRSRUNS USRI I |
dlld [dkhe€ CdI'e Ol LNe WS DY »b,JJUht‘ dLlJUbLlllglll‘. L4l UIE wWIlICC]
first with four turns on each nipple the same asis done for a centered
hub. / )

sl anle tha A1 all vl a D,
11€C1>, LIIC e \L DLLP lb Ll) ngllLCll dll lllppl 1
r

or centered rear hub and for dished rear hubs \xhere two different

lengths of spokes are used, tlghten all nipples until the threads on

the spokes are just cov ered For dished wheels where one length of
spokes are u’sed screw all spokes on the sprocket side down.until
the threads are justicovered. Then tighten all spokes on the other
side until about four threads are®still visiable. The dishing effect is

total.effectis to have the rim centéred when mountedin the bicvcle
frame. -

The wheelis now ready for truing, as detailed previously in this
chapter. It should be apparent that wheellacing and truing is both an
art and science. It's something that vou have to-develop a feel for.
For high level racing, even experts spend hours truing a single
wheel.

CALIPER BRAKES

The two basic types of caliper brakes are center-pull (Fig. 5-24

- and Fig. 5-25) and side-pull (Fig. 5-26). The center-pull brakes

consist of a hand lever, cable housing, cable hanger, cable, cable
carrier, transverse wire, brake caliper and brake shoes, The side-
pull brakes consist of a hand lever, Cable housing, La\l‘h\bwl\e
caliper and brake shoes.

Unléss otherwise noted, the following material applies to both
types. )
Hand levers

Fig. 5-27 shows one type of hand lever and Fig. 5-281s another
tvpe.. Most levers are similar to one of these two types.

Some hand levers have a quick releas®device that allows
opening the lever wider than normal. This opens the brake-pad
calipers further than usual and makes wheel removal easier.
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achieved by ‘having the spokes on the sprocket side tighter. The -
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Fig. 5-27. Shimano Model MD-100 brake lever. Parts are: (1) Ievér bracket
complete, (2) clamp. (3) lever fixing bolt, (4) lever fixing washer and (5) lever -
fixing nut. ‘

To remove a hand lever, first elamp brake shoes tight against
the nm. Fig. 5-29 shows a special tool, called a third hand, that is
ideal for this. The holes fit over the nuts on the brake pads.

Sone caliper brakes have a quick release for slackening brake
cable. Some center-pull models have a means of disconnecting one
end of the transverse cable. If not, loosen the cable at the anchor
bolt and pull out enough cable so that hand lever moves freely. Try
not to pull the cable completely out of anchor bolt. It might be
difficult to thread back in. If you are going to remove the cable from
the housing anyway, den't worry about this.
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Loosen the hand lever clamp. A screwdriver can be used for’

éithex type. A special brake lever screwdriver (Fig. 5-30) is handy
for the ring type. Remove the hand lever from the handlebars.
Cable Replacement

Loosen the amhor bolt on the brake caliper and disconnect the
cable. The cable 1s pulled out from the hand lever end. On slqited
levers, the cable is disconnected from lever before removal.

A replacement cable should be at least as long as the old one
and have the same shaped lead end. When purchasing a new one,
—take-the vld oneatonig to the bike shop to make certain you get the |
right’ replacement.

Check the cable housing and if necessary, replace it.

Lightly grease the cable. Thread the cable through the hous-
ing. Connect the cable to the hand levér. Thread the other end: of

F|g '5-28. Shimano Model MB-100 brake Iever Parts are: (1) lever, (2) lever
bracket, (3) pull up bolt, ( ) pull up nut, (5) clamp, (6) pull up stud, (7) flanged
thrust washer, (8) cable anchor stud, (9) lever adapter, (10) cable setand

(11) outer band for one-inch tube.
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Fig. 5-29. Park “third hand” tool.

’ cable through the anchor bolt. Do not cut off excess cable until after
~ the brakes have been fully adjusted.

Adjusting

First check.brake pads. These wear out from use or harden
from age. Generally, all four brake pads are replaced at the same
time. . .

You can purchase either the rubber pads separately or you can
buy the entire brake shoes. The latter are slightly more expensive,
but generally worth the difference if the old brake shoes are even
slightly damaged—especrally the threads.

Two methods of attachment are in common use. One has a
threaded stud on the brake shoe. This is secured to the brake arm
by a lock washer and nut—usually an acorn nut.. The other method
of attachment is with an unthreaded stud on the brake shoe that-fits
into an eye bolt on the caliper arm. It firmly holds the brake shoe in
place and permits greater shoe adjustments than the first method.
The latter, however, is generally used only on center-pull designs.

In making replacements, remove old brake shoes. If replacing
pads only; slide out old pads and replace them with new ones.

Instajl brake shoes on brake arms. The closed end of the met,é
holders, if on one end only, should face forward on the bicycle so
that friction against the rim when braking will not force the pads out
of the holders.

Regardless of whether you are usmg brake pads that are worn
or have installed new ones, the first step in making adjustments is to
«check the alignment of the brake shoes. These should be inline with
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the edge of the rim. If ngy, loosen the brake shoe mounting, align the
shoe with the rim and retighten. If no adjustment is required, you
should still make certain that the brake shoe mountings are tight.

Both brake pads on a Lahbtfl should be the same dlstame from
the dm. If not, loosen the calip bmountmg nut and turn Lahperb
until shoes are both the bameﬁtame from rim. Retighten the

caliper mounting nut.

Properly adjusted, the brake pads should-be one- e1ghth inch
from the nims when hand lever 1s released. In most cases, some
adjustment is possible by turning the adjusting barrel. Try this first.
If the required adjustment cannot be made in this manner, loosen

Fig. 5-30. Park brake lever tool.
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the anchor cable bolt or cable lock lever. Hold shoes one-eighth inch
from the nim, pull slack out of the cable by pulling it past the anchor
bolt or lever clamp and tighten the anchor bolt or lock lever.

Center-Pull Calipers

Cleaning and lubricating can ordinarily be done without ‘rem(}v-

ing the cabpers from the bicyvele. A second methodis to remove the

calipers from the bicycle, then clean and lubncate them without
disassembling them. Another-method is to dlsassembl clean,
assemble and lubricate.

On inexpensive calipers, replacement parts are often difficult
to find. You might have to replace the entire umt. Replacement .,
parts are usually avalable for popular, expensive units.

To remove the caliper from a bicycle, loosen the cable anchor 'F‘
bolt and slide the cable free. Unfasten both ends of the transversez?
" cable. Remove the mounting nut and washers and slide the caliper!
free. If the caliper is to be replaced always try to get the same
brand and model.

If vou need to take the Lahpel apart, begm by removing brake

shoes. If vou do not have asseinbly drawings, make a sketch so that
you can get the caliper back together again. Pry loose the ends of
the springs on the stops on the brake arms. Remove pivot bolts and
'separate brake arms. Remove springs. They are not interchange-
able. Mark left and right side springs.

Clean all parts in solvent except the brake pads. Inspect for
wear and damage and make replacements as required.

Reassemble in reverse order. Lightly oil pivot bolts and holes
before installing fasteners. Avoid getting oil on brake pads. Be
careful when instaling springs. They can injure fingers if they slip.

Adjust brakes as detailed in the section above.

Side- Pull Callpers o W
——simmlar. Before dlsabsembhﬁg eahpers {oﬂreplace broken or dam-
- aged parts, find out if replaeement parts are available. If not, you

might have to replace the entlre eahper—~espeuall\ Inexpensive
ones..

To remove a caliper from the bicycle, loosen the cable anchor
bolt and slide the cable free. Remove the mounting nut and washers .
and shde the caliper free. If vou replace a caliper, use an exact
replacement that is the same brand and model if possible. ”

If vou need to disassemble a caliper, begin by removing brake
shoes. If vou do not have assembly drawings, make a sketch so that
you can assemble them again.
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Renu;ve spring ends from stops on brake arms. Remove pivol
fasteners. Separate brake caliper arms.
Clean all parts except brake pads in solvent. Inspect for wear
and damage and make replacements as quuncd
" Reassemble in reverse order, Jlightly ’5,)1. the pivot bolts and
holes before installing fasteners.
Adjust brakes. V

Trouble shooting

Most common ¢ahpel brake problems are: ]
® Sticking brakes. Usually catised by a bent caliper part or
hand lever or a cable sticking in the housing because of-
damaged housing. After the problem area 1s located,
corrections can often be made by bending parts bhghtl\
and applhving lubrication. h

Fig. 5-31. Shimano Model MB-110 braké lever with extensmn fever. Parts are:
(1) lever, (2) lever bracket, (3) pull up balt, (4) pull up-nut, (5) clamp, (6) pull up'
stud, (7) flanged thrust washer, (8) cable anchor stud, () extension lever, (10)
extension lever spring, (11) cable set and (12) outer band for one-inch tube.
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Dragging brake pad. Check shoe adjustments. The
caliper should be centered when released. A problem
also might be a loose ﬁiounting nut or sticking pivots.
Avoid getting oil on brake pads. %omemnebthcploh}em
15 wheel alignment. .

Cable frequently breaks. Usualli' some part of the cable
housing ts causing chafing. Check for burrs, bends and
Kinks in cable housing. The usual correctionis to replace -
thehousing.

Safety Levers

Fig. 5-31 shows a safety or t‘\tt‘ﬂb)()ﬂ lever. A frequent modifi-
cationis to add extension levers. Safety extension levers are availa-
ble to fit most standard brake levers.

Hydraulic Caliper Brakes

Mention of these should be made, as a few are now on the
market and others are likely to follow. These use fluid and you bleed
them to get the air out of the system. #

DISC BRAKES

Disc brakes are becoming increasingly popular. They offer
all-weather performanée, smooth braking action and allow continu-
ous brake apphcation on long downhill slopes (Fig. 5-32).

Figure 5-32 shows the assemibly and parts of a cable operated
unit. Hydraulic models are also available. ¥

Disc brakes can also be added to many bl(_}/(_les but a special .
rear hub (Fig. 5-33) is required. The disc plate is attached to the left
side of the hub in a manner similar to a fixed sprocket on a track
bicycle. . i

PEDALS P A

The three basic types of pedals are those that cannot be taken
apart for overhaul or lubrication, the type-with two rubber pads
attached to a metal base by bons—these can be disassembled for
overhaul—and rattraps which are all metal.

Pedals That Cannot Be Disassembled

These pedals are the least expensive. They are available with
both one-half inch and nine-sixteenth inch thread diameters. Make
certain you get the nght ones for your bicycle when selecting re-
placements.
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Fig. 5-32 Exploded view of Shimano Model BC-100 disc brake. Parls are: (1) cover fixing bolt. (2) bracket cover. (3) adjusting bolt A. (4) adjusting
bolt B. (5) setting bolt, (6) setting nut. (7) adjusting rubber A, (8) adjusting rubber B, (9) bracket, (10)flange nut. (11) nut, {12)1oothed lock washer,
(13ynon-turning wasﬁer,r (14) return spring. (15) adjuster, (16) holder A. (17) cable adjusting bolt and nut, (18)ball plate. (19) ball retaining plate.
_(20) dust caver, (21) steel ball, (22) stop ring, (23) brake arm, (24) cable fixing bolt, (25) cable fixing washer, (26) cam plate with center pin. (27)

thrust washer. (28} pad B, (29) non-turn spring. (30) countersunk screw A, (31 ) countersunk screw B, (32)pad A. (33) holder B. (34) through bolt.

(35)spring washer. (36) clip band, (37)disc plate.(38)lock ring, (39) spring washer. (40) pad lock nut, (4 1) bracket fixing bolt and (42) bracket fixing
washer N -



This type pedal is lubricated externally by squirting oil on the
~ bearings. If they break down, they are usually discarded and re:
placed with new oneg. For. sidewalk bikes, this might be more
practical than it seems at first-thought. The yusually give deq ate
service and are inexpensive to replace. ‘

Left side pedals have left hand spindle threads. Turn clockw15e ~
to remove them. These are generally marked L on the threaded end
of the spmdle Right side pedals have conventional right hand-,
spindle threads and are marked R. Turn counterclockwise to re:
move them. :

The pedals are not mterchangeable and trymg to thread them
on thé wrong 51de wﬂl damage the threads

Rubher Pad Pedals That Can Be Dlsassembled,.

While these pedals can be-disassembled for overhaul and re- |
‘pair, the vast majority that are in use probably have: Tiever been I
taken apart. These will generally give long service with no added -
lubrication or you can squirt oil on the bearings: periodically. L
To disassemble, remove the pedal from thé Bicycle. Remove
nuts from long bolts that extend through rubber pedal ‘pads.. Slip
- pedal pads, bolts and dust cap off as a unit. This assembly only needs
" to be taken apaft-if replacement of any partsis necessary. The most
typical replacements are the rubber pads. :
Clamp the pedal spindle,in a vise. Remove the lock nut, key
was,ber and bearing cone. The two types of bearings are loose ball
~bearings and bearings in retainers. Remove the bearings, bearing
cup, splindle hiousing, inner bearmg cup and inner bearings:
Clean all parts except rubber pedal pads in “solvent. Replace
parts as required. With many mexpenswe pedals, a bent.spindle or —
other major damage might make it preferable to buy a new pedal
. rather than attempt to buy replacement parts. Replacement parts to
~ fit-most pedals, including spindles, are xieadlly available.
When reassermbling, add bicycle greliase to the bearings. Hand
- tighten the bearing cone against bearings. Then back off a quarter
turn. Keeping the cone in this position, slip on the key washer and
then thread on the lock nut and tighten. -

2

_Rattrap Pedals

- To disassemble, remove the pedal from the bicycle. Remove

‘ the pedal spindle cap. This might be threaded on or held in place. s .

.~ with small bolts. Remove the locknut. Slip off the kéyed . :
lockwasher. Thread off the cone and collect loose bearings or

\_/6
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Fig. 5-33. Shimano disc brake set.

remove the caged bearing assembly. Slide off the pedal body.
Collect loose inner bearings or remove the caged bearing assembly.
Clean all parts in solvent. Inspect for wear and damage and
replace parts as required. When assembling, hold loose bearings in
cups in pedal body with grease.The pedal body should be positioned
with the inner cup upright. Slip the spindle in place. Hold it firmly
against the bearings and turn the pedal over. Install bearings in
grease in the outer, cup. Install the cone. Assembly 1s greatly
simplified when bearings are in retainers. ’
Finger tighten the cone. Then back off about a quarter turn.
Tnstall the keved lock washer and locknut. Install the pedal spindle
cap after checking to make certain that the pedal turns freely
without end play. If not, make necessary cone adjustments.
While most rattrap pedals are lubricated with grease, some
expensive racing pedals useil. These require more frequent ser-
vicing, but have the advantage of minimum friction.

Toe Clips, Straps and Cleats ,_ PR

-

Toe clips and straps are seldom used on pedals with rubber
pads. Rattrap pedals with saw-tooth notches to prevent shoes from
slipping can be used with or without toe clips and straps. Racing
pedals generally do not have the saw-tooth notches. Shoes with a
special cleat that fits the pedal are used with these. Cleats are not
used fof most other types of cycling. -

Peélals with clips and straps already attached can be purchased
or you Ca'rxPurchase clips and straps that will fit most rattrap pedals.
The toe clips are generally bolted to'the pedal and the straps pass
through notches that are in most rattrap pedals.
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Straps are available with buckles and quick release attach-
ments. Toe clips are sometimes used alone. But most often the
clips and straps are us ogether.

Straps might require reacement from time to time. The clips
generally have a long life spanbefore replacement becomes neces-
sary. y

While most cleats are used with toe clips and straps, a few
cleats clamp directly to a special plate and are used without toe clips
and straps.

CHAINS

Chains used on single-speed and multi-speed hub geared bikes
are usually classified as wide. Those on derailleur and single-speed
track bikes are classified as narrow.

The wide, chain is one-eighth inch wide —the width of the
rollers—usuallv with a one-half inch pitch which i1s the distance
between the centers of the rivets. These chains have a master link
for joining the ends together.

. Narrow chains also generally have a one- -half inch (12.7 mm)

~ pitch, but have three-thirty-segond inch (2. 38mm) width. These are

 connected at all links by rivet . Master links cannot be used on
chains for derailleur bikes. This lextra width will not pass through
the derailleur mechanisms orAit between the sprockets of the
cluster. &

The Shimano Industrial Co has recently introduced a 10 mil-
limeter pitch chain and matching components called the Dura Ace 10
Svstem (Fig. 5-34). The 10 millimeter pitch system reduces the
overall weight and size of the conip®nents and offers the fallowing
outstanding features.

@ The miniaturization of the components. The compo-
nents are smaller in scale and lighter. By changing the
chain pitch from 12.7mm to 10mm, the front chainwheel
and rear sprocket wheel diameter have also been re-
duced by-a corresponding factor of 10/12.7. The weight
has been reduced by a factor of (10/12.7)%. In terms of
percentage, the fronffchainwheel can be made 21 per-

- cent smaller and, amakingly, almost 38 percent lighter:

® “Increased efﬁaenu 'hen the rotating parts are made
lighter the accelera’tmg efficiency 1s increased. The
energy of the rider is.transmitted to the bicycle faster
and with less power loss due to components mass and
friction. This means that hills cah be climbed faster and
pedaling on the stralghts 1S also easier.
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Fig. 5-35. A s&ew—type chain tool.

® Smaller components wnhsjtand deflection better. Since
the front chainwheel diameter is smaller, bending or
warping due to deflection is. kept at a minimum. This

- results in less wasted "effort and also contributes to -

increased speed.
® Gear shifting is eagier. Because the teeth of the rear
sprocket wheel are shorter, the derailleur need not raise
the chain so high in the shifting process. Threrfore, the
shifts are“faster and Snmothe_rw&dth less power loss.
Chain Removal o !

If yoyhave a wide‘chaig, loosen the rear hub axle nuts and shde
the hub forward to slacken the chain. Locate the master link which s
wider than a normal link. Flex the chain dnd pry the master link off
with a screwdriver. Remove the link posts and backing plate Thege
slide out as a unit. 4 .

If you have a narrow chain, a rivet extragtor tool 1s required.
The two basic kinds of extractors are the screw t_\pe (Fig, 5-35)and
plier type (Fig. 5-36). Open the extractor tool and slip it over the
chain. Line it up with ativet and then Close the extractor until the
rivet is free of all but the last plate. Do not drive the rivet all the way
out. Figure 5-37 and Fig. 5-38 show the use of extractor tools.

Remove the extractor tool. The chain can now,be separated.
After removal, clean the chain by soal\mg it-in solvent. A stiff brush
can also be Ubed Allow the Lham to dry ﬁ :

4
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Fig. 5-36. A plier-type chain tool. !

Lubricating

Sqak the chain in pan‘of bicycle chain oil. Then hang chain up.
preferably overnight and allow it to drip dry. Use a collection pan.
Obviously, this is hot a job to do i vour hiving room."After the chain
has dripped dry, use a cloth to remove any remaining excess oil.
The cham is then readyv to be remstalled on the hicycle.
Chain Installation

With a wide chain, place the chamn over the front and rear
sprocket teeth. Insert the backing plate with two posts in holes in

2
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Fig. 5.38. Using a plier-type chain tool.

the chain to join ends. Position the master link and bend the chain
towards vou. Snap the link into place.

Reposition the rear hub and tighten axle nuts. The chain should
have approximately one-half inch of slack in it. It not, loosen axle
nuts and readjust. Make certain the wheel is centered between
frame drop-outs.

With a narrow chain, the extended rivet should face away from
the bicvcle. Feed this end of the chain around the smallest chain-
wheel. The other end is fed around the smallest rear sprocket and
through jockey and idler pulleys. Bring the two ends together and
use the chain tool for driving the rivet back into positiof.

Replacing Links

{ A broken or defective link can be replaced by dnivirig out rivets
with a chain tgol. Replace links and, if necessary, rivets. Use the
same tool to drive them back in. Rivets can be started into a side
plate by holding them in position with needle-nosed pliers and
tapping them in place. t
On a wide chain, a defective link can also be replaced-with a
master link. Use an extractor tool to remove a defective link. .

In a similar manner, adjustments can be made in chain length.
When selecting a new chain, usé the same length as the old ehain.

+
¢ - ¥
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Tight Links _

This is a frequent problem when chains are not oiled periodi-
cally. If bicycle chain oil will not cure the problem, use a rivet
extractor tool to move the rivets of sticking links slightly to one side
and then back into position. A freeing oil can also be used to

. advantage here. Apply oil, use the tool to move a rivet to one side’
and then back. |
’ If side plates are bent or if the above. stﬁps will not cure
ssticking, install new links to replace sticking ones. If there are many
E sticking links, it's generally best to get a new chain. '

CRANK SETS

For our purposes, a crank set consists of an axle, crank or_‘
pedal arms, a chain wheel—plus the necessary bearings, cups,
washers and locking devices to hold eveuthmg in place in the
bottom bracket of the bicvcle frame.

&

Types of Crank Sets

S:ﬂh‘ree basic tvpes of crank-axle assemblies are used on mod-
ern bicycles:

K ARM
COTTER CRAN

WASHER

NUT
_LOCKRING

SPROCKET

STATIONARY
cup

ADJUSTING
Cup

RETAINER
RETAINER

COTTER

~—— CRANK ARM

Fig. 5-39. A cottered crank assembly.
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ADJUSTING
CONE

RUA;NER/
/ e ‘ vﬁl!p

. LOCKNUT’

SPROCKET

KEYED

CRANRK LOCKWASHER

cup
[}

HANGER

RETAINER

\\\ . STATIONARY:
WA CONE

Fig. 5-40. A one-piece crank and hanger assembly.

— One-spiece steel forged axle and cranksin a single unit, Fig.
5-39. ' '

—Cottered crank assemblies (Fig. 5-40). Pedal arms are at-
tached to separate axle by means of cotters which are tapered pins
with a threaded end for nut tig_lg,atenjng. .

—Cotterless crank assemblies (Fig. 5-41) with crank arms
drawn on to wedged ends of the axle by crank bolts. *

The axles for both cottered.and cotterless -assemblies are
almost alwavs steel. The pedal arms for cottered assemblies are
generally steel. Those for cotterless are usually lightweight
aluminum alloy. : . | '

A few vears back, bicvcles were largely in price ranges by the
tvpe of crank assemblies used. The least expensive had the one-
piece, the medium priced models had the cottered and the higher
priced had the cotterless. There are many exceptions to this today.
I've seen cheap versions of cotterless assemblies used on 10-
speeds sold at discount stores for about $100.

~ Overhauling

The basic procedure is to disassemble, clean, 'inspett, replace.
parts as required, lubricate, and reassemble.
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Fig. 541. Shimano Dura-Ace Model GA-100 crank set with track-type chainwheel. Parts are: (1) crank arm dust cap. (2) spindle bolt. (3) spindle
washer. (4) r@M crank arm. (5) chainwheel, (6) chainwheel fixing bolt. (7) chainwheel fixing nut, (8)leftcrank arm. (9) R.H. fixed cup. (10) steel ball
retainer for bottom bracket. (11) bottom bracket spindle. (12) L.H. adjustable cup. (13) lock ring, (14) dust seal. (15) hexagon wrench key, (16)
Cotterless crank extractor and (17) peg spanner. ' '
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Fig. 5-42. A cotter tool.

Disassemble one-piece cranks as follows:

Remove the chain guard and chain. Remove both pedals. Since
the threads are left hand threads on the left pedal, turn the pedal
spindle clockwise. The pedal on the chainwheel side is turned
counterclockwise for removal.

' Remove the lock nut on the left side. This has a left hand
thread, so it is turned clockwise for loosening. The required lever-
age is gained by using a wrench on the lock nut while holding the
crank arm with one hand. After the lock nut is clear of threads, slide
it off over the pedal arm.

Remove the keyed lockwasher. Remove the adjusting cone by
turning it counterclockwise with a screwdriver in one of the slots.
When the adjusting cone is clear ()f the thleacs shde it on off over
the pedal arm.

Shide out the beanng and xetamer assembly. Unless worn or
damaged, the hanger cups need not be removed. The crank cannow
be slipped out on the sprocket side- of the frame. Remove the
bearing and retainer assembly from the sprocket side.

[fit's necessary to remove the chainwheel from crank, remove
the stationary cone. The sprocket can then be copy out a wood
dowel extending through the bottom bracket hole from the opposite

‘side of the frame and a hammer.

Clean parts in solvent. Inspect all parts for wear and damage.

Methods for domg this are given later in this chapter. Rep[aue parts
as required.’
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Reassembly is basically the reverse of disassembly except that
bicvele grease is added to the bearings and cups. The adjusting cone
is tightened until the cranks still turn freely, but without play. Theén

install the Keved lock washer and lock nut. lhe} should be tightened
firmly. Install chain, chain guard and pedals.

With the bicycle in a maintenance rack or with the back of
bicyele held off floor, work the cranks. They should turn freely and
have almost no pl: ay. If not, remove the lock nut and 10d\ washer and.
readjust the cone. : ’

The crank set should be serviced in thls manner oncea vear or
more often. However, most bicycles with this type of crank sets are
not serviced at all. Although there is a loss of precision, .most still

~give long service. Atany rate, [ feel that this type of crank set is the

best bet for utility bicycles that are going«to have minimal or nor
regular maintenance. On the other hand, the overhauling is really
quite easy —especially after the ﬁrst time —and pr<)bab1§' well worth
the trouble. .

For cottered crank assembhes disassembly be,gmb by remov- .
ing the cotters (Fig. 5-40). A special tool, shown in Flgb 5-42 and .
5-43, is used for removing cotters. First remove the nut and lock .
washer from cotter. Open the jaws of the cotter removal tool.
Position the tool as shown and turn the handle to drive the cotter
out. The same tool can also be used tp set cotters.

Fig. 5-43. Using a cotter tool.
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" If the spedial toolis not available, the cotters can be driven out
with a hammer. However, this method leaves much, to be desired

- and damage to cotters frequently results even if care s taken.

%

Touse the hammer method, loosen the nut on cotter until it 18
flush with the end of the cotter. Place the pedal arm on a bench or
block so that tapping out the cotter will not place stress on the
bearings or axle. A block of wood can be used between the hammer
and the cotter, but a single, bharp tap to the cotter directly with the
hammer often works just as well.

After the cotter has been removed, work the crank arm free of |
the axle. On thé chainwheel side, the chainwheel will come off with
the Trank arm. Some chainwheels are permanently fixed to the
pedal crank. Others can be disassembled by removing mounting
bnl[\ 2
' Afer b()[h crank arms have been removed, unfasten the lock
rmg front the left side (Flg 12-1). There 1s a special hook spanner
tool for this. If vou don’t have one, vou can get by with a punch and
hammer,.Although, again this is poor technique.

Remo‘ie the adjusting cup with a wrench by turning coun-
teulmkmqe Some models require a peg spanner wrench. Some

) kf&ﬂl\ sets have loose bearings and others have bearings in a
. retainer. . If you are uncertain about yours, be prepared to catch

loose beahngb T ake the adjusting cup all the way off.
Ifbearings are in a retainer, remove it from the assembly. The

axle can now be pulled out the left side: Next, remove the stationary
*cup on the right hand side. Ifbearmgs are not in a retainer, catch the

loose bearings. If the bearings are In a retainer, remove this from
the housing.

Clean all parts in bolveﬁt Inspect parts for wear and damage
Methods for doing this are gn en later in this chapter. Replage parts
as required. !

For reassembly, rev’erfs.e order of StEps for disassembly ex-
cept that lubrication is applied to bearinys. Loose bearings can be

" held in place by positioning jthem in grease during the assembly.

Tweezers are handy for placing the bearings. The adjusting cup
should he tightened until the axle turns freely with only a trace of
end play. Install and tighten; lock rning. ‘

The best way to seat cotters is with a cotter tool. Position the
crank arm on the axle. Position the cotter in the hole. Position the
cotter tool and then tighten until the cotter 1s firmly set.

If vou do not have a cotter tool, a substitute method is to
position a block of wood so that stress will not be placed on bearings
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Fig. 5-44 Shimano Duar-Ace Model GA-200 crank set. Parts are: (1) cfank arm .

dust cap, (2) spindle balt, (3)?s‘pind|e washer, (4) right crank arm; (5) chain
guard, (6) guard fixing bolt, (7) guard fixing spacer, (8 and 9) chainwheel, (10) ;

fa

chainwheel fixing bolt; (11) chainwheel fixirig nut, (12) R.H. fixed cup, (13)steel :

ball retainer for bottom bracket, (14) bottom bracket gpindle, (15) L. H. adjusta-

ble cup, {(18) lock ring, (17) left crank arm, (18) dust seal, (19) hexagon wrench .

key, (20) cotterless. crank extractor and ( ) peg spanner.

or axle. Then tap ‘the cotter mth a hammer tor seat 1t. InbtaH the lock
washer and nut and tighten down, - ,_

Make certain that cotters are firmly seated. This is a frequent
source of trouble. A slight play betw een the axle and pedal arm will
quickly lead to wear and damage. It's a go()u 1dea to check thls agan
after the bicycle has been ridden..

Fig. 5-44 shows a cotterless assembly and the tools needed to
overhaul it. Other than the methot of dtLaLhmem and removal of
pedal arms from axle, overhaul is bdsmallx the same as, descnbcd
above for the cottered crank assemblies.

The procedure for removal of crank arms is the same for both

arms. Begin by removing the dust cap. Some models require an -

Allen wrench and others a wide-blade screwdriver. Next, remove
the crank or spindle bolts. A socket wrench or special tool (Fig.

L4
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Flg' 545 A tool for removing cotterle§s crank bolts.
3-15) can be used. Figure 5-46 shows the method for using the
spedial tool. A socket wrench is used similarly. '

A cotterless crank extractor tool (Fig. 5-47)1s used as shown
in Fig. 3-48. This one has .the handle included, but others are
available that can be turned with a wrench. The extractor is
screwed into the dust ‘cap threads, which applied pressure against
the end of the axle, forcing the crank arm off. For the remainder of
the disassembly. follow the steps outlined dbove for cottered‘crank
assemblies. |

Fig. 5-46. Removing a crank bolt. -
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Fig 5—217, A cotterless crank extractor tool.

After cleaning parts, spect for damage and wear and replace
parts as required. Lubrication and axle assembly m the bottom
bracket is the same as for cottered crank sets. )

The crank arms can be positioned in any of four directions. Just

- make sure that the two arms face opposite directions. The crank or
spindle bolts should be tightened securely and then checked after a4
short ride. For the first 150 nules of riding, retighten after every 50
miles of riding. If a bicycle is ridden with loose crank.bolts or with
crank arms that'are not firmly seated, damage will quickly result.

Fig. 5-48. Usmg a cotterless Crank extractor tool.
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inspection for Wear and Damage

Forall tvpes of crank assemblies, look for the following after
cleanng parts m solvent: Cee o e, 'o
@ luspect the axle to make certain it 1s not bent. This 1s
rarelv o problem on one-piece cranks.
® Pcdal arm straightness 1s best checked before disas-
sembly with the pedals still in place. Any untrueness will -
show up in riding the hjcycle since the pedal centers will
not be parallel to the axle. .
® C(heck all threads. Parts with stripped or damaged
threads, unless extremely minor. should be replaced.

* ® Bearings and cones should be smooth and unpitted. Itis
generally best to replace all bearings at the same time
regardless of whéther the bearings are loose or n a
retaner.

® Check chainwheels for bent teeth. These can some--
tmwes be straightened. Usually the chainwheels will have
to be replaced.

® Check all other parts. Especially importaht are cotters,
axle notches for cotters and cotter holes through the
crank arms. Early replacement of parts here often pre-
vents more costly damage. '

DERAILLEURS ‘
. The basic principles of derailleur gear svstems (Fig. 5-49) are
covered in Chapter Two. For adjusting and overhauling derailleurs,
- place the bicvele ina maintenance rack. Another f)()‘ssibilit'y 1S to turn:
the, bicvele upside down. Make certain that part of the bicycle such
as front brake cables will not be damaged. A wooden frame with
notches for the handlebars can be constructed to hold the bicycle
upright and protect the brake cables. However, it is generally most
convenient to have the bicycle right side up. The important thing is
to be able to turn the pedal cranks by hand and wor Bihe gear shift
controls. '

7

“

Adjusting Rear Derailleurs
A common problem is slack in the control cable. The cables
tend té stretch with use and the cable no longer pulls the derailleur
cage all the way to the largest sprocket. In turn, a cable that is too
tught won't allow the cable to release-far enough for the derailleur
mechanism spring to pull the cage back to the smallest sprocket.
~ Minor adjustments to the cable can be made by unscrewing the
cable 1f 1t is too slack or tightening it if the cable is too tight.
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Fig 5-49 Sun Tour V-GT rear
derailleur

Adjustments are made on the barrel where the control cable joins
the derailleur mechanism. If this will not go far enough to make the
required correction or your type of derailleur has no adjustment
barrel, loosen the cable clamp nut and loosen or tighten the cable as
required. Then retighten the cable clamp nut. '

If there 1s enough slack in the cable when the control lever is
released —pushed as far forward as it will go—and the derailleur still
will not return-to the cage so the chain will derail to the smallest
sprocket, the problem might be sticking pivots 1n the derailleur
mechanism. Adjust by, oﬂmg the pivot points on the derailleur
‘mechanism.

The control cable must slide through the housing freely to
allow the derailleur spring to pull the derailleur cage to the smallest
sprocket. If the cable does not move freely in the housing, try
adding a few drops of light bicycle o1l to each end of the cable at the
housing. 5

[f this dges not cure the problem, remove the cable from the
housing. First, disconnect the cable from the derailleur. Then
disconnect the cable from ‘the wntrol lever and pull it out of the
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housing. If the cable is rusty or appears damaged, replace it with a
new one. Otherwise, apply a light coating of bicycle grease to the
original wire and reimnstall it 1n the housing. If the cable still will not
shde freely, the problem nught be in the housing. Replace the

housing if necessary. |
When selecting housings or cables, take the old ones along

with'véy to the bicycle shop so that you can get exact replacements. .

New cable should be at least as long as the original and have the
same type of end fitting for connection to the control lever.
Apply a light coating of bicvcle grease before inserting the

cable into the housing. Turn the cable while threading it into the

housing. Connect the cable to the control lever. Pass the other end
of the cable through the m]r‘hnr bolt. Adjust the cable length and

LiiNL L N At (Yo ) L

tighten. Do not cut off any excess cable until all ad]ustments have

been made and everything i1s working properl_. Always leave

enough extra cable for future adjustments. It's a goodidea to cap the
end of the cable so that it will not umavel Caps are available at
blcycle shops.

The above procedure for replacing cable and housiff”g also
applies to front derailleurs.

With the control cable workmg smoothly and adjusted to the
correct length and the derailleur mechanism pivot points oiled, the
next step 15t consider the range adjustments on the-rear derail
leur. Th#§ is accomplished by stop adjusting screws that limit the

travel inward .and:outward of the H(—Wmﬂmnf cage. If the low gear

AL diu v (CLUN N SUF S AWA VS (23 41 14

screw indicated on most derailleurs with an Lis too far out, the chain
can go past the largest sprocket. If there 1s no spoke guard, it could
damage the spokes. If the low gear adjustment screw is too far in,
the derailleur cage cannot guide the chain to the largest sprocket.

If the high gear screw, indicated on most derailleurs withan H

is'too far out, the chain can pass the lowest gear and go between the
smallest sprocket-and the bike frame. When the screw is too far in,
the chain cannot reach the smallest sprocket.

When vou make adjustments the control lever should be in the
extreme forward position (slack cable) for making high gear adjust-
ments and in the back (tension) position for makmg low gear adjust-
ments.

~If the derailleur tends to jump out of set gear, the problem is
most likely in the pressure: plate adjustment of the control lever.
Check to make sure that oil has not gotten on the pressure plate. If
ol is present, disassemble and clean the pressure plate in solvent.
Dry off and reassemble. Adjustment of the pressure plate is made
- by tightening the screw to increase friction and loosening to de-

v
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crease it. Wing screws are used o many control lth‘I'b for easy
adjustment. ’

If 5h1ftmq 1s difficult even though the control caple is pr operI
adjusted and working freely, the chain cage might be bent out of
line. It so, vou nught be able to Stfaightel it by bending it back in
line. Take care not to bend the mounting p#le on the bicycle frame.
This-generally isn't a problem on derailleurs that attach on the axle
bolt. '

Adjasting Front Derailleurs

a2

L 0
In addition to making deuStmemb In the mit screws, the,ﬂ

derailleur unit can be repositioned up or down and twisted at its
mounfb

First check the cable and houung Fol low the same procedure -
as..givern above for rear derailleur controls. When the cable 1s
working properly, adjust the cable length. Then make adJUbtments
as required with the two adjustment screws for limits of cage travel.
On most front derailleurs, cable tension moves the cage outward to
the largest chain chainwheel. Spring action in the derailleur
mechanism pulls the cage inward when tension is reléased. Suxn
Tour front derailleurs (Fig. 5-50) work the opposite of this.

Oil all pivotsso that the\ move free - Thisis a frequent source ™ ™"

of difficulty. —  ~

Fig. 5-50. Sun Tour Compe-
V front derailleur.




It might be necessary to reposition the front derailleur
mechamsm on 1ts mounts so that?

—The chain guide s parallel to the chainwheels.

—When the chainis on the largest front chainwheel and largest
rear sprocket-it does not touch the cham guide.

—When the chain is on the smallest front chainwheel and

+ smallest rear sprocket 1t dpes not touch the chamn guide .
—The chain gun%ﬁlczn\ the largest front chainwheel b\ about
e Ole- ughth mnch.

Chain and Sprocket"Problem“'s
\ - “The chainis frequentl_\“' responsible for derailleur shifting prob-
lems. A ught chain ink can cause difficulties. Methods of freeing
tight chain hnks are covered previously in this chapter. ‘

Problems can also oceur from worn chain and bent or worn
spr&ckct tecth. This nught require replacement of the chain or
sprockets. ; |

The rear axle nught be angled in the frame and cause rear
sprockets to be vut of alignment. Loosen the rear axle nuts or quick
release devices, >tralghten the wheelin the frame and retlghten the
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Overhaulmg Rear Derailleurs “

Figure 5-51 shows a derailleur assembly. While most are
similar, there are some variations. I suggest vou get the assembly
drawings for the make of vour bike. For routine overhaul, the unit
itself need not be disassembled.

To remove a derailleur from the bicycle, first remove chaim.
Disconnect the shift cable from the rear derailleur. Loosen the
mounting holt or nut and remove the derailleur umit from the bicycle
franie.

Clean the derailleur unit in solvent. Inspect the unit for wear
and damage. Inexpensive derailleurs are often replaced as a unit
when worn pr damaged. On more expensive units, the mechanism
can be disassembled and defective parts replaced—provided of
course that the parts needed are available.

Lubricate pivot points and pulley wheels with bicycle oil.
Reinstall the unit on the bicycle and adjust as detailedin this chapter.

Overhauling Front Derallleurs '-"‘"x ' o

Figure 5-52 shows a derailleur asscmbl . While most are
similar, there are some variations. It's hdel\pfu‘ to get the dssembly
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Fig. 5-52. Shimano Titlist front derailleur.” Rarts are: (1)) mechanism unit lower

inlet type, (2) clamp bolt, (3 ) cable fixing bolt, (4) cable. f;xmg nut, (5) adjusting
bolt, (6) adjusting plate, (7) chain guide spacer-bolt, (8) chain guide spacer, 9)
toothed lock washer, (10) nut, {11) chain guide, (12)pin A, (13)clip A, (14)cha|n
guide spater ard boit set, (15) cable fixing bolt and nut set and (16 1-inch
bushing. . Y ‘ )

B 3
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drawings for the one on your bicy cle—especially if you intend to

disassemble the unit. How eve1 this 1snt I]ELGSSEII\ 101 a routmef

o]

()verhaul

With the chain, removed dlbLOI,lDeLt the 5h1ft Labla from the
front deraillefir unit. Unfasten mounting; bolts Remove the derall
leur unit from the bicycle frame. t‘\

Clean the der’allleur in solvent: Inspect for damage and wear.
()1chnar11} the unit need not be djsassembled unless*partkreplace—
mfent% are necessary. : LY o

O1l the pivot points and remstall the umt on thé bicy L1€ Adjust
as described in this chapter.

Control Levers | : .o

Perailleur control levers are logated Vanousl\ with down tube
(Fig.’®-53), stem (Fig. 5-54) and handlebar end (Fig. 5-55) shifters
being-most popular. Shifters are alsomade for the top tube, such the
stick shift. But this 1s genelall) a dangerous place to have them.

Disassembly of shifters is generally simple.. Remove the lever

fixing bolt. The parts then slide off. Make a drawing of the parts as »

you-take them off if you don’t have the assembly drawmgs so-that
you can reassernble them.

e
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' Clean afl p‘ai“ﬁts'iih..solvent and. wipe with a clean clogh. Replace
..hent, broken a:_nd!imrn parts as required# Do not-apply lubrication.
Friction ’isjiiéccssar}’ to prevent the lever from slipping.
After é_\'ef'haul and adjustments, make a final check with the
’ bicycle in a maintenance rack. Run-through the gear-:changes a
number of times. Gear changes should work smoothly.
Relocating Shifters
This 1s a frequent 111()diﬁcati()1%. When making changes, [ re-
commend that you Stick to shifters made by the manufacturer of
your derailleurs. Most-offer down tube, stem and handlebar end
shifters for their derailleurs. In most cases vou will need to replace
cablés, housings and shifters. "
All shifter loc@ns are a compromise. The bottom tube loca-
tion is still the standard for racing, but the stem and handlebar end
. locations are frequently preferred for general riding and touring.

LR . . '

Fig. 5-53. Shimano Model LB-400 shifting lever. Parts are: (1) wing bolt, (2)
coned disc spring, (3) non-turn washer, (4) spiral spring, (5) lever, (6) leaf

' spring, (7) screw, (8) washer, (9) clamp bolt, (10) clamp nut, (11)lever clamp for
10-speed and (12) lever clamp for 5-speed.

4
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HEAD SETS AND HANDLEBARS

A head set1s the device through which the steermg mechanism
pivots (Fig. 5-56). It 1s made up of the bearings, cups, cones and
necessary fastenings and locking devices for holding the fork head
or stem in the frame head tube. When assembled, the only direct
connection between the fork and frame are the bearings. This
arrangement allows the fork to turnin the head tube. The handlebar
post mounts inside the fork head or stem. The handlebar post
usually extends upward and then angles forward to the clamp that
holds-the handlebars.

[deally, the head set should be disassembled, cleaned, 1n-
spected for wear and damage, parts replaued asrequired, lubricated
and reassembled at least once a vear.

Overhauling Head Sets

The two types of handlbar post wedges in common use are
external wedge andiinternal wedge. The external type places all the
stress on one side of the fork head. It.is less desirable than the
internal type which better distributes the 5t1<:‘5s on the nside of the
fork head. '

Both types are disassembled from the fork head in the same
way. First, loosen the.stem bolt a few turns. Do nof continue
turning it until it comes out of the wedge. With a block of wood over
bolt head, tap the block with a hammer. Remove the handlebar post

. from the fork head by twisting slightly back and forth while pulling

upward onit. Use liquid wrench to help freeitifitisrustedin place.
Use a wrench to remove the lock nut from the head set. Qp
caliper brake bikes, ship fo the brake cable collar guide. Remove the
lock ring or washer. Use a wrench to remove the adjusting cup.
Turnirig it counterclockwise until it is free of the fork head.
If bearings are loose, remove them from the upper statlonar\
cone. Then, holding the fork in the frame, turn the*frame over. Pull

the fork from the frame. The crown cone will' normally stay on the

fork. Remove the loose bearings.

If bearings are in retainers, pull the fork out of the frame and
then remove retainers and bearings from the stationary cones.

You will not need to remove stationary ‘cones from the frame -
head tube unless they require replacement. If you need to remove:
them, use a wood dowel and carefully drive thenrout from the inside -
of the frame head tuhe. The crown cone can be removed by shdmg it
off the fork head. /
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Fig. 5-55. Shimano Model LD-500 bar-end contro! shifting lever. Parts are: (1)
anchorbolt, (2)segmentassembly with spring, (3) body. (4)lever assembly with
lever cap, (5) lever cap, (6) spring washer, (7) lever fixing bolt, (8) inner cable,
(9) lever end outer casing, (10) outer casing, (11) cable guide, (12) outer
stopper and (13) outer stopper. )

Next, clean all parts in solvent. Inspect for wear and damage
and make replacements as required.

Reassembly is essentially the reverse of disassembly except
that bicycle grease is added to the bearings. In the case of loose
bearings, begin assembly by turning the bicycle frame upside down.
Apply grease to the lower stationary cone. Insert the fork head part
way in the frame head tube. Place individual bearings in grease.
Tweezers are hatfdy for handling the bearings. Slip the fork the rest
of the way into i’he head tube and hold it firmly i position while
turning the frame upright. Fill the upper stdtl()nal y cone with grease
-and position the‘individual bearings.

The adjustifg-cup should be fightened until the fork still rotates

{rfreel\ —but without end play. When thlb has been achieved install
remaining parts of the head set. :

Adjust the handlebar post to desired height, but make certain
that at least two and one-half inches remain inside the fork head.
"This isecessary for-safety.

Handlebar Grips

Straight and upright handlebars commonly have rubber or
plastic hand grips. These sometimes need to be replaced. If you
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Sharp knife. Glué the new handkebar grips &n thh rim or gasket
'cement Clean off*excess cement Wlth a.Tloth.

.Taplng Handlebars }

Dropped handlebars are commonly taped. The tape can be

"",ClOth plastic, or rubbe1 Begin wrapping about thgee inches from
‘the clamp in the center of the handlebars Work outward, pulling the N )
" tape tlght and’ overlappmg about a quarter of an inch. Either skip

over or take a wrap around the’ cahper brake handle mountings. At -

cannot t\mst the old handlebar grips Offby ha,nd cut them off witha

E

F)

~

N -

1 94

the end of the handlebar, run the tape off the end, ledvinga couple of ,;
~inches of extra tape on the end and/cut it off. Stuff the end of the tape

inside the end of the handlebar and'il‘istall a plug.
The two basic types of plugs are a push into place plug and a

- the with an.expansion, bolt for tightening.
- SADDLES AND SEAT. POSTS

A ‘well deSIgned saddle and seat’post assembl3 1S relat1vel3
trouble free. The: important thing to select a good saddle to start
with and then adjust it properly In thls sectLonr—I will'discuss only
thre regular sipgle post saddlese*“‘

A regular addle can normally be adjusted within a limited
range for height; angl_g'anll forward/backward position, ‘The, saddle

“tan also be’ turned so. that it doesn’t point straight forward. The

"normal position s to have it straight forward. In addition, many

- saddlks have a tensmn ‘adjustment.

Helght

Ad}ustment 18 usuall} made by loosening the seat post clamp at
the top. of the frarthe seat tube (Fig, 5-57), adjusting the seat post up

. .‘or down to the desired héight andjthen retightening the clamp bolt.

There are also wedgeytype seat gosts which are held in place like

“llandlebar posts.. To adjust, loose1 the bolt on tap of the post about .

f'ourf turns.. Tap to drive the wedge loose. Adjust*height and re-
lt1gl’1ten the bolt. A big problem with this type adjustment is that the
saddle often has to be removed to get at the adjustment bolt. .

) For safety, it's generalb recommended that.at least two and -

one-Half inches of the seat post be down in the seat tube of ‘the
frame. If this-does not give you the required he1ght purchase a

~ longer seat post. » =

Saddle Clamp . 3.
- This generally allowc adjustment of both forward/backward

_pos1t1on and angle of saddle. Loosen the clamp You can now shde
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Fig. 5-57. Adjustment of saddle height.

the saddle forward or backward. The normal adjustmer/jt 1s with the
front  of the saddle about two inches behind.the crank center.
Normal tilt is within one notch of level position, but some nders
prefer a more exaggerated tilt. Retighten the clamp when the
saddle is positioned the way you want it. Some of the more expen-
sive alloy posts have a saddle bracket that can be adjusted more
precisely. X B

r

Tension Adjustment

Some saddles, have tension adjustments. This allows vou to
tighten or slackén the saddle top. The adjustment is usuatly made by
turning a nut under the saddle.

Saddle Covers

Some saddles have plastic or rubber covers or complete tops
that can be replaced when they wear out. Other saddles have to be
replaced completely, although on more expensive saddles the
mounting clamp need not be replaced. Inexpensive saddles gener-
allv only come with the ¢lamp included.

*
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Reconditio‘ning:
~ Modifying
and Building Bicycles

In many cases reconditioning and paintiﬁé canrestore an old bicycle
tolike-new condition. While the information in this chapter is geared
primarily to reguldr bicy cles, it can also be applied, with few modlfi
cations. to novelty and specialty cveles. = .

You might already have an old bicycle that you want to recondi-

©410n or vou can pur&hase a sécondhand bicycle for tl’ﬁb purpose. A

third possibility is to purchaee aframe and components and Tecondi-
tion and assemble them into a bicycle. "
~ Any of these p0551b1htleb can be an mexpenswe means of

- improving or-obtaining a bicycle. In the process ()f feconditioning,

vou can learn a lot about bm cles and haV e the Satlbfdttl()ll of doing 1t
vourself. .
THE FRAME |
. You need a sédnd frame on which to build a'good bicycle. Don't
worry about the finish since painting will take care of that. The
important thing is that the frame-is straight; undamaged and of -
sufficient” quality that thé finished bicycle will be suitable for your
purposes. - _
-In some cases a damaged frame can be repaired, but generally
this 1s only practical if the damage is extremely minor or cosmetic.
Check especially the frame joints. Asminor fracture in a welded or "
brazed joint can be repaired by taking the frame to a commercial
shop if you don't have the skill or equipment to do this yourself. It's
generally safest to use brazing rather than welding. The lower heat

5
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Fig. 6-1 Frame and fork end alignment tool and gauge.

of brazing usually has lqss adversé effects on the tensile strength of
the steel. e »

A bent frame can be a more serious matteI "Evien minor
‘damage can be difficult to correct without special tools such as the
frame and fork end alignment tool and gauge shown in Fig. 6-1, Fig.
6-2 and Fig. 6-3. These tools are also used Lo straighten and align
- the rear drop outs on a bicycle frame. The calipers are used to
* measure the proper width of the drop outs for the hub thatis being
used. The tool can also be used on forks. :

Well-equipped bicvcle shops usually hd\c a number of special
tools and devices for stralghtemng and aligning frames. Withoiit
these. itis very difficult to make even minor repairs of this nature. If
the frame dpptiéll’% to be of high quality to be worth the expense, 1.
suggest that vou take the frame to a bicycle shop and have 1t
straightened and aligned for vou.

If vou do want to attempt f_fame straightening vourself, I
suggest vou do it by placement of props and application of hand, foot
or steady pryving pressure rather than by using a hammer. A badly
bent fork can be replaced with a used or new one. However, the -
replacement should be the same 5126 and shape.’Not all f()rl\b will fit

all frames. o0

Regardless ()f whether or not you intend to paint the framé, [

suggest that all components be disassembled, cleaned, overhauled

o
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Fig. 6-2. Straightening rear drop-outs.

o

and replaced back on the frame. Although this can be done one
component at a time, the frame should not be painted.

If the frame will be painted, strip all components off of 1t,
including the fork. It is almost impossible to do a good job with the
components in place—even with careful masking. Ifit's justanold,
rusted functional bicycleand you don’t care about the appearance, a
few coats of rust preventative paint can be applied to the assembled
bicycle to help slow doun further detenoratlon \

PAINTING - . e

e """-m

~NAKE O mistake db()l.l[ it, paiiting-is, both an art and a skill.
\Iost bike owners who want to paint their own bicy Cl6s are further
hampered by ldd\ of professional equipment and a dust free painting
“environment with controlled temperature and hunudll\ and good
hghtmg However, with care, a reasonably good paint job can be
done. -

The first step is to disassemble all components from the frame,
mcluding bearing cups from the bottom bratket and head tubes.
Keep all parts in order and make drawings where necessary so that .
vou will be able to reassemble evervthing later. While it's possible
to do the painting with the fork still mounted in the frame, I suggest
that vou remove the fork and paint the frame and fork separately.
“You will prubabn want to disassemble the head set for overhaul
anvway.

You might also want to paint other parts of the bicvcle, such as
fenders, chain guards and even rims. It's generally best to have
each part separate for painting. |

Whether or not vou need to remove all of the old paint depends
on the condition itis in, the type of paint vou intend to apply and, to a
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certain‘extent, the color of the ()ld paint andihe new paint yeu intend
toruse. If the old paint tends to peel away when \()u try to sand it,
then itwill probably have to be removed. Since putty is often used to
fill nicks and dents i manufactured bikes, I suggest that you remove

paint by fine sanding rather than with paint removers. Paint remov-
ers tend to remove fillers %o0o. If you do use a paint remover, be
prepared to appl\ new putty.

Most home-done paint jobs are deomed to appear amateurish
because of inadequate preparation of the surfacé. In general, don't
expect the pamnt to fill defects in the surface. Avoid using coarse
grades of sandpaper. Start-with medium grades and worf‘k:down to
fine. :

You will need to decide \\hat type ofpamt you want touse This
can be lacquer, enamel, acrylic, €pOXy Or whateverxou prefer. Use
only Paintt designed for metal surfaces and make certainthal it is
compatible with old paigt if the frame is not Smpped bare. Once you
have decided on the type of paint, you,_ will need to get filler and
primer, if required, that'is compatible with the paint selected.

Proteus Design Inc., 9225 Baltimore Blud., C ollege Park, Md.
’ 90740 offers a paint kit that mcludes a can of activator for epoxy

pnmer a can of epoxy primer, a can of aetwator for top coat, a can of

top coat and a can of thinner with enough paint for one bleC e frame.
Kits retail for about $15.50. : -

Spray painting will generally provide the smoothest finish, but
only if you have the necessary equipment and painting know-how.

-

Fig. 6-3. Drop-outs are now in alignment. -~
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Also, without adequate safety precautions, which most home-shops
are Bot equipped to provide, spray painting Caﬁ be- extremely
hazardous to your health. ‘

The common alternative,. aerosol spray cans, have smnlar or

groeatoer }‘\I—")hh hﬂ’/')‘r‘l& l\l\ r\\x 1 ree l“T\H\! nr]th\n 1Q fh'\f 171 ‘3‘7{\1("
HiLLdiol LIl diull LasLaius., ¥V LD LI i HUAduiuvin o uidt yuu avuld

these, asit1s almost 1mp()551ble toavoid breathing lhe fumies —even
if vou paint outdoors. ‘

The alternative is brush pamtmg If you get the right kind of -

paint a good job can be done in this manner.

* After frame and all other components to be painted have been
sanded and are ready for painting, find a way to sort them so that
you can best apply the paint. Good lighting and a dust free area are
important. However, for safety reasons, I suggest that painting be

done outdoors. Do the n;\mfma onadry, warm (but not hot) r*l:n/ na

(VARSI VIS P VRS § LW 1 Vi @\l

shaded area out of dJrect sunlight.

If primer is required, apply.and allow to dryv. Additional light
sanding might be required before the application of the finish coat or
coats of paint. Follow the paint manufacturer's recommendations
regarding drying times between coats. Allow paint to thoroughl
dry before reassembling the bicycle. -

CLEANING PLATED COMPONENTS

Pits and bubbles of; rust can be removed from plated metal k

surfaces by light rubbing with steel wool, followed by metal cleaner
and polish and finally wax. In many cases, parts that look qulte bad

can be restored to- good appearance n thls manner.

You can, of course, have parts chrome plated at a commercial
shop. I suggest that you paint over plated surfaces only as a last
resort. If this is done, the plating should be completely removed so
that the paint will bond QroperlyQ

ASSEMBLY

Before assembly, clean, inspect and replace parts as detailed in
precedmg chapters. The wheels will probably require truing. in
most cases it’s advisable to replace bearings throug_hout and wires
in g;ontrol cables. Tires might also require replacement.

" After assembly, make final adjustments and the bicycle is
ready for use.

MODIFICATIONS

While you are reconditioning, you might also want to make
some modifications such as changing to different components. A
number of kits are on the market for making gear and other conver-
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sions. You might also want to add accessoried. These can be
functional, such as lights, or decorative, such as flags and stream-
ers. : ,

In the remaining chapeters of this book, a number of building
and modification projects are included. These are planned so that a
minimum of skills are required, and wherever possible, easily avail-
able bicvele and tricyele components and frames are used.

To build even a simple cvele from raw matenals would be an
incredibly difficult process and Tew cyvcle manufacturers even do
this. Most use at least some components or frame tubing manufac-
tured elsewhere. Some of the projects are fairly specific and others
less so. In cases where there are many wavs to accomplishing about
the same thing, suggestions and ideas are ‘given rather than
specifics. This will enable you to make use of available materials.
Also, and [ feel that this is important, considerable allowances are
made for vou to possibly add your ownideas. Inmany cases, vou will
be able to think of a better or less expensive way of accomplishing
the same thing. This will often be suggested by the parts and
materials that vou have available. Creating onginals when you get
mto novelty and specialty cycles can be alot of fun. There is alot of
room to applv vour ideas here.¥” |

Before going mto actual building methods, take a brief look at
custom bicycle frame building.

CUSTOM BICYCLE FRAME BUILDING

With seemingly every type and style of bicycle available in
manufactured versions, you might wonder why there is any need for
custom frame building. Especially if the result logks pretty much
like the manufactured product. Actually, custom frames are rarely
used for purposes other than racing and advanced tduring. At least
where value for money is any real consideration. -

Manufactured bicycles come in sizes. To get anh exact fit, it

might be necessary to go to a custom built product. This is costly..

and for most uses the nanufacturet versions will have to do.

Building a custom frarie requires considerable skill and experi-
ence. If vou have had considerable shop and brazing expé‘ricme and
want to get started in frame building, 1 suggest that you start with a
Proteus Design frame building kltmddb e from Proteus, Design
Inc., 9225 Baltimore Blvd., C()ll(’ge Park, MD )0740 he kit
includes:

—Reynolds 531 double butted tubing that has 21/24 gauge

English threads and diameters. - \

\
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—Cnelli tully sloping crown.
—Campagiolo road dropouts with evelets and adjusters.
. —Gargatte botlom bracket shell that is 68mm wide with English
threads. '

—Scat stav reinforcements.

—Top eves to make English wraparound.

—Brake bridge reinforcement. o

—Fivesticks of English brazing rod to be used at 1595 (1( gfm\F

— A Instruction book with diagrams and viformation on as-
sembling the frame. 3

They also offer a practice kit that includes one lug, one tubc~
one stay, one dropout and three sticks of brazing rod. The tubing 1§
Reyuolds 231, They also have a large selection of frame building

»

supplies and materals. : -

TOOLS ’

In addition to the tools described in Lhdptcx 4 for bdsu bicycle
maintenance and repair, some others will be heeded for many of the
projects described. While vou might be able to get b_\ \Vl[hjl.l‘nl had
tools. a few power tools will be extremely helpful. An electric drll
and bench grinder atre perhaps the most useful. »

[ also suggest a sturdy workbench and a heavy duty bench-
mounted vise. Hacksaws, files and tube culters are needed for
working on frames. |

BRAZING AND WELDING

Many of the projects require brazing, welding or both. How-
ever, brazing-and welding are specialized subjects and space does
not permit coverage of them here. Also, unless you plagl many
projects, the cost of the equipment and time required to learn the
skills ‘will probably make this impractical. :

In most cases, low-heat brazing i1s used —especially for joining
frame tubing. However, there are cages where welding can also be

“used. With certain metals, welding might even'be the best method.
When in‘doubt, 1t's generally best to get ad\lw from a profcssl(mal
welder.

You can generally have the brazing or welding cl()ne quite
reasonably at a commercial shop, provided you have everything
ready —parts shaped, fitted and so on—so that only the welding
need be done.

Cycle projects are ideal for classes and courses in metal shop
and welding. In many cases they are more meaningful than the
typical shop projects. T know one high school student who has

&
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constructed an impressive n‘qmber of all types of unicycles. He
makes many of the components and does much of the brazing and
welding in shop classes at the hlgh schooj he attends. -, &
Many adult education classes it shop and welding are available o
ACTOSS the,country. In many cases these have low or nongmstent
tuition few These classes ar& an excellent place for learning skills a,
and they also provide #opols and equlpment It 1S 2 good way to get
started 1n a ude building hobby. . - .5 "

PARTS AND MATERIALS N * -

Used bu\ cles and parts are ideal for IhGSC‘TJI‘()JCLlS Damaged
bicvcles are often an tnexpensive source of partss For exagyple, a
bicyele with a fragie damaged or bem bey (md pIaLUk al repair might
still provide most.of the parts for bu1 ding @ umu cle.r. )

. Thewest places that I've found for buying used bicy cle frames -
and parts are city and u)unt\gv(;iumps t}\%t have asale vard. Of
coutrse, this might not be the case-everywhere, butin several towns
in California I've found the&%\ ards to have la1ge selections of junked
bu\dc and patls that could be purn,hase( cheaply. Mam bicycle
shops have used bicycles and parts for'sale, but my experienicéhas g
beeh that vou cdn expect 10 pa.top pl;i:(t“% here. Most bicyelg -
% dealers know the valué of these iten § and will try to get 48 much as”
~ possible for them. I many cages the be},t place- t(% select parts for

" novelty and bpeualt\ cyelé constructions from discount and auto
supply stores”that handle bicyclé parts.- - Fhey- often have a good
selection of parts at low prices:. While the quality is oftcn 10\& n*lsh
bufﬁuent for use on many of thebe/pl ojects. -7
"7 As a general rule, stlukM{andarE—f steel frame and parts.
Altiminum alloy should be avoided when \\eldmg or brazing is
required. Special equipment and know-how is needed f(ar this, and "
even then the joints might be inadequate.

For some of the projects, stock materials such as stee l tubi‘ng
and rods are needed. Iir most cases, used materlals will be
adequate. : ¥

As a general rule, [ sugge_,st that vou use materials of size and
thickness anfl bhape that will be considerabl y above the minimum
strength necessary. Allow plenty of margin, especially where fai-
lure of the part or material'might present a safety hazard.

BASIC TECHNIQUES o

A number of construction techniques are used on two or more
projects described m later chapters. A few are covered here and
others will be detailed along with specific projects.

=Y
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- Many of the projects require asscmbliﬁﬁq and disassmnbling
bicvcles and mmp(ments This aspect.has been covered in Chapter
Five, . |
“Cutting Frames and Forks. There are many instances

.« when vou will need to cut frames and forks. One way to do this is

with a hatksaw. A tube cutter can be used whenta perpendicular cut

1s required on round tubing. \ '

Flattening Tubing. One way to do this is in the jawg of a vise
. as shown'in Fig. 6-4. .
Stralghten'lng Forks. The fork blades on most bicycles are

. curved. A number of projects require Straight forks. Sometimes

‘forks can be found that will still be long enough after the curved

sections have been cut off. But there are many cases when it will be

néce%sary tastraighten them. This can be done by clamping the fork
- between two blocks of wood in a vise with the curved portion of the
fork blades extending outward. A section of pipe that will just fit
Quera fork blade is then used to straighten the blade.- Work carefully
toward the end of the blades and readjust the fork betweert the
blocks of wood as necessary. Dents must be avoided since they will:
greatly weaken hollow tubing.

- .

Fig. 6-4. Flattenin'g the fork end in vise, -
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Drlllmg Dniling holes in metal is frequently required. While a
drill press 1s helptul, a hand electric dnll will suffice for most of the
projects in this book.

Grinding and Filing. A bench type power grinder is almost
essential for a few tasks. Filing is another frequent job. Most of the
filing can be done with flat files, but round, rattdil files are also
useful. ' : " '

Installing Small -Crank Sprockets. Several projects re-
quire replacing a large chainwheel with a small sprocket. This can be
done with etther a.one-piece crank or the right crank of a cottered
assembly. Both methods are satisfactory. The choice seems to be
on what components you have av ailable.

Inmost cases, an exact match of the rear bpux ketisused. If a
different size and number of teeth is used, it must fit the chain.

<On one-piece cranks, the first step is to remove the original
chamwhecl. Then grind off the chainwheel set lug. Centering and
aligning the sprocket is extremely important. A good way to do this
is to fit spacers between the small sprocket and the cone threads on
the crank and then tighten the stationary cone against the sproc ket
as shown in Fig. 6-5. Before brazing the sprocket in position, test
centermg and alignment by installing the crank back in the bottom

cbracker and spinning it. If centering or alignment is off, it will be
~apparent. Make the required corrections before brazing the sproc-
Ket in place.

Ifa cottered crank assembly is used, the normal procedure is
to replace the chamwheel on the right crank arm with a small
sprocked. In some cases an additional matching small sprocket will
be mounlcd on the left crank arm. This arrangement is generally
‘impractical with a one- piece crank. There is no easy means of

- allowing disassembly for servicing and repairing.

Chainwheels are usually eithe;‘i:qplined directly to the right
crank arm or bolted to mounting arms that are connected to the
crank arm. In either case, these must be removed from the crank
arm. An easy way to do this is to grind the splined portion of the
mounting, away. | .

Next, position the small sprocket. Center and align it and then
braze it in place. The same method is used for attaching a small
sprocket to a left crank arm except that th_ere 1s no chainwheel to
remove, ) '

Fixed Rear Sprockets. A number of projects require.a fixed
sprocket (non-freewheeling) on the rear hub. Fixed track hubs can
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/ Fig. 6-5 The stchket is positioned on the crank and ready for brézmg.

be used. However, for some projects these might not be completely
_ satisfactory. They tend to slip when the pedaling direction is re-
- versed. This is fine-on a track bicycle where all the pedaling is done
in one direction, but problems are frequently encountered with
these hubs oh chain-driven unicycles and artistic bicycles that are
pedaled both forward and backward.
One solution is to tack weld the sprocket in place. Some hubs
with large spoke flanges can still be spoked after this is done. If not,
the tack weld can be done with the hub already spokedto the wheel.
If spoke’ replacements are ev er requir ed, these can be miade by
cutteing and bending extra l(mg spokes—as detailed in Chapter 5.
\ A similar tack we elding procedure can be used to make fixed
uﬁ%out of single- speed coaster brake hubs. The general methods
to ramm e all coaster brake parts that interfere with the free turning
of the hub. The sprocket is then tack welded in place. _
Regardlesss the type of hub used, avoid alloy hubsif welding.or
brazing is to be done. It 1s nearly impossible to doa bdtlbfad(n\ job
on thebe

GENERAL CONSTRUCTION PLAN : - |

If vou plan to have brazing or welding done at a commeraal
shop, 1 1s generally most economical-to have everything cut, fitted
and held in placemvith a jig when you take it in to have the work dgne.

«®
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~Inmost cases, it's best to stick to steel. Brazing or welding two
(different (vpes of materials together is frequently a problem. It's
best-to check with a professional welder first to see if what vou have
in mind will work satisfactorily. V
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Portable Bicycles

A number of folding and collapsible bicvcles are now available. The
basic idea is that the bicvele can be transported and stored in less
space than is required for a regular bicycle. In exchange for this
added convenience, some sacrifice in riding qualities, such as smal-
ler wheels and added, weight, generally must be made. '

Most regular bicycles are collapsible in the sense that they can
be made more portable by partially disassentbling them by removing -
wheels, pedals and handlebars. ThiS is essentially the way many
bikes are .shipped in cartons from tbe factory. However, all this
takes considerable time. This m&thod of achieving greater portabil-
ity 1s not very convenient although it might suffice if you only need to
do it once in a while. @ \

First consider if you really need this portability. Perhéps a .
regular bicvcle and car rad\ as desanbed in Lhapter three, will
serve vour purposes just as well.

If you require.a good quality 10-speed that quickly breaks down
into afairly small. package, but not as small as folding and take-apart
frame bikes, the Gitane Traveller might be the answer. Quick
release devices allow easy Wheel removal, lowering of the saddle

.and turning the handlebars and fork around so that the fork blades
curve toward the frame and the handlebars are just above the top
tube. 'I‘Hgﬂ chain is held taut by special clips. The bicycle tan be

" collapsed in less than ane minute with no tools required. It fitsina -
.« carryving bag that comes with the bicycle. The bike in the bag weighs
30 pounds and makes a package approximately 36 x36x 15 inches.

1
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Peugeot DA 40 E take-apart bike with an automatic shift 2-speed hub with coaster brake.

Fig. 7-1.




Fig. 7-2. A lever separates
the frame.

This 1s quite good when vou consider that the frame itself doesn't
fold or come apart and that vou have.a good 10-speed for riding. The

Cbicvele, imported by Mel Pinto Lnports Ine., 2860 Annaindale Road,
Falls Church, VA 22042, is available from Gitane bicycle dealers in
many parts of the United States.

The 1dea of making bicyeles with frames that would fold i1s not
new. Some bikes like this were around in the early 1900s. Photos of
German soldiers in World War 1 show these bikes strapped to their
packs. , {

MANUFACTURED MODELS

Figure 7-1, Fig. 7-2 and Fig. 7»3 show a Peugot take-apart
bike ¥jth an automatic shift two-speed hub with coaster brakes.
The saddle post and handlebar post have quick release clamps so
that the saddle and handlebars can be adjusted and lowered for
greater compactness. A

‘Most of the manufactured models currently available use 16-
inch, 20-inch or 24-inch wheels. Smaller wheels reduce the size of
the folded orcollapsed.bicycle, but generally provide less efficient
nding. However, this disadvantage can often be offset by’ the
greater easg of carrying the bicycle along on buses, trains, boats,

* travel trailers, campers, airplanes, car trunks or storing in small
areas where space is at a premium such as in cabinets and small
closets. Often two or three collapsed bikes.will fit in the same space
as one regular bicycle. |

Cdmmon methods of achieving compactness includg hinged or
take-apart frames that allow the bicycle to be folded in half or broken
downinto two sections. In addition, many models have features that

i
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Fig.7-3. The saddleis quick-release
adjustable. The same applies to the
handlebars.

allow lowering saddles and lowering or turning handlebars to further
reduce the size of the package. Some even have folding pedals to
reduce the width of the collapsed bike. Chris-Craft (of boating fame)
offers a portable stainless steel bicycle that is ideal.

Portable bicycles are available in single-speeds and with hub
and derailleur gear systems.

While most models have small wheels and frames, they can'be -

adjusted for adult riders. Many come with special features such as
carrving racks, lights and kickstands.

CONVERSIONS

Regular bicvcles can be converted to folding or take-apart
models by adding couplings, available in a kit, or making up and

)

W

Fig. 7-4. Springs hold sections together when couplings are separated:
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Fig. 7-5. The fuided bicycle has wheels held together with shock cord.

adding your own hinging or clamping svstem. For either method, I
suggest that vou use-only sturdy, heavy and inexpensive frames.
The Girard Engineering Co., 114 Main St., Tekonsha, MI
49092, offers a kit for converting a regular bicycle to a folding or
take-apart model (Fig. 7-4 and Fig. 7-5). The frame separatesin the
center and 15 held together by springs that allow the frame to be
folded mn half. Without the springs, the bicycle can be dismantled
into two separate sections. The basic procedure 1s to cut the frame
into two sections (Fig. 7-6) and epoxy bond and bolt the u)uplmg to
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suggest that only the heavier, less expensive type be used.
~Instructions come with the kit for determining where and at
what angles to make the frame cuts. Often this will be midway and
perpendicular toa line drawn between the axle centers of the
wheels. With this arrangement, the front-and rear wheel centers
will meet when the-bicycle is folded. You might prefer toremove the
front wheel—wing nuts or quick releases can be used—and have
the frame cuts positioned so that when folded the fork blades meet
the bottom of the rear wheel. Ongmany bicycles this will allow the
handlebar to overlap just above the rear wheel. The folding is
generally done on the non-sprocket side of the bicycles.

After marking the frame wheré you want the couplings to be
placed, cut the frame into two sections with two cuts—one in each
frame bar. While a hacksaw can be used, it is generally easier to get
a straight cut with a tube cutter. In either case, if care is taken little
or no touch-up on the pamt will be needed.

According to the mstructions that come with the kit, adding

-+ bolts is optional on a frame with standard sized tubing. It is néges-
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Fig. 7-6. Frame cut is shown.

sary for oversize frame tubing where the adapters, which come with
the kit. are used. Drill the holesfor the bolts before epoxy bonding.
My suggestion is that yvou use the bolts. Otherwise the entire bond
will be with epoxy only. An electric drill can be used for making the
holes. Use a center punch and take special care to align the hole.

Before drilling, position the couplings in the frame picces. The holes

must also be drilled through the coupling mounts that go inside the
frame tubing. Analternate methodis to epoxy bond the C()upliygs n

F|g 77, A regular blcycle converted to a foldmg model by addmg heavy
duty-hinges purchased at a hardware store.
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Fig. 7-8. A regular bicycle \,onverted to a fuldmg model by audlng hinges made
from stock materials.

pl(u e and then dnll the h()}t‘b and add the b()}ts after the epoxy has
sel. _

Before epoxy bonding, take special care in preparing the sur-
face of both the inside of the frame tubes andrthe couplings in the
bonding areas. The surfaces should be clean ar")d roughened. If the
bolt holes have already been drilled, the bolts Lan be usedtohold the
couplings in position after the epoxy has been apphed If not, devise

a system of blocks and ua"lps to Hold the frame in'position and
alignment. o

When everyvthing is ready, ﬁ"lix the ep%()x_\' according to the
directions provided. Then apply to both the coupling mounts ;md
inside the frame tubes where bonding contact will be made. Instdﬂ‘_
the couplings. Allow the epoxy at least 24 hours to set. .

This might sound like a long and involved process, but it's
actually much easier thanit sounds. Without trying to hurry, I made -

the lllbIdHaU()l]—H()l u)untmg waiting for the epoxy to set—in less
than two hours. g

MAKING YOUROWN S

I've made a couple of folding and take—apaft conversions of
regular bikes (Figs. 21-8 and 21-9). Both are hinged, -but the hinge

n
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Fig. 7-9. Hinges made from _,stock
materials.

pins can be removed. The one shown in Fig. 7-7 has heavy duty
hinges obtained from a hardware store. [. made my own hinges for
the one shown in Fig. 7-8.

These hinges are 2x21inch heavy-duty loose-pin hinges. If you -
‘cannot find this size, larger pnes can be cut down to size.

For the other bike, the hinges are made from steel stock and
sections of one-quarter inch inside di@metelé pipe (Fig. 7-9). The
se’ctimls of pipe are brazed to grooves made with a grinder on the

Fig. 7-10. Hinges brazed to frame pieces.
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Figi 7-11. OU!CK release seat-post clamp. .
sides of the pldl(:b to form Ihe \hmges One- qualter 1mh b()lts’ are
used-for hinge pins. -

For both methods, four holes are drilled lhl();lgh each fo ded
hinge for thumh Jolts ’\utsfol these are brazed n placetothe hmge
pld C¢S. )

* After the hinges ha\e been made,” thL next step 1Is to decide.
where vou want to” p()bmon them in the frame. I order for the
bicycle to fold.properly, the hinges will need to be in line as though
one Jong hinge pin were used for both hinges. Pins will be on the side -
of the bike away from chamwheel. Information on placement of
hinges 1s given m the section ‘on install mg the kit. S

® Onee vou have decided on the position, mark tHe lOLa[IODS on
the frame. The remainder of the mstallauon is best done with thé.

<

blL\Llc b[IlppLd of wheels. - : .

frame tubes. If-the cuts are pcrpé,’n(hcuiar to the bal, a tube cutter
canbe used. If not, use ahacksaw, Bqt take special care to make the
cut straight and at-the proper angle. - ‘ -
Next, position one hinge and braze it to the frame tubes (Fig.
7-10). Make certain the hinge pin is on the side away from the
chainwheel. If Vou are having a commercial shop do the brazing, it's
generally least expensive if vou have everything ready so that only
the brazing need be done for yvou. Any. cutting or positioning of
hinges that 1s done f()?\ ou by the shop will increase the cost.
After the first hinge 1s n place, clamp 1 together with the
thumb bolts. Make the cutout for the second hinge. This must align
with the first hinge as though the hinges were on a door. Position
the second hinge. A good way to align them is to remove the hinge
pins from both hinges. Leaving the thumb screws in place holding

217




>

o B

the hinge plates together, run a~single small rod through both
hinges. This must be a near exact line up, otherwise the hinges will
buckle. Some offset can be taken care of by having the ping (ofLen
bolts are used) 5hght1v smaller than the mournting holes. "
When everythiig is set, braze the second hinge in place.
Finish the pr ()Jut by cleaning up the brazingrinding, filing and
sanchng Then touchup'the frame and paint the hinges. Reassemble
the components to the bicycle: . J‘
For ac dm(mal compactness, vou mrght want 1o add a quichk

“release seat-posteclamp (Fig. 7-T1) which will allow lowering the

saddie all the way down without a wrench. A similar gooseneck

T - Ty - v . .
arrangement will allow the handlebars tobe turned.’ A quick release

front hub or replag enent of axle nuts with wing nuts (Fig. 7-12) will

allow quick remaval of the fronf wheel. In this way, the handlebars
,can be turned as shown in Fig. 7-13 so that they do not stick out to
thc sides of the frame. This 1s accomphished without the need for a
quick release goosencck? The (uld\ release dcnu;s descnbed-
above are available from bike shops and mail order Aouses.

“Shock cords with hooks on the ends can be u% d for securing
the bolted bicyele. If the front \\heel 18 Iem()ved vou can hold
evervthing in a single paukagc—as shown in Fig. 7-13. ’

A ¢ompact bicycle wrench can be usec}, 10 take the place of
quick release devices. This is somewhat less Contenient, but it will
“save having to purchase the quick release-devites.

Quick release pedals are also a possibility., Usually, these are

~used.only on the pedal on the chainwheel side. You will only need

one per bike. This allows the pedal to be folded so that it will not
stick oul to the sside. However, quick’ Lelpase pedals are fairly

Iy
\

) -

d
Fig. 7-12. Wing nuts allow quick

removal of the front wheel.

=1
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Fig: 74 3. Folded bicycle held as a single package with shock cords.

.expenswe and sometlmes dlfﬁcult to find. Consider the need for this

convenience’ Lalefull\ A substitute is to use a bicycle wrench to
remove the pedal or pedals. They can be threaded into the opposige
side of the crank arms when the bicvcléis folded (Fig. 7-14).
Y&u might als¢ want to sew a canvds or plastic carrying case.
By removing the wheels, saddle, handlebars and pedals from the
frame, all of the parts of one of my f()ldmg bikes fit 111 the case shown

in Fig. 7-15. N %

A}

MAINTENANCE AND REPAIR

This is generally the same as for regular bicycles. The folding
and take-apart mechanisms generally require little or no servicing
other than perhaps a little bicycle oil now and then.

TIPS ON USING PORTABLE BIKES

While hinging and elamping methods vary, it's important that
the clamps be firmly tightened before the bicyclesare rldden Rldmg

‘
¢
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Fig. 7-14. A folded bicycle.:

with loose clamps can cause damage. When riding long distanc es,

check the (lamps fr o&q] tinle to time to make certam theyv haxe not

weorked loose.

Fig. 7-15. By removing the wheels, saddle, handlebars and pedals from the
frame, all of the parts fit in this case.
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When vou carry along a portable bicycele in-a boat or motor
vehicle take special care as to how the bike is packed and stored.

When mixed in with other heavy items, such as in the trunk of a AT~

the bicyele can be damaged by shifting items.

Before taking the-bicycle 'l(mgﬁ when vou travel by public
transportation, carefully consider the weight. T opce tned traveling
in Europe with a 30-pound portable bicycle Y{i\'l fit m a specaal
carrving case. This, along with a small light TJ E ase, proved to be
anmmpractical load to carry. After a few citieg/l gave up on the idea.
Imagine. for example, struggling with 40 p()g\nds when tryving to
make a (rain that is just pulling awayv. '

However, this idea does have pOSSlblhtleb 1f the bicycle 1s
checked as baggage. The idea would be to ride to the depot, fold the

bicycle and put it in case which was previously carried strapped to =

rack of bicycle and check case as baggage.

As more and more public transportation svstems allow regular
bicveles to be transported as baggage, the value of having a portable
bike will become less. However, at the present time, many trans-
portation systems require that the bicvele be in a box or ¢rate. If
they don't furnish the boxes, as is frequently the case, voure in
trouble. This scems to be a speciabpreblem in the United States. In
Europe-bicveles are frequently allowed uncrated.
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Stationary Exercise*Cyicles
and Bicycle Rollers

3
!

’ !

- |

Being able to pedal -a cvcle m one ﬁlaw going nowhere, has
applications for exercising, training and physical fitness testing.

- As a method of exercising, 1 feel that pedaling in one place 1s
certainly more boring than nding a bicyele outdoors. However,
there are people who for one reason o1 another do not want to be
seen In public riding a bleyeléso they use a stationary cycle or
bicvcle onrollers in theirywn homes forithe privacy. Still others use
stationary cvcling becauw\the\ cannot ride aregular bicycle. With a
stand mounted stationary cycle, balde generally isn't a problei.
Somie people, such as cardiac pdllt‘nlbu\\h(a are on prescribed re-
habilitation programs, require exercise workloads that are lower or
more controlled thanis possible ona bicycle. Some people make use
of stationary cycling in addition to regular bicycling, by doing the
stationary cycling indoors when “the, Lcathm 18 bad dnd using 4
regular bicvcle outdoors in good w eathtlu

While exercise is generally L()I]Slhelt‘d to be physical work,
training generally implies the long terﬁn effect of exercise usually
done for physical fitness and to improv é[ performance. [tisinterest-
ing to note that racing bicvclists often dlsaglee among themselves
about the value of cycling in one place. $()me make extensive use ()f
this tenhmque and others avoid 1t L()IﬂplCtGl

A third use of stationary L}Lhng 1s for physical fitness and
performance testing. It is often advantageous to have the person
being tested in one place so that \*a1i¢‘>us parameters such as the
electrocardiogram or oxygen coms_,u}npti(m can “be monitored.
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Fig. 8-1. AMF Roadnraster Exerciser.

‘While these things can sonielimes bérecorded during-tyvpical out-
door riding, 1t 1s generally easier and less expénsive to do it with
stationary cvcling. :

Stationary cvceles allow the worl\load to be adjusted and con-
trolled to a much greater extent than is generally possible on a
legulal bicycle. However, these thmgs can generally only be mea-
sured and controlledon expensive laboratory stationary cy cles. The
ones commonly sold for home use— while allowing the resistance to
be adjusted—haveno method of gauging the workload or amount of
work done. '

The two main methods of stationary cy chng are on a stationary
device—usually shaped like the ‘front half of a bicycle and mounted
on legs=—that allow pcgahng against a resistance,. and riding a
regular bicycle—either fiee or supported—-with the rear wheel only.
or both wheels on 1()11615

There are also vasipus motor-driven pedal exercise devices. It
seems Lo me that these violate a basic principle of exercise for
fitness, namely that you'must do the work vourself to reap the
benefits. Some of these “exercise machines,” as they are some-
times called, are sold by high pressure salesmen %nd cost several
hundred dollars. Ubt‘d ones, alefrequentl\ advertlsed In newspaper

!
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" EXERCISE CYCLES oL 7 ="
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,

classified ads for ow prices or “consider any trade. "I think the point
is obwious. - o

There are: many stationaty exercise cycles on the rharket
The lowest cost models are bu:%wlth Lomponents similar to those'
used on children'’s tmydes “and are generally of yery little value.
Qudhty models are built similar to bicycles and prices on these
generally start around $50 and run ipwards to $160 or more. As is
the case with blcycles you usually get aboert what you pay for.

Fig. 8-1 shows an AMF Roadmaster Exerciser. 1t features
sturdy welded frame, tension erdJUbtment control and speedomete
and umer (Fig. 8-2). The- speledometer measures mlles per hour
and the bd()meim shows miles: covered. . '

AS(}zuznn Deluxe Exerciser is-shown m Fig. 8-3. It features a
convenient control panel with Sp edometer, nuleage mdicator,
timer and-an adjustable pedal resi tance control dial. The pedals
have foot straps. :

Since wind resistance isn't d det()I‘ wide saddles pldc
low are generally used. When sefecting an exercise cycle,
certain that the saddle feels comfortable and is adjustable to the
desired height. The cyele should pedal smoothly and the resistance
be adjustable through a wide range of workloads.

® :
Fig. 8-2. Tensuon control adjustment timer and speeuometer on an exerC|se
bike. -

FEAIE
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Flg 8 3. Schwmn Dbluxe Exerciser.”

Tlmers %peedometers mileage indicators and resistance indi-
cators are important features since the\ permit you to carefully
work out an exercise bLht‘dUl

CONVERTING BICYCLES TO EXERCISE CYCLES

[ built the one shown in Fig. 8-4 from me\penblve ubed bicycle
“parts. An old, damaged bicycle provided the biflk of the materials S.
Construction of the stand can vary considerably, as can the parts
used m the construction. T'used aninflated tire, but the smoothness
of the ride W(gul probably be better with a solid tire. Mine works
well as long as the tire is fully inflated. The wheel on mine is
freewheeling with a coaster brake, but you might want to use a fixed
wheel sprocket like those used on some track bicycles, artistic
bicycles and giraffe unicycles. bee chapter bl‘{ for construction
methods. . T .

The exact dimensions are not critical. However, the stand
should be sturdy. The base must be large enoughso that the ¢V Cle
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Fig. 8-5. An exercise cycle during construction.

-
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Fig. 8-6. The resistance wheel is pi>\’/0t mounted. Adjustment of resistance is
made by turning a wing nut. ‘

will not tip and high enough to give ample clearance between pedals
and ground at low points in pedal cycles (Fig. 8-5). '

The rear wheel, which becomes the front wheel on the
exercise cycle, 1s mounted so that the chain tension can be adjusted.
Rear dropouts can be used or you can make up mounts from flat :
steel matenal. \ l

The resistance wheel 1s pivot-mounted with an adjusting bolt
as shown in Fig. 8-6. The small wheel should be lined up with the
cvele wheel. The arrangement shown alloavs hand adjustment of the
resistance While vou are exercising. )

The c¢yvele shmld have a chain guard. [ made the one shown
from a regular chain guard, which was reversed, and then had an
angle ron extension welded to it. Any tvpe chain guard that will
keep clothing from getting caught between chain and cham wheel
will suffice.

If vou prefer, a speedometer with nuleage indicator can be -
added. A bell timer 1s also useful. The household type are inexpen-
sive and will serve the purpose.
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BICYCLE ROLLERS T

There are two basic tvpes of bicvele rollers. One has a roller
for the rear wheel only and a frame stand to support bike. The other
tvpe-has two rollers. One 1s for the rear wheel and one for front
wheell Fhe bicyvele s either free or supported.

»  Figur€ 8-7 shows a frame stand with a single roller for the rear

‘wheel. Figure 3-8 shows the stand attached to a bicvcele and the
bicycle in use. This arrangement allows shifting of multi-speed
“bikes, such as the bicyele shown. The steps in zittac‘}]irlg the device
to a bicyvele are shown in Fig. 8-9 and Fig. 8-10. It's called the
Y-Cyele and itis manufactured by Kar Dol Ine., 15245 Hume Drive,
Saratoga, CA 95070. Important features are that no tools are
required for attachment to a bicycle and it's not necessary to attach
anvthing to the axle bolts. ’

Fig. 8-7 Kar Dol-frame stand.

<
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Fig. 8-8 The stand attached to a bicycle.

A shghtly different arrangement that does require attaching a
stand on the axle of the bike is also on the market. But the Y-Cycle
seems to be a much better idea. i

A setof rollers with two rollers for the rear wheel and one for
the front wheel is shown in Fig. 8-11. A belt connected to the
forward of the two rear rollers turns the forward roller so that the
front wheel, of the bicycle will turn and closely simulate riding
conditions. Thev're available from State Aluminum Foundry, PO
Sox 987, Paramount, CA 90723. r \

Bicvele racers generally ride without any support devices for

the bicvcle. But this requires considerable skill. The stand and
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clamp shown i Fig. 8-12 and used with the Yrollers enables most
anyone to ride on the rollers.

Rollers are used by racers in a number of ways,-such as for
training during winter and warming up before races. Sitice thére is,
no wind resistance, speeds of 50 miles an hour and more are
possible. The distance coveredis determined by the circumference -
of the rollers and the number of times they turn around. The rollers
are a treacmill for a bicyvcle. By knowing the distance covered and
the time taken, the speed can be calculated. Inactual practice, this
is done automatically on some training roller setups. The speed is
shown on a dial that looks like a glant speedometer.

Fig. 8-9. Positioning the Kar Dol Stand.
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Fig. 8-10. The stand is held in'_blace with straps.

An important advantage bicvcle rollers have over stationary
excrcise cyelesis that the rollers allow vou to use your own bicycle.
This 15 animportant advantage for racing cyclists. While riding on
rollers is often boring, it comes much closer to simulating actual
riding than using a exercise bike. Riding on the rollers without
anvthing supporting the bike does demand the nder's attention.

PHYSICAL FITNESS PROGRAMS

| Many people use stationary exercise cycles and bicycle rollers
for physical fitness. [t's always a goodidea to check with your doctor
before you start on a program. A set exercise schedule should be
established. It's generally recommended that the workload be easy

rl
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enough so.that the exervise c¢an be continued for 20 minutes or
more, buf opinions do ‘ary on this point.

You can watceh television while VOU are exercising on a btall()-
nary cvele or a firmly supported bicvele on one or more rollers. But

don’t try this while riding free on rollers. .
P
p
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Motocross Bikes

Bicycle motocross racing—racing around a special course with a
variety of jumps, turns and obstacles on special bicycles in time
trials—1s a popular sport for youngsters. It continues to grow and
spread across the country. . ; -

Bicycle.motocross competition has not yet been standardized
to the point where there is a standard motocross bike. For fun
without competition, ordinary high rise bicycles are suitabledp to a
point. However, most manufacturers warn that their standard 4g
models are designed for ordinary sidewalk and street riding and not
fore off-road use. ' , :

A number of bicycles designed especially for bicycle motocross
use are now on the market. Figure 9-1, Fig. 9-2, and Fig. 9-3show a
sampling of these. They are designed and constructed to take the

“punishment that is typical of motocross riding, including jumping.

It is interesting to note that Schwinn, well known for their
outstanding guarantees; -will not cover clams on their standard
high-rise bikes that are damaged while being used as motocross
vehicles. Instead, they have deweloped the Schwinn Scramblers
(Figs. 9-4 and 9-5) which are designed for this purpose and fully
guaranteed for this use. This iHustrites the point that motocross
bikes are special bicycles that must b\q able*to withstand stress far
beyond that placed on ordinary bicydles for sidewalk and street
riding. \ : s

While- standard high-rise bikes can be modified to a certain
extent for motocross use it would bedifficult to list all the bicycles
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that have been specially designed for this purposb Also, keep in
mind that new des signs and i lmpmvmm nts are still bomq mtroduced.

Motocross bikes havie been patterned lar gély dtt(‘l motorey-
cles. There are world che ampionships in another type of off-road
bicycle racing, called evelo-crosss but this seems to have had little to”
do with motocross in this country. The bicycles used in evelo-cross
are typically o-speed hightweight derailleurs.

L gy,
-

Most motocross bicyeles have 20-inch wheels, front and rear.
Therce.are a few exceptions to shis, such as models with a smaller

front wheed, but the general trend seems to be toward having the

20-inch wheels s a standard for competition,
Some have rgid or unsprung frames. Others have spring
suspcnslon frames (Fig. 9-6 and Fig. 9-7). Various methods of

suspension are used. The advantages. nced'zzd safety of gprung:

bikes 1s still controversial. The basic idea is to give the bicyde nider
-a softer landigy from jumps and a better ridé over ruts and bumps.
At the same time, it must not hamper the control and safet$ of the
nder. A number of manufacturers offer both ngid (md SPring sus-

pruz’f-sluh nmdgi’\ that are similar in other aspects. .

HLlspcnslon sx \{L‘ms gclwm}lv a{l{ \\cwht \\}mh mlght ()t set

to be about maximum tm a bll\c thdt 15 to be u)mp( ttive,

An important difference between ordinary high-rse bicyeles

and motocross bikes 1s the frame. Manufacturers have gone to

considerable efforts to design and construct frames that can take
the rougher treatment:that will be demanded of them.

’ Motocross style handlebars look like those on a motorcycle.
They generally use rubber grips and have the handlebar crossbar
and gooseneck padded. These are generally safety wqmwmvms
for u)mpvtltmn

Heavy-duty wheels are used with ‘thick chabnel rims, 20 x
2.125 tires and heavy 120 or 105 gauge sp(il\c’ Thirty-six to 40
spokes per wheel 1s the standard on the better manufactured mod-
els. The tires are fat and knobby. Heavy-duty hubs are used. Iho
lacing is tvpically with a four-cross spoke pattern. .

Magnesium and aluminum alloy wheels (Fig. 9-8) are some-
times used on motocross bicyeles. These are braced without the
usual wire spokes. They are light and strong. Whether or not they
will increase performance in competiion remains controversial.

Steel rattrap pedals of special htavy-duty construction have
become the standard type for motocross use. Landings from jumps
are tyvpically made with the nder standing on the pedals without
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Fig 9-8 Trans- Amencan West MX-80 aluminum alioy bicycle motocross
wheels.

plau“v'u'e avgilable to complete the conversions. However, the
“fimshed bieydle, go I]Udll\\ falls short of most me mutmtuu(f Bl\l\
bikes —alt Totgh it_can xtﬁi&#}e saUsful(n\ ) -

Lalso ](mxrn thie possibility of buving andThen fints 1‘1ian{ ~

+

However, T priced all the mdwidual components and found that
cevenvihindneeded to assenible a complete bike totaled more than a
complete bike with the same frame and components, This might be
A wav to go, however, if vou have access ta components-orif vou
can ke dowith used components. ) ‘
© A tvpical path to a motocross bke s to start out with a regular
high-risce bike. Then buv compotients to convert it to a motocross

§

wdel. Then when the frame gives way, as frequently by 5. Lo

purchase a motocross frame and add the components |

5

MOTOCROSS COURSES o

There s no standard motocrosy course. A tvpieal lavout 1s @
looped rack course. which 1s usually from ohe-cighth to one-third
nile around. Races arcusually one or two laps. A sample course s

¢

showi m Figo 9-9. Courses generallv include jumps—usually one
about three feet high and several smaller ones—mud holes dnd
artous tvpes of jums, The courses venerally do not have much
uphill. The (IH\\"I](IH if pre senlis generallyv gradual. Courses vary

244
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sitting on the saddle.
treatment. ‘ : {

Another important feature 1s raised (‘Eimk 1angdrs that allow
thcuse of longer crank arms. This givesa le\ e IHQ,L’ dd\timtdqc that 15
important in trals munm T hlb type of racing s most pf{)pul(n today.

\\h1lcudl disc and‘mtcnm drum brakes with u‘pgz ebar hand
lever controls are sometimes used, coaster brakes remain the
general standard. oo ‘ ",

Single-speeds seem to be best to typical motocrgss courses
although two-speed automatic "shifting hubWr,@rg_gg,_mlght offeg-an
advantage in some instances and are sometimes used. C8For shift-
ing bikes, while available, do not generally seem to offer a mmpc‘ti-
thmq T »

~AVhen m()tmmxs first started, bancma type \dddlt’ Fere most
common. A slightly:modified version is still popular, but many bikes
now use a single-post saddles. These seein to offer some advantage
because of lighter weight and having the rider further forward. Like
SO many things‘zl‘bgjut motocross, this is a controversial area.
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The pedals must be strong to stand up to this
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5 o
that are (lecm‘zitccl"\‘\'ilh‘k‘zmil ack saddles and tanks to look like
motoreveles, \l()l()(l()\\ l)lk\tl(su\t(l fol” competition are gener- ;
allv strpped of all unnecessary, non-functional cquipment —

espradlviriradds werahicra the tvele am personallv mipressed

. Swith the rueged sin pl'cil\' of some of the berter buillt motocross
cveles, The eveles that work in practice are u)plul (11.(1 rther

@proved. e -
_CONVERSIONS ’
: DBrevele mevhanices who are famthar with motogross oveles L.

fre (]LI(H v pomt out: hat vou can make an ordmary bicvele look
somcething ke motocross model, But making it so thatitwill stand
up to the rough treatment s another matter, The f fact s, almost all
conponents of a (1u ity motocross bike are speaallv designed —
mcluding the frame. R

Twentv-inch w hu Fhigh-rise bikes are fre quentlv converted t
‘motocross models. The reaular frames ark braced with gusscrs (’)T
steel plates shaped o fit where the mam tubes of the frame join.
Generally, theseshoutd be brazed rather than welded i place. The
lower temperature 1s generally less damaging to the frame tubing in
areas surrounding the weld. ;

A number of components and kits, incluling built-up wheels. a
special motocross stem, handlebars, gnps, bar-guards and number

%
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Fig. 9-9 A typical bicycle motocross
race course. ‘

ACTOSS }u mm‘t ':\ and they are often set ub Lo tahe advant: e Of f the
locab terram. |
Safety should be keptin mind when vau setup a course. There
should notbe any off-course solid objects suchas atrec orrock atan
entrance fo a {;um. Solid objects argund the course shouldibe
—butfered with olid tives or hay bales, The start should about 30-feet
swides This will give mm’wh roont for 10 hikés, Stratght-aways and
fast tarns \huul(l be at lea L Lo feot wide, Slow turns can be g1 fow
feet narrower. ‘

&

Riders wu 10T 1]1\ are uqunul Lo start races 1 a stationary
position, with one foot on the ground and the other foot on a ped 1l
Theracesare Huu ll\ run in heats with 1”11(1('15lIlL(thllL‘a The

R . ol e
Winners among the heats. Generally, there are no fing 1ls for hc
winners of the heats. "

TECHNICAL INSPECTION OF BICY:CLES

Bievele \‘Q( nerally have 1o [)(1\\ a safety inspec on on the day

*© of the race. The blt\al( must bé vhecked to make sure that its
~ sabe operal Ung_condition., v ahnecessary safety padding, no axle

P e

Coen (15 DEL IU(]lH‘g more than one-quarter mch and so-on. Also check
o see tBat all hikes meet rules. For example, the rear wheel must
bu no l(nqu hd]\ _’l 1mh

- SAFETY GEAR

Helmets with chin straps are generally required for all nders.
~CAllnders must wear suttable shoes, with no sandals or bare feet, far

obvious reasons. G loves and long sleeve sHirts or racing | }ulw 5 1f
not required, are highlv recommended for safety,
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- Bronco, High-Rise
and Pivot Bicycles

® ' : .

are fun novelty eveles and are deal for nding n
A bronco bicvele is a bicvele with off-centered wheels.
Thesd cy veles are not manufactured, but conversion of a regular

I suggest that only simgle-specd nuddleweight bieveles be used
? seconversions A 26-inch o 27-inch wheel frame can be used
for f-:;.: offacentered ;.:cim. or a 24-mch wheel frame with
105 ‘.u.f,qv,.f;_ twill also be necessarvtoreplace the

JWM‘, Omphetd crank in the caserofonepivce cranks —
;:T J:::Z ones in order t get sufficient-pedal o ground clear-
ance. With the smaller off-centered wheels both at the point where
the hub is closést to the ground, there should sull be about three
inchey Or pedal-to-ground clearance at low poings in the pedal evele
n\:#_ main job 1s lacing the off-centered wheels. The followimg -
information assumes vou are familiar with the nitterial on tacing?
presented in chapter five.

.

You can use the hubs already on the bioyv€ke that vou will be,

pverting. You will need tworims of 2 smaller wheel size with the
same number of spoke holes as the hubs

With old wheels removed from the bicvele, remove ures

tubes and rim liners. Then remove spokes. You might want to do
this one wheel at a ime and save the other wheelfor use as a model
The first off-centered wheel can serve as a model for ;;cm the
second one. |
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vood effect

L
_11\. “wo mches off center 1s l?lsUdll : ;nnplc for a

length or longer. When vou spoke thesoff-centered wheel. they
should t é( cut off antl bent, first 90 degrees, and then on around or
back [JL original direction after they are passed through the holes
i the } ub flanges. | . - '
While there aile a nuimiber of pussible sspoking patterns, 1
<que$t that vou copy a spoked wheel that has the same number of
spul\ut as the one \‘uu mtend to-off-center. The same crossover
pattern. usually thuc or four, can be used. See chapter five for a
hmummn on this. \_g_,\nu yvou will be cutting and bending the indi-
vidual spokes to lu\g h. most any pattern will work. Some will
provide a sturdier w \wul than others.

\\1th hub and i mlu «d into posmnn begin with any two
s})()l‘lt s that are a hd” space.apart on ‘opposite hub flanges. Pass

through the hub the wmté direction, such as with heads up or heads

down, and attach to thie rim m holes next to each other. You' will be
dup'lic;uing the lacing d\nanucnwm on the wheel vou are Usmg as a
model. Position it next to the 'whee] vou are lacing.

Begin with the lux\ugcst spokes. Insert them through the rim
hnhb and thread the mfop les on four turns. Mark the length where
SEhe “frard s 10 Dé THade., Run'the spoke to the pomnt where the hub

will be twisted like the ‘,unc vou are using for a model. Bend the
spoke - be the same length—and then cut it off
= onezhalf inch past the bénd. This is done on each spoke.
Pass the firsf two :p()k: s through the hub flange holes in the
same directions as the q\m spokes vou are copymg on the model
wheel. Either loop the cut off end of the spoke on around until it joins

the spoke or bend it back i the original direction so that the spoke
forms a zig-zag with shqrp bends where it passes through the hub
flange hole. Do the same for the second spoke. You should now
have two spokes mstalled. . .

s wil

Continue lacing the wheel mthis manner Bcnd cach spoke at
the point where it will just pass through the hub hole with the hub
twisted toits final posttion i refation to the nm and spokes. Before
measurng and bending each spoke, thread it four turns onto the

/
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FAIR LaRY"

Fig 10-4. Schwinn Fair Lady 3-speed model m

= *
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Fig. 10-5 AMF Renegade high-rise bicycle

nipple in the rim hole. Remember thatall spokes from the upper hub
flange go to holes in the upper half of the rim. Those on the lower
flange go to holes in the lower half of the TN, - -

When all spokes have been installed on the wheel, finger
tighten all spokes. A good procedure is to go around the entire
W hccl and llg} cn each spoke a quarter turn. Continue going around
the wheel to loosen a spoke, readjust the position of the bcnd and
then retighten 1t.

Mount the lacetl wheel temporarily back on the bicycle without
installing the nm hner, tire or tube for truing. Usi"hg a spoke wrench,
give the spokes a final tightening. Make adjustmients necessary to

~remove any side-to-sidtwobble.

[t any spoke ends extend past the nipples on the nm side, cut
them off and file them down until they are flush with the nipples and
smooth.

The first off-centered wheel can be used for a model for

lacing the second one.
When both off-centered wheels have been laced and the

spokes adjusted, remove them from the bhievele frame and mstall,

nim hners, mner tubes and tires. Inflate tres and reassemble bicy-
cle. The bicvele 1s now readv to use.
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Fig. 10-7. Fox Superglide high-rize bicycle with long fork blades.

TIPS ON USING BRONCO BIKES
~  With the wheels out of synchronization—one at high point and
the other at low point—the bicvele will give an ocean-wave effect.
You can also start with both wheels at the high point. This will give
zmhup and down action without the rocking back and forth. Thewp -
*and down action can be continued without pedaling by shifting your
weight up and down as vou ride. Or you can simply pedal along in the
usual mammer. The hard part is getting over the hump. -
If vou start with the wheel synchronized, thev might became
unsyvichronzed after riding a short distance. The two wheels will
probablv not be exactly the same circumference but this gives a
good effect. All cambinations of up and down and-tipping bgu‘k\\';n"(ls
and forwards are used. This makes the cvele fun to rde.

ince the broneo bicvele is casy to ride. it provides fun for most.
evervone. It also makes o good novelty cvele for riding in
parades —especially if a clown costume 1s worn. The cvele can also
be decorated with cardboard or plastic wheel dises that are available
at bicvele shops. Or vou can use crepe paper in the wheel sp()keslt()
give a spiral design that goes up and down.

HIGH-RISE AND PIVOT BICYCLES )

High-rise bikes, with banana saddles andhigh handlebars, have
been establishied as a popular fun cycele for voungsters. A variation
of this with a pivot, called the Swing Bike s growing in popularity.
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Figure 10-1 through Fig. 10-7 show a number of models and
makes of high-rise bicveles. The common denominator is the
banana saddle and high handlebars.

These bicveles have often been entticized by adult bicyelists as

being mefficient because the nder 15 i an-upright position and as’
being unsafe because the rider’s wetght Is too far back. But the fact
is, Kids love these bikes. Mostof the bikes are rugged and can take
hard nding. A popular stunt on these bicvelesis to do wheelies. The
object 1s to ride only on the back wheel tor as long as possible. Many
voungsters can manage a block or more.
The care, maintenance and repair of these bicveles 1s essen-
tally the same as for regular bicyeles. The saddle, in addition to a
regular seat nost has two braces that extend down to the rear of the
hicvele frame. To make adjustments, loosen both back-stay clamps
and both the seat post and saddle clunps. The saddle can now be
pushed up or down. The tilt can also be changed. Retighten the
clamps when vou havt the desired position.

Some sadddles, instead of back-stav clamps, have bolts that

pass through the stavs, It so, adjustiments are. made the same as
above except that vou remove the bolts and then reposition them
mto the holes closest to the desired saddle posttion.




Fig. 10-9 Riding the Swing Bixe with one wheel on the curb. (Courtesy V\”mw
ey

M. Jenach) . e
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THE SWING BIKE .

The Swing Bike, shownin Fig. 10-8 is made by the Siwing Bike
Co.. 412 West 10th N. Logan, UT 84321, and distﬁt;ute(’i by a
network of dealers across the country. The main featurg/is the pivot
point just below the mai saddle post. This allows faptastic man-
cuverability, as the front part <)f thc hrl\e can go one way, the rear
“another.
Jt's possible to ride dlongxmlnhe front wheel ona curb and the

rear wheel off as shown in Fig. 10-9. Or the front part of the bike can
g0 on one side of an obstacle w hlle the bad part goes on the other
side as in Fig. 10-10 o :

The Sw umB/l\( can be used for many types of contests such as
best tume through an obstacle course or tollm\ the leader. These
cveles are also ideal for ndmgf N pé 11:1(1 : -

;

A
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L 'Tric’ycles and
Sidewalk Bikes

Many styvles and sizes of tricveles are on the markets They can bc“

roughly categorized into those made of traditional metal construc-

tion and the plistic variety. Both tvpes can be satisfactory. How-

ever, the metal ones are gel mal]\ easier {o repair if thev are
damaged, worn or broken. Repairg on the plastic models are often
impractical—if they can be made at all.

Several, types and styvles of tricveles, including one with a
wagon trailer, are shown in Figs. 11-1 through Fig. 11-4. It's
mmportant that the child be able to comfortably reach the pedals
when the saddle 18 in the lowest position. It 1s generally most
cconomical to purchase the largest size that meets this condition so
that the cvele will have the maximum adjustment possibilities as the
child grows.

1
MAINTENANCE AND REPAIR

\I(Mému cles uqune \u\ ]mlc are. Ilgcnc Lil (ry L() keep

“them out of wet weather. Apply light bicvele oil to the rear wheels

and any bearings. However, tricveles usually don't have heanngs.
Keep/all fastenings tght.

/Wheels and pedals are often held 1o axles and spindles by (aps
Somcmnc; these caps have to be removed. Pry them off. Tt's best
to use new caps for replacements They are inexpensive. Figure
11-5 shows a cap being installed to hold a pedal in place.

The bearings are usually crimped in place in the bearng
holders. The bearings sometimes require replacement. To install,
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remove the pedal caps, pe

.
holders tfrom the fork. Bcarmg\ can then be shd u& over u(ml\s

f
‘zn‘vfull\“ unbend [tbs that hold bunmwx m plac c\ Remove old
t ' 1 g
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‘nlngﬁr\ New bearines must fi
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mgs 1 holders. Reassemble.

Tricveles generally have solid or semi- pmu matic tires that arc
stretched over the rim. Old, worn or broken tires can be cut off. To
nstall a new one, first soak the tre in hot water. Apply soap toit and
“then streteh it i place with tire irons.

TRICYCLES FOR ADULTS

. Trceveles built for adults are i(iL‘Zil fm‘ )(‘()plv \\'h() cannot—or

S VU KRS NP SIS SN
t()l UHIC [ A0 O ANOLne s o0

bicvele, These tricveles are (Axtuén‘xcl_\ pupulzn‘ with sentor
citizens —especially m areas where automobttes are not permitted.

MANUFACTURED TRICYCLES

These vart m weight from around 90 pounds to lightweight
maodels around 35 pounds. Most are somewhere between these
cextremes. The Scheeinn Town and Cowntry tri-icheelershown in
Fig. 11-6, waighs 64 to 65 pounds, depending on equipment. This

Fig 11-1.This standard trlcyzzle is constructed of rugged 14 gauge steel tubing.

260




-

UONBUIqUOD uobem pue axuj uouen v zZ-11 B3

>

261

»



model is a three-speed, but they also offer a similar one that's a
single-speed. Both models have differential-drive transmissions
. and 24-inch wheels. The carner basket makes the trike practical for
shopping. The basket 1s removable. The brakes are coaster type
rear and caliper side-pull with locking park feature on the front
wheel. Eo :
Fig. 11-7 shows an AMFEF Courier three-speed adult tricycle.
The dual drive differential (Fig. 11-8) provides equal power to rear
Lwheels in both drnive and braking modes. The trike has rear coaster
brakes and front caliper. The tires are 24 x1.75 inch. AMFE also
offers a model with the same features except that it is single-speed.
A Gobby adult three-wheeler, made by Gobby MFG Inc., P.O).
Box 274, Glendale: AZ 85301, is shown in Fig. 11-9. Their dual-
drive unit with three-speed hub is shown in Fig. 11-10. The Gobby
Co. makes a variety of adult tricyeles with 20, 24, 26, and 30-inch
wheels. Their 20-inch wheel Mustang has a frame that can be taken
apart for easier transporting.

@

SRS

Fig. 11-3. This Garton mdtocross—style trike-has knobby tires and competition -
number plate.
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Fig. 11-7. A three-speed adult tricycle.

Fig. 11-11 shows the Matthews Idlewild three-wheeler. IU's
made by LRV Industries, 2536 N. Seaman Ave, S. EF Monte, CA
917331t features a anitized frame:- The one-piece-heliare-welded

unit results in a stable, perfutl\ straight frame.

Fig 11-8. AMF dual-drive differential provides equal power to rear wheels in
both drive and braking modes.

<
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Fig. 11-10. Gobby dual-drive unit with three-speed hub.

.

The Bridgestone Kabdki Picnica Wagon, designed for shop-
ping and fun, is shown i Fig. 11-12. The trike has 16-inch rear
wheels and a 20-inch front wheel. ’

INDUSTRIAL TRICYCLES

Tricveles are also being used as work vehicles in places such as
warehouses, factories and airports. It's a practical, functionak, low-
cost way of moving equipment "and products over short
distances—espedially inside buildirg. .

Two different models of The Mover, manufactured by Indust- -

rial Cyeles, 3120 Wilmington Pike, Davton, OH 45429, are shown in
Fig. 11-13 and Fig. 11-14. These are constructed for heavy-duty
industrial use, with heavy gauge unit welded frames, high capdcity
wheels and sturdy rear platforms for carrving fairly heavy loads.

PR 4

CONVERSION UNITS

A number of units that attach to regular bicvceles and convert

them mnto trieveles are on the market. -

Higgins of England makes a unit for converting a 10-speed
bicvele into a 10-speed tricyeles The conversion unit is available from
W.F. Holdsworth Ltd.. Lower Richmond Road, Putney, S.W. 15,
England. The unit is bolted to the bicyele, making switching back
and forth between tricycle and bicycle practical. The unit can also be
used with a ten-speéd tandem bicycle todform a ten-speed tandem
tricycle. o -
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Fig. 11-15 Gartoncycle—a three-wheeled pedal car with low profile.

CARE, REPAIR AND MAINTENANCE |
This is generally the same as for a regular bicycle except for
the drive unil and rear wheels assembly. These require special

lubrication and repair procedures. Follow the manufacturer's m-
structions in this regard for the particular unit, , —

TIPS ON USING A TRICYCLE

*Perhaps Trmight be surprisigTbuts W’T‘fﬁﬁﬁﬁﬁ?’ﬁﬁﬂm* e
often have a great deal of difficulty getting used toan adult tricvele.
On the first attempts, 1 suggest using a large open area and slow
speed. '

Turning will take some getting used to. Steering requires
turning the handlebars instead of leaning. You sh()uld situp straight.
Turning should be done at slow speeds.

PEDAL CARS

{ ’ . ~- -
Pedals cars suth as one shown in Fig. 11-15 are popular toys.
Like tricyeles, they are generally pre-bicvele age tovs. Mainte-
nance and repair-is similar to that of a tricvele. o

SIDEWALK BIKES #

Figure 11-16 through Fig. 11-19 hm\ g number of sizes and-
tvpes of sidewalk bicveles. Consider the size of the child when you

o
K]
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Fig. T1-17. The Schwinn Lif' Tiger has a banana saddle.

-
Ararie

Fig. 11-18. Schwinn Convertible ?]xiehas aremovable top bar for easy conver-

sion from a boy's to a girl's model. \
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select a bike, Hu child should be able to comfortably reach both
pedals and the gmumi with his or her feet while sitting on saddle.
Avoid using pedal blocks to fit a child to a hike that is otherwise too

big unless the cyvele will be used ondy with trammg wheels until the

child grows enough to reach pedals without blocks,

Training wheels are controversial. Some people think they aid
learning while j)ther people believe that they hinder learning. Fhe
training \\'11(“01§ are generally easy to remove. Even very young
children can usually learn to ride a two-wheeler without the training
wheels if thev have a bicyvele that's small enough to allow them to
walk their fc*t:ft along the sidewalk when they are mounted on the
saddle. |

The qualitv of construction of sidewalk bicveles varies greatly.
Some are built on the order of tricveles while others are like regular
bicvcles reduced in Kize. Most are some combination of the two
extremes. / | , , . ,

Since the quality scale basically follows the price scale. 1t is
most econonmical to selegt the lowest priced model that will last unul
the child sutgrows| it Determining this pomt, however, can be
citficult. \'Ptf_gtl could go with higher quahty and hope to be able to sellt
when the child is rbady for a bigaer bike.

L . ‘ o '

“Fig.'11-19. Garton_16-inch wheel convertible chain-drive-bike
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Fig. 11-20. A tricycle converted to two-wheeler :

Depending on the type of constrliction, the mamntenance and
repair will cither be similar to that-of a weyele or like that of a
brevele. \

CONVERSION OF A TRICYCLE T0 A TWO- WHEELER

\\ hen a (hll(i 15 at that aw lmlrl nr between age—to big for a
tricvele and not quite ready for a regular bicyele—conversion of 2
tricycle intoa two-wheeler could be the answer- s also a good way-
to prolong the use a child can get out of a ticvele. A conversion i

Fig. 11-21. Riding a decoratcd trike- bmo
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shown in Fig. 11-20 and another one with 2 child riding is shown in
Fig. 11-21. ‘;

- “To make the conversion, cut off the back section' from the
tricvele. Then'add a'fork from another tricyele-and secure the fork
head mside the trievele tubing with two bolts. If vou prefer, have it
brazedin place. Use One of the original rear wheels and attach it with
a suttable bolty spacers, washer and-nut. The mudguard shown on
the cyelen Big. 18-12 was nstalled to give the evele a perky look.

The cvele 1s actually a pint-sized version of a penny farthing.
With the fromt wheel decorated, as shown in Fig. 18-13. the cvele is
ideal for nding in a parade.

By the time many children reach about four vears of age. they

are ready for somcething more challenging than a. tricyele. This
easy-to-build conversion will give them that challenge. At the same
time they will be learning to handle a two-wheeler.,




E

Penny farthings ov ugh-wheelers. became popular i the 1870 and

18805, then gradually went out of styvle when the safely bicvele came
mto being. It 1s casy to sce why this happened. The penny farthing

was moredangerous. spills were rather common and the riding was
less efficient. In fact, the termsafety seems Lo have been applied to
the newer design because they offered greater safety.

Penny farthings have the vranks connected directly to an axle.
that 1s in turn connected to the hub. There is no freewheeling.
Braking is ordinanly accomplished by slowing the pedal action. A
hand-operated brake to the rear wheel can partially solve the brak-
my danger. However, this apparently was not used on the early
models. Braking too rapidly by slowing or stopping the pedal action
often caused the rear wheel to raise off the ground, sending the
rider for a spill forward. An added problem was that the nider had to
somehow get his legs around the handlebars for any hope of a
feet-first landing. s .

Because the penny farthings avere not freewheeling, except
when the feet were taken completely off the pedals or the legs
completely relaxed on the pedals, they lacked the coasting advan-
tage of freewheelirig bieveles. The earlyv safety bicveles were not
freewheeling etther. .

So penny farthings are no longer used. Right? Wrong, There
are even large clubs of penny farthing enthusiasts. Perhaps itis the
nostalgia or the novelty that keeps these bicveles in vogue. What-

&
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Fig. 12-1. The High Step high-
wheeler 1s an exact copy of the
1880s penny-farthing

cver the reason, there are alot of people who own and ride them.
High-wheelers or penny farthings in use today are basically in
“one of three categories: ,
- —Antiques that have been restored.
— Recently manufacturedversions. Many of these are stmilar
to the original ecarlv models. B ”‘ J
—Honge built versions.

FINDING ANTIQUE PENNY FARTHINGS

At first ¢hought it might - seem that buving an antique penny
fart hms, would be the 1deal way to go about getting one of these, .
cveles. However, there are two things that usually put a stop to this
plan. First, it's difficult to locate old penny farthings that zfijé being
offered for sale. Second, they command a prendlum price, often
more than a thousand dollars. :3 -

Collectors have rounded up most of these eveles. About the

only possibility of getting one cheap is if vou happen to run into
someone who kas one who does not know the true \dlUL’ I think the
chances of this happening are quite slim. !

It 1s mteresting to note that at the peak of Ilu ir popularity,
hefore the i of the century. there were approximately 200
companies making high-wheelers. Todav, there are onlv a few
companies who are mznmrzlcturmg them on a regnlar basis.
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"MODERN MANUFACTURED VERSIONS

In the United States, there are two companies that make
replicas of carly ugh-wheelers on a regular basis. The largest of
these.is the High Step Bieyele Co., PO Box 847, Milwaukee, Wi
53201, Ther most popular model has a 48-inch front wheel and a
20-inch rear wheel. This model is priced at about $450 plus shipping
Costs. Fig. 12-1 shows this high-whetler. They also manufacture
replacement spokes for original high-wheelers. These are made of
one-eighth inch . 125 rustless spoke mateyial, any length, complete
with mpph S \

<)ﬁc b()t_h kits dnd
completed high-wheelers. \

Smaller manufactured verstons for \HUHQS\\H\ such as the one
shownin Fig. 12-2 have been on the market. I)uk as far as I've been

able to determine, none are presently avalable.

BUILDING PENNY FARTHINGS

Details for ummnutmg a child’'s model penny farthing were
given in chapter nine. The same concept can be applied \\1th bicycle
wheels. For L:\alupxc,'. ' cx_u}uug except
parallel bars can be cut from a girl's or woman's bicycle frame. A
standard unicvele wheel assembly (see the chapter on unicycles) 1s
attached to the fork. A smiall fork and wheel are added to the rear of
thé frame, A short section of seat tube is welded to the frame.
Notch the uppel end for a seat post clamp. The saddle and post can
then be installed, Completed assembly will be like penny farthing
shown in Fig. 25-2, except that main frame will be with two parallel
bars instead of single tube. o

-Since versions with laige wheels are extremely difficult to

o I A Atk el
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construct, details for their assembly are not givenhere. However, if-

vou have had mnsiderzlblO‘v\'clc bullding experience, you might try
purchasing just the big wheel from one of the manufacturers and

‘then constructing vour own {rame.

o . o

he

RIDING PENNY FARTH_I/NGS

areas away ‘from dU’t()I]]()bllt‘ traffic. Othcr than. fm parades theyare

not for street use. The big-wheelers generally have a foot peg on
the main frame tube for mounting. With hands on bars. stand behind
the penny farthing as shown in Fig. 12-3. Place vour right foot on the
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Fig. 12-27A manufactured-version of a penny-farthing for youngsters.

peg. Push the cycle forward scotter fashion with your left foot and
pull vourself up. Mount, find pedals and ride. S Slow down by slowing

-pedal action. Dismount by carefully shiding yvour right foot down to
“the step. Place vour left foot od the ground to slowly stop the
high-wheeler. When the cvcle 1s at a unnplete stop remove your

right foot from the foot step

Care should be takeén when vou are b1akmg by sl()\wnq the

peddl action. Otherwise the rear wheel might come off the ground.

When coasting downhill, old-time riders reportedly put their legs up .
over the handlebars with the idea, that in case of a spill forward.

there was a possibility of landing feet first. It seems to me, how-
ever, that any possibility <>f slowing the bike \\ould also have been
given up.

Ve Ris @
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Fig. 12-3. When mounting a penny-farthing, (A) place your hands on the bike
with your left foot. (B) Place yoursight foot on the step. (C) Push the bike with your
left foot. (D) Pull yourself up on the seat: (E) Get comfortable—find the pedals
and ride the bike. (F) Slow down'by using your legs. (G) dismount by sliding your
right foot down to the step. Push yourself off carefully. (H) Place your left foot on
the ground and begin to stop the bike.
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One solution. besides avoriding hills, 1s to add a’brake to the
rear wheel with a control lever on the handlebars. This should allow
safer brakimng on hills,

2

Penny farthimgs with tricycle or bicvele front wheels can gen-
rally be ny unted by children by simply straddling over the saddle
\\nl feot on the ground. Put one foot on a pedal, then push off with
the other-foot and bring it up to the pedal. This assumes, of course,
that the cvele 1s small enough for the rider to stradle over the saddle
with feet on ground. " o

Steering is generally no special problem. Just turn the hand-
lebars and lean as vou would on a regular bicvele

Perhaps the thing vou will most have to keep reminding vour-
self is to slow the pedal action gradually, without any abrupt action.

Children and teenagers who ride bicveles u\'unlly are quick to
pick up the techuique of riding penny farthing

+

A VARIATION

A faration of the peniy farthing, which was actually around
before the penny farthing. 1s to have both wheels the same size. It's
like a bicvele witlr the crank set and chain removed, the rear wheel
replaced with a front one and a unicyele or penny farthing wheel,
bearing and crank assembly added to the front wheel: In practice,
the saddle usually has to be moved forward somewhat so the rider
can comfortablv reach the nedals. There is usually less danger of the
rear wheel coming off the ground -than is the case with a high-
-wheeler. °

IDEAS FOR PENNY FARTHINGS

There are two national organizations that might 1 be of interest.
The Wheelman (High Wheel Riders), 32 Dartmouth Cirele, Swar-
thimore, PA 19081, and the Aittique Bicvele Club of America, 260
West 260th Strect, New York, N, ‘

If vou can get enough people mterested in penny tarthings or
various tvpes of novelty and special cveles, voumight want to starta
locabclub. A popular acuvity is to rndein parades and give demonst-
rations. For penny farthings, costumes of the 1880s will add to the
cffect. '
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Tandem bicycles include bicvdes with two or more riders—one
rider behind another in line. The most popular tandem, but certainly
not the only one, 1s for two riders and 1t 1s sometimes called “a
Bicycle built tor two.” Tandem bikes for two and three nders are
Wsed in racing competitions. . .

A novelty bike with 32 riders was first demonstrated at Far-
wav, Devon, England, on August 26, 1974. It is 62 feet long. The
main topic of this chapter will be tandem bicyveles for two nders. On
almost all tandems, when one rider pedals both sets of cranks go
around. There is no freewheeling between the two crank sets.
However, the rear hub 1s usuallv freewheeling as on-a regular
bicyvcle. ‘ 4

Typical | me\pcnsn e tandems are single-speeds. More expen-
sive models are available with internal hub gears and derailleur
systems. °

Regardless of the type, tandcmslequn e a coordinated effmt of
two or more people, who do not necessarily have to be equal in
strength, endurance or cycling experience.

MANUFACTURED TANDEMS

The most readily available tandems are the equivalents of
low-priced standard bicvcles. These are generally with single-
speed, coaster brake hubs. They are what would be considered as
middleweight in aregular bicvele. These are desigiied for' utility use.
For limited recreational riding, they are gencrdll\ qulte adequate.
Rental tandems are usually of this type.
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‘Fig. 13-1. Schwmn D\eluxe Twinn tandem has 5-speed derailleur gears and
weighs 64 pounds.

Forlonger ndes and touring, a hghter weight model with more

precision is called for. These will, of course, be more expensive.

- Because of the limited demand for these, not many bicvele shops

' have them in stock. You might be able to get them to special order

for vou.. : : , ‘

Quality tandems are special designs and not jux‘l enlarged
regular bicveles. The power on the drive svstem s appmxlmalel
double that of a regular bicycle and double the weight can be carried.
The longer frame length poses additional structural problems. Qual-
ity tandems are constructed of lightweight tubing, but of larger
diameters than those normally used on regular bicveles of similar
quality. Oval tubing 1 19 sometimes used to improve rigidity between
crank hangers. \\ ‘

The more C\p(‘lle%Q_dL]b l’\pudll\ Have deralleur gear
systems of five, 10 and 15 speeds(Fm;s 13-1 and Fig. 13-2). ()[ht‘l
numbers are sometimes used, but they are uncommon.

The two types of drlve units between cranks are the
crossover. which has the chain and sprockets-connecting the two -
cranks on the left side, and the one-side drive system.

As far as derailleur gears are concerned, the crossover drive
has the advantage of all(mmg a tniple chainwheel on the rear crank
sed for 15 speed gears. Generallv, this arrangement chlkt‘b much
more stress on the rear crank axle. On the other hand, the one-side
drive generally allows a maximum of 10 speeds, with three chain
wheels on the right sidy of the rear crank set. One of these is for the
chain connection to th& front crank set. The advantage of the
one-side arrangement is that it pldL‘E’S less stress on the rear crank
and axle.
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Brakes -are an important consideration for a tandem l)1l\g
Because of the added rider weight, stopping is more diffic 1111

this reason, mternal expander drum brakes are sumutlmv use d
mstead of caliper brakes on devailleur models.

Tire we Ay 1s much greater tan unwucwk While
~the ordinary one and one-quarter inch tire width can be used on
éllth\\a ight tandems on-smoeoth roads-for hmted - I‘I’dHT‘Uf Théy d’ﬁcn
§ are madequate for anything he vond this. Atbest they will be subject
J3to considerable wear and require frequent uphulm, nt: For this
-reason, lightwerght tandems frequently use one and three-cights

mch and one and five-cighths inch tire widths, Thest pypically will
provide much better service.

BUILDING TANDEMS

Two uthty-type bicveles will provide most of the parts for a
uthtyv-tvpe l;mduin. Ahigh qualiny tandem requiressadvanced frame
building skills and is bevond the scope of this book.

’ © Sinee 11 t(mdums built by amateurs aresbasically the joining
of two regular bicveles, they do not turn out very satisfactorily. 1
suggestthat vou varefully examine your reasons for wanting to build
vour owi. If it's w0 save money, T osuggest vou look over the
classificd ads in the newspaper 1o See what 15 available. Uity
tandems frequently are sold as used, but in good condition, for about
275, Of all the home-bailt tandems | Mave-seen, and this includdy
quite a large number, only a few have heen equa il to or better than a
tvpical used mcmutmtmu] utiity tandem.

It vou do want to try to build one 1 suiguest that vou uw two
men's mexpensive middleweight bikes. If vou have had, considera-
bl expenience buildmyg other Lpe s.of H()\tll\ or specialty \\Ll(\
then vou can probably safelyv usé _eXpensiv ¢ bikes or fi rames.: A
wonlen's bicvele can be joined \\nh a menss, but thismight re qu re
caddinonat remnforcement 1118 to be np(l crough. S

A tvpical joining of bikes is to cut off the head wbe from the
bicvele that will be used in the back of the combination. Sometimes

s the head wbe s cut ke half, When the two frames are joined, the
crank hangers shouldgemain the same distance from the ground as
they were on the onginal bicyeles. A

The redr frame s then brazed to the seat tube of the front bike,
which has evervthing on the frame behind the seat tube and bottom
bracket cut off. A section of tubing. usually about -two inches in
dine ter s brazedin ])]d\( between the bottom brackets of the two

r
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Since ks extrentely important that-evervthing be lined up--

xactly, I suggestthat vou strip all é() mponents off the two frames in
a temporary wooden Jl“ Theng L@n be constructed of scrap mate-
rials. Chegh. the Ahﬂnmuu carcfullv before brazing.

e above method will work -OI JORRE oSt bikes. But for —

some bikes, steh as the SleH ones used for making the tandem
shown i Fig. 13:3, certain adjustments might be necessar{ 1o fit

R PN . [ -
the frames together. It is important that the origital distance of the
bottom brackets from ground be mamtained, the frames are aligned

and that the joined frames be strong and rigd enough.

Assunung that vou will be using a single-speed coaster-brake
rear hub, vou will need a double chaipwheel on the rear crank set.
Usually the outside one will be used for the chain link to the rear
sprocket. These should be lined up. A double chainwheel, such asis
used on 10-speed bikes can be used for the rear crank set on the
tandem. The inside chainwheel should be the same siZe as and lined
Li}),\};i[h the chamnwheel on the front crank set. 'I}g teeth -on all
sprockets should be the same size so that one size cain\can be used

v

throughout. Usually this will be a one-eighth inch width chain. It 1s:

the type commonly used on 5111g1c speed utility bikes.

Chamwheel alignment miqht be somewhad of a problem on
some bikes. Ttmight be necessary to saw off a short section of crank
housing from one or both frames in order to get the required
alignments. ) ‘

In order to adjust the tension i the chains between crank sets,
vou will need a wav to take up slack i the chain. A small sproc-
ket,called a-chain [(‘Hb'ﬁ(')'. cail be mounted on an adjustabledbrac-
ket so that it applies tension to the chain. One wav of doing thissis to

buv a chain tensioner at a bicvele shop and rigup a bracket forit.

The rear handlebars are stationary. They are used for gripping
but not for steering. One wayv of attaching the handlebars s to cut off

the upper-portion of a gooséneck. This 1s the part that curves”

forward and the clamp. Braze this to the seat post of the forward
riding p/(\_mltmn. Handlebars are then molmted in this. Another
method s to weld a gooseneck to the top tube of the rear frame
just behind the forward saddle. Then mount handlebars i the
clamp.
After a trial assembly and test rde, the tandem can be disas-

“sebled for painting. File and sand smooth anyv rough areas in the

brazing. ,
After painting, reassemble the tandem. If vou prefer, fenders,
chz_iinguzlr(ls and other accessones can be added.

- 1“

) . -
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Fig. 13-3. A tandem built by joining two frames together.

If vou prefer, internal gear hubs can be used. If the rear hub has
no coaster brake, a caliper brake can be added to the rear wheel. In
this case, a second caliper brake should be installed to the front
wheel. All controls run to the forward riding position. It is also a
good idea to beef up the braking on a tandem with a coaster brake by
adding a caliper brake to the front wheel.

[

TIPS ON USING TANDEMS \ :

Riding a utiitv-tyvpe tandem at slow to moderate speeds re-
quires little special considerations. These types are frequently
rented to inexperienced tandem niders and most make out quite
well,

For more serious tandeming, the fmnt rider s the* Laptam
Onmost tandems, the cranks are set in phase, with the forward and
rear cranks in the same position. Sometimes the cranks are set out
of phase n an attempt to get more continuous power flow from the
pedaling of the two riders. The possible advantages are debatable
anditincreases the possibility of hitting a pedal on the ground during
aturn. In phase, both r1dex S W ould have the pedals on the turn side
in the up position. 3 -

The rear rider should not try toiturn. Any Jeaning in an attempt
to control the bicvele can cause a w h‘ﬂppmq action and possible splll
The two riders should learn to \mr’l together.

With derailleur models, ther | is the additional problem of
shifting. Some captains call signéls" 50 that the rear rider will know
when 1o relax pressure on the pedals. However, experienced tan-
dem teams often work together u%’/ﬁll(?nt signals through the pedals.
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Fig. 13-4 An example of a double-decker. .

DOUBLE DECKER BIKES -
| Double deckers, also called lzz'gh bz'lz(" and upw’dv—dmm bz'/e('s

Only requlal d()uble dt‘tl\t‘lb appr ()\1mdtc1\ twice the he1ght of a
regular bicy cle, will be covered here. With simple additional modifi-
cations, taller bicvcles can be constructed. - %

While double-deckers are frequently riddea™®on streets with
automobile traffic, this is unsafe and in many areas illegal. This is
strictly a novelty cvele and should be-considered as such.

These cvelés are not manufactured, but conversion of regular
bicvceles is fairly simple. T recommend that only old, mexpensive
bicveles be used. ‘

CONSTRUCTION OF DOUBLE-DECKER BIKES

Figure 13-4 shows one method <>t umsuuunm The frame of
one bike is brazed or welded to that of another bicycle. The head
tubes of the two bikes are lined up so that the fork of the lower bike
can he extended up through the head Lgﬁl&c of the upper bike by

{

"
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adding a tube extenston to the lower fork. Handlebars are installed
at the top end of the fork extension. A saddle i1s attached to the
upper frame and braced as required. Another method of construc-
tion is to turn the frame of a bicvcle upside-down, reversing-the
crank directionin the hanger bracker. The chainwheel will be on the
. right side of the double-decker like on a regularbicvele. The fork is
reversed in the frame. The rear wheel s turned around so that the
sprocket is on the chainwheel side. The brake-arm strap 1s re-
mounted to the opposite side of the frame.
Methods for completing these bikes have varied widely. One
“method is to weld a tube to the crank bracket of the frame for a seat

Fig. 13-5. Riding a double-decker bicycle.

a
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Fig. 13-6. A double-decker with decorated wheels.

tube. A noteh is made i the upper end for a seat post clamp. This
holds the seat post and saddle m place. A banana saddle can be used
with extended rear supports
~The type of handlebars used on high-rise bic \(10\ mlqht be long
cnough for use on a double-decker when attached to a regular or
“extra long gooseneck or extension tubes can bewelded to the ends
of the handlebars. In gengral, the handlebar grips should be at least
as high as the saddle. About a fool above is usually even better.
Sometmdd Rk single lubo turl\ extension with an automobile steering
wheel on u)p s used in place of handlebars, This is less efficient for
riding, but adds a vood novelty touch.
There are. of course. many other methods of construction,
You will probably want (o take advantage of the parts and matenals
“vou have avail: 1bh ‘However, niake 1t sturdy.

@

TIPS ON USING DOUBLE-DECKER BIKES

Most riders, mount by placing the left foot on the left pedal
directly from the ground. pushing forward scooter fashion with the
right foot, then swinging the nght leg up and over the saddle.
Another possibilitvis to add apeg to the frame touse as a foot glep




Dismounting 1s essentially the reverse of mounting except that
vou have the added problem of braking. One wayv of solving thisis to
brake nearlv to a stop, but with the bicvele stull moving forward
slowly. Then dismount m reverse order of mounting. The bicyvele

Cwill be moving forward slowly enough that stepping off should not be
difficult. ‘ ‘ .

Riding a double-decker bike gives the feeling of being above it
all. But other than this sense "of being up in the air, it’s essentially
like riding a regular bicvele (Fig. 13-5)) =

For riding in parades. wearing a clovn costume and decorat-
g the bievele wheels (Fig, 13-6) will add to the novelty effect.
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ticB icycles

You've probably seen drcus pm’furmcr\; ride hicveles backwards
and on one wheel like a unicvele, either from the saddle (Fig. 14-1)
or head lube (Fig. 14-2). You xmg\hl have wondered why these
stunts are not possible on a regular bicyele, except perhaps for
wheelles. Wheelies can be continued as long as the pedal rate is
mamtained to the point where the rear wheel does not freewheel,
Force musf be constantly applied to the rear wheel. What is basi-
cally happening is that the front wheel is in the air, frving to come
back down, and the bicvcle is being pedaled—under or at the same
speed as the front w heel—so 1t can't come back down. |
However, onar cgulal buulc vou are extremely imited when
it comes to feats such as this. The fact is-that artistic or circus
bicycles are very special cycles. They usually have fixed rear hubs
(no freewheeling) and one-to-one ‘drive ratios, straight (no rake)
“front fork blades and a deeply curved saddle (Fig. 14-3) that arches
up high in the back and is mounted further toward the rear of the.
cycle than i1s normal on a regular bicvcele. Two other important

features are that the cvcleis lightweight and the seat tube and crank

brackets are close to the rear wheel. This is similar to shortened
frame used on sprint racing bicycles. Many artistic bicycles also
have axle extensions for use as foot stands that make additional
stunts possible (Fig. 14-4). .

There are world championships i artistic bicveling with indi-
vidual, partner (two riders on one bike) and team (group of nders
'pach on separate bikes) riding. The activity has only recently been
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Fig‘ 14-2. Riding an artistic bicycle cn one wheel while seated on head tube
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Fig 14-3. An artistic bicycle saddle

»

muroduced on the amateur level mothe United States. However,

professtonal stage and circus pertormers e this country have long

used smular bicveles.

CThe term artistic bieveles comes mainly from the competitive
Csport. Previous to this they were generally called corcus or trck

‘hicyeles in this country.

MANUFACFURED ARTISTIC BICYCLES

Artistie bicveles are not now being manufactured in the United .

States, nor are they being mported on a regular basis. Several
West German firms manufacture them. ‘Two places where they can
be obtamed are [Luler & Glockner, Schavcnburgerstr. 31, 32007

.

v

Fig. 14-4. Axle extensions about two
to two and one-half inches long,
called-dorns. are used as foot
stands. They make additional stunts
possible.
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1 J':,e canrange fromss ln}Hi@ modlmanons on /zz,zirz -riser bikes,
Mmh ate oftenused for doing wheelies anvway, to conversions of
track! racing bicycles into argistic bicy cieQ :umlar [o the ones usedin
— ”ﬂ d championships. v 7 e
- \M a modified iigh-riser, a child could certainly amaze his or

her frie\hd h W ould be pﬂsslbie to u)nunue W heehe action and ride -
around D thetear wheel alone - While pericrmi ing all sorts of stunts.

The bike couid also be nidden Dﬂck\xardm If the front fork is also -
str mghtened (no rake), the front wheel can be shunin. circies. This

- tvpe of bicvcle, with the bafana saddle. the nider's weight well

-}JHLL No modifications are required | hera. o

' Basic modifications include smpmng Ienaerx chainguards,
‘kick stands and other accessories fr om the stock bike. 'You should

- dlso change the rear sprocket from freew heeling to hxea repiacc'
[he chainwheel with a sprocket to match the one on the rear hub for

3 one-to-one (Fig. 14-5) gear rauu-althouﬂn othel gear I‘{lUOb will -




f‘,_"'\also W orh——and strarghten (removc rake) the front fork Methods‘
{.:lfor making these modifi¢ations are detailed in chapter six. The cf hain -
will probably have to'be shor tened See ehapter ﬁve for methuds orq
accomplishing. this. - . '
7 For makmg a'much bettér model, smular to the ones used in :
. artistic bicycling competltlon a light weight bicycle,can be modified.
ile most will werk, sprint racing bikes with: shortened frames
cpme the closest to the ideal. A short frame with the seat tube”and
bottom bracket close to the rear wheel is best. , "
“ Requlred-modlﬁcarlons—mclude adding a fixed rear- hub 1f—the——
\’bl“ ycle selected doesii’t already have one. Track racing blcycles
‘ g nerally have these. Another required modification is a ratio-ob-
tained by replacing the chamwheel with a sprocket that matches the -
one on the rear. Fairly large spr ockets about 24 to 28 teeth are
generally used. The front fork is also strarghtened Techmquqs for
_,maklng these mochﬁcatlons are covered in chapter six. . %}

A proper saddle can be a real pr,@blem ‘One possibility i3 to
slacken the tensionin a racing saddle and use an L shaped seat p K
angled bad\wards and posluoned like ‘the saddle on the artistic
whicycle shown i m Tig. 28-3. The saddle should be. positioned well
= -ba(ﬂrand—should be curved upward at the rear so that r1der will not
~slip off when riding with front wheel in the air.

_ DrOpped handlebars turned over can be used on the artlstlc _
~bike. Rubber hand grips should be used. : : _

' The artistic bicycles used in (,ompetmon also have axle dorns,
Fig. 28-4, Wthh are extensions that thread on to the ends of the (

~axles. If these are to be used, it’ sa good ideatogotoa larger front |

- hub axle that is_the same size as used on the rear. Then it will be:

A strong enough to Hold the We1ght of the rlder stanﬁhng onthe dorns /

- CARE; REPAIR AND MAINTENANCE R /

Repalr and mamteflance of ar‘ustm'b(cyeles 1s essentraﬂy the

- sameas for: regular bicycles. Certam stunts, if done 1mproperly, can

be Very damagmg fo-tHe blcycle Espemally avoid - cormng down -

- hard on the front wheel from riding on-one wheel and spinning. the -
front wheel when riding forward or’ backward with weight on both
wheels. When professional performers do what appears to be this

| wheel spinning stunt, they are actuaﬂy riding almost enfirely on the

. rear Wheel with httle or no welght on the front wheel

4; TIPS ON USING. ARTISTIC BIKES

.. Tolearn to ride on one wheel, 'start by d“oing‘wheelies. You
- should wear a safety helmet wheﬁ“_ey‘e'r'you attempt a stunt. Gradu- i
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. all\ A\ 011\ up to the pom{ whele vou Lan 1‘1d,e long d,151anees Wlth
- control. If yGu ' tip bach\vald take your feet off the pedals and
straddle your legs off. backward (SO th at you are. stanomg thh' |
~ *pIaLUce 1t should be pOSSIble to make turns and circle patterns wh1le '
riding on one; wheel.: 01 you can spin the front wheel whﬂe on the
- .rear wheel as shown in Fig. 14-6. It is more difficult to ride back--
wa}gd while on one wheel or to rock back and for thin one place Wlth _
alternaté dll’GLthH half or full pedal eycles
GWhle it’s p“bssm e to learn these one- ~wheel stunts w1thout
'—berngabie—to ride aa*egularumcyde%earmﬂg on-the regular unicycle-,
. first should certamly make things easier (see Ghapter 29). Riding on
one wheel while straddled over the head tube, as shown in Flg ‘
14- 7 is sundar to ndmg a chain-driven, giraffe umeyc e. Riding on .
- one \mﬂeel w1thout holding onto the handlebars (Fig. 14-1 and Fig.
- '14 6) is much more dlf‘icult than with holding handlebars.’ '
-In artistic hicycling competition,- stunts are done: using the
dorns standmg on the saddle and handlebars. while coasting. Doing
- a handstand on the handlebals 1S-an extl emely advanced stunt

- IDEAS FOR ARTISTIC BICYLLING

. You rmght want toform & club. Artlstlc blcychug goes well Wlth
, umcx cling so you might want fo combine these-activities.
L ~To my knowledge, there. have not l:ﬁgumLal tistic bicy Chng
L eompetmons held in the United States to date. However, artistic.
‘ ‘.bIC\ cles were demonsu ated In t%%(ﬁ Nannal Umcye e Meet and

“Fig. ‘14:5‘ Sp’i‘hni{ag-'the front wheel while riding on_one Wheel. ‘ a

-
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" Fig. 14-7:Riding on'one wheel whlle straddled over the head tubo is similar to

N ndlng a cham drlven g|raffe umcycle

thlS could well lead totheir mcluslon asa Lompetltlve event in fature a

- years, Artistic cy Lhngis very popular in Eu1ope ‘and I feel that it is

N

- going to catch on in this country. \

Ar tlstlc bicycles are 1deal f01 ndlnq in pn -ades. \\ ou mlght wanf

;to wmk up an amateul aLt elthu alone or. \mh one Ql more: othe1 h

N perfm mers. : : « N

Artistic bicy clmg seems to ‘have tremendous poté\mal in the

Umted States as a recreational activity, pelformmg art andcompeti-

) tlve sport I thinkitis oan a matterof time until we will hav\\\enmes

i th& world champlonshjps Only afew years back, unicycling.was a
sléeper in this country Now it has boomed i in populant3 I}Qm
: aI‘tIStIC bicyc “ling will follow in the ‘same path ]

~ The. governing body of ar tistic bicy Lhng on Lhe 111’ternat10n\a]\

level is: Commzsszmz ]711‘0}77(21‘1071(1[@ de C)clzsme en Salle, 6520
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Worms BRD (‘ausfmsse 7/(Wcstcun(mv) AI‘USUL bltydmc’ls' S
§ plac,twed in Switzerland, Fram,e Belgmm Dﬂnmarl\, German -
Democratlc Republic, Austria, ]apan Czechoslovakia, Nether:
S lands Sweden, West Germény It*aly Poland and ,to a hmlt“ed’
o extent the United States. : o
S In the Umted States, the orgamzatlon that 1S presentlv most\ .
lose]x related’ to artistic *bicycling is the Unuyclzng Soctety ’of
Anwma Int., PO Box 40534, Redford, MI 48240. Informatjon”
' about thls orgamzatlon is glven m the next chapter -
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long time after its introductiomn, probably in the 187 Os, the T
umcycle remained almost exuuswely 1’ the professmnal domain.
Today, it is./fast belng discovered by youngsters, teenagers and'
,- adultsalikeas a hobby, recreational activity, cornpetltlve sport and *
perforrmng art It’s est1mated that at least 50, 000 people in the .
Umted States ha,ve learned to ride ‘and the number contlnues to. . -
S o -Jgrow (Fig. 15-1). .
IR | Whﬂe umcychng is most popular with chlldren and teen- agers ‘ ‘
\ hundfeds of adults have also learned to ride. R1d1ng does requirea ..
~ certain level of fitness, but this is generally much less than rrnght*be T
" expected The most 1rnportant requlrerneht for success seems to.
" be a sincere desire to learn. At least one- senior citizen -who had
never even mastered the bicycle plcked up‘ﬁl‘é%klu Several bhnd
"people have learaed to rlde

Umcychng has: much to offer It sa fun act1v1ty mth fantastic
: maneuverabﬂlty You can make wide sweeping turns or spm around
~in one spot. Wile some people who take up the activity are content
'JUSt to be able to pedal along on a standard unicycle; mtany goonto -
trick riding and cham driven glraffe umcycles Regardless of the skill
s level te challenge remains. Tliere’s always another stunt that you
" “.can Iearn or one that can be done bétter. Any unicycling has alarge.
'ﬁtness element Because of, the fun and challenge of the act1v1ty )
. tselfiyou rmght not think of it as phyblcal actmty, but the bene 1§
BV .there(all the same — hke an unexpected Lewarc’r“”ﬁ :

. AN ‘\d' . ‘i) 5 . h . ‘
: v- ’ K . BN ' - ' ——e e — e e 2 301 ¥




L

1 - ) N N B
By %

BRIEF HIS,TORX OF UNICYCLES

. Monocycles one-wheeled devices with the nde1 1nsrde the B
s wheel ‘were around hefore the unicyclé. The rider was posmoned
~above the wheel and usually- thounted on a saddle. However, it =~

 segems. hkel‘y that the unicycle came about 1ndependently

Uflicycling s Was probably dlscovered in the 1870s by accident

b while someone was rldnlg apenny farthing. The fr ontswheel of these
_»cvcles (see chapter 12) was fixed to'the pedal cranks (no freewheel-:

s ing)like the modern unicycle. To brake on the penny:farthing, the

. pedal action was slowed down. If done too rapidly, the small fear

- wheel swould raise off the ground. Often a rider found himself

~ traveling along on the front-wheel alone, ~with the rear wheel in the
- air, before the rear wheel returned to the ground or the cycle flipped

ffonard p » ~
» It seems Jogical that one day someone would get the 1dea of
-~~.rer/novmg the back half of a penny farthing altogether and ndmg on

i v;: :thé front wheel alone: Itis interesting to note that a number of early"
“.cvchsts made the claim of having done just this. Who was actually :

. first remains controversial. It could well be that this ‘was done by a
;__}nurnber of people 1ndepe*1dently

Professional performers were qu1ck ta. capltahze on the idea.

For many years the unicycle remained almost exclusively their-

" property. Unicycles were rarely seen outside the professional do-
main. As penny farthings dlsappeared from the scene with the’
~advént of the safety bicycle, people were less likely to discover the
B umc’ychng technique by accident. This further protected a secret

__the professional knew only too well! umcychng is much eas1er than it
“looks. s/ a - -
As time, pas ed, a few peonle out31de the professmnal acts—

- which were usul ly passed downin a fannly—trled unicycles. They
. "”found probably to }/he dlsrnay of the professionals, that unicycles,
'once the. basic technique i 18 mastered are fairly.easy to ride.

" The secret was out, but there was still another factor that
+ limited the number of partmpants There were no manufactured

-unicycles. | b S Lo .

. ‘Even so, the number of umcychsts increased gradually and 1 1n
the laté. 19405 and early 19\505 a few companies, seeing that there

' Was some demand, started makmg umcyclesc The actwlty startedk

to take hold.

William Jenack a computer techruc1an in Long lsland Who has A
“been riding umcycles since the early 1930s, was one of thel first tos
see the tremendous potentla that .,urucychng had to offer as a

X : . ) S ,
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, recreational activity and sport. He started corresponding with other -

umeyehsts net only in this LOUHtly, but throughout the world. He =

~ taught hundreds. of others of all ages how to.ride.and formed a :“ ‘ ;
~ demonstration and-parade group called thé Jenack Cyclists.™
' By the late 1970s there*were hundreds of individual riders and

anumber of clubs had formed. In 1973, largely through the efforts of :
Bill Jenack the Unicycling Society of. A‘gnm ica-Inc., was formed as'a
A 'nonpl ofit organization to foster socif and athtetlc interest in, and

o

promote the sport. of unieycling a ;vc5“1g youth and adults of the
- country by estabhshmg,vomntary;%
'sponsoring and overseeing locdl ang;) at1g,anal meets. The organiza-
tion also dasserrunates mfo&matm)h 0 hall phases of the sport to
‘interested parties throughuut the Country via -a newsletter and
mformatlon service. !
‘There are presently over 600 members and the- orgamzatlon 1s
gr owing rapldly Membershlp, whichinclides a quarterly newslet-
ter, is currently $63yea1 The meuhngaddresms UmcyclmgSocwty '
of America, Inc., PO Box 40534, Redford MI 48240.- The organiza-
tion. sponsors a ‘national unicycle mect held annuahy in different
sections of the United States,” vmth LOI’HDGUUOHS n raung, palade ‘
and artlstlc riding. ‘ ' ? :
Today there are dozens of Iarge umcychng clubs and gloups
including the Pantiac Unic yelists in Pontaic, Michigan; the Redfo;d
Tozmsth Umcyc/e Club in Redford, M1ch1gan the San Diego. Un-
zcycle Club in San Dlego California; he C OIZC()}’d Umcyclvsts n.
Concord, California;. the Paul Fox Umcy‘irle Club. in Marion, Ohio;’
the- CHEER]OS in Longview, Washington; the Umve;sn‘y of
' Pzz‘tsbu;gh Unzcycle Club and the M.I.T. w;zzcvcle Club Many '
amateur circuses across the county mclude umcychng acts.

Unlike typlcal fads peoplé who take up unicycling often stay
- with thé activity for a penod of years and somettmes 1t, becomes a
hfetlme endeavor. / &

INTRODUCTION T0 UNICYCLES L e
&
For our purnoses I will define a one- wheelfd pedat Lycle w1th«
h

- therider’s center of grav1ty above the center of the wheel as beihga. -
unicycle. However, another type of one- wheel cycle with the nider -
.inside the wheel and thé center of graV1ty below the center of the. - '
wheel is sometimes also referred to as aumcycle The trend in"
- terminology, which [ will follow here, is-to call the cycles iwith- the it
ridet’s center of gravity. above the wheel uniéycles -and those Wlth
: the rider’s center of graV}ty below the center off»the wheel monocy- -

£
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clps In older writings and tlant)ated matenalb these chstmctlons ‘
often do not apply. ‘ :
- Most unicycles are of ou/ of two basu typ‘es Some have axle
and crank arms LOI‘intLted d(reetly to the hub. These ar ereferredto
—as stwidm‘tﬁtﬁwye&es O aregiraffe-unieyc les,~which follow the-
‘same basic principle as the standard unicycles, except that thereis a
Lham drive or other {ype drive between the hub and the cranks.
Artistic bICYC es, deScribed 1 mn chapter 14, can be ridden on one
- wheel like a giraff urueyde h : : .
‘Within the two basm types of umeycles hundreds of varlatlons
have been buily'and others are still being invented. At the present -
time, the on}¢ manufactured models readily- available are a fairly
*large selec jon of standard umcycles and one 51x foot hlgh glraffe

_ bu1ld1n ' your se]f or havmg 1t done for you ' -

The ones available fange all the "'é"ﬁv tricycle-type con-

truction to the- ‘high quality bicycle- type construction of pr ofes-
/Zmnal models. At first thought it might seem that the tricycle- type

unicycles would be the best buy for children and the profess1onal
models for adults But in pract1ce this: loglc seldom works out. In’

. Fig. 15-’1‘_‘.kJohn Held riding astandard unicycle. -

h*

304 . IR




‘FI'g.‘ 15__—2. S__ch’w!nn 24-inch and 20-inch whe’ei ’u-nicycles. :

o R T e
’fak:'a,miéavery case the professmna] models prove to be the best buv
for allages.-Provided, of course, ‘the umcycle can be adjusted to fit’
,the nder ‘This might be the case for the trlcycle type They could be
used by young children who can not fit a professmnal model unicycle . -

~at the lowest saddle adJustments But the ‘manufactured ones, at

‘ east the ones I'm familiar with, seldom ad]d'st any smaller.

Two common fal}ures make the tncycle -type unicycle gener—'
ally madequate They lack prec151on making thern dlfﬁCUlt to rlde
and they are subject to. frequent br akdowns .

At one time, these unicycles-could be 1dent1ﬁed by thelr sohd or
serm -pneumatic tricycle- type tires. However some of thesezcycles

- now have inflated bicycle-ty ype tires so thisds né longér a good guide-
for identifying- them. Tncycle type beanngs are perhaps a better"'
identification. I T . L '

To add to the confusmn tuere aré a number of umcycles n

“between the tncycle and professwnal models. Some have a mixture

of good and poor features Check eSpec1ally the hub aI}d bearmg




e : /

‘About the only good point I can think ofm favor of the tricycle/

ype unicycles 1s the price. Some sell for about $20.
The professional model unicycles pr esently retail for about 455

to $75. There are both domestic and imported models f 40D

_quality. Properly cared for, theseunicycles-can last for many'years. -

The tricycle type often break down almost immediately;

Three top quality unicycles manufactured in the United States
and.available with h{‘\ﬂn 20-inch and 24 lnr‘h wheel 4i;

Schwinn (Fig. 15- 2), Matthews (Flg 15-3) and Colyimbia brands Of
‘the imported unicycles that I'm familiar with, reeommend the
" Oxford, American Eagle and Stirdee brands
The saddle should be the curved unicyele type. Most aH urucy-
‘ les now. come these, but they vary c¢nsiderably in ‘quality and
“comfort. Make certain that the saddle ¢ n be adjusted so that legs
Cowill be nearly extended at the Tow T pom s of the pedal cycles. If the
%—%addle il not go high enough, sometimes the situation can_be--
- remeched by purchasmg a longer seat post.. Make sure it ﬁts the
umcycl e '\\ I B R
All of the top quahty umcycles that I'm famlhar with have ,
. three- -piéce cotter ed crank assemblies. The only one- pleee cranks
that I've ;seen used on unicycles have been tricyclestype- umts
h The three- p1€C€ Crfanks come - W1th Crank arnis in varlous

types of ndtng bat everyone seems to have h1s or her own oprmon.:
here. : : :
‘For learning and stunt rldmg, I recommend the 20 inch Wheel

for both children and adults. Larger wheel sizes are an advantage for
‘riding long distances and on’rough-surfaces;- i =

Several companies now offer giraffe umcycles Included are
' the Oxford P21 Hi Boy-(Fig. 15- 4) by Oxford International, the
Schuwhinn U-72 bv ochwmn and the Penquin by the Penquin Cycle
Co.

[ suggest that you try local brcycle shops ﬁrst If they don’t
~ have what you want in stock, you might be able to get them to order
- for you. ¥ you can’t get what you want this way, you can mail order

- from ]enack Cycles 67 Lion Lane, Westbury, NY 11590.

LA

u,,.;‘::BUILDING UNICYCLES ‘.; g

. Building unicy clesisa fascmatmg hobby. It's generally p0551b1e t
~ tosave money by building rather than buying, although this depends
~on how i inexpensively you ¢can get the required parts and material

and if you have the neceqsarv ShlﬂS tool% and equ1p1nent Perhaps

366 ,




Fig. 15-3. Matthews unicycle.
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Fig, 15-4. Oxford P21 Hi-Boy Unicycle.




: Basrc parts for the frame and hub of'a srandard unlcycle

r

st 1mporta}lt advantage uf bu1ld1ng is that® you can make types
t of unicycles that are not manufactured including original’ des1gns

“The basrc sourbe of. materials is old bicycles: and b1c3 cle parts
with perhaps a few ltems being purchased new. '

S‘TANDAR{J UNICYCL . , I L
Flgure l5 5 shows the basm parts f01 umcycle that 1 made

-

The ﬁve‘* elghths 1nch axle stock i is cen tered with shims or washers =

‘in a rear hub that is Symmetrlcal on both ends. The axle shottid be” -

long enough for spacers, bearings and crank arms. The spacers are
~used on both sides of each bearmg to give clearance for, the bearmg-

holders Braze the axle to- the hub when you have 1t center&

exactl} LT

- The bearings should fit snuggly over the axle and be approx1-
matelV three-quarter§ of an inch wide or a little less. Figure 15-6

showsa hearmg positioned over one end of an axle brazed toa hub.

Flatten areas ‘placed diametrically opposrte each other are fled
.Anear the ‘ends of the axle for crank cotters, I suggest that youuse a -

“cottered axle from a bicycle as a model. TFhis job must be done

‘ carefully as otherwise the cranks mlght not be held fir mly or be _

~exactly opposite each other:
Make a trial assembly of spacers bearmgs and cranks or?‘ the
axle,- then d1sassemble and lace the hub to a 1im as defailed in
chapter five,. Trumg can be- done after fork assembly 18 completed

=
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Flg 15:6. ‘Bearings should fit snuggly over the axle

by. mountmg the wheel n plage and usigg the umcycle frame as sa
trumg stand Clamp it upS1de down between blocks of wood in a
vise. V ‘ ) ‘
. Fcn beanng hOldBI‘b on the umcydc shown in Flg 15-6, Fig.
15-7 and Fig. 15-8, Iused arge seatpost clamps that, when opened-
slightly, \Vould just fit over the bearings. A bent boltis ‘used through
'the two holes to form a ring around the bearmg With the bolt
tlghLened the bearing is held firmly in place. Two holders are
reqmred for ‘the unicycle. I mounted them in place over a piece of
plpe the same diameter -as the bearings I used to position the
~ holders f01 brazmg to the fork. This is shown in Fig.. 15- 8

Fig. 15-7. Seat post clamps are used for bearing hplders.

A\ H .
\ ,




AF‘ig. 15-8. Bent bolts are Gsed to hold bearings‘ in place.

straighten a fork. Bearmg holders are then brazed to fork ends.
 Anotchis made in the head end of the fork for a seat post clamp -

(Flg 15-9). Before making the notch, I cut’ the threaded portion off -

of"the fork. A standard seat post was. used. Yo

For a'saddle, 1 added padding to a standard metal base saddLe

and taped the paddlng in place as shown i Fig. 15- 10. A sewn cover

was installed over this as shown in Fig. 15-11. ‘Another p0551b1ht3 18"

to purchase a unicycle saddle at a blcvcle %hop

A straight fork is required. See-chapter six for how to ' \
1
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VFIg 15 9. Make a notch in the fork'for the seat postc'lamp

Fd < -

I had: the umc§y cle frame chrome plated but if you prefer pamt‘ |

- will also serve.

- An alternate method of constructmg béarirg holders 1s to make
up spht blocks, but this 13 much more difficult than the. method ,




. shown. Spht bl\mk hoLders are shywn in Flg 15-12. Still another
method is to. purEQase beéarings mth. _QIders that bolt to flat plates.

" These are brazed o the fork as shown in Fig. 15-13.  ~ ~
The remainder‘of the aSSembly should be stralght forwar d and

fnot present any speC\al problems _F1g 5-14 shows the completed

\

Fig. 15-12. Split-block bearing holders:




Fig. 15-14. A com
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"Flg.15-15.Fra_mes-made-from‘one-—mch square'tubmg. o ~ T

¢

'umcycle that’ l Lonstructed accmdmg to the method descnbed :

above.

The gir affe um(:}, cle wheel has fixed sprod\et ThlS has been
descnbed previously.® The . frame consists of a stralght fork, a
section of tubmg bet}ween the fark and the Lranl\ hanger Wthh can
be cut from an old bjaycle frame, and the seat post tube.

A chainwheel i generallv replaced with a spracket to match
L the one on the wheel for a one-to-one gear ratlo but othel sizes will -

also work Methods. for mstalhng sprockets are given in Lhapter
five:

v

While most unicycles ére cohstructed of round tubin'g, Bernard

- Crandall, Director qf the Pontzac Unicyclist, use$ ong-inch square
tubing. Two sections from the Lrank Holder down to fork spread out
and one piece 20 inchgs longis above the'crank holder for seat tube.
_ Figure 15-15 shows a number of frames of varying sizes con-
“structed in this rhanner. Figure 15-16 shows: Lompletec unicycles,
starting w1th an 18-inch standard unicycle and ‘going up to a 12—

footer All exaept the smallest are glraffe umcycles

-

. ] - ¥
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| CARE MAINTENANCE AND REPAIR OF UNICYCLES

How vou ride a UIHLYLIG is 1mportant The biggest smge fElLtOI'
in umeyehnq damage; "1 believe, ‘is- dloppmg them. .Liéarn theq
technique for catching a unicycle by’ Lhe saddle when chsmount‘fng.,\
Méthods for. domg this: are given later in this Lhaptel /" o '

Curb jumping and other smulal ‘stunts will 0bv1ous}3 be very
hard on unicycles, espeualh on spokes, pedals, Cranl{ arms and

~axles. I'm not. suggestmg that you neeeebanl}, not do thése“stunts

-only that you realize that they can be hard" on the umey,de

Another important type of umcycle care is when you are not
r1dmg Always dry the unicycle off if it gets damp or wet. Keep the

- unicycle Ou\t\Of the weather as much as’ p0851b1e Keep the umcycle
clean and wax o

-

| For maximum tire hfe ‘keeép the&tlre mﬂated to recommended
- pressure. For :,tunt riders who tend to do most of their spins.with
the pedals in = set posmon the tire life can be increased by lettmg
the air out of the tire, rotatmg 1t to anew p051tlon and then mﬂa%
it. : -
| Whed care espec1allx wheel a 1gnment and keepmg the SpOI\ES :
tight, is similar to that of a bicycle. Standard unicycles generally
“have sealed beanngs that do not 1equ11e any addittonal lubncahon
On giraffe unicycles, pedals, whee hubs, crank sets and chains are
. ,‘mamtamed n the same way as similar umts on blwdes
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Fig. 15-17. Riding an Oxford -
P21 Hi-Boy Unicycle: i
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Giraffe. unicycles that use fixed-track Hubs sometimes have a
tendenty’ to slip. One selution is to ride with the sprocket on the left
side. This is opposite to that normally used on bicycles. This will

cause the greatest prssure, that of mounting, to back thread the
sprocket into a tighterthold. Forward riding usually laces less
- tension dn the Spl()d\el and the sprocket generally will 116t slip.

Unicycles are especially vulnerable to theft. Be careful where
vou leave them and try to store thun nside your house or qeu age

< - whenever poe&ble '

LEARNING TO RIBE A UNICYCLE

1 suggést at you learn on a standard unicycle with a 20-inch
‘wheel. Adjust{the saddle height so that your legs will Pe ne"trl\
~extended at the low pdints of the pedal cycles. A common mistake is
’ to have the saddle Loq ow. This makes gding much more difficult.

- The main skill you will need to learn is forward/backward
balance. Onceryou have mastered this, you will probably automati-

cally be able to keep side-to-side balanee and make turns.
: The basic idea 1s to keep the wheel hub under your center of
gravity. With good riding posture, this will he ﬂpprommalel}, above
~ the center of the saddle. When riding for wald both the hub and
saddle should move forward. at the same speed. If the saddle gets
too far forward, adjustment is made by speeding the pedal action, If
the saddle falls behmd the correction is to slow or stop the pedal
action so the saddle can catch up. Essentially you move the hub by
‘pedaling in the direction the Saddle and}our center of gravity are
- fal hng
‘Good posture, with the body held’ upright and the head and
2 bhOU.ldEl sin line with the unicycle frame, makes nchng much easier.
Practice this right from the start. Malptam balance by pedal control -
' 4rather than by moving your upper body or swinging your arms.
‘ To help you learn, [ suggest using two helpers. They do not
neuessanl\ need to know how to ride. Learn on a harcl smooth
surface such as concrete, asphalt or wooden floor. On ﬁlSt aLtempts o
©at mounting, the wheel can be backed against a curb or block of
- wood. Position the pedals so that stepping 6n one of them will force
the wheel to roll into the curb or block. Stand on the curb or behind
the block. Tilt the unic¥cle back toward you, straddle the saddle and
place one foot on the.p&dal that'is back. With your two helpers
Stalidilngfat vour sides, hold hands with them and mount the unicycle
- ! by stepping the foot from the ground to the free pedal-and bringing
~ the saddle up over the whebl. - ‘ b

[
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-pedal to the ground. Catching the-unicycle is ext1 emely 1mportant 1f

Fig. 15-18 A pony saddle unlcycleﬂ

After mountmg, practlceuldmg for ward w&&e two helpels

! who should remain directly to"your sides. Tﬁey should provide

‘side-to-side stipport and keep you from twisting, anq turning so that
you can concentrate on the forwa%d/backward balame

To hastén lear ning, take & half-pedal 1e!mlunon at a time and
strive to avoid letting the saddle lag behing. \At flrst at usualh worl\s
best to freeze the pedals in the horizontal posmon ‘when you think-

“you have lost balance. If you try to regain your balance bv rod\mg

the ‘pedals back and forth it might tend to-confuse the helpers. «
For chsmoummg, come to a complete stop Wlth one pedalin the

“down position. Release one hand from a helper and firmly grasp the

saddlein front if you want to come off behind the unicycle and in back
if you want to come off forward. Step from the upper- positioned‘

[

ARy
=

you are to avoid damagmg it.

Continue practicing ‘with the two helpers until the for-
ward/backward balance becomes automatic and only hght hand
holding with helpers. is requ1red Try to always maintain good
posture and use the pedal action for balance correction.

The next step is to ride wuh only one helper. Gradually use
less and less hand pressure until yvou can solo. How long this wil]
take varies greatly. Some people learn in less than an‘hour, others
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- take a week or more of one’ hom dallv p1aet1ce sessions. The most
1mp01tant thing 1s that you lea1n not how many hours it takes.
“ After learning basu I‘ldlllg, most people want to go onand learn
tmks such ds making turns, and figure patterns, mounting in the.
Open "without help, lofkmg the tnicycle bad\ and forth in-one spot,

- and backwards riding. Y6u might also want to learn to ride giraffe

F;"f"'umcycles (Fig. 15-17). For this1 SUggGS[ that you wait until falhng or
accidentdl dismounting no longer happens on a standald unicycle
' and that you start with a g1raffe umdycle that 1S under SIX feet tall.

Fig. 15-19. This kangdroo unicycle has adjacent crank arms. -
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Fig. 15-20”. Riding the ka’ngarofo unicycle.

' IDEAS.FOR UNICYCLES AND UNLCYCLING ' R

- In thls section,a serles of Ideas for umcycles and umcy clmg are
- presented. These, of course, are only a few of many possibilities
and “you will _probably think of others. The pumose here .is to

o stlmulate your thinking. « .

- .. -Pony-Saddle Unicycle. “The pony -saddle umcycle shown 1n,

‘ F1g 15-18 is paft of Witliam M. Jendck's extensive collectlon of = .
novelty and specialty cycles. Constructlon is basically the replace—
ment of the saddle on a standard unicycle with a pony, such as the ' :

ftype used on- amusement park rides. These can sometlmes be = - A
e purchased at flea markets and junk yards. . '
. Kangaroo Umcycle The ctank arms are set adjacent to eaeh

other as shown in Fi ig. 15-19. A standard unicycle can be converted

- by, removing one crank arm, ﬁhng a cotterpin notch OppOSIte the
‘original one on the axle and then reinstalling the crank’arm in the. -
new position. John Jendck is shown ridingakangaxoo"unicyclein Fig. ™
15-20and Fig: 15-21. The difficult part’is getting the pedals over the

" top part or hump of the pedal cycles.




. 43-inch wheel around the world.

~ /

Big 'Wheei Unicycles. The'big-wheel unicycle shownin Fig. -

15- 2? was™ constructed by -Bernard Lrandel It has a 44-inch,
" 464nch with rubber tire, wooden, buggy wheel. The wheel was = .«
made of oak by the Schrock Buc,gy Works in Millersburg, Ohio. = s
~ Figure 15-23 shows 14-year-old Liz Axenroth rldmgaumcycl NS P
with a 42-inch wheel /This is the unicycle that Wally Watts rode " -+
" across Canada in 19//\{ Wally recently rode a snmlar anicycle with a s

- Riding WitH Feet On Wheel. John He d adds anew dimen-
51011 to umgychn by ndmg Wlth his feet workmg agamst the wheel

.




Fig. 15- 22 A blg -wheel unlcycle constructed from a buggy wheel

. without the’ use of the peddls as. shown in Fig. "15-24:3 ,_He [
B dlstances hoth forward and backward in this manner. - I
,. Ultlmate Wheels. A very difficult feat:{s.to 1
“froma standard unicycle with crank arms and pedals, hut
saddle. Somewhat easier is this double Wheel moder -
bullt by Wllham M Jenack. F1gure 15 26 shgwsithe cyd
tion. ¥ g ‘
Tandem Umcycle F}ns tandem urncycle (E1g 15’ 7) 18 used

umcycle1s fu\and Cha«llengmg Flgure 15- 28 shows
age.14, Jugghng th?e*b‘ swhi y

Kit Summels is shown. in W1g 15 30 ndmg a

' \;\;ﬂh a smaﬂ wheel” He co'nstrmtted 1heumcyde hxms lf He hasealsb




le by using feet Qh,the ‘whee'lw._‘

| .
. - | .
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Fig. 15-25. Doyble-wheel -

ultimate cycle.
oy

I
i
i




“shows Dale Damels of the Great Y Cmus ndmg a mini- wheeled
‘giraffe unicycle.

* S -y




Fig. 15-28.:Juggling three balls while riding a giraffe unicycie:




‘\ N
.
x
¢
2

with a S'mallb wheel.

i3






3

Fig. 15-32. A giraffe unicycle with an airp!ane“wheel.v ' .
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Fig. 15- 33 G|raffe unlcycles w1th more than one wheel that work by tire pres-
sure. The one on the Ieft has a reverse gear on top with the'cranks.
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Fig. 15736. Jim Dandy performing “The Maximum.”
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A glraffe w1th an alrplane tire is shown i Flo 15-32. Figure
15 33 and Fig.- 15 34 show glraffe umuydes mtlu more than one'
~ wheel.’ : L
“The Mlnr'ilum and “The Maxnnum"’ Jlm Dandy, a'

. professional performer is shown at age 70 pedormmg what hecalls

‘ The- M«zmmum (Fig.-15-35) and The Mawmtm (Fig. 15-36). No '

gimmicks ar ,ev.,used in erforming these unbelievable feats.
. : ~Z
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smnlal cy LIES and even to. go on to orlgmal.

a

: MINIATU RE BICYCLES

fsme

There are two basic ty pes of miniature bikes. The smalbes
rldden standmg (in a squat position) on the pedals without the 4
“apaddle. There are somewhat 1arge1 models. where,the 11de1 usssa-
sadde such as the one shown i in Fig. 16-1. ,
." Building these tiny bicycles requires a thor ough l\nowledge 0

metals and machining techniques.. These bicycles must not only be «\

v small but also sturdy. This is nidt an easy ¢ombination to achleve

l

WALKING MACHINES ~ e

- A number of ped “dnven walking | machmes hav,e been.de-
31gned and built. The i¢ea is that the rider pedals and the machine
walks Figure 16-2 is made by Chas: R. Siple, of a
pedal dnven walking machigg/constructed by Alvin Drysdale. The -
cy qle is now on display in the private ¢yc le museum of Dave Metzin
Freehold New jerse} . RN ® e

J

oy
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- posmon

“than 'sittin_g

-Recumbent

F;g 16-1. Jorn Jenack ndmg mmlature‘r ycl A 5

RECUMBEN'Ij OYOLES. L e

Bicycleg

o

s forr ech;ed slttmg are SLﬂ)WJl il Flg 16 3 through Fig: .

16-5. Figurd 16-6 shows a tricycle machme w1th a front wheel drive.

bikes haye several. advantages pver ‘standard bicyeles:

o —Bleathmg is easmr smce thé rider is not m a c1ouchedt.,

— Sittis

v
1g on a 1euumbent bike 1s easier and more comfortable '
on a standard b1c3 cle -

,338




— - k »
r Y
@ ’ o c
- 0 ; Z e -
= _ : Eram 7 =
. e -
n .-
- — l!‘q.ﬂ\] \\\\\\\\\\\\\
.
. k | |
| .
| \
1 - | /,
)‘ | :
. o
B A
- ©
‘ £
=
O «
(4]
i m kA
o))
£ ,
x
| ]
2.
4]
. °
| o <
P i g
- { v C
, : &
T | | u |K
Q o / . w S. )
V . w\ - n/_v—
¥ / - o -
- L , ,,; - b 2 - € il
< _ E “_
e : = ™)) :
[T
, . } . 5
N
. \
. B ./.
- ‘ < /,
. SM w /
/,




Fig. 16-3. Bicycle for reclined sitt_ing; T -

¥ 1

e ——Powenng @ recumbent bike comes frorn the rider’s ;?5
éd

The1 efore, the rider’s arm and back muscles can remain reld
- —Catching pedals on the ground or curb when the ry‘r@
ners is eliminated with a recumbent bfke B 1
—Braking is emoother and the rider will not be/au/mpec

the handlebars if a sudden stop is req 11ed / g

w

'PEDALCARS“‘

enclosed shells

WAJER PEDAL CYCLES ‘

Vanous types of Boats/ egpemallx small pontoon models!
been pedal powered uéuallv by means of paddle wheel

(!

- cor-

over

that
have

have

./ s P i . ‘ |
. . N

‘\

‘fé4b"




Fi_g.‘16f Rldlr\g a blke m the reclmed smmg posmon o

FLYING

one-half 1
sustained

EDAL CYCLES ' S

orsepowen maxnnum for bnefpellods of lee much less
Yver a longer period of time—it is a real challeugg to try to
R A L ‘ M :
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design and'bdild a pedal, power flying maChine.;thatti;s' llea'Vi'e1€~~thail _
air. e | - B ' e
- Anumber of pechl p()\vuec craft have gotten off the 01 ()und
sThe Gossamer C ondor completed a flight ar ound a. Speual course to
- win the Kremer Prize of 50,000 pounds stelhng for its d<351gner
The Gossamer Albatross, made by the same de51gner has already.
completed a flight of 14 miles and also completed a flight across'the
Enghsl Channel to win an even larger prize. v ‘

RAlLRBAD QlCYCLES . - ‘ ‘ ‘ 0
«  One way\tewmake use of, the thousands of miles of unused
Jsallroad tracksdn the UmtedStates is to adapt a standard bicycle so «
that 1t”can be run on 1allloacf traeks@Flgure 16-7 and FEg 16 g .
ﬂlustrate two Such de51gns A . e
+" “This device should never be used on 1a11road tlaeke where ’

T safet‘v or legal pmblems could occur.

¥

. Fig» 16-5. Bicycle for reclineo’.sittipd with & small front wheel. = *

i
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Fiig. 16-8. Attaching lawn

mower wheels is one way to adaq‘t abicycle foruse on
railroad tracks. - PR oo r

A ;



~ InFig. 16-8, four-inch lawn mover wheels are shown set at 45_ ‘

degree angles Attach the wheels to seven- eighth inch squale .
. tubing which telescopes into one-inch tubing S0 that you can raise or e

lower the wheels. The wheels are held in p\osmon ‘with 10(:1\ nuts.

The square tubing is Lonnected with a voke| and held in place with
two-inch C‘lannel 1ron. ' :



The bicycle is one of the fnost'enefgy efﬁcient machines ever ©

invented. Pedal generated power has mﬂuenced o, transporta-

S tlon and recreadon Pumps, saws, wmcues lathes, pedalpowercd
mples of how the standard :

racmg boats and even alrplanes ay
blcvcle driven. mechanism can bélappliéd to. generate energy. -

chain device. ‘ >

. during each step. Gatherall the parts you will need before you begin

Notlong atter the blcycle first became popular, a great quar uLy

 of pedal and treadle machinés were invented. The invention and

mass production of the internal combust1on engine did slow the pace
*of bicycle designand-the mdespreau application of pEddl DOWET.
However, the high costs of energy and the 1nefﬁc1ency of our

transportation systems point out the advantages of bicycle technol— .

ogy that is structurally and mechanically efficient. o

. The primary reason a bicycle works so well is that it uses the ’
bady’'s strongest muscles at 60 to 80 revolutions per minute and |
transfers that euer\gy very effCCtLVCly by utlhzmg a sp1 ocket and
1

Figure 17-1is a design for a unit built from a standard blcycle
frame. It can be used to power a grinder, polisher, pump, potter’s
wheel battery charger—or even a television. Itis possible to attach
the unit to an automobile generator, 12-volt battery and an mverte\r

. in order to generate elcctrlcuy An inverter can be used to LOHVCJ;

the power storéd in the ‘car battery into standard 110 volt,
appliances or you can attach portable apphances to the battery SO\

thaﬁ they can be run on direct current. You can then ICLhafgC the ! _
|

- battery as needed:
Study the illustrations in Flg 17-1 through Fig. {76 befere’and

[

&
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j . -

B assembling this unit. The tools y‘[ou will need are easily available
They include wrenches, Allen wrenehes clamps, files, pliers, a drill

and.a hacksaw You-will also need weldmg equipment to assemble"

the frame of the unit. | ,
MATERIALS " r S D S

I
Flvesetuwof one-inch angle 1ron—each two feet in length.
A standard bicycle frame 11;1cludmg rear and fromt forks.
Two sections of one-inch angle iron—each 10inches in length.
Two sections of one-inch angle iron—each 12 inches inlength.
Two sections of one- 1nch angle iron—each six inches inlength,
‘A standard bicycle chain. -

O

Twostandard bicycle pettai's - =T
A standard bicycle pedal ({:!rank 7
‘The Drive Mechanism }‘ |
_ Four self- centering pﬂlow, blocks with one- half mCh bore.

A one-foot section of steel block that'is one-half inch in dia-
meter with a one- -half inch, 20 thread right- hand thread

Four bushings with one- half inch bore.

~Arone-half inch; 20 threa‘d right-hand threaded nut.

A 20-thread one-half mch Jacob’s chuck. " - b

‘Two step sheaves wrth e1ther three or four steps wrth one-half
inch bore. - : [

A 14-inch section of steel stock that is one-half mch in dlameter

 with  one-half ifch, 20 thread left-hand thread,

A ten-to li t oth blcycle sprocket w1th a one-half inch bore.

A V- belt. © - |

A one-half 1nch 20 thread left- hand threaded nut.-

Eight one- quarter mch 'bolts washer and nuts for the prllow
blocks.. . ’ /I :
The Idle Mechanism |
A gate hinge. ;
An eight- inch section of eel stock W1th the same dlameter as
‘the bushmgs RO
A grinder shaft mechamsm mth bushmgs

A pully that i s two inches in dlameter‘and ﬁts the shaft
A sprmg—512e No 62 '

' The Table '* I S

i Athree-foot seqtton of Steel stock that is three- quarters of an
inch thick. e :

= One séction of three quarter mLh ID steel tubing - six mches
in length = , - »

350 | A
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Three three-eighths inch nuts., . DR /. >

‘Three three-eighths inch bolts, - e
Three sections of one-quarter: 1nch steel stock— each twoxand

‘one-half inches in length. . Vi
Two'sections of three quarter inch ID ‘steel tubingé—each .

three inches in length.
A hardwood board that is 16 x'11 x % of an m h .-
A section of three-quarter inch steel

Two three-quarter inch nuts. o
Two three-quarter inch washers.

- The Seat

Two sectlons of one and‘one QUarter 1nch square metal
tublng each is one foot in length. |
' ‘Two pieces ,of plywood that are 12 x 15 x Y inch.,
" Two pieces;of foam rubber that are 12 x 15 X % inch.
Two pieces of vmyl cloth that are 15 x 18 inches.

An eight inch section of sgteel shaft that is seven- elghths of an
“inchein dlarneter

CONSTRUCTION STEPS . oy

&

ock threaded one a“1d
- " one-half inch at one end—six 1nches mn len th

v

13
%

Turn the frame of a standard blcyc sothat Lhe back of the :

Cut a two-foot sect1on of angle iron and tack weld it across’ the
bottorn of the front fo’rk_: of the bicycle (Fig. 17-1 A and Z).
Construct a T-frame ‘brace for the front support from a two-

foot sectlon of angle iron and two vertical sections (Fig. 17-1 B and

When the vertical pieces are welded onto the horlzontal brace |

‘Weld a plec f angle iron between the front horizontal brace
and the frame’s crank section (Fig. 17-1 E and ).

-

To build a power support, cut four sections of angle iron that

| will reach 38 inches from the floor to the front fork (Fig. 17-1 G1 and

G2).
Place a support onboth sides of the frOnt fork near where the

‘bicycles seat connection had been (Fig. 17-1 H).

‘Position a platform on top of the four columns toshold the two
leOW blocks (Fig. 17-2°I). The placement of the second.set of -

’ supports is determined by the w1dth of the. leOW blocks They will -

1ogs2 T -

-

~ and back fork (Flg 17-1 D) they sholild be positioned so that they
. are a little more than four inches above the floor.

»



Fig. 17-4. The unitis designed so that slack is removed from the (Z)'V-belt. A (a)
_gate hinge, (e) pulley and (f) spring are part of the design.. - o
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,be three or four mches fOLW&Id Ma se Lelftaln that the fOLlI supp(nt% B
B .aale level. Clamp' them in place and then weld. - T ’
- Cut two six-inch sections of angle iron and weld Lhem across ~
. the top of eaLh set of braces to form a platf01m o o
v Drill hoIes and then bolt two one-half inch self—eentenng plllow B
~blocks (Flg 17-3Jand K). Insert the thr eaded portion of a one-half
- inch by one-foot steel'shaft in the right plllowblock Put two one- half
inch bushings on the shaft and insert the shaft in the Uthel pllluw -
block. Thread one-half inch nut about three- quarters-in-and-then.,
‘\ thr ead the Jacob’s chuck onto the shaft agamsl the nut(Flg 17-3 O) > <f
N Posmon the shaft so that the chuck's as \,] )se as p SSlble b
‘not tguchlng, the left pillow block. ‘
" Position a step-sheave on the right cdge of the shaft (Flg 17 3
P). o
. Drill holes at the top of the T- frame brace fof the bolt and two
- pillow blocks and insert the threaded edge of ;he 14- mc,h shaft into .
- the right pillow block. . . o
. Inthe following sequence, position a bushlng, sprocket Lhaln ’
afid a second bushing on the shaft and put the shaft into the othér

- _ pillow block (Flg 17-15, T,U,Vand W). A flywheel can be. attaehed

to the threaded edge. The right edge is for the other step sheave 1f

vou mount the top sheave with the pulley on the inside, ITIHI\C

certain the large sheave 1s on the inside of the lower shaft o .
I the chain does not fit the sprocket-after you have 1nbtalled it, LT

remove the master 1nJ\ and add or delete links to mal\e the Chaln fit. e

properly. ; : e : S

.. -When you have the chain in posmon move the pedals for wald R

- to align the front sprocket. Next, align the bushlngb and sheavesand

~_file flat areas on the shaft where the allen scr ews a1e posmoned Be

sure to oil the pillow blocks. o : S S s

.. Install a V-belt with enough slack so. tlat Lhangx,g]g geals 15 not« R

difficult (Fig. 17-4 7). : : ‘
Inerder toinstall an idle device that- Wlll remove slad\ nLOunt a

gate hlnge on a grinder shaft mechanlsm (Flg 17- lb and a) We d af‘:»

 edge should pomt toward the front end of the unlt and open 180 :
- degrees. Bolt one end of the unit to the flexible | portion of the hlnge -
and put an eight-inch shaft through the bushings (Fig. 17-1¢and d). -
" Place a two-inch pulléy at the right of the shaft and file the:‘
surface of the shaft on one side. Fasten pulley with an allen secrew: )
Position a No 62 spring between What@as the seat hole of the -
“bicycle to the gnn r shaft mechamsm

354 "




o ste,i

' =
e \_..

i ;

’stoc}\ The section should’have a right anﬁle that bends 14 mches
- Cutla six- -inch Sectlon of thrde- -quarter ifich steél tubing-to, brace the

StI‘Lgt (Flg 17 50). Weld a thyee- elghths 1n;:/h nut (Fig., 17-5i) toithe
sidg of the tube Drill an,d taplthreads in the tubing in. order to attach :

a bolt (F1g 17-5j) that will Rold the table suppgrt brace _
Form a T-bolt by. welding a two and one han inch section of
| stock acress the Polt’s head; L

‘The next step is to_ Weld tubmg t6 "the frame’ POblthﬂ the

~tub ng- forward swhere-it wﬂlwnot 1nt:erfere W1th the. pedaler s mo- /

ti'01 M"tl\e bure the tubmg is s(uare and ahgned ploperly File

4 = L
h
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,9 Y :
~, smooth the inside of the tubing to give the table brace the greatest
possible mobility. |
~ Make two addltlonali braces from three-inch sections of steel
tubmg (Fig. 17-61). Weld them at a 90- degree angle dnd place one
- onto the table brace. Use the other one to brace the table.
“'S"';'l\dzgl{a7 T-bolts for the bar braces, (Fig. 17-6m).
Useal6 x1 1-inch cut of Lhree quarter inch hardwood for the
table top (Flg% 17-6n). v ' . v
’/ ~ Thread one and one-half inches of a six- 1mh sectlon of a >
three- quarteI IIth Steﬂl r@d ‘

" =

S

- the shaft mto a dnlied hole m the table Posmon the st 1aft mnto the
* brace tubing.on the table supportg , -
. Construct a padded seat with two OHL foot sentlons of one, arfd
one- quarter inch square.metal tubing.” Cut two pieces, of one-
quarter inch plywood one foot long by 15 imches wide.. Pad the seat
with foam rubber and overlay it W1th vinyl fastened to plywood (Flg
17-1 t-v). - :
Weld an elghtjnch section of seven- elghth inch.steel shaft to
the tubing under the sedt and place it in the hole that was used td
support the handlebars of the bicycle (Fig. 17-1x). .
If the seat is too far from the pedals, cut the. shaft- Lo ﬁt
Construct and attach a safety guard to shield the pulley. A flywheel

will not be needed for all jobs. Bolt it in phLe as HGLEbeI\ (Fig.
17-1X and Y).

Fig. 17-7. A'gjeda!'driven winch |
designed to be operated by two |-
peop!e
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Fig. 17-8-A pedal-driven winch deé"‘?é’hed for use by one person..

CAPEDALDRIVEN WINCH - T

As a I;id@fdf’m‘l‘@&S@S or decreases speed on a hitvele, the
mininitm torque is altered. This variation will not effegt the opera-
> tion of a typical utility or touring bicycle. But if you want to'powera
~machine, such as a winch that is in a fixed position, the motiSn of the -
" mechanism becomes jerky.. This errdtic motion can be C()Li\ntered'
withethe iistallation of a flywheel ar an elliptical sprocket. An
elliptical sprocket will vary the gear ratio twice each time the-crank -
rotates: In order for the chain to take the pull, a fixed strut must be
+ installed between the Sproéket that drives the mechanism and the— - ,- - ——"-
sprocket that is driven by.the pedals. The mechanism must also ’
- have an adjustable chain. ' - ’ )
s, Do flywheels are used-to construct the pedal-driven wiach ...
- 1757 Th “marr device cafbe attached Lo a pump
g mechardsm, T e hanisiht o other similar dévice ™™
“On this unit, the starter gear ring meshes witha starter pinion /
on a shgft that 1s located above it. The bottom fly\'vlicel is driven by//
the starter gear ring which also moves the winch drum. The sha#t

L w_,_.,_ PR G0 R TR P . . ‘M_~-__h_,_./7 - rm__m_. V‘,M,__..,,.M__‘




so that two sets of cranl\'% dre at right angles. This will insure an
even pwdmlmn of power. The second flywheel is rotated with
enough speedto counter sudden fluctuations when youare winching
a load. The device can be placed on skids to mal\c 1L easier-to

"iho unit m Ilg 1/ 318 d(;s]gngd to be. ()pcmlcd by one pms()n

ARCHIMEDES §CREW

. \\hcxc a wqunqucm exISs tougﬁnmuq water froma river or
“stream in order to 1mgdle land, an efficient-pedal-driven irrigation
pwmp can be Lomtﬁrctec [deally,.this dewice should:

—Use low cost ’mm srials and wgul(n bicy cle parts.

N -«

meshanisn, -
—Be low cdst, sturdy dlld lL‘QUHL little maintenance.
,”—Be um\uuued SO th at i can bc ecmlv dismantled, llfmb-

. ported or stored. s : ,
- An-Ard nmedes screw ﬁtS’all of thEbL 1equ1rementb (Flg

imately 30 degrees, the. length should be 20 feet. This means there
will be a distance of abat 13 feetbet reen Lhe;hgft and the pedals.

‘1}”?

T ‘ SEAT BRACE

PEDAL SHAFT |

transport. This winch can he used for exaavations and to hift lodds o

—Use pc dal qenerdud power instead of -a hand Lrankmq'

17-9). Since the ma\lmum blope of an; Au’chlmedes SCrew s approx-

. RN,

- toa standard bicycle chainwheel and pedals. The tranks are placed




=

;360,, ....... S o

» wthe w0 hthel horggontal poles. The other cable end 1s attauhed to
the hwh |

Aﬂeuble steel Shaft swuld be mstalled that will transfer tor ue and -~ -
will be flexible engygh to adapt to the 30- deg1 ee variation/n slope+
from the pump to the pedal device. The dlameter ot the sha ft should .
be- appro\lmutel\ three-quarters of an inch. E

_ Adebtn‘eﬂtb to the lmqth of the peda Shdft can easily be made
if v ‘ou construct the unitewith a full-length ay hole to hald the ﬁ)d
~You should also make LOUthgS that will tightly clamp the rod w1th
two cycle-type cotter pins. To assembte the unit;

) N

—Insert the rod into the pump coupling.- S

—~Threagi${he pedal shaft ovel the higher portion of the rod @g
—Place the pedal shaft on 1t5 frameywork. . . T
——Clamp the rod at the h gher portion. [ .

<= The framework can 68511\ ‘be made from two sets of three
sturdy poles plus a'seat pole and a handlebar pole. Bind the sets of
“three poles to form mpods Be sure to overlap the shorter fegs of
the- tnpods to form a support for the shaft of the pedal device. A~
metal ring can be used to secure the beanng to the tnpod The N
beanng aiso holds the shaft of the peddl devue ' "

BOREHBLE PUMPS. . o = e
" A borehole pump can be used to draw’ watel drom. depths of 20 7.

to over 300 feet. Figure 17-10 is 4 dengn for a pump that uses»

‘pedal-generated power. A horizontal axlefits two sets of pedals that

~are placed at 45 degrees to insure smoth® pedaling. Bearings at

both ends are supported by poles that are crossed. The poles at

both ends cross the second ho,pzontal pole to make a seat for the -

pedalers. The pedalers can-hold onto a third and fourth honzontal

pole for support and balanu: _while they. pedalmm e e e
‘The main pedal shaft is. extended at both ends b\ a steel shaft |

that passeb through the bearmgs A regular bicycle left-hand crank

and pedal Is- placed at one end and a regular chainwheel and crank

with 12-inch diameter is placed at the other end. Connect the

left-hand pedal to a cable which 1s drawn over a bicycle wheel rnm

and used as a pulley. - '

The wheelis braced by a regular bicycle f1 ame suspendcd from -

,Qf the
. .

one wd dnves the ﬂ\ whee] 3T a hlgb‘er bpt‘x’f}

dnv - '

_.:»;dan}p_g;egﬂm rm or cable Ihe Lh Jhwheel at =

N g




. v - d
- P : e
N R

'syjdap WmpaLw 0} MOJ[BYS. WoJj _Bm\s_ SMEIp 18U} duind ajoyaloq € Joj ubisep v 01-21 B4

S " -378v1SNray Si NOISNIL NIVHO :

. | L PR —
—_— T T T T 1 T - A\ - A

. . . . /.'m-y\ P -

-]

J33HMATE V OL Q31H3ANGD

133HM 3T0AD18 Q3771 Fzmsmo/ .,

NOISN3L Z_<IQ OZ_I_.wDﬁD< HO4d immuw

[}

3ONVIVE Em:rZDOQ

T - 1 - . Y

nw/ . JONIH | -

 dvd1S H3HLVIT

¥ HLIM A311Ad

¥ OL 31H3ANOD
~133HM 310ADI8 Y

5 i . L ¥

361



THIS END SUPPOR]TS STARTER MOTO
F’|N|ON AND SF’R’OCKET

#

 AUTOMOBILE

FLYWHEEL
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FLYWHEEL
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s

THE CRANKPIN IS .
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THE FLYWHEEL
e

CONNECTING
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- W—*\\ T FOR CHAIN TENSIOI’G?"_’ A \
PUMP T

SWING
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\\: " ADJUSTINGBOLT
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- Fig. 17-11. A pedal-driven borehole pump_designed to draw water from depths of approximately 300 teet!. .
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,Mfrom the top poles 50 tldf\t he tunsmn n the LLQPH or belt can be

o
4

" adjllblLd L ‘
qume 17-111s a pedal d11ven umt designed fm one person to )
opérate. The chainwheel drives a bicycle wheel rim thatis filled I with™
cement between the hub andrim. A se(.ond chain transfers the drive
from the sprocket to a second chainwheel and pedals which ale
posulonu abt?)ve A cable is connected to the second chainwheel.- It
is used as a pul ey and attached by strut to the colymn bracing the
- flywheel andﬂthc second chainwheel. Tension in the first chain Lan
be resisted Lﬁ\ usmg the front fork of a’bicy cle. Place the tlneaded
pomon of t Lé fork through a hole in 5addle post. Usea thr eaded nut
~toradjust the tension of the. cHain. . R 1
-* For the second chdin, adjust the tcnsmn by using a screw wlmh
raises one end of the ho‘nzontal munbeL that h()lds the pedal shaft.
- The front end -of the: pula I shaft is hmgcd 10 a lower membm
pos,ltloned on top-of thefleft-handed brace.
- Figure 17- 121s anothel design for a borehole pump.. This pump
o can be used on deepu,f b(neholgs It 1s constructed utilizing an |
J«f"‘ LT . ADJUSTABLE CtjﬁaN
/ TENSION

IS

4 S ‘;‘.Jr"
REAR PORTION OF BICYCLE FHAME
‘SUPPORTED. BY HORIZONTAL POLES

P KO

»

PEDALS AHE SET AT 45
. DEGREE ANGLE TQ THE

OTHER SET

N
\ CYABLE IS ATTAGHED TO
THE PEDAL SHAFT . o

PUMP ATTACHMENT o S

=

| Fig. 17-12.-A borehole pump that is ﬂdeS?gr]ed to Be used by two people. |

0
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. \\ : - { —
. Fig. 17-13. A b|cycle dnven pump U |I|zmg a ball and chain wilh a tireless rear
‘wheel. o N

AN
\\
N

yoov

automobile ﬂ\ \\heol\l\bpmd\e (md chain dm ¢, and a chainw heel
dndpcdals S \.\ -
BUILDING A FLYWHEEL \, .
If a weighted ﬂywheel 1S quuued in the de&gn of a-dnit, you
- can bu11d a flywheel from a bicycle wheel and cement, 'Iie first step
s tofill the shaft hole of the bicycle \\<heel with a thoroughly greased
“broom handle’ oy uith %'mllar solid 15141(1 object that is the proper
chamuu of . tlw ﬁ; {ershaft. The brot\m handle must be vertical
" and tlUt when! “li &8 placed | in ‘the shaft hoiq -

Lower the bicycle nm mnto the exact Lmtm of a cylindrical
u)ntame1 that has been’ greased Pour in the\emtnt mix. Make
sure the cement is smo@th and evenly dlstnbuted Allow enough
time for the cement to/thoroughly harden befoxe yqu Ievae the

- flywheel erm the cor ainer. 5

'PEDAL-DRIVEN PUMPS ~ ~ N .-
- Figure 17413 and ‘Fig‘ "17-14 are examples of pedal‘ldrilven‘
pumps that use standard bicycle frames and mechanisny to ‘draw .
water _from-wells. These de&gns are-more- E‘ﬁlc@‘ntrxmd less ti
: somef‘or the werker than the s"tandard hand- -pump :vstem singe e -
LA - . \?‘\‘

Csea B 2
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“*Fig. W-16. This design makes use of pedal-power and & sCissors jack (o sphit
logs. '

strongest muscles of vour body can be put to work pumping the
gvater. . : o

~—
~

‘A PEDAL POWERED LOG SPLITTER

Logsplitters are commercially available that are designed to be
powered with a five-horsepower gasoline engine. It is possible {o
“convert such a unit and use pedal generated power to run the
hydraulic pump (Fig. 17-10). An alternate system (Fig. 17-16)
makes use of a standard scissors jack used to change automgbile
tires. A reduction jackshaft is attached'to this design with a bélt. A
tumbler shaft drives the jack. V
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- replacement 159
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‘problems 186 -
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crs 173
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Customizing, bicycles 17
Cycles, recumbent 338
Cycling gloves - 54
Cyglo-cross 238
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construction 289
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