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if you're an. expenenced rider, or if you've.just discovered the
benefits of bicycling and pedal power, this book will show you how to
get more en;oyment and practical use out of the sport. You'lllearn how
you can get more for the money you irvest, how 1o save money on
maintenance and repairs, and how to create your own unique binycle
or pedal-powered vehicle by modifying existing designs or starting
from scratch. No mattet-how imexperienced you may be with mechani-
cal things, this book will show you how to do as much as O W aRito-do
. including how to generate your own fzieuncny from a O:-' veited
 pedal-powered unitt - =
. This is far more than Just a fix-it book_ It wHI help you understand
_the features of available bikes so you can buy more intetligently: it
expfams how to care tor and protnct transport park, and use your
T:UIKB T ou’ll ledfﬂ nOwW DILYCIES WOfK and W['lal you needto KHOW ano
have, to maintain and repair them. in addition-to complete mainte-
> author tells how the critical mechanical parts
work, how to make adjustments -and how te gverhaul and.repuild -
them. He also covers récondifioning’ procedures fg; those 'who want to
salvage an oid ‘or }unked bicycle..

If you-want to create an unusuai machme or a copy of a.classic,
there are detailed tips on building or converting an existing bitycle into
~atander, a folding bike, a-pedal car, aduit and industrial trieycles,
high-rige b:cycle pivot bike, a porfable, periry farthing, double-
‘decker, bronco, miniature ‘bicycles, walking machines, recumbent
cycles, water pedal cycles, flying pedal cycles, of 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 disassembly) are fully iMustrated and

. exptained. Whether you're a newcomer to the warld of pedal power, a
serious enthusiast, a do-it- yourseifer a weekend mechanic or just
‘enjoy riding bicycles but not paying top dollar for repairs. thisz book

mshou'.d make a welcome addition to your library. :
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Introduction
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 is good evidence that Leonardo da Vinei (1452-
1519) or oné 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 vears 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 1s usually written as though the
development of the modern bicycle 1s the only concern. However,
there are many other important offshoots. Pedal power is used

loday In an array of cycles that include one, two, three and four
wheel devices. Popular uses inclade recreation (Fig. 1-1 and Fig.
1-2}, sport, hobby, fitness, transportation and artistic expression.

CAPSULE HISTORY

Inthe 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 the 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
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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.

I is sometimes said that during this stage of bicycle develop-

ment people thought maintaming balance required having both feet
in contact with the ground. But almost certainly it was known that
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balance could be kept while coasting?/downhill with the feet com-
pletely off the ground. Also, some early hobbvhorses had footrest
extensions on the front axle, apparvently for placing the feet after
speed had been gained by pushing against the ground.

In 1340, Kirkpatrick Macmillan, a Scottish blacksmith, co )
structed @ treadle-operated two-wheel device. It could be ridden
with the feet completely off the ground. He reportedly made a
d0-nule trip on the device in 1842,




-

-

A device vperated by pedals réfated in a circle was constructed
in the 1860°s by Ernest Michaux, a Frenchman. Pedal arms and
pedals were comtected to the front axle. The cvele had wooden
wheels of equal size, a heavy iron frame, and iron tires. These
cycles were appropriately called boneshakers.

About 1870, James Starley, an' Englishiman, constructed a
vanation of Michaux's desigh with alarger front wheel and a smalled
rear wheel. These cam@ (o be called the ordinary or penny farthing.

These cycles soon spread to the United States, Around 1876
the C’%ﬂm’ngham 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 gmsiderable 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. '

~In 1@851_,__;(_)119_ K. Starley, an Englishman, developed what came

o tobe calle&‘ﬁ'&?@% bicyele. It featured a chain driven rear wheel,.a

" dfamond 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 hagd, 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 farther 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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' omy real bicycles are lightweight racing and touring machmes and
that youaren't re;ﬂly living unless you 8evote at least 27 hours a day

to the care and,use 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, impossihle to label any single type as
being the standard or regular bicycle. ’
In addition, many novelty and Spemal cycles are manufactured.
They mtTude tandems, penny farthings; adult tricycles, portable
bscycle$ stationary exercise cycles, artistic bicycles, swing or pivot
bikes argg unicycles (Fig. 1-4). Many other types, such as tall or
—upsuzle down bikes, recumbent cycles and bronco bikes are not
being manufactured. However, they can be built ang used.

/ ‘maintenance schedule given for one bike amounts to a full-time job.
/ This might be fine for the few who are so dedlcated but the sxmple
fact is that the vast majority of pedal cycles in use today receive little
or no preventative marntenance 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
ownership. For example, while I believe that some maintenance js.,

practical to his or her intents and purposes. A person who occasion-

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

~kept in mind throughout this book.
. USES OF PEDAL CYGLES

Take a closer look at how pedal cycles are used The common
element seems$ 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 &ness activity. Since you provide the pedal power, it
cannot be otherwise. All pedal cycles have this in common. The
stationary €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 ride. Some of course more so than
others and people have their preferences in this regard.

14 . ¢

7 One popular book on bicycling devotes almost all of its contents
to precision, expensive 10-speeds. The minimum preventative:

beneficial even for the casual or utility cycle user, it should be

ally rides a bicycle around the block cannot be expected to follow the -

pedal cycle for most people it’s not the only one and th.lS fact will be -
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Fig 1-4. Kil 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 others. myself among them, who find the two things compatible.

chyclc:‘s. including tandems and sometimes adult tricycles, are
used for transportation and they are ecologically sound in compani-
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 cveles, usually bicveles, for tfa\-’eljng long distances and many
have used bicveles for taking vacations. A few have used the bicycle
for extended travels and adventures. Around the world trips—or at
least the land portion—have been made on penny farthings and
regular and tandem bicvcles. Wally 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
cotirse with a variety of jumps, turns and obstacles—is a popular
sport with children inl the United States. Racing on unicycles is also
pupular.

Varlous competitive games are played on bicyeles and unicy-
cles. Bievele polo is sometimes plaved in the United States and
brcyvele hall is popular in Europe.

15




There are also competitions i both artistic bievehng (Fig. 1-5)
and unicveling. These sports are growing rapidly in popularity,
Closelv related are demonstration teams and acts. Many tvpes of
cyveles have been used —both at the amateur and professional level,
Novelty and special cveles are poputar for nding i parades and
many clubs and groups have formed across the country,

CAUieast one antique cveles the penny fgrthimg. s making A
colteback ax a novelty evele. Perhaps it never completely disap-,
prareg .
[ feel the possibilities that pedal cycles offer for” building,
anventing and creaung are extremelyimportant, While specific
projects are detailed i this book, considerable effort is spent in
trying to get the readers to go on to enginals, as they are some-

tmes called. Inmany areas the amateur innovator stands httle |
chance. but not so in the pedal cyele field. You can really let your
imagnnaton go and have the possibibty of actually building and mryng
out vour ideas. This 1s something that would hkely be impu::éb
for. sav, the subject of space travel.

le

o s Cig AN Wy

Fag 1.5 ohr Jeparck demonstrates his skill on an artistic bicycle
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Fig. 1-6. A novelty bicycle. ’

The term building. as used in this book, mlght be
. misleading—or at least it should be qualified. First, the butlding 1s
when it 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 readily”available.items. .

Customizing and-modifving bicycles and building novelty or
special cvcles is fast becoming a popular obby and pasttime (Fig.
1-6), A number of kits areravailable for making certain H]OdlﬁL&thﬂb
to bicycles and converting hicycles to novelty.and specialty ¢y¢les.
In many cases, these provide t_h'e easiest means of going about the -
task. _ :

Slightly more diffiaiult, but still within the range of many hicycle
owners, are the construction of the various nqvelty' and specialty
cyvcles from bicycle components and other matenals without the use
of kits. The amount of skill required for these building projects -
vanes widelv. Many require only minimal mechanical skills. Thosé
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.
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How to Choose A Bicycle

Utility, touring and racing bicycles are u)vered in this Lhapter
Various novelty and specialty bicycles, such as sidewalk and hlgh-
nse bikes for voungsters, are covered in later chapters. However,
the information in this chapter will help vou form the basis for <
choosing and equipping all types of pedal cycleg.

THE BEST BIKE FOR YOU
The first problemis to find the right bicvcle for vour 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 vour intended use, as well as too kittle. For ordinary around-
gown riding, an expensive touring machine is probably more bicvcle
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 envlronnynt or theit.

The pertormance of a' bicycle is a qubmatmn of the rder and
the bike. Important factors on the bicycle itself are design, prea-
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 transferring 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 bicyele and capable of many diverse actions, such as walking,

s | | 19




quick release hub 13  brake lever

1 95 crank

2 rear brake t4  ballhead tuba 26 pedal

3 rearlork 15 froat brake 27 rear fork {bottom)

i Beat posl 16  froat lork . 29 chain

5 saddle 17 chrome fork tips 2¢  guide wheels of the rear changer
6 peat tube 18 quick release hub 30  rear changer (derallleur)

7 tap tube T 19 rim a1 rear sprockets (freewheel)
8 f{romt changer 20 froot hub 32 luge

8 stem 21  lork rake 33 gearchange levers
10  expanderbolt 22  down tube

11  haadlebars © 23 chain guard and chainwheela
12 headset 24  botiom bracket

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

runyung 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 a'-g.(;'lj;vel or of
limited grades, a bicvefe can transfer human power iﬁﬁuﬁfhto very
effective and efficient motion. Pedal power 1s, 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 senious compromises. The person who wishes
to take up bicvchng 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 bicveles in a general way, and then cover the
specifics of design and construction.

\
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Fig. 2-2. A middleweight
single- speed with coaster brake.




SINGLE-SPEED BIKES

Perhaps the most basic bicvele in widespread use today is the
single-speed. It has only one gear ratio and it 1s 4 fixed ratio. Gear
ratios will be explained later in this chapter. For now. it's only
umportant to get a general idea of the types of bicycles available. A
single-speed bicyvcle 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. Bicydle
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 and
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
low-priced bikes feature gearing svstems.

Single-speed bicycles generally have coaster brakes. Braking
is accomplished by means of back pedaling. This 1s an extremely
convendent arrangement that allows both pedaling and braking by
foot action. These bikes can usually be recogmzed by the absence of
hand opgrated 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 1s the fixed sprocket (non-
‘freewheeling) track racing cvcle 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. Freewheehng 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 cornplicated gear changing mechanisms and, on most models,
braking by simple back pedaling. The disadvantage is that all nding
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 15 needed (Fig. 2-4). There are
many 10-speed bicycles that, after the initial novelty of shifting the
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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 autbmatically
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 nding advantage 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 is adequate. ~
* While internal hub gears make riding le ghtly 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 stitable for those who do not want to, or cannot,
master the deralleur system.

~ Afewyears back, internal geared b}kes were represgntatwe 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 specifjc type of bicycle. As i1s 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 opgration. 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-s peed 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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and 15—are also uged, 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. '

Derailleur svstems are generally both more difficult to operale
and keepin adjustment thaninternal hub gears. However, derallieur
systems are often easier to repair than internal hub géars. Many of
the newer designs of derailleurs, even ones on inexpensive bikes,

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

of operation of hub gears. i

Asageneral rule, [ refommend the 10-speed for teenagersand
adults who are reas y fit and agile and who intend to ride fairly
long distances—especially on an unlevel terrain. S s

design, which is detailedjter in this chapter, approaches the ease

RIDING POSTURE

In selegting a bicycle, riding posture is an important considera-
tion. “Pure'x‘ﬁicycljsts are fond of pointing out that there’s only one
type of saddle (narrow) and position (high) that’s proper for ‘bicycl-
mg. Perhaps thisis true for greatest efficiency, butit's not necessar-
ilv the most comfortable. Many riders have neither the fitness nor

desire to nde Like thus.

Some bicvcles are designed to be ridden in a fairly erect
position. These generally have wide, fairly low positioned saddles
and flat or shghtly upturned handlebars. These bicycles are
sometimes considered to be beginner’s bikes, but 1 think they have
important uses beyond this. kknow a number of older peaple whodo
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
saddies and dropped (down-turred)~handlebars, such as the ar-
rangement shown on the bicycle in Fig. 2-9. This arrangement
actually offers a variety of riding 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 bicychng.

Wide saddles are seldom used with dropped handlebars This
arrangement isn't very practical. However, narrow saddles are
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-, Flg 2- 10 The AMF Caravan 3-speed bicycle is ideal for those who want more

" than a utility bike but less than a long distance touring blcycle

- sometlmes used advantageousl\ w1th flat or slightly upturned hand-
lebars. :

INTENDED USp

- Using bicycles is covered in the next chapter. At this point, it's,

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

construction, for varidus 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, is capable of carrying fairly
heavy lomds—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) isa very specialized machine. Itid describedin the
next chapter

~PRICE AND QUALITY

In general, a higher priced buycle means hlgher quality. But
there are many exceptions to this, espeually irf,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 ow-priced. $150 to
$230 as being medium-priced, and over $230 as being high-priced.
These price ranges roughly paralle] distinet quality Ldlt,’},(}l'lt‘b of
bicveles: :

ke

COMPARISON OF BICYCLES

To this pomnt, my aim has been to get a general idea of differ-
ences 1 bicveles. [ suggest that the novice study these points and
then apply them when looking at bicycles at bicyele shops and
bicycle 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.

*

FRAMES

The frame, which for our purposes will also include the front
. fork, can be considered as the basic part or foundation of a bicycle.
Without a-gu()d frame, regardless of the components used to make it

a compléte bicycle, it wilkalways be less than satisfactory. On the
other hand. start with a good frame and improvements are generally
relatively easy. Better components can be added right away or at
some later time.

The parts of a frame are shown in Fig. 2-1. Frame si1zes and
shapes vary. Custom frames can be fitted to the nder. Stock
manufactured frames come in a number of sizes. Frame size 1s 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 system) in the United States. This is already the case in
‘much of the world. ‘

A range of from 191nches to 25 IIILth will suit mue.t teenagers
and adults, Methods for fitting a bicyele 1o the rider are covered
later in this chapter. Even when vou 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 anuthe
manufacturer with the same frame size.

One possible variable i1s to angle the head and seat tubes.
These are called frame angles. Gernerally the angles of both the head
and seat tubes on a bicyele frame are the same, that is, they ard set
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parallel to each other, On general purpose and touring bicycles, the
frame angles are generally about 72 degrees. Racing bicycles some:- !
times, have slightly greater angles, such as 73 or 74 degrees.
Another important vaniable is the reach, which is the distance
fromr saddle to handlebars.’ Reach can be adjusted somewhat by
using different length stems on handlebar posts. But this depends
on havifig apprommately the correct length top tube on the biLycle _
frame. g .
Still another variable is the size of the rear trangle. For genera] .
riding, touring and even more so for most types of racing, it's an
advartage 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 trifhgles. The o
longer chain and sP€stays tend to make the frames less ngld and
subject to greater whlp This is an undesirable chara(,tenstlc y
___ Desirable—characteristics 67 2 frame are light weight and a
certan amount of rigidity. An extremely flexible frame wastes
energy, while an extremely ngid frame is less comfortable. Too
much flexibility can also gause whipping. For general riding and
touring, a happy medium is recommended. This will give both
reasconable 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 miore money in bicycle frames than heavier = -
weight.
Bicycle frames are made up of a series of tubes. The tubes
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 fotms a
straight gauge tubing that is the same thickness the entire !éngth
Many writers of books on bicycling recommend that xop forget
about bicycle frames constructed of seamed low-carbon steel tub-
ing. However, 1 don’t go along with this. The low-carbon steel is
what makes-electric welding possible. The high heat caused by this
_inexpensijve 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.
. Themext step.upward, and certainly much better is sedfnless. .. ...
hlgh carbon-tensile steel.-Since -this tubing is. stronger, -thinner

. R - N / .
cross sections can be used to'make a lighter frame.
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The lowest cost frames of this matenal are straight gauge. A
butted tube 1s more expensive and it is 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 invented in
1897 by Alfred Revnolds, an English nailmaker. Over the vears, 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 pumt W ht‘l e
they are subjected to the greatest stress.

When vou look at a frame from the outside, vou can't sec the
different gauges of wall thickness. The outside of the tubing 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 n the
middle and .032 of an inch at the ends. This is a difference of only
about one-hundredth of an inch. Although the difference mght
appear slight or even unnoticeable to the eye, it 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 matenal is chrome-
molybdenum (chrome-molyv) or manganese-molybdenum steel.
This tubing, like high-carbon steel seamless tubing, 1s avardable in
straight gauge and single and double butted construction. =~

Reviolds 531 tubing 1s well known, but there are also many
other top quality brands, including Columbus, Falk, Super Vitus and
Champion. These will be indicated by a sticker which is usually ¢
piaced on the seat tube. It will also tell youif the tubes are butted or
double butted.

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

If a manufacturer goes to the expense and trouble of using
these matenals. you can be sure that it will be indicated by a sticker
on the frame.

The steel tubing described above —seamed low-carbon, seam-
less high-carbon and chrome-motybdenum 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 types of steel. Not only that, but the weak point would be
right at the joints. This is in the least desirable locatyons. Brazing
uses a brass or silver metal altoy filler. [t can be done at abeut 1600
degrecg Fahrenheit or even lower. This allows the tubes to be
joined without seriously redumngthell‘stl‘ength Even with brazing.
there p, some drop in tensile strength of the tubing. This is Ubuailv
well within acceptable limits.

Frames are assembled with and without lugs. Frames wathout
~ ~frgsare-geterally-associated-with-inexpensive-bikes—but-in-fact— o
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 larger 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, aframe 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
anyone —to 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 inexpensive 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
widelycritivized. 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 techmcally, consi-
dered to be part_of the frame. The stem is the part that passes
through the head tube on the frames. Thc blades are the parts
where the wheel attaches. The blades normall)r turve forward
about two inches from a straight line. This i is called rake. Rake helps

! ¥
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Fig. 2-14 Shimano Dura-Ace Model NB-100 drop-outs: (1} front fork end sel.
(2) rear fork end set with adjusting set, (3) adjusting bolt. nut and sprmg 4)
ad}ustmg boit, 15) ad)dsting 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 areu:_
forged into shape. o
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 bicvele. 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 bicvele frames designed for girls and women? The
closed wriangle 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 style bicycle. The
original reason for the design of women's bicvele frames without the
top tube was for wearing skirts. Since many girls. and women now
~prefer 1o wear other clothing for bicveling, this reason is no langer
S valid
For girls and women who still prefer a bicycle without the top
tube, these will be satisfaciory up to a high ie\, el of performance.”
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Fig 2-16 This three-speed bicycle wvith 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 1s with the upper lube joining the seal tube at a higher
position (Fig. 2-16). Anevenbetter arrangement is called the mixte.
The bottom tube is 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 stil] tend to have more undesirable whip
than a simular man's frame. this seems to be the best compromise.
Stainless Steel Frame. The Japanese firm, Bridgestone
Cycle Industry Co.. Ltd.. features one bicvcle in their ine with a
die-cast stainless steel frame. The bicvele, called the Submariner,
15 available with a regular (Fig. 2-17) and ladies’ styvle frame. The

bicveles come in several frame sizes with total bicvele weight
angng from 29 1o 31 pounds.

-It seems to me that these hicy cles would maI\e ideal tdkc 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
s0. There are hundreds of boaters who take hicycles along on their
boats. Having done this mvself 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, [ 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
1s 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 alummunt and the stainless steel frames are assembled
with pressure-molded joints, a process patented in Japan and
Europe. Both of these bicveles are for general purpose riding and
touring—not for racing. ‘

For racing, a frame must he very stiff in order to avoid wasting
the rder’s energy and of very light weight. A racing frame made
from Kevnolds 531, for example, weighs about five pounds or
shightly less. This is the weight of the frame without the components
that go to make it a complete hicycle.

There are frames made from several other I]]alLl’lEl]b that are

challenging the chrome and manganese molybdenum steel ones.
Aluminum alloy 1s one of them. Popular models are the [talian Alan
frame distributed in the United States by Mel Pinto Imports, 2860
Annandale. Falls Church, Va 20042%e%d the Klein frame, Klein
Corp., 23 Elm Street, Cambridge, MA 02139. The Alan frame
weighs 3.5 pounds and i¢ 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

44 .

»




welding system. Boran fibers are used for reinforcement to in-
crease ngidity. The price for the frame only 1s about $360.

Titanium Frame. A 3.5 pound titanium frame (Fig. 2-18) is
made by Telcdvie Linair, Bievele Division, 651 W. Knox St.,
Gardena, C4A 90248, The pnce for a frame is about $550. The
Speedieell Gear Case Co. Ltd. . of England plans to introduce another
titanium frame in the United States.

Graphlte Frame. The Exxon Co., Composite Materials Divi-
sion, 242-4 St. Nicholas Ave., South Plainfield, N.J. 07080. makes
ad.d p()und frame of graphite fibel s 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 hicyeles that would selt for under $100 made a big splash in
magazine and newspaper articles. Well, 1t sounded like a good idea,
butit must have runinto problems, because the plastic bikes, as far
as ['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 b}kes 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 bicvele is a frame plus its compoenents. In general, better
frames have better components—but there are exceptions to this.
The brand name o‘_f 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 compounents are frequently avallable in enther steel or
aluminuim allov. The advantage of alununum allov s that it s lighter
than steel. The advantage of gtecl 1s that 10 1s less expensive,
Bievele components are also being made out of ntanum, but these
are generally oo 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 bemg as light

wlghTas Fossinle, the hubs Should Totate with as little friction as
possible. This depends on a number of factdrs, espedially the
precision of the bearings and their housings. '

The flanges are the parts of the hub that the spokes pass
through. Hubs are avatablie with cither high or low flanges. Longer
spokes are used with low flanges. This gives better shock absorbing
gualities than shorter spokes and makes them ideal for general
riding and tounng. 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 bicyele
frames are by means of nuts on the ends of the threaded portion of

JLhe axle and by quick release devices. On the latter, a quick-release
skewer passes through a hollow axle. A lever locks buth sides of the
axle in the drop-outs.

QLIIL]\ wlmbeg are qeneral]v asmciztted with higher priced

'1eplda_e lht‘ axle nuts with \\mg nuts. bt)me manufactured b!l. _\-Lles

come with these. The advantages of quick wheel removal without

tools 1s sometimes offset hy the Fct thdt it makes stealing wheels

t(l“ﬂlt‘

l“he quick release huha were onginally designed for racing —
wherc quick wheel changing 1s essential. However these Clt'\.],LL.ia
are now found on many medium priced and most L’\pt’ﬂbi\ e tuunng
hicveles. :

Most hubs, excépt those with internal gear or coaster. blake
are packed with grease. A few use oil; including seme expensive
racing hubs. Two basic tvpes 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. &

. o >
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Permanently sealed bvdm}gs eliminate not only the need for
periedic lubincation, but alse the touchy problem of adjusting cores
agaiust the bearings. Several brands are now on the market, Once
on the bike. they require no maintenance. A drawback is that aset of
hubs —front and rear—runs about $75. Manufacturers include Phil
Hrmd PO Bm’ 1728, Los Gatos, CA 95030, Welyvess, Suite 3440,

230 Pdvk Ave.. New York, N.Y. 10017 and Hi-E Engineering, 1247
b(/mn{ Lane, .-\/ashw'llc, TN 37217.

Permanently sealed bearings are also being used on other

parts of bicveles. My guess is that they will become less expensive

s miake THe ofd stvle bicvele-bearings largely obsolete. Even at
present prices, I consider thenvto be well worth the price for use on
mediunt and espetially hugh pnced 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 carrving 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 (wo types of rims.
Clincher tires have beads that are held in place on the rinvby lips and
tubular tires are glued o the rims. :

Clincher rims are available in steel and more expensive —but
lighter weight—aluminum alloy. Most tubular rims are of aluminum
alloy. Some tubular nims are- filled with wood or plastic inserts to
reinforce the otherwise hollow area.

Spokes

These are available i straight gauge and butted types. The

butted ones are of larger diameter on the ends than in the middle.

Unlike butted hucyvele frames, vou can see this feature on spokes.
~-8pokes are made from aluminum, steel and stainless steel. For
general nding and t()unng [ prefer stainless steel spokes. They

seem to retain a better appearance than the aluminum or regular

steel ones. -

When a hub 1s spoked or laced to a rim, various lace patterns
can be used. Chapter Eight details how to recognize these pdtterns
andlace 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.




Tires Y

A problem i terminology arises,in the case of tres. Itis often
said that vou mflite or patch a tive, when what isusually meant is the
mner tube that is inside the tire. C

The two main types of tires in use on bu\des——bemdeb the
semi-pneumatic ones used on some children’s cyeles—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 bicycles, but they are rarely seen today.

Chncher tres have wive beads at each edge of the casing where
it goes over the rim. Tubulars are called sew-ups because the
nner *r.gbu are achually sewn inside the tire with a needle and
thread. Repair requires considerable skill and patience. Tubulars
are glued to the rim or attached with a sticky tape.

Chnchers are generally heavier than tubulars. ’l‘hisgheavier
weight 15 a disadvaniage since the rolling resistance 1s greater.
However, for utiity and even 'most touring uses, there are a
number of advantages. Chinchers aTe generatly more puncture re-
ststant, give better traction in wet conditions, have a longer useful

life and allow easier repair of punctures. Clinchers generally have

lower maximum mflation pressures than tubulars. Typical
clinchers—it’s the tire that determines the maximum pressure, not
the mner tube—on narvrow 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 bicvele with a stiff frame. However, vou canuse the
tires with a lower pressure, While most clincher tires cannot be
folded for easy carrving of a spare when touring ,the Corsa Strada.,
cain be folded. It's made in Italy, and distributed in the United States

. by Raleigh dealers. Tt weighs about 17 ounces with an inner tube

that 1s fairly hightweight. -
Balloon tires, with one and one-half inch cross section or

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

thase used on hghtweight.bicyveles.

Tubulars have a number of advantages over chinchers. They
are lighter. Racing models weigh about seven and one-half ounces
with inner fubes 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 dinchcrs sSome used for track racing use 140 pounds or
more. However, 100 pounds 1s a more typical figure for the touning
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tvpe. 'l"uhu];l?‘ have less (read on the ground than chinchers. They
give less e >11111M“islzmcv. but also less (raction.

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

In general, tubulars are more expensive than cinchers, al-
though (here 1s. some overlapping in prices between the more
expensive clinchers and less expensive (ubulars. 2

It should be noted that tubulars usually come with a Eu:rr')pv:m-
tvpe valve called the Presta valve. To inflate with a service station
air supply or a common hand pump, a special adapte™s required.
Thesé are mexpensive and readily available at bike shops. Or vou.
can buy the tvpe of bicycle pump that will fit the Preste valve.

Clinchers use a different type of rim than tubulars, so the tires
arcen’t mterchangeable. Generally, inexpensive bicveles and
medium priced ones up to the high end of the price range will have
chnchers. These are probably more suitable for these bicycles
anvwav. To switch over to tubulars would involve Facing a different
type tim to the hub. This is a fairly costly and involved operation.

Some bikes m the upper-medium price range have tubulars
and they are quite common on expensive bicycles. I feel thal 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 higgest single problem faced by
bicyele riders. 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 ligud sealant to the inside of the inmer
tube. These are readily available at hicvele shops. One popular
hrand is Grand Rally. 101s distnibuted in the United States by Paris
Sport, Ine., 184 Mar Si., Ridgetield Park, NJ 07660,

Another method that has been toed 1s to fill the imer tubes
with matenials that trap air into thiv pockets. There has been some
- success with this, however, present methods add considerable

weight to the tires. This is very undesirable from a performance
standpoint.

A third method s latex inner tubes, These are so elastic that it
"i;; difficult for even a sharp object to penetrate them, Sg#eral brands

are now on the markel and others are almost sure fo follow. This
method has the advantage that no extra weight s to the
wheel.




In cach case 10s impaortant (o decide 1if the additional puncture
reststinee 1s worth the additional cost for the particular type of |
bicyeling vou titend to do.

Wheels

Bicvele wheels arethe sum of the hub, spokes, run, tive, ner
tube and m liners, \Ilqhtxwu_,ht narrow, high pressure wheel s a
remendous advantige in oyercoming It)llm;, resistance. Larger
whedls, up to about 27 inches or 28 |mht::, m diameler, are also an
advantage. In general. if the size of the rder will pclmlt It, select a
bicvele with a _h wch or 27-inch wheel size. For vounger riders oo

small for bikes with these wheel sizes! select the one with the
“largest wheels that they can be comfurtably ride. .

Wheels on new bieveles have varving degrees of trueness.
Methods for aceurately gauging the trueness of wheels are (lc‘lculcd
in a later chapter. For arough check in a bicvele showroom, spinthe
wheel and use the caliper brake pads or the eraser end of a pencit as
a guide to check trueness, In this manner, any serious deviations
can be noted. The dealer should eitlier make the necessary correc- -
ilon or you can reject the bicycle. Spoke plucking, like kicking a tire
on a used car, generally has httle or no value.

Saddies and Saddle Posts

Tyvpe. shape. quality, and price are all considerations here. A -
comfortable saddle—also call a seat—can make a considerable dif-
ference in the enjovment of cycling. |

The basic choices are wide, narrow, racing or padded saddies.
Paddled saddles are sometimes called mattress saddles and some
even have coll springs. Inactual practice, however, there is 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 matenals. Depending on design and consiruction,
these are available from fairly imnexpensive 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 still around. 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 expenience with a leather saddle over a period of
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a couple of vears of use was that neither of these things ever
happened. [t still seemed as unu)mfortable after two years as it did
al the beginning.

A new innovation, simply Ldlied The Seat:, was developed and

" is manufactured by The Jacobs Corp.. 6681 Araphoe Avenue, Boul-

der. CO 80303 1 recently switched to one of these on my bicycle
and | think 1t is the answer. ~

Bob Shaver, Director of Product Development d[ the Jacobs
Corp., supplied the following information:

The Seat was developed to solve the problem that arises when
the body meets a nonconforming matenal and has to stay in contact
wiith this hard material for a long period of time. The basic idea was
a"rived at through our expenence 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 dav's skiing
pain and bruises would develop. This problem was solved in the ski
industry by using some new foam matenals of the slow memory
varlety. The flow-tyvpe matenals provide a movable contact bet-
ween the plastic and the foot. :

The Seat was developed in the same manner, utilizing the exact
matenals that revolutiomzed the ski-boot industry.

Al the outset, the assumption was thal we knew nothing about
prior design of bicvele 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 matenals
were uséd with various fypes of pad configurations that held the
flow material to the molded body of the saddle. _

After about 18 months of use, new slow memory foams were
used in place of the ﬂoy%nateriai as thev provided the same advan-
tages of the flow matenal with none of the disadvantages. A remov-

able concept was utilized with the frame that also incorporated a -

tension adiustment on the front of the saddle. This is the first time
bath 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-the first high
performance, lightweight femate saddle available.”

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

a real boom to bicycling. The Bne I 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 saddie 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. N

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 feather saddles are
becoming hard to find, but some will last for years._lnexlﬁensive
leather saddles generally have short lifespans.

[mportant factors to keep in mind when selecting a saddle are:

—>uitahihity for vour needs, especially for L()mf(nl and riding
efficiency.
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— Quality especially as it pertains to expected fife span.

—Price. which must be waighed carefully agamst the other
factors. _

When vou are selecting a bicvele, many dealers will make
saddle switches m order to make a sale. This can often be used as
leverage 1 getting exactly what yvou want.

Inexpensive saddle posts are often made of steel. Lighter and
nore expensive ones are alununum afloy. Make certam that it 1s
long enough so that several inches will extend down into the seat
tube at the highest adjustment that will be used.

Handlebars

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

sy O L11e NOVICe eve, dropped handlebars might all look alike, but
thereWyre actually many popular configurations. The choice depends
both o individual preference and intended use of the bicvcle. Some
offer more hand positions than others. Those that allow the most
are generally recommended for general riding and most tvpes of
tounhg.
andlebars are made from both steel and aluminum alloy. Most
flat j?d raised handlebars are steel. The dropped tyvpe 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 alloyv. Tn the general line of bikes, the allov i
typically found only-on the more expensive models. 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 fI)lt{\

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
Dbicycle frame—by an expansion device. The cheapér types have
(\nc side expansion and a regular protruding bolt head. More expen-
sive ones have double expansion and eithyr a regular protruding bolt
head oy an Allen nut, The Allen nut presénts g neater appearance.,
Many bicyele mechanics prefer the bolt head because it 1s casicer to
SEeCUTe. “

Hardlebar posts are av 'nlab]c in steel and aluminum alloy. The
latier is highter but more expensive,

The handlebar post has a bearing on buth the heght and
distance forward of the handlebars. The helghl can generally be
adjusted within a certain range. It s unportant to have al least one
and one-half-ineh down inside the fork ube, Forward/hackward
adjustments usually require switching to another handlebar post
with a chfferent length neck. However Cthere are also a few hand-
lebar posts that allow adjustment of the furward/baa.k\\'ard distance.

Grips

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

Taping

This s generally used m place of grips on dropped handlebars.
With some exceptions, plastic lape is the standard for mexpensive
bikes and cloth for medium priced and expensive ones. However,
this cannot be used as a guide for judging the quahty of bicvoles.

Padded tape is also available. This will help o absorb road
shock. Cyveling gloves can be used. For short trips and utility ndihg,
I recommend the padded tape. :

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

The headset 1s the bearings, cups. cones, and other parts that
allow the fork to turn in 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 inside where vou can't see them
\_ \\'il]l(fﬁfﬁhﬁéliﬁt‘l]lbfil]g the headset, it's usually necessary o assume
Tl they areToba quality that is in keeping with the rest of the
bic:\“c{c,__chdscls ;Tf?«gg;‘pcrall_\‘ a fairly trouble-free part of a bicy-
cle. ‘

‘\‘\7;_\
.y
",

Brakes . T,

Coaster hrakes upci"'iﬁu,_b}' back pv(]alil1@{.‘"‘7["1]5‘_\' are commonly
used on single-speed bikes and sometimes on hub-geared models.
These vary i price and quality, but most will give good service,

Caliper brakes are often used on hub-geared-bikes and on'the
majority of derailieur-geared bicveles. These are operated by hand
fevers which press rubber pads against the sides of the riny. The two

“Hain tvpes m use are side-pull and center-pull. The side-pull
nwpe—because poorly degpgfied and constructed models are often
used on cheap bicveles—<are commonly thought to be inferior. But
this 15 nol 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 priced bicycles, however, center-pull models
generally seem maore 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 brakes.
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Fi. .22 Cterl.i éé"llper brkes.u

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 umtwl levers. This arrange-
ment is shown in Fig, 2-22.

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

When, checking cabper brakes on a particular bicvele, make
4l they spring back quickly when the hand lever is released.
cak spring action is a common problem \\nh caliper brakes—
especally with low cost models.

In practice, caliper brakes tend Lo work poorly in wet wedther
and on downhill runs. For this reason and others, disc brakes are
growing in populaniy. Manyv stock bicyveles now come with these.
Some of these are not affected when they get wet and the cooling is
better than on brake pads when used on long 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 to be when extra heavy duty braking is
% required—such’as on tandem bicveles.

h
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Pe-dals | hY

The least expensive pedals cannot be dismantled for lubnca-
tion or overhaul. These are available with metal bases and rubber

- foot pﬁd% and of all-metal construction. These pedals are generally

Tnund only on the least expensive manufactured bicycles. They
gener ally lack precision and are subject to frequent br eakdown. The
advantage 18 the low cost. v

Pedals with metal bases and !Ubbt‘l foot pads that can be
disassembled {61 repair and lubrication are usually of better quality.
They are popular for use on utility bicveles, Theaqubber foot pads
can be an advantage over all metal pedats 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 ordinanly attach to the rubber
pedals. However, there are a few pedals of this type that come with
chips, straps or both. The use, advantages and disadvantages of
1]Jps and straps are detaled m the next chapter.

Metal pedals are called )mh(zpa (Fig. 2-23) and can be used
with or withowt toe clips or straps. A few bievcles in the low priced
range coime with toe clips and straps. Most often these are not seen
on bicycles below the medium price range. Provided the pedals are
of a suitable type, they are an mexpensive and casy to mstall
accessory, Consider carefully vour need for them. They provide
greater peclaljllg.;éfﬁciellc_\‘, but tend to mar street shoes. You nught
teel less confident, especially in heavy traffic, as it 1s necessary to
release the feet in order to put them on the ground. It is a skill that
can be done quickly once mastered, but it takes practice to develop.

£

Fig. 2-23. A rat_t"rap pedal.
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Fig. 2-24. Zeus high quality racing pedals.

Most of the metal pedals have teeth to keep vour shoes from
slipping. Racing 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. Sdne top
quality racing pedals are lubricited with oil: As a general rule,
inexpensive pedals are heavy and the expensive ones are light in
welght. _

Crank Sets . .

These constst of the bottom bracket bearnings 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 oninexpensive bicycles
and less frequently on medium-priced ones. These are made of
steel. The advantages of this type are that they are strong and
relatively trouble free. The main disadvantage is extra weight. I
espedially recommend these for anvthing beyond normal nding. For
vounger nders, 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 is calted 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 bicveles, 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 bicveles, the lcn’glh of crank arms
iy fairly standarized. But there are some variations. Longer arims
can give hetter leverage for increased nding efficiency, but there
must be adequate ground clearance for safe cornering for the type of
riding mtended.

With the chain removed, the crank assembly shuuld spin freely
with no noise. Most bicycles Bave bearings lhd{:dl‘t‘ N retamers or
loose. A number of quality bicycles now feature permanently sealed
bearings and other manufacturers are swilching to 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. ln most cases, you will just have to assume that the chan
used on a particular bicvcle 1s of a quality in l\et‘plng with the rest of

the bike. As a rule, makers of quality bicycles will not 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 fits into the lug whlch is brazed to the
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 entire lengthe More expensive bicveles ofteh have the
sections of the cable that run parallel to frame tubes outside hous-
ing=. This reduces friction, The cable housimgs are typieally held (o
the frames of mexpensive bikes by clamps. More expensive bicy-
cles often have lugs brazed to the frame (Fig. 2-25). This is gener-
ally a much better arrangement.

UNDERSTANDING GEARS

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

Fixed-Wheel Track Bicycles

Perhaps the best wav to gain an understanding of geanng
svstems and gear ratios is to start with a fixed-hub track bicyvele.
The basic drive mechanism is shown in Fig. 2-26. Notice that the
small rear sprocket is iixed to the hub. It &ill not freewheel. When
the wheel turns, so does the chamwheel and cranks. { _

_The beauty of this svstem is the simplicity. If both the rear
sprocket and chainwhégel are the same size and have the same
nuniher of teeth, the "gitﬂ‘ ratio would be one-to-one (1:1). -Some
small sprockets have only every nther tooth, but in Computing gear
ratios. the missing teetfiare counted as though they were there.
One-to-one would be an extremely low gear ratio. The bicycle
would be easy to pedal, but vou wouldn't go very far with cach pedal
cyvele. A more normal arrangement, with the chainwheel larger than
the sprocket, s harder to pedal —but vou go further with each pedal

4
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. c‘y‘Ele‘ 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 tq@i‘th ona Cm(al and 150n
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 ise3 In
Fig. 2-27, the chainwheel has 48 teeth and the rear sprocketin 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 i1s caleulated as follows:

gear value = gear ratio X wheel diameter

gear ratio- =

In the example abdve where the gear ratio is 3.4, the gear
value is 3.4 X 27, or 91.8. The gear value represents the size the
wheel would be on a direct drive (1an-freewheeling) cycle witha 1:1
gear ratio. In this example, the wheel would-be 91.8 inches in
diameter. * JET |

" Notice that fhis is-not the distance covered. To compute the

- distance covered, you woulll need to multiply by 3.14. However,
& this isn't normally done and the gear, valucs are used instead.

- = 7" "Various. reasons have been givén for not using thé track dis-
tance. Apparentty 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

-

1

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 bicyvcle described above m that it will coast or
freewheel when the pedals are stationary. This is accomplished by a
freewheeling mechanisim between the rear sprocket and the rear
hub. The rear wheel cannot turn slower than the rear sprocket is

turning, but it can rotate faster. .

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

Notice that while vou only hdve a single gear value on a
single-speed bicycle, you do have a choice of what that valueis 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 nto two or more different gear ratios
while niding. On a three-speed—the most common number used on
hub-geared bicveles—the gear shifting is 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 sprocket gear
ratios. and H for tjgh 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 sproeket 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 nders 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 Shimane 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
. % .,

N
it

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

- --Derailleur-Geared Bicycles

The best way to study the operation of derailleur gears is to
place a deratlleur bicyele in @ maintenance rack or upside down so
that the pedals can be rotated by hand and the shift levers operated.
Cuumer-ltrp"‘dw;‘mnstrat()rs that many bicyele shops have o ac-
quaint potential Ctsstumers with derailleur mechanisms will serve

the same purpose. R
First, consider a ﬂve-s;ne?ﬁ’?@ﬁi,gjas a cluster of five sproc-
kets at the rear hub—each with a different 7 f teeth. As was

the case with the single-speed, there is a freewheeling mechansfm— . —
between the sprocket cluster and the hub. There is a single chain-
whewel 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 chainwheel has 50 teeth and the rear cluster from the largest
inside sprocket outward ts 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 chainis actually derailed from one sprocket sO that it will move
over onto the next one.  Witha five-speed mounted so that the

. deraitleur can be operated by hand, turn the pedals and then operate
the shift lever. If a 10-speed bicycle is 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
‘ofie derailleur control lever.
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Fig. 2-31. Sun Tour V-GT rear derailleur. -

Notice that the rear derailleur mechanism (Fig. 2-31 and Fig.
2-32) performs two basic functions. 1t moves the chain from sproc-
ket to sprocket and it takes:up the slack in the chain. The latier is
required. Without this, the chain tension would be different on the
smallest rear sprocket than on one of the larger ongs. On a single-




‘speed bicvele,”a single chain” length “suffices. On the derailleny™ ™"

svsten, many lengths are needed.

The vear derailleur mechamsm has two small pullevs with
cages around them that move mward 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 byaction of a
spnag mechanism when the tensipn on the control lever isteleased.
The chain is dt"l'ﬂ/&_d;@”h from one sprocket to the next. Skipping
SProg¢ kets 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. Tt 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 svstems is
continuous action. There are na set stops for each gear. The cable
pulls the parallelogram open. This shifts the derailleur mechamsm
toward the fugh side (largest sprocket but lowest gear). Release the
tension on 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 pulley on the low side. |

These are t\plLaIl\ marked by the adjustmg 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 tensimr wheel or roller. The rear sprocket cluster is often called
thg freewheel. The hub-of the sprocket contains the freeuheehng
mechamsm.

- Five sprocket rear clusters have become the standard
numbet. Other numbers, especially three and six, are sometlmes
used. ‘ ' o

<
*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 mechantsm (Fig:.2-33) cleralls 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 Thls is taken care of by the
rear tension device.
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Fig.2-33. Sun Tour front deraiileur.

Like the réar derdllleur the front derailleur 1s cable operated
and has two limit- -stop adjusting screws. The small (inside) chain-
wheel gives the lfmergear the large (outside) one gives the higher
gear. This 1s exactly the opposite of the rear sprockets.

On most front derailleurs. the lever pull deforms the paral-
lelogram of the pantograph outward—moving the chain from the
smaller to larger chainwheels. The spring action when the tension
on the lever 1s released pulls the parallelogram mward. A problem
with this is that pulling the rear controklever toward you gives a
lower géar, but pulling the front control [éver toward vou gives a
higher gear. This arrangement takes ummderﬁble pracme to get
used to. .

The Swi Tour front derailleurs work the oppomLe of this. The
spring moves the cage outward and the lever pulls it mwam This
simplifies operation in that pulling either control lever toward vOou
will alwavs result in a lower gear. Pushing either control lever away
will result in a higher gear—until the linuts are reached. .

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

In an attempt to get around this problem, the Shimano Indust-

. vial Co.Ltd. . developed the Positron rear derailleur (Fig. 2-34). The

~ features are;

N
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Fig. 2-34. An eniarged view of a rear derailleur. R .

*

n L1

- A positive indexing mechanism is built into the derailleur

to give carefree shifting. It's a click mechanism with
recessed cups into which a steel ball drops.

In vach gear position the chain is centered on the sproc-
ket. This eliminates sloppy shifts and rmtating noise.
It works independently from the front derailleur. There-
fore. it can be used on five or 10 speed bicveles without
any problems. .

While most derailleur svstems use a puli-release system
with a single cable, the Posifron uses a two cable pull-
pull system. This results in light and accurate shifting.

The Shimano Co has also developed a derailleur svstem that

can be shifted even when the rider is not pedaling, It's called the FF
Svstent Front Freaicheeling Systesm. 1t utilizes a freewheeling
mechanism whichis attached to the front chainwheel (Figs. 2-35 and
2-36.) This allows the chain 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) System.

e © A particular gear-can be preselected hefore riding by
shifting the lever and pushing the bicycle forward. This
allows the rider to shift from high to low gear before

- mounting the hike. '

: A - ;
i
b . ﬁ’ -

Fig. 2-36., A front freewheeling chainwheel.

1Y
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Fig. 2-37. A rear frictional freewheel
assembly. -

e You'can continue to shift the gears even while slowing
down to a stop and be in the proper gear when vou start
agam.

“®  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 unprecedented smaooth-
ness n shifting. ’

® DBacklash due to shifting while pedaling backwards 1s
totally elinunated. 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 coord@®ie their

» shifting while pedaling up a hill. With the FF Systen, a
nder can shift into a lower gear without pedaling.

® There is a mecharusm that limits the movement of the
chain 11 both high and low gears. Even if the derailleurs
are out of adjustment, the chain will not fall off the
sprockets.

The FF Svstenm: will adapt to most bicyele frames without any
alteration heing required on the bottom bracket. The Shimano FF
Systewm s 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 bicyeles will have a gear chart showing the
gear values for the particular rear sprackets and chainwheels used.
[f not, vou can count the sprocket teeth and calculate them. A

tvpical chart follows. This one happens to be for my Azuki 860
éﬁn}f\ Towrer.

~e Teeth on Rear Sprockets
— _
I 34 28 22 18 14
Teeth on 4{3\37 44 57 th 89 (rear

Chainwheel 52 | 41":51,,___\[54 78 100 Values
_ The gear development— gear values f?‘(‘)rnlowest 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 derailléurs 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 wide 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; '

SRS

Flg 2 38. Derallleur shift conlrols Iocated on the handlebar stem.



® [he w&ght of the bicycle 1s an important consideration.
In general, a heavier bicycle should have a lower range
of gear values than a ighter waight bike.
® hoep in mmd the intended vse. If vou will be riding 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.
® Gearvalues of over a hundred generally are not needed,
The onlvway most nders can handle these s by pedating
slowlyv. 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
nuddie of the gear range.
5 If you find the bicycle you want—but with the wrong gear
values for you—in many cases a bicvcle dealer will make sprocket
switches and therefore change gear values.
Location of shift levers is another consideration. Untl recent-

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

still the arrangement used on most racing bicveles. For touring, (wo
other positions are popuiar. 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 |
recommend that you avoid these.

THE TOTAL BICYCLE AND WEIGHT

[t 15 one thing to consider the components that make up a
bicvcle, but quite another to make a selection when they are assem-
bled together to form an actual bicycle. You might have some
cholces in switching some components, but this is generally a
limited possibility —especially in the case of lower priced models.

If each component on one bicycle welghs just a little more than
those on another bicycle, the totai 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 1o
consider. A bicycle must also be strong enough and have the desired
ngdity. |

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 lighter weight frame. Most manufacturers match the quality
W B - '
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of frames with the quality of components. In general, llght\xelghl
frames get hghtweight L{)mpnnem

THE RIDER AND THE BICYCLE

While elaborate charts have been devised for determining the:
proper bicvele size from body measurenfents, I feel that two simple:;
measurements are a much more practical method. The first is to.
take off vour shoes and dtraddle over the frame bar with both feet

“flat on the floor. There stulgl be at least a one-half inch,,clemnce;

vk

" . .

Fig. 2-39. Some of the bicycle accessories oftered 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 stze, -

The second measurement is reach. This is the distance from
the saddle 1o 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
ditferent 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
behmd the crank axle center.

ACCESSORIES .

You will need te consider extra equipment in terms of what vou
need and what 1s icluded with the bicvele vou choose. Since
accessories add to the cost, they should be chosen carefully.

It's not economical to purchase a bicycele with accessories 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 tubes that you will need in the future.

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

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

Accessones add weight to the bicycle, so keep this in mind
when making selections. Always ask yourself if the compromise of
welight versus usefulness 1s worth it.

PRICE,-DESIGN, QUALITY AND WEIGHT

These are all factors that niust be taken into consideration
when selecting a bicycle. In the low price range under $150, most
adult-size bicycles will w EIghag"‘)_pOUI‘ldS or more. Many will scale in
at over 40 pounds. Onlyina yery few casesis the extra weight used
to make a stronger bicycle than a typical lighter model in the next
higher price range. Most of the extra weight is from using less
expensive materials and construction methods.

. Inthe medium-price range of $150 10 $230, most adult bicycles

welghl 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. [ have seen
voung riders use some of these bicycles for curb jumping without
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apparent damage. I doubt if most lighter weight bikes could with-
stand this lype of use. :

“The point is, when comparing a heavier bicycle with a lighter
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 bicveles that
were cequal in all other respects would be immediately apparent to
almost any nider.

In the higher price range over $300, vou can expect light
welght. The weight 18 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
brackel.
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Using Bicycles

r bicyele, you
rements, care and

(Fig. 3-1).

Iy order s get the most use and enjovment front y
will need to consider nding, safety, legal re
protection of hicveles and ways of using bk

3

RIDING

You can, of course, learn to nde a bicycle without understand--.
ing the forces that are at work to keep vou bafanced in an upnght
position, just as vou learned to walk without first learning the
biomechanics mvolved. '

With this in mind, it 1s often said that two forces—gyvroscopic
~and centrifugal—enable balance on a moving bicycle.
| Like a tov gyroscope, a spinning bicvele wheel holds its posi-
Lo in space until upset by an outside force. This is one foree that
(ends to keep a bicvele in balance when in 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 amotor vehicle. In bicvele riding, a fall to one side 1s
corrected by turning the bicycle slightly in that direction so that
centrifugal force will push you back upnght again. Bicycling is
basicallv a series of such corrections. Thev 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 a rider. It is possible to ride bicycles that
will not keep balance when coasting without a nder. And one

77



b

feed

:S‘ptf(:‘iéi“_\' designed bicvele that had the rider in a pProne posttion was
able to reach controlled speeds of 60 miles an hour with the rider
coasting down a hill. With pedaling, control was extremély difficult
at 40 mies an hour.

The cranks give leverage in pedaling. [n turn, there is a gear
ratio which most often allows more than one wheel revolution for
each pedal revolution. 1

A major breakthrough in bicyveling came with the development
of freewheeling. Until this time, bicvcles were fixed or direct drive
units, One turn of the pedals gave a fixed distance —depending on
the gear ratio 1o the wheel—with no freewheeling. This pnnaiple 1s
stll used for some vpes of racing and artistic bicycling.

- Freewhechng gave 4 ttemendous boon to most types of bicyvel-
ing. It also created a new problem—braking. With the fixed dnive,
braking is accomplished by slowing the pedal action. -

Through the vears various tyvpes 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 derailleur system

which is the most popular today might well become obsolete.

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

Much of the early development of the bicyele seems to have
comie 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 bicvele for learning 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 bicyvele with a coaster brake is
generally best. If a geared bicvele 1s used, place 1t in one fairly low
gear and leave it there. Hand operated brakes tend to make learming
more difficult.

Forget about traming wheels. [t has been my expenence that
these only hinder learning, even for small chiidren, but probably
more sofor older ages. Never add blocks to pedals in an attempt to
make a large bicvcle fit a small nder. About the only exception to

r
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this that 1 can think of is td adapt a bievele for a rider with a handicap
such as is sometimes done with the controls on automobiles.

Always wear shoes when vou are riding a bicvele, The bi('},'(‘la
should have a chainguard. A begmner could be seriously 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 traffic. -

Begn by straddling the saddle. Place vour feel on the ground
outside the pedals. With the bicvcle ina stationary position, practice
lifting your 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 nidden.
As vou 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 5

down. Gradually increase the coasting dlstamge with your feet off

the ground.

Next pmmon one pedal forward—usually the nght one—but
use the left if it feels more natural. Straddle over the saddle. Grip
the 'handlebéls. lean forward slightlv and with one foot on the
forward pedal, push down on the pedal. Coast forward. T hen pldw
both feet on the ground, :

The next stepis to start as above, only this time also bnng the -
second foot up to the other pt‘ddl Coast. Return vour feet to the
ground.

Continue to practickand add additional pedal revolutions as vou

gain confidence. To steg, back pedal slowlv. When the bicvele is
nearly at a standstill, take one foot—usually the left—off pedal and

place it on the ground.

1o turn, simply point the fmnt wheel i the direction vou wish
Lo go.

After vou have mastered the basics, the saddle can be raised

“for more efficient riding.

Riding Tips

An accomplished 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

Jonger have to think about them. However, it’'s important{ that yvou
don't allow incorrect techmques to become habits. _

Riding 1s 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 always offer

the least wind resistance. You might have to sacrifice some comfort
if vou want maximum efficiency. Dropped handlebars offer @ choice
of riding positions. With your hands on the lower handlebars. lean

vour hodv well forward. This offers lc ss wind resistance than when
vou are sitting upnght. The leaning forward position might take
sonle getting used to. Sore back and neck muscles might result at
first. Alternating leaning forward with a more upright posture is
often helpfnl‘ Flat handlebars are often preferred by those who lack”
the fitness or desire to assume an extreme leaning position,

The tvpe and height of saddle will also hav ¢ a bearing.en vour
posture. Perhaps the: most Lumfurtab]e—'11thnL1g,h this point 1
often debated—1s 2 very low positioned, padded mattress-type
saddle with the rider sitting nearly upright. However, thisis not the
most effictent riding position as far as ejther mnd resistance or
pedaling s concerned. Your leg muscle® ¥t Lhe most power
when they can be fully extended.

A wide saddle interferes with leg*mqtion espgcially when the
ldle is positioned up high. A narrow saddle allows vour thighs (0
b irly close together. The saddle cari be placed high so that the

”Tc-ga wilbhe almost full h extended when they are on the peqalb n the

i
\

lowest position of a pedal cycle.

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

more relaxing posture increases 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 nde 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 w 111 make balance
easier while getting up speed. i

Begimning nders frequently exhibit considerable side-to-side
motion, but expenenced riders 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 clips and straps, but the
clips and straps greatly increase effectiveness, They also allow

- hfting upward on the pedals as well &s pushing downward.
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~Another unportant factor is the pedaling rate or cadénce. 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 usuallv
somewhere between 60 and 85 pedal revolutions per minute. At
this constant cadence each different g gear ratio will give a different
speed. Therefore, instead of saying a ten- -gear bike, the term
ten-speed bike is used
- There will. of course. be gear ratios or riding conditions that
will not allow the nder 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. Agcelera-
tions require much more effort than maintaining a constant speed.
Experienced 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.
Breathing. Closely related to pedaling cadence is breathing.
Like endurarice 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 holcl 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 frequenty used on
bicycles. The typical automobile engine can operate effectively over
a fairly 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 mternal hub gears, stop pedaling, shift

into another gear while the bm cle 1s coasting and then resume
pedaling. The actual shifting is done when the chain is nof moving.
Shifting can also be done when at a standstill.

With practice, sl‘uftmg can be done smoothly and quickly with
only a brief pause in the pedaling. Qme eachgearisina deﬁmte chck
position, there is, no problem in finding the gear. ,;:,;

Derailleur gears generall\ require much more skill to ()perate
correctly. The gears aré usuall} shifted by continuous motién of the
changer-lever without having notches or other set locations for the

@ .
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‘individual gears. This means that shifting is 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 fever. 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 1s only one basic pattern to
learn. Pull the lever toward vou for tower gears and push the lever
awav—releasing tension on controf 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 bicvcle —regardless of the
lever locations, Genevally, they are on thebottom tube, handlebar
stem or the tips of handlebars, The front derailler control 1s on the
feft side. ‘ '

On most bicycles, the front derailler works in the opposite

direction of the vear one. Pulling the front derailleur lever toward
you shifts into higher gears.

Sun Tour front derailleurs \mrk just the opposite. Pulling

toward you shifts into lower gears, Just like the regr derailleur. *

After having used both tvpes. Ibelieve the Swun Tour is a real
improvement for casy nding.

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

Shifting on hills generally places the greatest stresses on the
derailleur mechanisms and chain, To mmimize this, downshift early,
before vou are struggling to maimtain cadence and fuggoig with
slow, heavy pedaling.

Ten- speed and 15-speed biudcs 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. It
is 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. Recreaticnal riding

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

Most sprocket arrangements require alternate shifting of lhc
front and rear deralleurs in order to use the full range of gears
progr T L’l\ :

After shifting 10 @ new gear, fine adjugtments o eliminate
noises can be made after pedaling is at normafcadence. This s a
very sensitive adjustment, Move the control lever slightly in one -
direction until the noise has been eliminated. If it gets worse, move
the control leveT in the other direction until the noise stops.

Since shifting 1s largely by feel, vou have to get used to c¢ach
particular bicvele. A switch to another bicvele requires learning
another particular bicycele, The adjustment can be even more -
ficult if the gdar ratios are different, the bicvele is lighter er heavier
or the shift controlis located in a different place. With enough rnding,
a patticular bicvele becomes like a part of vou and the gear shifting
becomes sonatural that vou don’t have (o consciously think aboutit.
BRAKING

Perhaps the easiest svstem to operate is the coaster brake. All
that is required is simple backpedaling.” There is some skill in
applving the required amount of pressure for the particular stopping
conditions. Generally, the braking should be done smoaothly when
space and conditions permit—but quickly in certain emergencies.
' Bicyeles with a single, hand-operated brake to the rear wheel
such as a disc brake, operate similarly (o coaster brakes, except
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that the braking control is by hand. The pedaling. of course, should
stop when the braking begins. i

Some bicyeles 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 niding at high speeds. This can
cause the rear of the bicycle to come off the ground and spill the
rider forward. This 15 often stressed as a safety rule. [ violated the
rule just 10 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, I didn’t carry my experimenting to the point of an actual
spill—so I don't know what the exact danger point 1s. [ wasn't able to
get the rear wheel to even come off the ground. On the other hand, |
am convinc®d that jamming the front brake at high speed could doit.

The principles are the same with front and rear hand brakes
except thatevervthing 1s dose by hand. The control handle for the
+ rear brake is generally located on the handlebar on the right side of
the biké. The one for the front brake is on the left. Notice that this
same pattern s 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 capabilies of vour hraking system.

For riding in traffic, brake safetvlevers (Fig. 3-2) allow braking
while gripping the upper portion of the handlebars. One complaint
I've heard and seen written frequently is that these levers are
actually dangerous because thev 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, 1t seems to me that if the regular brake handles
will stop the bike s0 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? T 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 he
brakes will not have to be applied during the turn.

[f the bicvele has adow bottom brackeét in relation to ma(l level
or long cranks, the pedal on the turning side should not be'in 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 ’

The main cause of bicvele-motor vehicle acadents, according
to one popular source, is the bicyclist violating traffic rules. If this is
lrue, | 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 (oo much catering to them.
However, the automobile nﬁtality—the automobile ndustry
creates meanmngful jobs, etc. —seems to rule. All indications are
that 1it's going to get worse with more cars, more roads, more
parking lots and more pavement before it gets hetter—if such a day
ever does arrive.

Realistically, bicyeles have not been given enough considera-
tion i the United States. ﬂlhe lanes, paths and trails have hardly
—made a dent. In short, bicycle riding, at least in the area where [ live

4
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and in all of the other areas where I have previoushv lived is truly
dangerous. [ wish it were otherwise and [ hope that someday the
sititation will change and that perhaps even I can do something to
help end the automobile mentality. But the simple fact is that the
bicyele s no match for the automobite (Fig. 3-3).

Bivveling. as I see it-can be s#fe only in areas that are com-
bletely separated from automobile traffic. Taking your place on 4
bicydle  automobile traffic lanes is, at best, defensive bicycling.

.
.

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

Second Rule. Keep your bicvcle in good condition. The
appearance of the bicycle 1s 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 law in the area where vou are bicycling. Evenif they are not, you
/.s.hould have equipment that wall add to the safety of the kind of nding
yvou do. ' :

Fourth Rule: Whenever possible, use bikeways and bicycle
paths and trads. There are a growing network of these in the United

States, but some areas have none. Not only is it 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.

Sixth Rule. Develop safe and sensible habits. For example,
watch the road for potholes, cracks, drain covers and rail 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. 3-3. Whenever possible, ride'in areas that are free of automobile traffic. _ ’
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Fig. 3-4. A Bell bicycle helmet. N

Eighth Rule. Yield the right-of-way' and show respect for
pedestrians. Do this even though motorists mJght not give you the
same courtesy.

i

HELMETS AND HEAD GEAR

Figure 3-4 shows a Bell bicvele helmel, manufactured b;"fi_‘(’”
Hebmets. Ine.. 2850 Eust 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
characteristic. Beaded polvstyrene forms the shock absorbing inner
liner. Helmets and protective head gear are used not only for
competitive racing, but also for safer recreational cyveling.

LEGAL REQUIREMENTS

These vary greatly across the country. Find out what they are
for the area where yvou will be using vour bicycle. City, county or
state registration might be required and certain safety equipment
might be necessary. Most bicycle dealers can give accurate mfoﬁ
mation about the legal requirements for a particular area.
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Be sure to record the senal number of your bicycle, If it is
required, be sure to register yvour bike.

Since bicyvele thefts are common, it's important to securely
lock vour bike. Locking bicyclesis alot of bother, but in most areas a
necessity 1f 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 niders, but will scarcely slow
dowrt a professional.

The second type of locking is more secure. Perhaps the best
method s with U-shaped locks such as the Citedel Fig. 3-5 and
Arvptonite brands. These locks will withstand almost anvthing,
cluding boltcutters, which are used in a high percentage of bike
thefts. One problem with the U-shaped locks is that vou 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.

focked. Twonder if, i their teisure, the thieves were able to remove
the locks. o

The typical locking method is to remove the front wheel and
then lock the fronmt wheel. rear wheel and frame to a solid fixed
object. Somce lock manufacturers will pay up to a certain amount, if a
bike is stolen as a result of failure of therr 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 yvou might want to use a small bag that attaches to
the rear of the saddle.

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

A number of bicvele insurance policies are available. Bicycle
shops generallv have information about these. Rates varv, but
about 15 per vear for the first $100 coverage and $8 for each
hundred thereafter seems to be about average, These policies
typically do nothave a deductible. They usually cover theft, damage
from accidents and some medical expenses if you are injured. The
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policies have some limitations, such as the area the bicvcle coverage
applies to (the continental United States) and that the bicycle must
be locked. regstered and have annual safety inspections.

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

1

TRANSPORTING BICYCLES

A number of racks (Fig. 3-6 10 3-10) for transporting bicycles
onaulomobiles are available, The three basic tvpes are rear bumper
racks, roof racks, and rear deck racks. o

These racks are useful in a number of ways. Bieveles can be
(ransported to the starting point of a scene ridie or tour or taken
along on vacations. o

Features tofook forn racks are the number of bicveles that can
be transported, ease of getting bicveles on and off the racks, secure
methods of attaching racks to vehicles and bikes 1o 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 Volkswadem_

protection of vehicles and bicycles from damage. Fig. 3-11 shows
how casy bicyeles can beplaced on a well designed rear deck rack.
In some cases, special pmteLtlve pdddmg (Fig. 3-12) is used.

BICYCLE PARKING AND RACKS ' .
The large’increase in the number of bicycles ip 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- Porre{\

In some areas, secure bicycle parking 1s available f(n atfec.
This is ideal if vou commute by bicycle to your place of employment.
~ 0 »Coin upera-ted bicycle parking devices with locking systems —
. simdlar in concept to coin-operated lockers —are available in some
areas and are beEoming increasingly popular.

®

Fig. 3-11. Placing bicycles on a rear-deck rack. ™ : , o~




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

The use of the vast majonity of bicycles in the United States
probably falls into the utility category. This includes nding reasona-
biv short distances for fun, recreation, fithess, shopping, transpor-
tation and even to earn money, such as 15 frequently done by
voungsters who use bicycles for newspaper routes.

One of the most practical ways to put L\dmgmto your. hfe is 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 andfrom work, This allows you to exercise and
save money. Also, if you live in an area that hasn't yet been rumed
by the automublle the en]oxment of ifresh air and. scenen IS a
b(mub .o ’

Bicy Lhng IS a way to go shoppmg too. The prautmaht; of this

- varies mdeh from area to area. Bicycle racks and baskets, which
" eome in a variety of bhapes and sizes, will allow carrying reasonable

. .
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Fig. 3-13. Park-A-Bike rack.

loads. And even larger loads can be carfied by Lghtweight, two-
wheel bicvcle trailerss A popular one ts the Bugger. 10's made by the
Cannamrdale Corp. 135 Pulaski St., Staniford. CT 06902, and avail-
able at many bic \,(leb shops. Tt can carry up to 80 pounds and it
attaches 1o the geat pust.

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

Cveling is an ideal famuly activity. There are many imes when
bicyeles 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 oulings. A park, especially
if 1t has bikewayvs or paths, is an ideal place (Fig. 3:15).
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TOURING

This can be done alone or with other people. The trips can be
as short or as long as vou care to make them. Bikewayvs and bicyvcle
trails and paths are ideal. So are roads with little or no automobile
teaffic—If 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 point might be a ride that can be mmpleted
comfortably m an hour, In any case, most people. start with ride
that take one ¢ h\ or less-and are usually u)mpletcd m the cla\hghl
hours. '

A few health precautions are in order. If vou are in any dnubt
about yvour health, check with vour doctor before taking up cvcling.
And especially before touring cyeling. In most cases, the risks of
cyclng 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 berat aboul the same energy
level aswalking. Then cadence should be such that you cankeepitup
long periods of time, rather than bursts of intense pedaling, then
coasting to rest. However, if you feel that a rest is needed, do not
hesitate Lo stop bicycling and take one,

Wear suitable clothing., Make sure (hat vou will .be warm
enough, but avoid clothing that will impede circulation such as
rubber sweat suits. Jogging uniforms are ideal for c¢yeling. They
Aallow freedom of movement and permit good air LiYLUIIHliUF]

Avoid overexposure to sun and heat. Wear a suitable hat, .
rests in the shade and take a water bottle along. The type that ﬁl n
clamps attached to the bicycle frame are convenient and readily
#avai}ab’fé al bicvele 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. Advanced 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 piore than one,day.

There are several basic methods. The most L()memenl but
more expensive, is to stay at hotels and motels each night and do all
of your eating at restaurants al(mg the way. This way, onh a
minimun load of spare clothing, etc. need be carried.

Similar, but less expensive, is hosteling or touring with

-
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stopovers al hostels. These are for all ages, not just for teen-agers
and young adults as the word “vouth” in the orgamzation behind the -
movement might imply. For information, write to: 4»mzum Youfl
Hostels, 20 W 17t Si., New York, NY 1001 T heft Progranis
make individual and gr oup bicvele (ray el Possible at gr t"LLL\-‘I’L‘d"llLL(
rates. '

Another method is camping—either with a tent and sleeping
bag or just a sleeping bag. Meals can be al restaurants or necessary
equipment can be carried along for cooking meals.

This involves carrving along considerable equipment such as g,
Hghtweight sleeping bay, teal and cooking gear. About 40 pounds is
the masimum practical t&tal lodd fer each bicvile. As touring bicvele
campers gaineexperience, they tend o ighten the foads, not in-
crease them, ® . |

Asageneral rule. don't carry am thmq on vow back. Don't, for
exaniple, buy a pack for hiking and expect 1( to work for bieyveling.
Instead, use pamiicrs. These are readily available mn a vanety of
types and qualities. Theycan be used on arear carrier rack, behind
the saddles forward on the handlebars and for use on a forward
carnier rack. '

In general, balance the load so 1h'1L most of thc welght 1s over
the rear wheel. Make sure that evervthing is sceure. It takes
expenence (o know where (o locate individual items so that what
vou need won't always be at the bottom of a pannier, |

One good way to gel started in tounng 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
mpromptu rides without formal mectings, dues or scheduled
activities. The hl}.,h]\ organized have many activities, including
]llt‘ﬁ"[ﬁl]‘gb, newsletters, scheduled rides (sometimes over night or
longer), bike rallics, and even extended vacation tours and trips—
sometimes 1o foreign countries.y, - .

One large organization is tf\&' Inte rnafzmza! Bicvele Touring
Socicty, 846 Prospect St., La Jolla, CA 92037, They profide touring
information and organize domestic and international [()L?b for adults
(n() children).

.

LT . If()urm;, cvelists, both I.}:\L(-ll\']dudl“a and clubs, are flt‘C[LlL‘lli]\
I;nembels of the Leagiee of American Wheelman,. 19 South Bothweell,
Pulatine, 1L 600677 This is the oldest and largest hicvCle organiza-

. tonin the United States. They publish a newsletter. Membershipis
T inexpensive and open to anyone. _
N o | . ¢ .
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BICYCLING FOR PHYSICAL FITNESS \\
Bicveling provides physical fitness activity I'cgzlr.{lies‘;w‘
whether or not it is done only for this purpose. There is a trent
todav lo take up activities mamly for the purpose of physical fitness.
Some propie are most motivated € keep up physical fitness activity
if thev do something that they enjov for 1tself not bécause it's
something they have 1o do to get fit: For these people, l suggusl i

ot of long recreatronal rnides and todring.

For those who want an extengive fitness program, 1 suggest
DE. Kenneth Cooper's Aerobic Program. His books are readily
availahle in libraries and bookstores. Prescribed programs with
point systems are meluded for a number of activites, mncluding
cyvdling. © ’

While opinions vary greatly over what tvpe-and how much
exercise is best for physical fitness, the general trend of expert
opinion seems tobe that endurance type of fithess is mostimportant
frog a Health point of view. This is best developed by a moderate
level of exercise that can be sustained over a long period of e,
This s sometimes described as continuous rhy lhnm(ll vxe [CISe,

Some bicyelists go to the extreme and use Immmg ])Ii}j._,hllllh N
that mdre closely resemble mun‘g (ranmg than recreational or
touring riding. '

.DOING YOUR THING ON A BICYCLE

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

While it's becoming mereasingly difficult to think of something
that hasn't heen done before, there's no reason w ln vour trip has to
be something new. There's also the possibility of using novelty and
specalty eveles. Some of (e possibilities are covered in Jater
chapters. ' :

RACING .

The first six-dayv bicyele rac ¢ was held in New York's Madison
Square Garden in 1891, The winner was Bill Martin. He pedaled
1.466 nules m the six-day event.

This was not, however, the first bicvele race, Hardly had the
bicvele been mvented be furc the racing started. The bicvele had to
prove itself inraces against horses.

Taday, bicvele racing 1s a well developed sport and extremely
popular i many parts of the workd, But not the United States”
However, it's becoming more popular here too, "There are now
some, world class competitors i this country and more and more
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youngslers are taking up the sport. This seeis to be a necessity if
there ts to be anyv hope of Americans ever excelling on the interna-
tional level.

N

Th -n \ T3Py rnv:‘ MiAate flmac r'\F ™ P et e Th |n 'hlf ‘-\ L‘hV(\qH
1 |.|.L lL Lwv s LILdalll L\pua 171 1c.|l.\_:) duivl Ldwlll A .2 b VRO
and track. Fig. 2-12 shows a road racing bicyele, Notice that it is 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 pretérence of the rider.

Racing is a vast subject. Alarge book could barely begin to do
justice to a single specialized (vpe of racing. The attempt here is to
presenta brief general introduction and suggest wavs vou might get
started if vou think vou are interested in becoming a racing bicyclist,
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
guite: long —up (o 150 miles or so. Some, hike the Touwr de France,
are done in stages. About 100 miles are covered each day. Thert's
even ovclo-cross which 1s done over varied (Brramn. This combies
cyeling wath cross-country running. The ovelists 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 1yvpe of racing is called time tnals. r‘?Hmt the com-
petltora race against the clock. The best time wins. There are also
team events where team members pace e‘uh other to faster imes
+ by trading oft (he lead position. ‘ :

While road racing is typically done outdoors, track racing 1s
done bothindoors and outdoors.ona special track thatis shaped like
an oblong bowt.

There are many different evénts. Some are time trials, some
are regular races with two nders ()mpttmg, agaimst cach other and
stll others are pursuit races. In pllIbLl]l races,; individual riders or
teams of nders start on opposite sides of the track and try to catch -
the other rider or team of riders over a prescribed distance. Usual-
ly, this doesn’t happen and it’s the nider or team of riders who have
~ the fastest time who win. \Iam distances and variations are used.

One factor that has limited tracK racing in the United States is
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
jo a bicvele racing club. These are n most areas of the United
States. One way to find nut about them is to go to a bicycle dealer
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who handles racing bicycles. Another wayis 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. )

[ suggest that vou jomn a club before yvou purchase a racing
bicvele. There are many different types of racing bicyeles and
usually the clubs can offer good advice on this. '

Most racers train f(_)l‘géz;“ﬁe‘l‘i-ﬁ_c type of racing. Such as speed
events 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.

e
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This chapter is intended as a general introduction to bicvele
mechanics with emphgsis on tools, shop equipment. work areas,
parts and supphies. These procedures are mainhyrelated 1o regular
bicveles but they apply to novelty and specialty cyveles as well, 7
xceptions and additional mechanics are covered in the chapters on
novelty and speaialty oveles.

TOOLS .

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

;\Itmc}?’l‘an generally be saved in the long run by purchasing top
gualty toels 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 (ools together ina
toolbox or on a peg board rack. Keep sets of wrenches, such as
sockets, Allens and so on, together. Avotd using tools for purposes
other than those for which they were designed. Time spent keeping
Lools cleamamdin order will actually save time in making repairs.

For most routine servicing and®maintenance of bicyelest only a
few tools are essential. However, these will need (o be selected
“carefully. Not having the right tool for the particular job is one ofthe
greatest pitfalls i mechanics. Pliers, for example, make very poor

substitutes for wrenches and alimost the right size wrenchis not the
‘ . : \ ‘
same thing as having the right size. Tt can be a most frustrating
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experience to start on a job, get part way through it and then find
that veu don't have an essentiat toot. _

- While regular mechanics tools will suffice for many jobs, you
will probably waut to have at feast a few tools designed specifically
for bicyele use. Sume of these look much like regular tools, but have
features thal make them more .convenient. For example, it might
have all sizes needed for a certain job on a single tool or be shaped to _,
fit m areas where an ordinary wrench won't.

For touring, vou will probably want to have a llght\\elght
portable tool kif such as one in a small case that straps to the saddle.
Matuc 1s one good brand. Make sure that everything you need for
your bicyele 15 included. Before buying, try the wrenches on your
bicycle (o see that they fit. The kif should also have the materials
and tools {or parching tubes and some spare parts such as repair ik
. 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 bicycle and that spare tubes, if carried, have
the same arrangement.

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

For shop tools designed ,espedcially for bicycles, 1 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 wilt replace dozens of wrenches. However, [ believe -
thatitis a poor substitute. However, it is much-better than pliers for
use as a wrench. Crescent wrenches vary greatly in quality and the
fow 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 imited tool kit, the\« can be extremely valuable for
httmg odd sizes

Overall length of tyvpical crescent wrenches vary from about
four to 13 inches. A six or eight inch length will generally have the
most utility as a hievele wrench, but when possible. have several
sizes on hand. ¥ach has a maximum expansion and some might be %4
too wide 1o fit certam work spaces.

Pliers. Pliers do have their uses in spite of the fatt 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 mapy 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 bicyele work, so have as “many different
types as possible. :

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 anut or bolt, are
comménly stamped on the ends of the wrench -

-~

Japanese, European and some Americapicycles require met-
ric wrenches. Usually a range of fromy8mm to 20mm will be
adequate. Sorhe American hicyeles, espgcially inexpensive models,
still use fractional or inch sizes. '

Wrenches from five-sixteenth of akinch to three-quarters of an .

inch will handle most non-metrc jobs.

Box wrenches generally provide a\gmore secure grip than
vpen-end wrenches. Box wrenches with sin-point and twelve-pomt
openings are available. The six-point provides superior gripping,
while the twelve-point provides a shofter 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-sats and bolts have not been previously
damaged, open-end wrenches are usually quite satisfactory. There
are places where they 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 vour 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. The} 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 bicycles. On many inexpensive bicycles there are not any of
these. Some bicycles with Allen-head fastenings use a single size
such as 7mm, throughout.
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Fig. 4-1. Fractional-size cone wrenches for use on hub cones and lock nuls.

Bicycle Wrenches. Spedial flat bicycle wrenches, commonly
calted 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-
teurs and so on. These are more sited Lo the needs of professional
bike miechanics than for working on vour own bicvele. Special
hicvele wrenches with-a number of open-end and box openings in
the same tool 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 commonty included
in bicvele repair ks, .

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
hroken spoke. There are several sizes so make sure vou get the
size that fits the spokes on vour bike. . “

Screwdrivers. Two basic tvpes used are the common

i screwdriver and the Phillips screwdriver. Both types come in van-
" 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 he purchased in sets. Alwavs
use the correct size {or the serew and hold the serewdrver i line
with the serew. Avold using screwdinvers 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 11
difficult or impossible to thread cable into the housings.

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

Chain Tools. These are special tools for removing nvets
from chains. They are inexpensive and almost a necessity for
derailleur chains. This i1s another tool that is frequently included in
portable tool kuts. :

Other Special Tools. One solution is to invest several
hundred dollags-for a professional Campagnaolo tool set and be done
with it. However. unless yvou 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
ab{or doing certain tasks or else make the jobs easier or

-1g. 4-2. A metric set of cone wrenches.
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Fig. 4-3. This cycle sland hoids 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 sometines purchased
by brevele clubs for use by the members. For something like a wheel
alignment machine this 1s an ideal way to spread out the cost.

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

iy
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Other useful tools include hammers, files, hacksaws, dnills,
serew exiractors, center punches, dies and 1aps. These tools will
not orditianly be required for simple disassembly and assembly for
lubriciion and parts replacement. They are only for more advanced

y imechanies,
’ Here are a couple of examples of how these 1ools can be used.
Dies and taps are handy for cleaning up damaged threads on bolts

”fﬁ"‘.&_
S,

Fig 4-4. This cycle stand holds two bikes
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and nuts. A dnll and tap extractor can be used for removing broken
hotts, Uscarcenter punch first, then doll a small hole in the center of
the broken bolt, Tap the extractor mto the hole with a hammer. Usce
a wrench on the extractor to turn it to remove the broken bolt. A
good solid work eneh with a heavv-duty vise 1s extremcely helpful.

MAINTENANCE STANDS

These go by avarely of names such as repair racks, tune up
stands, and so on, Thewr purpose 1s (o hold bieveles firmiy off the
ground so that repairs and adjustments can be made. They allow
workimg the pedals by hand and operaing the shift and brake
controls. Many of these racks allow positioning the bicvele almost
any wasy vou want i for a particular job—such as nght side up,
upside dowr orat a certaim angle. The racks hold the bicyele so that
vour hands are free to do other things.

One wav o get along wilhuul'a'_:__rat:k 15 to simply turn the bicyele
upside down and bakance 1t on the sé"(jd]e and handlebars. However,
bicveles placed s this manner tend to fall down, The bicvele 1s too
low Tor conventent work and this can be damaging (o caliper hrake
control cables.

A mamtenanee rack is almost essential for e serous bieyvele
bullder 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-
glv, A sclf-supportng professional tvpe stand for one bike at a
e s shown o Fig, 4-3. A two-bike m’u_(lel ix shown m Fig 4-1.
Figure 4-5 shows a stand with another L‘;\:P” base.

Where conditions permit, a floor mounting plare (Fig, 3-6)
attached to the floor ehminates the need for alarge heavy base. The

one shown s for ks Cyele Staind.
The standis made By Stede oo Fowordry, 155532 oo

Ave s POy Box 987 Parapiount, CA 9072510 can be quickly and
casiy disassembled for storage. This makes 10wdeal for home use.

Astand that's designed espectally for home use1s shownin Fig,
-7, s made by Wilhmarths, 101 Avenee B, Redondo Beach, CA
00277 The rack folds flat for easy storage as shown in Fig, 4-8.

If you have a suitable place for attachment, the wall attachment
and cvele clamp will save vou the cost of the floor stand. You canalso
mprovise a base for this clamp by mounting a wood or metal postin
conerete scelmside an automobile tire.

Another possibility s to improvise vour own stand, including
the clampimg deviee. The jaws should be padded to prevent marmng
the brevele toush, '
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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 antomotive supply stores,
Of course, any suitable sized containers that will withstand the use
of solvents will do. __

Kerosene seems to work well as a cleaning solvent. Spedial
solvents that work simlarly are also on the market. These can be
purchased at automotive supply stores and sometimes al bicvele
shops. Service stations frequently carry kerosene or other sol-
VeNts, . ' o )

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

SUPPLIES ”

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

PARTS

fuis generally casiest to make replacements with the same
brands and models of parts that were used previously, 1f these are
not available, 1 is sometimes possible to substitute other brands.
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if one part of a component is damaged, 1t might be best to
replace the enlire unit—espedially on inexpensive items. On more
expensive components, itis often worth the trouble to replace onty
the part that 1s causing the difficulty.

A number of what ave called universal 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 bicycles.
| I the ordinary course of maintaining most bjcveles, you will
}Jl'rlbélbl.\'%‘\\'ﬁlll to stick (e new parts for replacements, hut there
might be times when used parts will serve your furposes just as
well and save vou money. © |
* Many bievele J(dedlers have large stocks of bicycle parts.
Another possibility is (0 order by mail.‘Here are a few well known
firms, along with the approximate prices of their catalogs. Some of
these refund the price of the catalog on the first order,

—BRBig-Wheel Ltd., 340 Holly St., Denvé¥, C() 80221 ($2.10).

—Cyel-Ology, Wheel Goods Corp., Dept.’D, 14524 21st Avenue
North, Minneapolis, MIN. 55441 ($2.00). ™

Y

Fig. 4-7. This stand. made by StaterAluminum Foundry, is easily disassembied
for storage :
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Fig. 4-8 A Wilimarth bike stand for easy use at.home.

—Cyelo-Pedia. D(pz‘ B, 311 N. Mitchell, (.ad:[[(z( MI 49601

($3.00). o |
SOME BASICS
l:)L’fUI{. UHIHQ “HU [}]L’ b fS].L “)U[IHL’ ”TC““ICH.{H]( ¢ ()f b}(\{k\

. . *\.
' few hasics are m order: _

Somie lubricating tasks 1equllc that vou disassemble palls
clean them. apply Tubrication and then reassemble them. This is
commuonly called an veerhaud. The first time vou do this it will
probably be the most difficult. Usually after that it will be quite
routine, ) )

Some hicyeles come with maintenance manuals C(L}]‘I]p]t‘lt‘ with
schematics. These can be a big help. If voudon't have a manual for
vour particular bike, try to get one from the manufacturer.

Tolearn-the workings of a particular bicvele, 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 portion of this book; you
might want to skip over the sections that don't apply. For example,
the section on derailleur gears if youMmye a single-speed. Or you
might want to read t:verything to compare other bicycleé_ th‘ your
owWn, - '
Before starting any job, make certain vowhave all the tmﬂg ancl
- supplies that vou wilt need and that spare parts are av alia'bfé

The components of 4 bicycle are connected by various ty p@s of -

fasteners. Many of these are especially designed for specific bmggc,le" “
uses. Rt
The most common tvpes of fasteners used are nufs and
machine screws. They include what are commaonly called bn]ts [
order to joira nut and bolt, both the diateters and thlead patlern
nwst match. When the threadssie in ‘good condition, the match up
can be tested by turning the nut hn the bolt by hand. If this canmot be
o 1e and the threads are not ddmagg d. vou probably dq 1?01 have a

matched set e . g 1\\ .
. T =
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~ Machine screws have various head types that include hex, flat,
oval and round. Openings for fur mng tools ipclude slotled, Phillips
~and Allen. p
' CSeveral types of IIJJTb are usexl on breveles. The most COMMmON
Uare ordinary nuts, self-lockigg nuts apd wing nuts. Two types of
washers—flat and lock—are flequqntly used on hicvEles, ,
When mdl\mg replacements in fabtemngs. it's.a g(md tdea 1o
take the dam: aged or hrn'kpn (‘mf‘qlwnh vou to the hardware store or

bicycle shop so that you can get exact matchups. While substltute&.

can sometimes be used, it's g@nerally best fo StlLl\ with the Same

. size and tvpe used previously. " -- .
Bludc al&.n have a number of fab[t.’ﬂL’l’,b that’aze of special .

cie%IQH to Soive more than one purpose, For emmple theyvwan form

a bearing cage i addition to holding an axle m place. * -~ =

. "
* -
" a
&
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I'm going to say something different than most books on bigycling.
Unless vou really want to do.more, do only the minimumn amotint of
caring for and maintenance necessary to keep yvour bicycle in safe
operating condition. This might sound odd from someone who
enjoys working 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
satisfaction —or lack of satisfaction—of working on a bike that
counts. - . '

A blucle is a ver\ forgmng machine. Considering the rela—
tively low cost of the thvestment, wh\ make vourseff a slave to
sorimhing if you don't enjoy it? For ordinary niding, the differences
bel_\\een a long, time consuming mamtename program and a mini-
mal one 1s likely to be shght—at least from a practical point of view.

Of course, if vou enjoy working on vour bicvcle and keepingif shiny

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

in safe operating condition.

Keeping the bicvcle stored out of the weather, dr\ waxed and
properly lubricated is only common sense. But to what extent you
do this s a highly individual matter. There are many happy riders of
rust}‘ wonders., A shiny new-looking bicycle i1s not essential to
everione,

Another kind of care 1s how Ihe bictcles are ridden and used. A
fine ightweight btke gener%l}_\ will not survive curb jumping. How-
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ever, for the Younghis is part of iving. You can get a bicvele that is
desined and constructed to {ake this sort of thing. As a mininmum, |
recommend that bicveles be kept in safe operating condition.

A primary doncern s lubrication. How often, what kind and
how much Tubvicant 1o use are frequently debated subjects. The
three baste luBricants recommend are a light bicvele oile a bicvele
chaine oil and<a muli-purpose bicvele grease. In deseribing cach
iubricant [ havewsed the word bicvele. By this T mean that vop buy
them atbicvele shops gnd that they wilkhave the work-bievele on the
containers. You mgfi@be able to buy the same thing somewhere

without the word bicyde for less money.

[deally, a number-of tasks should be done mnnthh and more
oftenif the bievele s ridden extensively -—1L'Hs often o the blt,\ c.{c IS
used infrequently. L

First, clean the bicvele. 1t is espeaally important to wipe dirt
and exvess lubricants off with a cloth. This takes such a short time
and 1s so important to the on-going mamtenance of a bicvele thal
many bicyelists do this every time they finish a nde.

Chl cverything that requires oil that can be done externally
without disassembling the bicyele. This incudey hubs with ol fit-

gy, .7

fa

Wax the bicvele. o

Thage three steps take care of the monthly tasks. Except that
a number of components. especially brakes and derailleurs, should
be adjusted whenever they are not functioning properly, In addition,
a number of asscemblies need 1o be taken apart. cleaned. greased”
and reassembled 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 freewheet should be

removed from the bicycle, cleaned and oiled every six months. The

above maintenance schedule is intended only as a rongh guide. If
vou don't do these things, probabty nothing serious will happen. If
vou do them, your bicycle will probiably Iast longer, perform better
and look better, [s the difference worth it? Each individual must
answer that question.

MONTHLY OIL'MAINTENANCE .

While most bicveles probably receive oo little or nif oil, a few
receive too much. Too much ol can be as bad as not having enough.
[n other words, apply oil sparingty. Then wipe off excéess with a
cloth. Extra il will not be where 4t can do any good and will only
serve-to pick up ‘dirt and grit. '
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P\n ol can with a small nozzle will make application convenient.

I recommend a light bigycle oil angl a bicyele chpnoil., Ahwvays inlln\\

the spedific instructions that come with the particular bicvele.

"“l*r(mt Hubs With Oil Fittings. Squirt in about one-half
lt'dprUl]iU‘Lf}t hght bicyele oil. Most front hubs are lubncated with
grease. Do not apply ol to these. This will only tend to wash away
grease,

Coaster-Brake Rear Hubs. There are many vanations
here. Follow the manufacturer’s speaific mstructions. For example,
here's the manufacturer's recommendations for the Bendie Mode!
70 coaster brakes: S

Boendiy e e talhy tosted and Jubneated be iun less i\u.u e Tactors -
and, wrh average usc, wilb s regquire e ol or Deher lubnieanon tor
nne to b s eals of lotder, dependingg oo annount of use 10 appears
B lubnca o s necded, onds & osre drops ol edin il should be

.':p;_:':mf 2t cuch ened of the hob RBid on the adustinge cone, Fhes ol vl
‘|f {)'i\ e r'hi hiu’lj': f.’)'ifpf'f'!'frii hl‘bﬂr'fl !‘i Dohors .”I'f”Jll!

Aoy )luL relubncation we gum < disdassem 1)]\ l’mth Hrease and
ol dre used for this. ' . -

O hubs with ot fittings. squirt in about one-half teaspoonful of
bie el di A medium oll (SAL 30y is oftenrrecommended for this, as
a light oil will tend to wash away the grease in the beanngs, Mosi
coaster brake hubs are lubricated with both gredse and ol

Mutti-speed Hubs. These generally have otl fittings for lubni-
catuon. il 1s added as descnbed above for coaster brake hubs,
except that more ol might;be required. Follow manufacturer's
recommendations. |

Freewheel, Add a few drops of light oil te the frecewheel
mechanism. This 1s done externally, At six-month intervals, the
freewheel should be removed from the bicvele (but not disassems-
bled), cleaned and oiled.

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

‘and avoid getting ol on the fiction ">Ll¥f8f't’b that keep thg sontrols
from shpping positions.

Chains. Ideally. the chain should be removed monthly,
Jmnvd i kerosend or other suitable solvent, lubncated with bicy-
Te chain oil and reinstalled. If this schedule 15 too severe, sumply
wipe the chatm with a cloth, add bicyele chain ol spanngly and wipe
excess oif awav, The remtaal, cleanmg and refubncating can be
dione every sixomonths, Chain nuontenance 1= espeaally important

on derallear breveles. Shifting and chain angles place considerable

Stresss on the chamn.

119

-




&

o= "

Pedals. Conventional pedals often haye a small hole for adding.
pil. Add a few drops of bicycle oil. Some conventioral pedals and”
_mostrattraps are overhauled with grease every six m(mths Donot
“add ol 1o these.

Control Cables. Add a few .drops of bicycle ol to brake and
gear change cables where they enter housings.

Brake Calipers. Add bicycle -oil to pivot points of brake
cdipers. Avold getding oil on rubber brake pads.

ADJUSTMENTS

~ Mulu-speed hubs,- derailleurs and caliper brakes should be
adusted whenever they arg"not working properly. Inspettions
» should be made at mpnthly intervals. o Y

‘CLEANING, POLISHING AND WAXING :
Frequent wiping of dust, dirt and road soil from the bicvete™
fl‘;i]hc and components will help to keep the bicyele m top condition,
Some prople wash bicycles with soap and 'wg,telr' but I do not
ccommend this, Water is likely to enter the internal workings and
g%avh away lubricants. Tf vou do use this method, dry the bicyele off
a8 thnruughl\ as possible afterawvards. '

Cleaming compounds, polishes and waxes can be used on
painted. plated and metal surfaces. But take special care here, as
inany products on the market can be more harmful than beneficial.
Avoid espeaally harsh-and abrasive compounds. Waxes especially
compounded for bievcles are available at bicyele shops. Some of
these are in spray cans., Because of the high risk of breathing
harmtul chemicals, Isuggesl that vou du not use these. Instead, buy

the less expensive products in liqund or paste form and appl% \wth a
cloth, '

SIX-MONTH AND YEARLY OVERHAULS | t

_ JAn addition to the above, front b bs, head sets and pedals
e slwuld be-taken apart.- cleaned, lubricated arid reassembled every
T six mionths. Rear hubs and crank sets should be overhauled every
year, "1
The basic precedure is to mount thtr: bicycle in a maintenance
rack and service one assembly at a ume. For example, you might
want to start with the front hub. Remoye the front wheel. Disas-
semble the hub. Clean all parts in kerodene or other suitable sol-
vent. A pan or bowl partly filled with cleaning fluid can be posmoned
under the part to b Llcdned For parts that cannot be submerged in
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the cleaning ﬂlm, a brush can be used for applying 'the flind. An
example of this s cleaning the hub center of a spoked wheel. Evenif
vou have a big enough pan and enough cleaning fluid, don't sib-
merge tﬁe tlre and tube. -

mcmnmuugn cleaning by soaking and Drusnmg allow the
fluid to completely dry or evaporate. Wipe with a cloth (o make
certain that no cleaning fluid remains. Check the umdm(m of all
“components and make replacements as required.

Add lubrication to bearings. In the case of loose bearings not
held in @ ring retainer, the individual balls are feld in position with
~ grease while assembly is being made. Reassemble the hub and

install the wheel back on the bicycle. Then go on to another compo-

nent, : o “ny
' Unless vou have fairfv advanced mechanical skills. T do nét’
recommend taking coaster brake and internal gear hubs amlt
These are farrly complicated as bicycle assemblies go and-have a
long life generally without overhaul. If internal l't‘palrb are required, 1}
[ recommend that vou take the hulr to a,bicycle shop for repair.
. There are several réasons for this: -~

! —There are such a multitude, of dlfferenthﬂbb in use that the

awall‘éﬁ)lht\ of required replacement parts is* questionable.

« - —His difficult for the amateur to detelmme the specific prob-
f-']em o : ]

—The hub might net be worth 1epa1nn,g, bt’L,a‘let: the damage
could be so great that rEplaL ement of entire hub 18 more’econonucal.

—The time required for the amateurito do the job can be
considerable and possibly not worth the trouble. -

~—Special tools nught be required. -

For mut\ne servicing, the advantages gained by overhaul when
no repairs are needed ate probably not worth the risks. If you do
want to tacklé these jobs, try to get the assembly drawings for the
particular hub from the mahiifacturer if it is not one included in this
book. If you can't get the drawings, take special care (o note the
order that the pieces cone apart so that you will be able to reassem-
ble them again. It might be helpful to -mle-diagrams: In addition to”
the above, vou should ro{_ltmely h(f(,l\ 10" make-tertain that alf nuts

*

and bolts are properly tlghtene : ’
THE OVERALL MAINTENANCE PICTURE : .

The above maintenance scheddle is generally recommended
for the average bicycle used for ut1ht5 and recreational cycling.
However, many people successfully get by with much less. I would
venture a guess,that in actual'pl’aaqu only a very small percentage
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of the b]L\th‘H 1 Use, todavirec cweam \\here near the m’untcname
schedule descitbed above. - v
- For the nlore dt‘dltdl‘t‘d bicy Lllbl‘:. i ev en moye demandmg

maintenance s hedulc cafi be followed. This i% ebpcuall\ true when
the bicvcle is ndden longt distances ot under conditions calling for
top performance. Touting ¢y clists-generally adopt a maintenance
schedulé that-canhe carried out on the road. Bearings are serviced,
for example, wheneter dirt and grit are picked up or the bmde has
Boen ridden itwvet weather L(}Ilditl()[’lb Tol test.on the road, p] sla the
bicycle up and have R()l'ﬂt‘(]llt spm wheels and furn Uranks
for . sound ()f dirt and gnt m beanngs If present. disassemble
components, clean, labricate andreassemble. l:\penemed tqurng
cvelists carry evervthing they need for this in cohmpact andgight-
welght form. In :;ome cases, this 1$ only adequate for emeggency
repairs tmet’ﬂg}m Lo a place where the partb and equ;pfﬁent for
proper.repamns are fable.
TIRES AND TUBES

- Tires and Iubc;-, are a xulnelable pall hl(\d“ “Even if
. pr eLautmns are cll\t‘q’l(} prevent punctyres C‘[(){her ‘damage while
riding. the tires will saoner or later we'u{ouf’ The quality and type of -
#res selected plavs an 1mpm‘tant part in tlre useful life yvou can
expect from a tire.. The Ttwo main types of tires, Lhmherb and
tubulars, are discussed In Chapter 2, as are methods for athevmg
puncture resistance. - &

" Keeping a tire inflated at proper prebsure 1s important and
should become a part of the routine maintenance: and ser\nung of
the bieycle, Under or over inflation can mahﬁ riding more difficult.
and less u)mfortable Both of these LOI]dHlO[&IS can lead to'tire and
tube damage. - .

Changing tires or tubeb and patching tubes.are relatively sim-
‘ple repair tasks in the range of most btcycle users. The- “jobs are
fairly time consuming and cristly when you ha\«e them“‘done for }u;u '
‘at a Bivycleshop. L e

Tire Inflation q ;,

L

]

The. tubes used wuh clincher tires generally have Schraeder
type valves: Tubular tubes generally have the Presta type. Each
requires a differen air hose attachment to fit them. Howeveér, there
1s an inexpemsive 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 stanun; Hand pumps are available for elthel.
type of tube valves
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: It can be risky toinflate tires at filling stations. The air pressare
available s much gredter than needed and this makes blowouts
. possible. A hand bigycle pump with a built-in gauge is a much better
method. Make certain the pump vou select is easy . td™work and
efficient. im‘lgum;ﬂ a tire is almost unpu:.:uuu, ‘\'i'ul some of the
-cheaper ones that are on the markel. If the pump does not have a
built-in gauge, Use a high-pressure tire gauge..T hese can be purch-
ased at bicvele shops and automitive stores.
Due to the porosity ufmaterldls it's normal for tubes to lose dll
overa pu‘lud of time. The prdper re pr essure —usually gﬂ £1as a

I.d.ll‘-'t Ul. I_}It"ﬁbu[t“"l"‘_'lb bIlU\-'\ll On Lllt' “)ILHL Uf ne ll[t'
If the valve stem is not straight on’an inflated tube, remove.
some of the air by dt‘poBbSII]g or loosening the \ahe In the sten.
~Rotate the tube inside the tire wntil the \al\e 15 b[lalgh[ i the .
Then reinflatg. _ ‘ )
A Lummt)n problem w hen mflatn;ga lire is. improper seating of
the tire on the im. To avoid this, parfially inflate the tire. Check
seating and -alignment. Make necessary correcons with vour
hands. Then inflate to désired pressure, If seating (}I’allgnmem
bl‘l“ incorrect, altlall\ deﬂate/a,nd try agam

s ."'.'I. V_ . = -
-

Changlng and Repalrs » -

You \\'11] need a tube repajp Lit for clinches. 'lhese cdn he
purchased at bicycle shops. Ma}\ﬂ it’s the rlght kat for clﬁ‘nhel 5
because the patching material is thicket than that used for tubulars.

To make Lhangeq or repairs, first remove the wheel from the
blL\th‘ With a tire lever—mthe ﬁﬁne with=a notch 1o h()(}; '

4 .'

spoke is recommended —lift-one bead of tire over eédge o .
care not to pinch the tube’or stretch the wire bead any morg thains .
absolutely nécessary. Hook the tire lever toa spoke. Ifyou ha}eﬂ'@
type df tire lever without a spoke notch, hold it back by hand. The
difficulty is having en()ugh hands Thls 15 the Leabon fm the bp()ke
notches. ) : EER
Witha second tire lever about four 1mhes from the ﬁrsl one, llf[
beadnvernm and lotklevertoabpol\e If necgssaty, useathlrd tire
lever about four inches fr ompone of the others. Free the tire bead on
one side of the tire from the rim all the way around. On tubes witha
nut holding valve 1o rim, remove the nut. Rer e the tube. -

Thoroughly check the tire Bth inside and ou {‘9 make certain
_that. whatever caused the puncture is not still piesent. .

- Inflate the tube;lflt is importantto make repairs quukh try to
I()&d[e punctures, b} mspentlon If holes camnot be lmated in-this
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manner, plaue the inflated tube 11 a basin or pan of watet and wauh
for air bubbles. Mark holes with chalk. If the water test was used, a
tube must be allowed to dry thqr()ughl_\* before patching.

Patch a wube as follows:

Clean and roughen area where. a [J'lll.h is to be applied..

Roughen around the hole with sandpaper or rasp-holes usually

Afound on the lid of a Datc‘}ling kit container. Do this carefully. When

poorty done, this is a frequent cause of leaking around the patch.
Qpl ead an even layver of patching adhesive over the roughened area.
Allow adhcm e to dry. While waiting, trim corners of a patch if they
are not rounded. sharp corners tend to work loose. The adhesive
should be dry before bagkmg is removed from a patLh When
removing backing, take care not to touch tMe surface of the patch.

/-%ppi\ the patch, workingitin place and stretching it to the tube. If

the tube 12 to bBe Ieplaxed right away’ sprinkle talcum p(mder
aruun\d the area of patch to helg pre\ ent sticking.
" Haholein the tube is on the rim side; examine the inside of the

rim. One common problentis for a spoke that has been tightened tu

pmu‘ude past the nipple. It will pu11ah Lhmugh the rim liner and
puncture the tubg . :

" Deflate the tube. Insert the valve stem in the hole—nm first.
Work the tube inside the tire all the wayv ar ound, Smooth the tube so
that there ar e no twists. Push the tire bead batk over the rim with
your thumbs Inflate the tire'to proper pressure. Mdke surethat the
tire 1S properly seated and the valve stem s straight. If not, deflate,
make adjustments and reinflate. If there is a valve stem nut, thread
in place and tighten down. Alwaysuseav alve-cap to k\\p dirt out of

“the valve,

-—

The procedure for r#placing a tire is the same except that the
second bead is also removed frggi 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 Iourihg“_ cyelists.” _ -
- L &. ' ) .- -'--\:,_ ‘_‘
SewlUps - . = %~

Tubular repairs Ubuall\ take lunger than clenchers. Toravoid
delavs, touring cvdists who use these often carry extra tires with |
~tubes already sewn in place. They fold up and are easy to carry.

\When on the road, a i tire is Iemuved and ﬁhwd wgth one of
these spares.

However, 1t is p(;sx,ble to maké repdlrs/}n the road. '[he~

fullowing items are needed: o
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—Patches that are usually thinner than thosg used for clen-.

chers and adhesive. . v
—Curved needle.
—Linen thread. . .
— Rim ¢cement. '

—Roughening lid that 1s often found-on patching kit contamers '

or sandpaper.

—Razor blade or stilch cutters,

—Talcum powder. _ :

—halk. ‘ ) ,

To remove a tire, the first step is to break lose the cement
holding the tre to the nm. No tire wonsare required. Start near the
valve stem. [lsing both thumbs, roll the lll‘t‘ oft lhc Im. \\orl\
progressively around the Am. -

Try to locate the leak before removing the tube from: the tire
lhlw will make it possible (o repair the hole winle lumn‘\m;, a
minnum of stitching. RcsLnthm, is 1 Uime consuming job soit's
important to keep it to’a minimuim. Sometimes the leak can be
located by finding the object that caused it. If you can 't find the hole
1n this manner, pump some air into the tube andlisten for the leak. If
vou still can't focate it, submerge both the tire and tube together .

After the teak 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 wibe. Follow procedures given above for

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

Sew-ups.

Work the tube back inside the tire. 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 usually
only takes two or three minutes. Thenmount the tire. Start with the

" valve stem and qu e tire on around-the ¥m in both dlrentmnsl "

froin the valve stem. When the tise is on the rim all the way around,
rotate the tire untitfit s centered. This must be done quickly while

the cement is still 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 Lo set beforending.
If vou must ide impediately, ndeslowly and avoid turns that could
work the ure off 1. '
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. HUBS AND FREEWHEELS -

Fig 5-1 Stimano Model HC-4006 front hub. Parts are: (1) hub shetl, {2) axle. (3)
cone. (4) tock nut. (5) washer, (6) axle nul. (7) steel ball, (8) dust cap, and (9)

‘axle set

i

A typical- hub and bearing arrangement with axle nuts for
securing the wheet to bicycle frame is.shownin 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 1s 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 amew 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 correct these
problems. Of course, 1t might be something more senous such as

lack of lubnication or worn parts. But always check the cone adjust-
ment first. - -

- . i

C.ones Without Lock Nuts

These are stilar to the hub shown in Fig. 5-1 excep) that they
have no lock nut. The cone 1s locked in place by the axle nut when
installed on a bicyele frame. This 1s a poor arrangement and 1s used

.
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onl{ on me\penblve hubs. [t 1S dlfﬁLLll'[ to remove the wheel Wlthout
losing the cone adjustment. A 51mple improvement is to add. thin
lock nuts, Usually there is'ample space to fit these in.

To adjust, loosen one of the axte mounting nuts. It isn't neces-
sary to’ remove thé wheel from thie bicvele, Using a wrench that fits
the cone, lodsen 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 tighfen since thig can cause damage.

- ‘\ie\t ‘loosen the-cone approximately one-half turn. Hold the cone in
this ‘position with a Wl‘E‘I'th and tlghten the axle nut with anothel
Iwrench : ® :

L0 Thls shiould atlow the wheel to turn freely without emebiwe
play.”If not, try makmg futther fine adjustments. Loosen the cone
another quarter turn if the wheel-does not turn freely. Tighten a
quarter-turn if there’is excess play. If several such adjustments do
riot ccrrect the problem, it probably means lack of lubrication pr
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

- Cchapter. . ., ¥ :

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

: 3\ L G

14 |$@

@% 0@@@@@ @@

iy

j>- inal

Fig. 5-2. ShlmanopOO from hub with quick release. Parts are: (1) hub shell—

" farge and small ffange models shown, (2) complete axle set, (3) axle, (4)
bearings. (5)dustcap, (6)cone, (7)key washer, (8}lock nut, (9) complete quick
release unil. {10) skewer, (11)volute spring, (12)nutforskewer (13) cam’fver )
(14} body cam fever, and {15) cap. nut.
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£6 fit the cone and another to fit the lock nut. Hold the cone with one

cwrench and loosen the lock nut with other wrench. Then tighten the
coge until the bearings are fin-n_ly 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 dgambl the cone
with the second wrench. Relighten the axle nut. -

The &heel should now turn freely without excessive play. If
not, make fine aehubtmcnh as described above for cones without
lock nuts. M this#Hoes not cure the problem, vou will need to
- overhaul the hub as detailed n this chapter.

' Hubs with chk Releases

()pen the quuk release lever and remmé the wheel fmm th.
hicvele. Adust ope cone as described above for cones with lock
nats. Remstczll thc \\heel on hicvele. '

UVERHAULING HUBS ,

- Ov t‘Idel]ll]L, steps include remov ng t the \uhee] f1 om the bicy-.
'Llc dlbdbbt’lﬂbllllg the hub center, cleantig, nispecting, wpldung-
parts as required, lubricating. w‘assembhng » and remstalling wheel.

When vou are touning, some of these sleps can somelues be
-comitted until a better work area is posslbie For example, cleaning
mlght be limited to awhat can be done with a-cloth.
’ A complete overhaul is best done with the bicycle m a repan
stand. The following basic steps. with noted differences, apply: to
most standal d front hubs and rear hubs without infernal gears pr
_brakes. This includes those with fixed and freewheel sprockets.
' Remove the wheel from the bicvcle. If vou are goingto over-.

haul both front and rear hubs, itis generally best to do ome at @ time.

Finish that wheel and mslall it back on lhc hicyele bcfm e starting | rthe
5&umd wheel.

?

" Assemblies for the six basic hub l\pew to \\huh thebe instruc-
CTons dppl\*drethe front hub with axle nuts {F]}_, 5-1); front hub with
quick release (Fig. 5-2), reaghub for freewhee I'with a\le nuts (Fig.
3-3). rear hyb for freewheel with quick release (Fig. 5- £, rear'irack
hub with fixed sprocket (Fig. 5-5) and a rear hub for freewheel and
“disc brake (Fig. 5-6). _

Begin disassembly by removing axle mounting nuts or quick K
release assembly. The Jatter b\ h()lclmg cant lever and unscrewing
the 1ut-for skewer, removing tension or volute spring and shding +
Skewer outof axle center. The remainder of the quick release need
not be dlScleL‘IllblLd unless parts such as the cam-lever are 1o be
replacee. _ ¥

T h
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Fig.5-3. Shtmano Mddel HD-100 rear hu
fock nut (7Y lock nu1 (8) spacg. (9) spatigl]

Va. .
3 'i’

!b711 (11}dust cap, and (12) axie Set

wnl']!ax'fehuls Parts are: (1) hub shell, (2} axle, (3)cone (4) axle nut, (5)lock washer {6)

-, R -

_i 1£ III

09ty
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Fig. 5-4. Shimano 600 rear hubforfreewhefel wilh q
set, (S)axle (4)steelball (5 )dus%cap,;e

uick release. Parls are: (1 Jhub shell—-Jarge énd smadll flange models shown, (2) complete axle

)corie, (7)keywa$her (8) etk nit, (9)cone (10)lockfnut (11) spacer, (12) complete quick release unit,

E

(13} skewer. (14) volute spring, (15) put for skewer 118) 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 ght‘glt..hl one for vour brand of freewheel. These tools cost
approximately $3. You will aisn need a vise with copper jaws or a
bpeual axle vise such as CNEESRLELO WD in Fig. 5-7. This is let’d 1 d
regular vise as shiwg ;

Mount the 3
vise as shown i
freewheel add g
move the spacer rNEg
spacer. In this case, the
spacer. .

NeXt, remove lht axle and wheel from the vise. Lhmg the
freewheel removal toolin the vise with splines or lugs, depe ndifig on
tvpe of tool for particular freewheel, facing upward. With sprockets
duwnward. slip the freewheel over the removal tool. With the todl
seated and aligned, rotate the wheel counterclockwise until the hub
comes off the freewheél. In some cases, especially with lug ty pe
freewheels. it might be necessary to hold a tool in pobltmn\n using
an axle nut or reinstalling the quick release assembly. Thisdgonly
necessary to free the thread hold imtially. Once the freewheel
center 13 started. remove the nut or quick release assembly and
turn the freewheel,

of the vice or a spevial axle
| be a complete wheel with
{F"an ‘appr ()p[‘]dtt‘ memh res

X nut must be remov ed first—then the ,

necessa Ghs also have a spacer washer between spoke
' hext stepis Lo clamp the lock nut on one end
< B gy “'f‘ -.'M’Tlold the lock nut with a wrench on the
dO\\n\\ar'_' @rmb. If the hub has no lock nut, form one by
tlghtemng an axle nuf agamst the cone. Withanappropnate wrench,
loosen and remove the lock nut on the upward end of the axle, if
present. Then remove the cone. Slide the axle out of the hub.

There are two tvpes of bearing arrangements. With one tipe
the beanngb are caged in a retainer and with the other ty pe. they are —~
' l(}%g -Thgse irrelainers can'be remnv"gd as a uf“’i 'I hg_ﬁm;e kind=_
are covered by dust caps. Phey can be removed by p‘f‘mngthem nuff
Take out the individual hearings. 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 becmngs from the other cnd ()f the-
hub. . . -
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Flg 5-7 Park axle vise.

[ o

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

it. : ) _
‘ Clean all parts in solvent. Check all parts and make repiace-
ments as necessary. If anyv of the bearings are worn or pitted, it'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
bearngs are packed in bicycle grease. The grease will also serve 1o
hold individual loose beanings in position until assembly is com-
pleted. :
After assembly, adjust cones as described above in this chap-

'-‘fr'_-_-;-*teﬁf~ Hold gone m positionand tighten the lock nut.

On hubs where a freewheel was removed, reinstall the
frecwheel, 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 vou do it a few
umes. 1t becomes routine and can be done fairly quickly.

£3 #
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Coaster Brake Hubs j _

Couster brakes will usually @ve long sefvice without overhaul.
[deally. they should be dismantied. «leangd and Jubricated about
onee a yvear under normal use. 1f the hub Has a grease fiting or éil
cap. vou can probably get by for a period of several years by just
adding fubrication penodically. - Y

l L]

Fig 3-8 Use of Park Axle vise

*
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~ The following description of the opelation of a coaster brake
applies to the Bendix Mndrl 70 shown in F]g 5-9, but most operate
m essentially the same wa\ ‘When the pedaJ direction is reversed
for braking (back pedaling), the drive s¢rew (BB-502) is turned. -

Screw agtiou causes the retarder sub assembly (BB-159),

which consists of driving clutch, drive and expander and retarder
spring. to move toward the expandér (BB-533). The cammed
surfaces on the ends of BB-533 and BB-15Y facing each other
spread the brake shoes (BB-22) so that they create friction or a
locking action against the imside of the hub shell. This causes friction
between the expander (BB-533), which is connected by the brake l
arm (BB-510) directl¥ to the bicvgle framé, and the wheel to form
effective braking action. In othef words, the hub is joined to the
bicvcle frame, by friction or ‘é logkang 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 are fairly L(Jmphcated I suggest that

inexperienced bike mechamas have overhauls and repairs done at a
bicvele shop.
The overhaul instructions for the BenchxaModeI 70 coaster
brake, as shown in Fig. 5-9, are included here as an example.
To remove the rear wheel from a bicycte, place the bicyde
l.lpbldf:‘ down—preferablyin a mam,tenam.e rack. Remove both axle
nuts; unfasten the brake arm frenf{he arm th—leavmg the arm chp

" . 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. Tht\dnvmg screw

% . can be removed by unscrewing counter clockwise) The wheel

should then be carefully lifted off the internals while yowhold shoes
tagether with your ﬁngers Internals can then be easﬂ\ isaséem-

Clean all part& in solvent. Inspett parts and make replawments

© .y as required. | -

To reas&.emble 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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axlg. Allow the axle to praject approximately one and one-eighth
“ineh beyond the arm square. The bearing should then be greased
and placed m a BB-532 dust cap—with balls outward.

Using the long portion of the axle as a handle, the expander-
axle sub-assembly. parts BB-533 and BB- 4, should be pushed
through the bea;;mgt unftil the beanng seats in the race as shown n

Fig. 5-10. * . {

_ The BB-510 brahe arm should then be assembled and parts
locked in place with a2 BB-15 axle locknut. This assembly should
then be'fastened in a copper-jawed vise— with the arm down. The
“drnive end expangder, 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 beanngs properly seated.
The sprocket end bearing (BB-516) should be installed with balls
toward the htb as shown in Fig. 5-11. ’ '

Ommm {0 0 3- -
f 4 ® 85516 gg 533 | 86-159
_ . : Lé - T )
BB14A | l; h ‘
: 10 ] :
PAYARL L
{ ]9 i[}l@ - @
~,  8s-15 88-11 | B8.532 7)) Be-4 BB-581-586
BB-510
B8-516 BB8-502 pgg-20 BB-558 BB-155
BB-14A
it
= o
aa®®@®@ Q@@
BB-7 BB-15
53-142—148 88-13A

Fig. 5-9. Bendix Model 70 coaster brake. Paris 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, (8B-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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Fig. 5-10. Instaling expander-axle sub-assembly.

The BB-502 driving screw should then be screwed into 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 con'e in that poSsition
with a thin wrench and tighten the locknut with a second wrench, .
There should be a slight amount of side play at the wheel tim.

Place a BB-538 dust cap over a BB-502 drive screw. .

Attach a sprocket on BB-502 so that the three lugs match lug
slots provided. v _

Install a BB-135 retaming ring.in the gmme next to;sprocket,

Reinstall the wheel on the bicyvele. 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 chp scret 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 ether fork end. Tighten the axle nuts securely.

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

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

Fig. 5-12 shows Besdix Model 76 coaster brakes. Ov erhauhng
these 1s very similar to the Model 70 descnbed above. The main
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difference s that Madet 70 hab wo bl ake sh()e -and Moglel rh has
four brake shoes.

The parts and dbbt’l'l'lb]\ of a S‘hnnmmB Type coaster bra!\edle
shown in Fig. 5-13.

Multi-Speed Hubs

Figure 5-14 shows a Shimano FA-tvpe thrcc speed hub gd
- Fig. 3-15 shows a three bpeed hub with coaster brake. Unless vou
- are an experienced bicycle mechanic, | 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 fitting
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 handle and see if
the cable moves at hub end. If not, replace the cable. _

With eable intact, check to see the cable slides through housing
and pulleys freely. If not, remove wire and lubricate. If rusted, '
replace wire. ) -

~ Cable adjustment varies with the make of the hub. For exam-

ple. the Sturmey Archer is adjusted-as follows For three and five
bpeed hubs, place the right control lever in the center position.
- Adjust the cable until the end of the 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

ﬁ‘e
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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 point 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 still not operate properly by operating control
levers, loosen the cable until it 1s 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

Akely v tHe cable or control lever. If the gears do not work,.the
problem 1§ likely to be inside the hub. The most likelv internal
peoblem is lack of lubrication. Add lubrication through the hub shell
fitting. Also check to make certain that conesare properiv adjusted
and controf rods at the ends of the cable are tight. )

&

Freewheels

Instructions for removing freewheels from hubs are given in
the secuon on overhauling hubs. I suggest that vou do not try to
disassemble the freewheel umt itself. Also, special tools (Fig. 5-17)
are required for removing sprockets from the freewheels. If vou
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 suggestdiat vou soak freewheel and sprockets
as:a unit in wsivent. Drainsallow to dry and wipe unit off with a cloth.
A brush can be used with the solvent for cleaming between the .
sprockets. &

When thé™nit 1s Lumpletel\ clean and dry, ol 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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with a slight depression for cémenting on sew-up tices. When
spokes are properly adjusted the wheel will be true. That is, 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

"

1] 559 A joint sleeve
1 5598
L joint lock nut
' 551 T = Joint boli. K )
béll crank F= e '
lock nut ) '
I RE'D MARK
5 | —
‘ 152 A
bell crank cap nut / 168 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 té remove sprockets from f1ywheels

*

-is some risk of puncturing the tube by tightening a spoke mpple 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 alignmerit made. All
to prevent something that probably wouldn't have happened any-
way. ' a .

Turn the bicvele upside down or mount it in a maintenance rack

* 3o that the wheels can be turned. Using brake pads or the eraser

. I
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Fig. 5-18. Shimano Model FC-300 multiple freewhee!. 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. .

[nmost cases, 4small adjustments to the spokes 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 correction would be to loosen

the spoke that is pulling the rim to that side and toward the axle. Try

a quarter turn of theispoke. Then spin the wheel again and check for
trueness. Repeat this metfod unti! the rim is true.

One or two broken spokes can sometimes be replaced without

wTemoving the wheel from the bicyéle 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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Fig;, 5-20. Park wheel truing stand.

spokes broken in such a way that vou can unthread the broken
spoke out of the nipple.

If not, vou still mught be able to get by without removing the
wheel from the bicyele. Let the air out of the tire and work the tire
and tube 1o one side in the area where the nipple is to be replaced.
Lift back the rim liner. Remove the nipple. It 1s best to use exact
replacements for both nipple and spoke. Take the broken pieces toa
bike shop to use as a guide. In some cases the sprocket pla {b
will not allow inserting a spoke in the normal manner. In thisZase, an
extra fong 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 o new spoke m place, tighten the nipple untl it s approxi-
matel he sane nghiness as neighboring spokes, Final adpusts
ents can be made after thetird has been inflated, _

[ the wheel s too far out of aigniment or has too many broken
~pohes Tor e above correction procedure, major wheel trumyg will
be required. Simce thus job requires constderable skill, vow might
want to ke the whegl to abicvele shop and have it done. I so, it will

he less costhvaf vou rémove the wheet from the bievele and remove
the tres tube and gin) iner fram the wheel, )

., Or vou might want to tackle the job vourself. For high perfor-~
mance bieveling, a \\'hvc'l‘"lming stand such as the one shownin Fig.
-2l be almost essential. Feor less cnteal work onaunhiy evele,
vou canoamprovise @ stand that sl probably allow vou 1o do an
adequate )ob,

A brevele forfgurned upside down and mounted ina vise by the
stem will serve as a stand. (Fye. 5-21). For rear wheels, the axle
notches in the fork blades or dropouts will ﬁrpbably have to be
widened to take the larger axle. The wheel with tire. tube and rm
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 i1s perpendicular in the
mountings --and one on each side of the first half the width of the nm
awav from i, ' .

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

‘non-deratleur rear hubs have the hub centered with the v, The

-




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

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

Ceentered between the dr‘npnula so that it will ine up exactly with the
front wheel Toachie v this effect, different lengths of spokes are
Jused on uppmm stdey of the hub flange. Observe this pattern on a
‘derailleur bike. [t af\l]ed dishing.

The mprovised truing stand wilt allow centering the im (o a
fair degree of accuracy. If greater aceuracy is requncd a truing
gauge (Fig. 522y or professional type lrumg stand with precision
centering gauge is needed, o :

A trumg stand, in addition (o Lentenng the nm, is 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
tightemng and Irmwmng spokes.

Before starung the alignment of a previously used uheel
replace all broken or damaged spokes. Tighten them approximately
the same amount as neighporing 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 1 another. The procedure is to loosen the spokes in the
flattened area and o 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 nim moves away from the
guide. Bulges will show when the rim moves toward the guide.
When the wheelis concentric, the rim will remain ant equat 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 nghtcned This will have very httle effect on
u:menmult\ :

Keep in mind. however, that there is no point in lposening a
spoke that 1s already very loose. A wheel laced by the procedure
given later in this chapter should result in approximately the nght
spoke tension or tightness. This can vary for anumber 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,

loosen each a quarter turn. Both too much and too little tension can 5 &

lead 10 broken spokes.

Contnue makmg adjustments until you are satlgﬁ(gd with the

=
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fateral trueness of the wheel. Correct the major deviationsest then
take care of the minor enes. Makea final check of the m:u'vntl":ilt‘ity.
I this ~ull looks okay, the truing s completed. '
Althougla trumng stand s a farlv aceurate gauge tor centering a
wheol s stlla good idei to check this with avhecol dhemng gauge as

showm Fueo 52230 This s espeaally important on rear devailleur
rins. Place the tool flat agamst the nm on one side, Set the gaugedo

.

-Fig.'5-22. Wheel ceniening gauge
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matrk the mside area whoere the axle goms the frame. Move the (ool
rothe other =ide of the wheel, The mcasurement should match. If
nat 1t wlil he necessary to loosen all spokes from one side of the hub
andd fwhren db of thosg on the other unul the nmoas centered. Then
Jheck wheeh iraeness agimnom a tramg stand.

STRAIGHTENING RIMS | {

Inmost cases. onlvimmor corrections can be made. I there are
Ay =harp bendds i the rim vou will probably have to replace the nin.
Steci riies are generallyv easier to stratghtagn than alloy rims. But this
depends g the extent and area of diﬂllilt'.

PROTRUDING SPOKES ¢

Betfore putting a rim liner over a chincher om or cementing on a
sew-up e toa tubular nm, check 1o miake certam that no spokes
extend bovond the mpples on the tire side of the run If any do, file
theni oft untl they are flush with the mpple and sniooth. Also check
to make certan that all mipples are seated properly.

L. I3 b
N ..
"

WHEEL LACING Dy

- L %

There are situations where it is“:"l'i‘éces,__sary tospoke arimtoa
hub. Wheel lacing 15 actually quite easy once vou get the knack of it.
But it douvs take considerable praciice Befnre this pomnt 1s reached.
Unless vou plap to do a number of wheels, vou might want (o leave
this work o a bi't‘_\g.'lu," shop. “

A good wav to learn wheel lacing 1s to get an old spoked wheel
and use st ke a puzzle. Take it apart and put it back together again.
Use ligrad wronch 1o free the nipples from the spoke threads the
first tme vou take the wheel apart. The wheel can also be used to
praciice trumg. ‘ N

For an actual lacing job, vou will need the correct tength and
size of spokes It the mm and hub were previously spoked together,
use an old spoke as a pattern. Take it to the bicyele shop with vou
wher buving new spokes. Most shops have charts tHat gve spoke
lengths and cross patterns. This is the specific number of head-*
down spokes each head-up crosses over. The most common cros-
ses are thyce or four. '

O ~ome wheels, espeaally those used onderalleur bikes, the
spokes adl be niterlaced. This means that the head up spoke
croxses oo albhut the dast of the spokes iy the crosses and crosses
urder the last one It should he noted that the laang arrangement

150-




, I

W

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. Usuaally from about 18 on some very small wheels to 40
holes on some 27-inch wheels. For some special projects descnbed
in this book, other combinations can sometimes be used. For
example, it 1s possible to spoke a small 18-hole rini to a 36-hole hub
by skipping every other hole in the hub. This will work as long as the
pattern is symmertrical. You can get the correct length of spokes
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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. 1 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 yvou are ready to lace a wheel—and have the hub, rim,
nipplés and correct length 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 run. 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 set the
spoke heads flugh) as might be imagined. but to reduce stress from a
sharp bend in the spoke. The spoke head will he on the flat Slde and
not the countersunk side. : R

[ find it convément to drill a hble in a workbench so that the
axle. if i the hub, can extend dm\ 1 into the hole to hold the hub
upright.

Begin byinserting bp()keb through the upward hub flange. Pass
every other one through in.the opposile direction. If the hub ﬁas
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 vou. Just make sure that every other spoke passes through in
the opposite direction. An easy way to do this is to insert every
other spoke and pass them through in the same direction. Next,
insert the remaining spokes on that end of the hub. They will ail pass
through in the opposite direction.

" Oni 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 facfng upward. Group all
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other sppkes in a bundle to the opposite side of the rim. Turn the nm
s0 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

nght or left of the valve hole. Thread the nipple onto the spoke four
full turns. Do this for all spokes. This assumes that yvou 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 &
centered hub and use four turns on each mipple as you install the
spokes,
Select the ne\'t head- up spoke on either side of the f"rst bpoke

side is head down. This spoke will go to the rim in the fourth (skjp
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 mpple. If, for example, the Wheel has a total of 36
spokes, mne-should now be in place. There h'hould be three vacant
rim holes between each spoke.

Twistthe hub so that the installed spokes are tight. This should.
be done in the direction that leaves no spoke crossing over the valve
stem hole. The spoke adjacent to it should angle awav..Chegk this
carefully. This is a common mistake, which, if made, will lead to a
spoke being in the way of the valve for inflating the tire.

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 5héuuld 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 \\hlth pattem s use(ﬂ continue with the same
planuntil all of the spokes with downward *faung heads in the top Rub
flange have beeninstalled with the nipple$ tightened four turns. The
rim should be half laced at this point witha spoke jn every other nm
hole. The pattern should be consistent. Check these points care-
fully. Do not continue until any errors H_ave 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 is head-up just to the left of this spoke on the
bottom flange. Run the top spoke parallel to the bottom ong and
place it in the hole to the left of the bottom one. Thread 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 nmm will be consistent with every fourth nm hole empty.

Take the remaining spokes in the top flange. They should all
have heads downward. Lace them to the nm with the same cross
pattern that was used previously. If an inferlaced pattern is being
used, dornft 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 tength of the spokes. :

If evervthing has been done correctly, the spokes should be n
a consistent pattern. All of them should have four turns onto the

154




GGl

- . 4

Type A A :
. CC 65 afmm 1 7.0 }—5mmi2 1°2)  '59mm(2 5716 - a -
s cC ?5 B imm(? 14 ‘J—-?Smme ] Tesmmi2 1 27 nT
1]
_1

Fig. 5-25. Exploded views of Shimano Tourney center-pull caliper brakes. Parts are: {1)tock 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, (3) R.H..
armreturn spring, (10)flanged thrust washer, (11)inner brake arm, (12)ou1er brake arm, {(13}bushing, {14)pivotbolt, (15) center cable, (16)cap nut

~ for brake shoe, (17} brake shoe—left, (18) brake shoe—nght (19) brake shoe cornpletemleﬂ {20) brake shoe complet&—r1ght (21) radius

bushing—rear, {22) square seallng pad—rear, and (23) arm bridge with center bot.
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mpples and approximately equal tightness, If [hlblS not the case, the

_ problem is one of three things:
- —You have made a mistake i the spoking pattern

Von* b nara 1o ad tha

- J.UU. llav < UDCU LJ.J.C WJ.UI.].E Llll:!:! }JGLLClll

~The spokes were the wrong length. . -

If vou spoke arear hub that has a dishing effect, the mltlal lacing

Is the same except that different length spokes are.used for each

hub flange with the shortest length off the sprocket side. A less’

désirable but still satisfactory methodis to use one length Qf spokes
and take care of the dishing by spoke dujut.uu;uv Lace the wheel

first wath four tums on eaLh nipple the same as 1s done for a centered
hub. ' .
Forall'wheels, the next stepis to tighten all nipples. Fora front
or centered rear hub and for dished rear hubs where two different
lengths of spokes are used, tlghten all nipples until the threads on
the spokes are just cov eled "For dished wheels where one length of
spokes are u'sed screw all spokes on the sprocket side down.until
the threads are justtcovered. Then tighten all spokes on the other

side until about four threads are®still visiable. The dishing effect is

achieved bj' ‘having the spokes on the sprocket side tighter. The -

total effect:1s to have the rim centéred when mounted'in the bicyele
frame. -

The wheelis now ready for truing, as detailed previously in this
chapter. It should be apparent that wheel lacing and truing 1s 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, cabte housing, uhe\blal\e
caliper and brake shoes.

Unless otherwise noted. the following matenal apphes to both
types. ) '
Hand levers

Fig. 5-27 shows one type of hand lever and Fig. 5-281s another
tvpe._ Most levers are sinilar to one of these two types.

Some hand levers have a quick relecas®device that allows
opening the lever wider than normal. This opens the brake-pad
calipers further than usual and makes wheel removal easier.

e
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Fig. 5-27. Shimano Model MD-100 brake lever. Parts are: (1} lever 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, thatis
.~ ideal for this. The holes fit over the nuts on the brake pads.
| Some 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 vou are going to remove the cable from
the housing anyway, don't worry about this.
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. Loosen the hand lever clamp. A screwdriver can be used for’
either tvpe. 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 squted
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 old one-atongto the bike Shop to make cértain 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 lever. Thread the other end of

Flg 5-28. Shlmano Model MB-100 brake Iever Parts are: (1) lever, (2) lever
bracket, (3) pull up bolt, {4) pull up nut, (5) clamp, (6) pult up stud, (7) flanged
thrust washer, (8) ¢able anchor stud, (9) lever adapter, (10) cable set and
{(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 unti) 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. : o
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 —especially 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 thatfits
into an eve 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,

Install brake shoes on brake arms. The closed end of the metﬁl
holders if on one end only, should face forward on the bicycle so
that friction against the nm 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 fir$t step in making adjustments s to
check the alignment of the brake shoes. These should be inline with
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the edge of the im. If ngyy, 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 caliper should be the same dlb[d]luﬂ from
the im. If not. loosen the calip hmountmg nut and turn Lahpers
until shoes are both the bamt&tdme from rim. Retighten the

caliper mounting nut.

Properly adjusted, the brake pads should -be one- elghth inch
from the nms 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 rim, pult 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 remov-
ing the cabipers from the bicycle. A second methodis to remove the
calipers from the bicyele, then clean and lubricate them without
disassembhng them. Another-method 1s to disassemble, clean,
assemble and lubricate. '

On nexpensive calipers, replacement parts are often difficult
to find. You might have to replace the entire umt. Rep‘lam.emem o
parts are usually available for popular, expensive umis. :

‘- L

To remove the caliper from a bicycle, loosen the cable anchor
bolt and shide the cable free. Unfasten both ends of the transverse’ ¥
" ¢able. 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 caliper apart, begin by removing brake
shoes. If you do not have asseinbly drawings, make a sketch so that
you can gei 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 instalbng springs. They can injure fingers if they slip.

Adjust brakes as detailed in the section above.

Side-Pull Calipers =~ %
There are many brands of side- pullgalperSﬂusealdmost are
——sinlar. Before dl&.absembhngaﬂfj&s to replace broken or dam-
- aged parts, find out if replacement parts are availabte. If not, you

might have Lo replace the entire Lahper—ebpemall\ mexpensive
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 shide the caliper free. If yvou replace a caliper, use an exact
replacement that 1s the same brand and model if possible. "

If you 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‘we spring ends from stops on brake arms. Remove pivot
fasteners. Separate brake caliper arms.
' Clean all parts except brake pads in solvent. Inspect for wear
and damage and make replacements as requi\red.___ _
Reassemble m reverse order, lghtly ;ml' the pivot bolts and
holes before mstalling fasteners.
Adjust brakes. '

Trouble shooting

Most common caliper 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 is located,
corrections can often be made by bending parts shghtly
and apphving lubncation. :

-

Fig. 5-31. Shimano Model MB-110 braké lever with extension jever. Parts are:
(1) lever, (2) lever bracket, (3) pull up bolt, {4) pull up-nut, (5) clamp, (6) pull up
stud, (7) flanged thrust washer, (8) cable anchor stud, (9) extension lever, (10)
extension lever spring, (11) cable set and (12) outer band for one-inch tube.
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Draggng brake pad. Check shoe adjustments. The
catiper should be centered when released. A problem
also might be a loose ﬁmunting nut or sticking pivots.
Avoid getting oil ¢n brake pads, “mmellmcb the probjem
15 wheel alignment. .

Cable frequently breaks. Ubuall\ some part of the Lable
housing 1s causing chafing. Check for burrs, bends and
kinks in cable housing. The usual correctionistoreplace
thehousing™ ~~ 7

Safety Levers

Fig. 5-31 shows a safety or extenbmn lever. A frequent modifi-
cationis to add extension levers. Safety extension tevers 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 thé air out of the system. #

DISC BRAKES

Dm brakes are becoming increasingly popular. They offer
all-weather performance, smooth braking action and allow continu-
ous brake application 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 blcydes 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

Y .

bicycle. - :

PEDALS = . . . Eee-o T

The three basic types of pedals are those thal cannot be taken
apart for overhau! or lubrication, the type-with two rubber pads
attached to a metal base by bolts—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 onés for your bicycle when selecting re-
placements. ) -
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Fig. 5-32 Exploded view of Shimano Mode! BC-100 disc brake. Parts are: (1) cover fixing bolt. (2) bracket cover. {3) adjusting bolt A. {(4) adjusting
bolt B. (51 setting boit. (6) setung nul. (7) adjusting rubber A. (8) adjusting rubber 8, (9)bracket, {10)flange nut. {11} nut. {12)1cothed lock washer.
(13ynon-turning washer. (14) return spring. (15) adyuster, (161 holder A. (17) cable adjusting bolt and nut. (187 bail plate. (18} 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 cenler 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 boit.
(35)spning washer. (36) clip band. (37)disc plate.i(38) lock ring, (39) spring washer, (40)pad lock nut, (41)brackel fixing bolt and {42} bracket fixing
washer o :
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5 This type pedal is lubFicated externally by squirting oil on the

~ bearings. If they break down, they are usually discarded and re-

“placed with new ones. For sidewalk bikes, this mught be more
practical than it seemg at first.thought. They usually give adequate
service and are inexpensive to repldce. )

, 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 R1ght 51de pedals have conventional right hand-v,
spindle threads and are marked R. Turn Lounterdockmse to re-
move them. »

The pedals are not interchangeable and trymg to thread them :
on the wrong S1de m]l damage the threads

o Rubher.Pad Pedals That Can Be Dtsassemble¢

While these pedals can be-disassembled for overhaul and re-
‘pair, the vast majonty that are in use probably have-fiever been
taken apart, These will generally give long service with no added

ubrication or you can squirt oil on the bearings: periodically. L N

To disassemble, remove the pedal from thé Bicycle. Remove

nuts from long bolts that extend through rubber pedal-pads. Slhip
- 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
wasber and bearing cone. The two types of bearings are loose ball

- bearings and bearings in retainers. Remove the bearings, bearing
cup, splindle housing, igner beanng cup and inner bearings.

Clean all parts except rubber pedal pads in solvent. Replace
pdrts as required. With many mexpenswe pedals, a bent.spindle-er—-
other major damage might make it preferable to buy a ngw pedal

. rather than attempt to buy replaclementpans Replacement parts to
fit-most pedals, including spindles, are Feadﬂy available.

When reassernbling, add bicycle gre.iase 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. -

Rattrap Pedals

- To disassemble, remove the pedal from the bicycle. Remove
~ the pedal spindle cap. This might be threaded on or held in place. .
_~ with small bolts. Remove the locknut. Slip off the kéyed j
tockwasher. Thread off the cone and collect loose bearings. or

w -
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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 is 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 plav. If not, make necessary cone adjustments. °
While most rattrap pedals are lubricated with grease, some
expensive racing pedals usevil. These require mofe frequent ser-
vicing, but have the advantage of minimum friction. .
Toe Clips, Straps and Cleats _ - 2

Toe clips and straps are seldom used on p‘e_dais 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. -

Pedals with clips and straps already attached can be purchased
or you cahpurchase 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 mth buckles and quick release attach-
ments. Toe clips are sometimes used alone. But most often the
clips and straps are u ogether.

Straps might require reacement from time to time. The clips
generally have a long life spanbefore replacement becomes neces-
sary. ‘

While most cleats are used with toe clips and straps, a few
cleats clamp directly to a spedial 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 hikes are classified as narrow.

The wide, chain is one-eighth inch wide —the width of the
rollers —usuaily with a one-half inch pitch which is 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. buthave three:thirtv-second inch (2. 38mm) width. These are
" connected at all links by rivetd, Master links cannot be used on
chains for derailleur bikes. Thlb extra width will not pass through
the deralleur mechanisms 01-/f{t 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
Svsten:(Fig. 3-34). The 10 millimeter pitch system reduces the
overall weight and size of the comp#nents and offers the following
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 cortesponding factor of 10/12.7. The weight
" has been reduced by a factor of (10/12.7)2. In terms of
percentage, the fronflchainwheel can be made 21 per-

. cent smalier and, am ingly, almost 38 percent lighter:
Py “Increased efficiency ~#'hen the rotating parts are made
lighter the acaelera“tmg efficiency is increased. The
energy of the nder is transmitted to the bicycle faster
and with less power loss due to components mass and
friction. This means thét hills cah be climbed faster and
pedaling on the straights is also easier.
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Fig. 5-35. A screw-type chain toal. F
| | |
® Smaller components withgtand deflection better. Since

the front chamwheel diameter is smaller, bending or

warping due to deflection is. kept at a minimum. This

- results in less wasted ‘effort and also contributes to -

mereased speed.
® Gear shifting is eagler. 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 smoother:with less power loss.
Chain Removal |

. oy .
If you have a wide'chain, toosen the rear hub axle nuts and slide

the hub forward to slacken the chain. Locate the master link whichis

wider than a normal ink. Flex the chain and pry the master link off
with a screwdriver. Remove the link posts and backing plate. These
shde out as a umt. '

If you have a narrow chain, a rivet exiractor tool is required. |

The two basic kinds of extractors are the screw type (Fig, 5-35)and
plier type (Fig. 5-36). Open the extractor tool and slip if over the
chain. Line it up with ativet and then ¢lose the extractor until the
rivetis free of all but the last plate. Do not drive the rivet all the way
out. Figure 5-37 and Fig. 9-38 show the use of extractor tools.

Remove the extractor tool. The chain can now,be separated.
After removal, clean the chain by soaking it in solvent. A stiff brush
can also be used. Allow the chain (o dr)-'.‘;g' s

¥
L4

170




Fig. 5-36. A plier-type chain tool. !

Lubricating

Sgak the ¢hain in pan‘of bicycle chain oil. Then hang chain up.
preferably overnight and allow it to dnp dry. Use a collection pan.
Obviously, this s hot a job to don vour hiving room." After the chan
has dripped dry, use a cloth 1o remove any remaining excess oil. :
The chain 1s then ready to be remstalled on the hicycle.

Chain Installation

With a wide chain, place the chain over the front and rear
sprocket teeth, Insert the backing plate with two posts in holes in

L]

Fig. 5-37. Using a screw-type chain tool.




Fig. 5-38. Using a plier-type chain toal.

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 chainshould
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 bicycle. 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 position.

Replacing Links |

A broken or defective link can be replaued by drivirig out rivets
with 2 chain tool. 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 1n place. : _

On a wide chain, a defective link can also be replaced-with a
master link. yse an extractor tool to remove a defecfive 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.

i o .
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Tight Links :

This is a frequent problem when chains are not oiled periodi-
cally. If bicyele chain oil will not cure the problem, use a rivet
extractor tool to move the rivets of sticking links shghtly 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&stéps will not cure

=sticking, install new links to replace sticking ones, lf there are many

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 beaﬁngs cups,
washers and locking devices to hold everything in place in the
bottom bracket of the bicvcle frame.

-

Types of Crank Sets

\'7_']?}17'& basic types of crank- axle assemblies are used on mod-
ern bicycles:

Ko ARM
COTTER CRAN

WASHER

NUT
LOCKRING

SPROCKET

ADJUSTING
CUF

RETAINER

COTTER

-~ CRANK ARM

Fig. 5-39. A cottered crank assembly.
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Fig. 540 A one-piece crank and hanger assembly.

— One-piece steel forged axle and cranksin a single unit, Fig.
5-39. ' . _
—Cottered crank assemblies (Fig. 5-40). Pedal arms are at-
tached to separarte axle by means of cotters which are tapered pins
with a threaded end for nut tightenjng.

—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
type 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.

- Dverhauling

The basic procedure is to disassemble, clean, inspect, replace.
parts as required, lubricate, and reassemble.
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Fig. 541. Shimano Dura-Ace Model GA-100 crank set with track-t pe chainwheel Parts are: {1) crank arm dust cap. (2) spindie bolt. (3) spindle

washer. {4]r'@hl crank arm. (5) chainwheel. {6) chainwheel fixing bolt. (7) chainwheel foeng nut, (8} left crank arm. (9)R.H fixed cup. (10) steel ball

retainer for bottom brackel. (11) bottom brackel spindle, (12) L.H. adjustable cup. {13} lock ring, {14) dust seal. {15) hexagon wrench key, (16)
cotterless crank exiractor 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 s turned
- counterclockwise for removal, ' '

Remove the lock nut on the left side. This has a left hand
thread, so it is turned clockwise for lovsening. The required lever-
age 1s 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. Remwove the adjusting cone by
turning it counterclockwise with a screwdriver in one of the slots.
When the adjusting cone is clear (}f the thleads shde it on off over
the pedal arm.

Shide out the beanng and retainer assembly. Unless worn or
damaged, the hanger cups need not be removed. The crank can now
be slipped out on the sprocket side- of the frame. Remove the
bearing and retainer assembly from the sprocket side. '

Ifit’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 clomg this are given later in this chapter. Rep[ace parts
as required.”
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Reassembly is basically the reverse of disassembly except that
bicyele grease is added to the bearings and cups. The adjusting cone
is tightened until the cranks still turn freely, but without play. Thén
mnstall the Keved lock washer and lock nut. They should be tightened
firmly. Install chain, chain guard and pedals.

With the bicvele in a maintenance rack or with the back of
bicvele held off floor, work the cranks. They should turn freely and
have almost 1mpla\ If not, remove the lock nut andlmk washet 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. Althbugh. there is a loss of precision, .most still

“give long service. Atany rate, I feel that this type of crank set s the

“best bet for utility bicycles that are going:to have minimal or ngr
regular maintenance. -On the other hand, the overhauling is really
quite easy —especially after the flrst time —and probably well worth
the trouble. . ‘

For cottered crank assembhes cisassembly bt..gl]lb by remov-.
ing the cotters (Fig. 5-40). A special tool. shownn Flgb 542 and .
5-43, is used for removing cotters. First remuvc the nut and lock ,
washer from cotter. Open the jaws of the cotter removal (ool
Position the tool as shown and turn the Handle to drive the cotter
out. The same tool can also he used to set cotlers.

Fig. 5-43, Using a cotter tool.

iy




Y
L]

" 1f the spedial tool is not available, the cotters can be driven out
with a hammer. However, this method leaves much to be desired
< and damage to colters frequently results even if care is taken.

Touse the hammer method, loosen the nut on cotter until it 1s
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
beanings or axle. A block of wood can be used between the hammer
and the cotier, 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
btllta . =
' Afte both crank arms have been removed, unfasten the lock
rlng from Ehe left side (Flg 12-1). There is a special hook spanner
- tool for this. If you don't hdve one, vou can get by with a punch and
" hammer,.Although, again Ithi:-. 1s poor technique. i

Rem(‘te the adjusting cup with a wrench by turning coun-
mulmkmqe Some models require a peg spanner wrench. Some
ernl\ sets have loose bearings .and others have bearings in a
-retamet It you are uncertain about vours, be prepared to catch
loose bea’hngb Take the adjusting cup all the way off.

Ifbearings dre in a retdiner, 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. lfbeanngs are not in a retainer, catch the
loose bearings. If the bearings are in a retamner, 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‘er-se order of steps for disassembly ex-
. cept that lubrication is applied Lo bearinks. Loose bearings can be
- held in place by positioning (them in grease during the assembly. '
Tweezers are hand) for placmg the bearings. The adjusting cup
should be tightened until the axle turns freely with only a trace of
end play. Install and tighten lock nng.

The best wayv to seat cotters is with a cotter tool. Posmon 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 ndt be placed on bearings
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Fig. 5-44. Shimano Duar-Ace Model GA-200 crank sel. Parts are: (1) cfank arm,
dust cap, (2) spindle bolt, (3) spindie washer. (4} right crank arm; (5) chain
guard, (6) guard fixing bolt. (7 guard fixing spacer, (8 and 9) chainwheel, (10} ;

chainwheel fixing bolt; (11} chainwheel fixirig nut, (12) R.H. fixed cup, (13) steel -

bali retainer for bottom bracket, (14) botiom bracket gpindle, (15)L.H. adjusta-

ble cup, (16} lock ring, (17} left crank arm, (18) dust seal, (19) hexagon wrench .

key, (20} colterless crank extractor and (21 peg spanner:

or axle, Then tap 'the cotter witha hammer tor Seat 1t InbtaH the lock
washer and nut and tighten down.

Make certain that cotters are firmly aeated ‘Thisis a frequent
source of trouble. A slight play betw een the axle and pedal arm will
quickly lead to wear and damage. It' sa good 1dea to check thls dgam
after the bicvcle has been ridden. -

Fig. 5-44 shows a cotterless a&,bembl\ and the tools needed to
overhaul 1t. Other than the methoﬂ uf attachment and removal of
pedat arms from axle, overhaul 1s basically the same as, desmbe
above for the cottered crank assemblies. o

The procedure for removal of crank arms is the same for both

.o

arms. Begin by removing the dust cap. Some models require an .-

Allen wrench and others a wide-blade screwdriver. Next, remove
the crank or spindie bolts. A socket wrench or specidl tool (Fig.

a
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Fig 545 A 1ool for removing cotlerle§$ crank bolts.
3430 can be used. Figure 5-46 shows the method for using the
special tool. A rocket wrench is used similarly. '

A cotierless 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 above for cottered‘crank
assemblies. '

Fig. 5-46. Removing a crank bolt. -
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Fig 5—;7. A cofterless crank extractor toot

After cleaning parts. inspect 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 anv 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 &
short ride. For the first 150 mules of nidihg, 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. Using a cotterless crank extractor tool.

v 181




inspection for Wear and Damage

Forall types of crank assemblies. look for the following after

cleanmy part= n solvent: ee ° o D

® lispect the axle lo make certain it s not bent. This s
rarely o problem on one-prece cranks. '

® Pedal arm straightness i1s best checked before disas-
seimbly with the pedals stll in place. Any untrueness will -
show up in riding the hycvele since the pedal centers will
not be garallel to the axle. -

® (heck all threads. Parts with stripped or damaged
ihreads. widess extremely minor. should be replaced.

* & Bearings and cones should be smooth and unpitted. Itis
generally best to replace all beanngs at the same time
regardless of whether the bearings are lonse or in a
retamner. :

® (heck chainwheels for bent teeth. These can some-
tinles be straightened, Usually the chamwheels willhave
to be replaced.

® C(heck all other parts. Especially important are cotters,
axie notches for cotters and cotter holes through the
crank arms. LEarly replacement of parts here often pre-
vents more costly damage. ' '

DERAILLEURS

. The basic principles of derailleur gear systems (Fig. 5-49) are
coveredin Chapter Two. For adjusting and overhauling derailleurs,
- place the bicvele ina mamtenance rack. Another passibility is to turn.
the, bicycle 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
upnight and prrwe{‘t the brake cables. However, it is generally most
conventent to have the bicycle right side up. The imgortant thing is
to be able to turn the pedal cranks by hand and wor®he gear shift
controls. '

!

Adjusting Rear Derailleurs
A common problem is slack in the control cable. The cables
tend th 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
tight won't allow the cable to release-far enough for the derailleur
mechansm sprng to pull the cage back to the smallest sprocket.
- Minor adiustiments to the cable can be made by unscrewing the
cable if 1t is too slack or ughtening it if the cable is too tight.
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Fig. 5-49 Sun Tour V-GT rear
deraileur

Adjustments are made on the barrel where the control cable joins
the derailteur mecharusm. 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 15 enough slack in th_e cable when the control lever is
released —pushed as far forward as it will go—and the derailteur still
will not return-to the cage so the chain will derail to the smallest
sprocket, the problem might be sticking pivots in the derailleur
mechanism. Adjust by, mhng the pivot points on the derailleur
‘mechanism.

4

The control cable must slide through the housing freely to
allow the derailleur spring to pull the derailleur cage to the smallest
sprucket. If the cable does not move freely in the housing, try
addmg a few drops of hght bicycle oil 1o each end of the cabk at the
housing. v

[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 control lever and pull it out of the

s
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housing. If the cable is rusty or appears damaged, replace it with a
new one. Otherwise, apply a hght coating of bicyvcle grease to the
original wire and remnstall it 1n the housing. If the cable sull will not
slide freely, the problem might 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 inw the

housing. Connect the cable to the control lever. Pass the other end
of the cable rhrrmoh the anc hor bolt. Adjust the cable length and

JRERLE P ] L L

tighten. Do not cut off any excess cable until all adjusmlents have

been made and evervthing 1s working prc)perl}. Always leave -

enough extra cable for future adjustments. [t's a goodidea to cap the
end of the cable so that it will not unravel Caps are available at
" bicycle shops.

The above procedure for réplacing cable and h.ousilig also
applies to front derailleurs.

With the control cable working smoothly and adjusted to the
correct length and the derailleur mechanism pivot points oiled, the
next step 1 consider the range adjustments on the-rear derail
leur. This is accomplished by stop adjusting screws that limit the
travel inward and:zoutward of the derailleur cage. If the low gear
screw indicated on most derailleurs withan L is too far out, the chain
can go past the largest sprocket. If there is no spoke guard, it could
damage the spokes. If the low gear adjustment screw 1s 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 gobetween 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 malung 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
olt 1s present, disassemble and cleanthe 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-
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crease 1. Wing screws are used on many control [everb for easy
adjustment.

If bhlftmq 18 dlifficult even though the control Lable 15 pr operl\
adjusted and working freely, the chain cage nught be bent out of -
Ine. It so, vou might be able 1o straighteiit by bending it back in
line, Take care not to bend the mounting Mte on the bicycle frame.
This'generall_\"isn't a problem on derailleurs that attach on the axle
bolt.

Adjasting Front Derailleurs N

ot

In addition to makmg adjustiments ‘n the Limit screws, the .
derailleur unit can be repositioned up or down and (wisted at its
mnunr

Fu st check the cable and huumng Fullow the same procedure -

¥ as.given above for rear derailleur controls. When the cable is
w or‘l‘\mg properly. adjust the cable length. Then make adju:»lments
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
mechamsm pulls the cage inward when tension is released. Sun
Tour front derailleurs (Fig. 5-50) work the opposite of this.

of difficulty. —

»

Fig. 5-50. Sun Tour Compe-
V front derailleur.
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[t might be necessary to reposition the front derailleur
mechanism on its mounts so that?

—The chain guide s parallel to the chamwheels.

— When the chainis on the largest front chainwheel and largest
rear sprockel- it does not touch the chamn guide.

—When the chain is on the smallest front chainwheel and
smallest rear sprocket it dpes not touch the chain gmde

—The cham gug ’th’al‘\ the largest front chainwheel b\ about
s one-eighth inch.

Chain and Sprocket Problems

- ‘The chainis freqluentl_\“' responsible for derailleur shifting prob-
lems. A ught chain Hnk can cause difficuliies. Methods of freeing

< tight cham hnks are covered previoush in this chapter. ‘
Problems can also occur from worn chain and bent or worn
spr:mckcl tecth. This might require replacement of the chain or
sprockets. - -
The rear axle might be angled in the frame and cause rear
sprockets to bewut of alignment. Loosen the vear axle nuts or quick
release devices."mstraigh{en the wheelin the frame and retighten the
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"~ Gverhauling Rear Derailleurs q

Figure 5-51 shows a derailleur assembly. While most are
similar, there are some variations. I suggest you get the assembly
drawings for the make of your bike. For routine overhaul, the unit
itself need not be disassembled.

To remove a derailleur from the bicycle, figst remove cham.
Disconnect the shift cable from the rear derailleur. Loosen the
mounting holt or nut and remove the derailleur umt from the bicycle
franie. _ :
Clean the deralleurunit in solvent. Inspect the unit for wear
and damage. Inexpensive deralleurs are often replaced as a unit
when worn pr damaged. On more expensive umts, the mechanism
can be disassembled and defective parts rep]aLed—pr(mded of
course that the parts needed are available.

Lubricate pivot points and pulley wheels with bicvele oll.
Reinstall the unit on the bieycle and adjust as detailedin thus chapter.

Overhauling Front Derallleurs ' o

Figure 5-52 shows a derailleur abscmbl\ While most are
similar. there are some variations. 1t's helpful 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 fixing nut, (5) adjusting
bolt, (6) adjusting plate. (7) chain guide spacer bolt, (8) chain guide spacer, (9)
toothed lock washer, (10) nut, {11)chainguide, (12)pin A, (13)clip A, (14)chain
guide spacer and bolt set, (15) cable fixing boit and nut set and (16) 1-inch
bushing. , R . o ’

- [

drawings for the one on vour bicycle —especially if you intend to
disassemble the unit. However, this isnt necessary for a routing’
¢ overhau]. \ ™ o ; A S
With the thain, rémoved, discogaect the shift cable:from the
front deraillefir unit. _Unfa:s”tge'ﬁ mounting holts. Rémove the derail-
leur unit from the bicycle frame. N “
Clean the derailléur in solvent: Inspect for damage arld wear.
Ordinarly; the unt need not be disassémbled- urlless*partiréplaceﬂ
Fn_enté. are necessary. _ - A Taee
Oil the pivot points and rejnstall the umt on'thé Bicycl'e._Adjusl
as described in"this chapter. “ o

Control Levers : P

Derailleur control levers are located vanously, with down tube
(Fig."8-53), stem (Fig. 5-54) and handlebar end (Fig. 5-55) shifters
beingmost popular. Shifters are alsomade for the top tube, such the
stick shift. But this is generally a dangerous place to have them.

Disassembly of shifters is, generally simple.-Remove the lever

fixing bolt. The ﬁarts then slide off. Make a drawing of the parts as .

you take them off if you don't have the assembly drawings so-that
you can reasserfible them. ' '

B
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Clean al pai‘tb"ii‘n solvent and. wipe with a clean clofh. Replace

' ,.,._beglt broken and¢iworn parts as required? Do not apply lubrication.

Friction ISV%E‘LC&JS&T\ to prevent the lever from shpping.
After o\ ethaul and adjustments, make a final check with the
“bicvele in a maintenance rack. Run-through the gear:changes a
number of times. Gear changes should work smoothty.
Relocating Shifters :

This 1s a frequent modiﬁcat_i()ﬁ. When making changes, [ re-
commend that you Stick to shifters made by the manufacturer of
vour derailleurs. Mostwoffer 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 stitl the standard for racing, but the stem and handlebar end
. locations are frequently preferred for general riding and touring.

Fig. 5-53. Shimano Madel LB-400 shifting lever. Parts are: (1) wing bolt, (2)
coned disc spring, (3) non-turn washer, (4) spiral spring. (5) lever, (6) leat
spring. (7) screw, (8) washer, (9) clamp bolt, (10) clamp nut, (11)lever clamp for
10-speed and (12) lever clamp for 5-speed.

"
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HEAD SETS AND HANDLEBARS

A head setis the device through which the steerning mechanism
pivots (Fig. 5-56) 1t 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 mourits inside the fork head or stem. The handlebar post
usually extends upward and then angles forward 1o the clamp that
holds-the handlebars.

[deally, the head set should be disassembled, cleaned, in-
spected far wear and damage. pattbteplaLedas requiired, lubricated
and reassembled at least once a vear.

Overhauling Head Sets '

The two types of handlbar post wedges in common use are
external wedge andinternal wedge. The external tvpe places all the
stress on one side of the fork head. It.1s less desirable than the
internal type which better distributes the btl ess on the side 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 not 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 freeitif it isrustedin place.

Use a wrench to remove the lock nut from the head set. O{p
caliper brake bikes, slip off the brake cable collar guide. Remove the
lock ring or washer. Use a wrench to remove the adjusting cup.
Turniig it counterclockwise until it is free of the fork head.

If bearings are loose, remove them from the upper stationary
cone. Then, holding the fork in the frame, turn theframe over. Pull

the fork from the frame. The crown cone mll normally stay on the ‘

fork., Remove the loose beanngs.
If bearings are n 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:
thein. use a wood dowel and carefylly 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 control shitting lever. Parts are: (1)
anchor bolt, (2)segmentassembly with spring. {3) body. {4} lever assembly with
lever cap. (5) lever cap. (8) spring washer, {7) lever fixing bolt. (8) inner cable,
(9} lever end outer casing, (10) outer casing, {(11) cable guide. (12) outer
slopper and {13) outer slopper.

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 bicvcle frame upside down.
Apply grease to the lower stationary cone. Insert the fork head part
way in the frame head tube. Place individual beanngs in grease.
Tweezers are hafdv for handling the bearings. Slip the fork the rest
of the way into 1t’he head tube and hold it firmly in position while
turning the frame upright. Fill the upper stalionary cone with grease
and position the!individual bearings.

The adjusting-cup should be tightened until the fork still rotates

“freely —but without end play. When [hlb has been achieved nstall
remaining parts of the head set. :

Adjust the handlebar post to desired height, but make certain
that at least 1wo and one-half inches remain inside the fork head.
“This isnecessary for-safet?

Handlebar Grips

Straight and upnight handlebars commonly have rubber or
plastic hand grips. These sometimes need to be replaced. H vou
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cannot tmst the old handlebar grips Off by hand cut them off witha - J :

sharp knife. Glue the new handlebar grips bn w1th rim or gasket -
‘cemerit. Clean off*excess cement w1th a.tloth.

-

Taplng Handlebars ,

Dmpped handlebars are commonlyf taped. "The tape can be
’ cloth plastic,: or rubber 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 caliper brake handle mountings. At -
the end of the handlebar, run the tape off the end, ledving a couple of
. _inches of extra tape on the end andlcut it off. Stuff the end of the tape
” inside the end of the handlebar and’ mstall a plug.
T e The two basic types of plugs are a push into place plug ancl a
- tvpe w‘lth an_ expansion, bolt for tightening.

- SADDLES AND SEAT,POSTS

A well clesrgned saddle and seat’post assembl} 1S relatlvel}
trouble free. The important thing to select’a good saddle to start
with and then adjust it properly. In this section,{ will dlscuss onl}
thé regular, single post sacldlesr“ .

A regular €addle can normally be adjusted within a limited
range for height; anglg anﬂv forward/backward position, ‘The, saddle
- %an also be turned so. that it doesn’t point straight forward. The
“normal position s to have it straight forward. In addition, many *

- saddles have a tens1on admstment. . - s
_ Height, o - ¢,
‘_ e g Adjustment 1s usually made by loosening the seat post clamp at .
the top of the frarhe seat tube (Fig, 5-57), adjusting the seat post up
. or down to the desired héight andjthen retightening the clamp bolt.
: There are also wedgeatype seat posts which are held in place like
' andlebar posts. To adjust, loosen the bolt on tap of the post about
f'our«turns Tap to drive the wedge loogse. Adjust*height and re-
tlg‘l'lten 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 generalh 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 helght purchase a

- longer seat post. , : =

Saddle Clamp = Ge o

;~ Thus generally allowc adjustment of both forwarcl/backward
_p0151t10n and angle of sglddle 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 adjustmeﬁt is 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 expeh-
sive alloy posts have a saddle bracket that can be adjuste'd more
premsely oL —

Tension Adjustment

Some saddles, have tensl(m adjustments. This allows vou to
tighten or slacken the saddle top. The adjustment is usually made by
turninq a nut under the saddle.

Saddle Covers

Some 5aE!clles 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 e\pensne saddles the
mounting clamp need not be replaced. Inexpensive saddles gener-
ally only' come with the ¢lamp included.

*
-
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Recondit_io‘ning':
- Modifying
an”d-BuiIding Bicycles

In many cases remndmomng andpamtmg canrestore an old bicycle
to like-new condition. While the information in this chapter is geared
primarily to reguldr bicycles, it can also be appliéd, withfew mudlﬁw
cations, 1o novelty and specialty cvecles. | % .

You might already have an old bicy cle that you want to recondi-

“tion or you can purchase a sécondhand bicycle for thig purpose. A

third possibility is to purchase a frame and comp(ments and recondi-
tion and assemble them into a bicy cle. v ,
~Any of these pOSSlblhtleb can be an mexpensl\«e means of

-, improving of-obtaining a bicycle. In the process of tecondifioning,

vou can learn a lot about blL\ cles and ha\ e the Satle:.faLtl(m of doing 11
vourself. .

THE FRAME 9 _ :
. You need a sotind frame on which to build a'good bicycle. Don't
worr} 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 the finished bicycle will be smtable for your
purposes. ’
-In some cases a damaged frame canbe repair@d, but generally
this 15 only practical if the damage is extremely minor or cosmetic.
Check especially the frame joints. A~minor fracture in a welded or
brazed joint can be repaired by taking the frame to a commercial
shop if you don't bave the skill or gquipment to do this yourself. It's
generally safest to use brazing rather than welding. The lower heat

%
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Fig. -1 Frame and fork end alignment tool and gauge.

of brazing usually has le____ss adversé effects on the tensile strength of
‘the steel. e : __

A bent frame can bg a more serious matter. Even minor
daiage can be difficult to correct without special tools such as the
frame anid fork end alignment tool and gauge shown in Fig. 6-1, Flg
6-2 and Fig. 6-3. These tovls are also used to straighten and align

- the rear drop outs on a bicycle frame. The calipers aré 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 bicyele shops usuallv have a number of special
tools and devices for strajghtening and aligning frames. Withoit
these, itis very difficult to make even niinor repairs of this nature. 1f
the frame dppt:am 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 frame straightening yourself, 1
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 e the same size and shape.”Not all f()f]\b \\111 fit

all frames.

Regardless of whether or nol you intend to paint the framé, 1

suggest that all components be dlsasr;emb]ed cleaned, overhauled

L
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Fig. 6-2. Straightening rear drop-outs.

-*

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 it,
including the fork. It is almost impossible to do a good job with the
components in place—even with careful masking. Ifit's just an'old,
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 detenoratmn

PAINTING - i o ®

PR _'“‘*»u,_

=X 10 mistake db()LlI it, paniting-is.k both an art and a skill.

\Imt bike owners who want to paint their own bicvéles are further

hampered by lack of professional equipment and a dust free painting
senvironment with controlled temperature and humidity and good

hghong. However, with care, a reasonably good paint job can be
done. -

Theé first step is to disassemble all components from the frame,
including bearing cups from the botjom bratket and head tubes.
Keep all parts in order and make drawings where necessary so that .
vou will be able to reassemble evervthing fater. While it's possible
to do the painding with the fork still mounted in the frame, I suggest
that vou rempve the fork and paint the frame and fork separately.
“You will prubablx want to disassemble the head set for overhaul
anvway,

You might algo want to paint other parts of the bicycle, such as
feuders, chain guards and even rims. [t's generally best to have
cach part separate for pamting. '

Whether or not vou need to remaove all of the old paint depends
on the conditionitis in, the type of paint vou intend to apply and. toa
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certain extent, the color of the old pamt andihe new paint you intend
to-use. 1f the old paint tends to peel away when \nu try to sand it,
then iCwill probably have to be removed. Since putty is often used to
fill nicks and dents in manufactured bikes, I'suggest that vou remove
paint by fine sanding rather than with paint removers. Paint remov-
ers tend to remove fillerstoo. If you do use 4 paint remover, be
prepared to apply new putty.

¥ost home-done paint jobs are deomed to appear amateunbh
because of inadequate preparation of the surface. In general, don't
expect the paint to fill defects in the surface. Avoid using coarse
" grades of sandpaper. Start-with medium grades and wor._‘}i'-ldown to
fine. :

You will neec todecide w hat l\pﬂofpamtxou wam touse. This
cai be lacquer, enamel, acrylic, €pOoxy or whatever\()u prefer. Use
only faiit designed for metal surfaces and makeJcertain*that it ds
compatible with old pamt if the frame 1s not smpped bare. Once you
have decided on the type of paint, you, will need to ‘get filler and
primer, if reqiired, that'is compatible with the paint selected.

Protezc.s Design Inc., 9225 Baltimore Blud., College Park, Md.
20740, offers a paint kit that mcludes a can of activator for epoxy
pnmer a can of epoxRprimer, acan of ae}tlvator for top coat, a can of

top coat and a can of thinner with enough paint for one bicycle 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 ot equipped to provide, spray painting Cz«ni’ he. ex{reme]_\'
hazardous to your health. _

The common alternative. aerosol spray cans, have smular or

greater health hazards f\l\ oW rec nn-'nrnnnr]qhnn e that vom 'J\J’(\'Ir‘]
\.(.ll L ol Is QAL L] TR S R L) L Ll 11 \...lu\_]\)]] | ) l,jl(_,l\ ‘u\_}u [P WL
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these, asitis aln‘l()St]I'npUbSlDlt‘ to avowd breathing 1he fumes—even
if yvou pamnt outdoors.

The alternative is brush pamtmg If you get the right kind of -

paipt, 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 painting on adry, warm (but not hot) rl:nr mna

e WML O LSS LA il & i G ol g LR A

shaded area out of direct sunlight.

If primer is required, apply.and allow to dry. 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 tmes between coats. Allow paint to thoroughl}
drv before reassembhng the bicycle. :

CLEANING PLATED COMPONENTS

Pits and bubbles of.rust can be removed from plated metal

surfaces by light rubbing with steel wool, followed by metal cleaner
and polish and finally wax. In many cases, parts that look qu1te bad

can be restored to- -good, appearance in 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 properly.

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 giontrol 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 accessories. These can be
functional, such as lights, or decorative, such as flags and stream-
ers, -
i the remaining chapeters of thfs 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 bicyele and tricycle components and frames are used.

To build ¢ven a simple cycle from raw materals would be an

incredibly difficudt process and few cyvele manufacturers even do
this. Most use at least some components or frame (ubing manufac-
tured elsewhere. Some of the projects are fairly specific and others
less so. In cases where there are many ways to accomplishing about
the same thing, suggestions and ideas are given rather than
specifics. This wall enable vou to make use of available matenals.
Also, and 1 feel that this 1s important, considerable allowances are
made for vou to possibly add vour ownideas. Inmany cases, vou will
be able to think of a hetter or less expensive way of accomplishing
the same thing. This will often be suggested by the parts and
materials that vou have avallable. Creating onginals when vou get
into novelty and specialty cycles canbe a lot of fun Thercisalot of
room to apply your ideas here.*”

Before going mto actual building methods, lal~:c~ a brief look at
custom hicycle frame building. '

CUSTOM BICYCLE FRAME BUILDING

With seemingly every type and style of bH "ycle available n
manufactured versions, you might wonder why thére is any need for
custom frame building. Especially if the result logks pretty much
hke 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 hicveles come in sizes. To gel an exact fit, |

might be necessary to go Lo a custom bulll product. Lhis is msll_\_;,--

and for most uses the nanufacturet] versions will have to do.
Building a custom frame requires considerable skill "and experi-
ence. If you have had considerable shop and brazing expe‘rieme and
want Lo get started in frame building, |1 suggest that you start with a
Proteus Design frame building kltmddble from Proteus, Design
Inc., 9225 Baltimore Blvd., Cnllc’g@ Park, M T/‘OMO he kit

includes: |
—Reynolds 531 double butted tubing that has 21/24 gauge
English threads and diameters. | .\
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—Cnelli fully %loping' CrOWNn.
—Canpag nolo road dropouts with evelets and adjusters.
. —Gargutte botlom bracket shell that is 68mm wide with Lng[zslz
Hureads.
=Seat stay reinforcements,
=Top eves fo make English wraparound.
—Brake bridge reintorcement. o
—Fivesticks of English brazing rod to be used at 1595 d(g)’c( sF.
—Au instruction book with dzagmms and Diformation on as-
o sembling the frame. s

They also offer a practice kit thal includes one tug, one tube,
one stay, one dropout and three sticks of brazing rod. The tubing 1§
Revinolds 531, They also have a large selection of frame building

»

supplies and materials. : . "

TOOLS ’ \

In addition to the tools wmnbedm Lhdpter 4 for basic bicycle -
maintenance and repair, some others will be heeded for many of the -
projects described. While vou nught be able to get b_\ Wllh]lel hand
tools. a few power tools will be extremely helpful. An electrie dnll
and bench gninder ate perhaps the most uscful. 5

I 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 plan many
projects, the cost of the equipment and time lcqulrcd (o 1éarm the
skills will probably make this impractical. -, ‘

In most cases, low-heat brazing 1s 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, it's generally best to get adme from a professional
welder. '

You ¢an generally have the brazing or welding d(me quile
reasonably at a commercial shop. provided yvou 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 number 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 schoo} he attends. -,

Many adult education classes if shop and welding are available
ACTOSS thecountry. In many cases these have low er nongmstent
tuition fees.. These classes ar& an excellent place for learning skills
and they also provide #pols and eqmpment [ti 18 a good” way to ge“g

started 1 a L¥th’ building hobby. - _ =

PARTS AND MATERIALS . ¥ R
Used bIL\ cles and parts are ideal for lhe%u projects. I)amaged
bicvcles are often an mexpensive source of parts? For exaggple, a
bicyele with a fragic damaged or bent bewnd practical repair might
still provide most,of the parts for buﬂdmg a upicyele.”
. . Thehest places that ['ve found fm buyving used hicy cle {fames -
and parts are city and umntxg@umps th\zit have msale vard. Of
coutse, this nught not bt the caseevery where, but in several t()\\‘ms
in California I've found the vards t()hdvelalge selections ofjunked
b]udu and parts that could be purchased cheaply. Mam bicycle
shops have used Fnudes and parts furfsale, but my experieric& has
beeh that vou cdan expect to pag.top prices here. Most bicyclg

4 dealers kow the valué of these iter s and will try to get & much as™

possible for them. Ip many cages the bept place- t{S select parts for

" novelty and speualt\ cvele constritctionis from discount and auto

supply stores’ that handle bicyelé parts.- - Fhey often have a gapd
selection of parts al low prices. While the quality is oftert lm\ Il‘IS
bufﬁuent for use on many of theseprojects. '

© 7 As a general rule, stick to andard steel framges and parts.
Aliminum alloy should be avoided when weldmg or brazing is
required. Special equipment and know-how is néeded fnr this, and
even then the joints might be inadequate.

For some of the projects, stock materials such as steel tubmg
and rods are needed. I most cases, used matenals will be
adequate. . $

As a general rule, [ suggeg,st that vou use materials of size and
thickness ant bhape that will be u_msme_labl_\" 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 ot

A numbeér of construction techniques are used on two or more
projects described in later chapters. A few are covered here and
others will be detailed along with specific projects.
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Many of the projects require dbbcmbhng and disasscmbling
bu veles and components. This aspecthas been covered in Chapter
I*lw .
~Cutting Frames- and Forks. Thelc are many instances
.« when vou will need to cut frames and forks. One way to do this is
with a hacksaw. A tube cutter can be used whenta perpcndhular cut
is required on round tubing. . '
Flattening Tubing. One way to do this is in the jawg of a vise
. as shown'in Fig. 6-4. .
Straxghtemng 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
n'ec_essary 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
Qver afork blade is then used to straighten the blade. Work carefully
toward the end of the blades and readjust the fork.betweer the
blocks of wood as necessary. Dents must be avoided since they will:
; greatly ‘weaken hollow tubing.

Fig. 64. Flartenin;g the fork end in vise, -
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| Drilling. Dniling heles in metal is frequently required. While a
drill press is helpful, a hand electric dnll will suffice for most of the
projects 0 this book.

Grinding and Filing. A bench type power grinder is almost
essential for a few tasks. Filing 1s another frequent job. Most of the
filing can be done \&]th flat files, but round, rattail 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 either a.one-piece crank or the right crank of a cottered
assembly. Both methods are satisfactory. The choice seems to be
on what components yvou have available.

+ Inmost cases, an exact match of the rear sprocket is used. If a
different size and number of teeth is used, it must fit the chain.

LOn one-piece cranks, the first step is to remove the original

chaimwhecel. Then grind off the chainwheel set lug. Centering and
aligiing 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 (es
centermyg 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.

1fa cottered crank assembly is used, the normal procedure is

to replace the chamnwheel on the right crank arm with a small

sprocket. In some cases an additional matching small %pr()ckel will

be nm'unlc d on the left crank arm. This andngemcnl 15 generally

‘impractical with a one- -piece crank. There 1s no easy means of
-~ allowmg disassembly for servicing dn(l repairnng.

Chainwheels are usually t‘l[ht_:f ‘splined directly to the rght
crank arm or bolted (o mounting arms that are connected to the
crank arm. In cither case, these must be removed from the crank
arnt. An easy way to do this is to grind the splined portion of the
mounting awav. | .

Next, position the small sprocket. _Centei‘ and align it and then
braze 1t in place. The same method is used for attaching a small
sprocket o a left Ll’ml\ arm excepl lha[ there 15 no Lhaln\\ heel 1o
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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__ F|g 6-5 The sprocket is posmoned on the crank and ready for brazing.

be’used. Howéver, for some pr()jeCLs these might not be completely
satisfactory. They tend to slip when the pedaling direction is re-
versed. This is fine on a track hicycle where all the pedaling is done
in one direction, but problems are frequently encountered with
these hubs ¢h chain-driven unicycles and artistic bicycles that are
pedaled both forward and backward. .'

One soluton 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 spoked to the wheel.
If spoke wplaa ements are ever 1tqun‘ud these can be made by
cuthing and bending extra ]nng spokes—as detailed in Chapter 5.

y A similar tack welding procedure can be used to make fixed
haﬁéout of single-speed coaster brake hubs. The general methodis
to remm e allcoaster 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 15 to be done. It is nearly impossible to do a bdllbf’lLtUl’\ job
on Iht‘bt"

GENERAL CONSTRUCTION PLAN

[f vou plan to have brazing or welding done at a commeraal
shop. His generally most economical-to have evervthing cut, fitted
and heldinplacesvith ajig when you take itin to have the work dgne.

* . b1
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~ Inmost cases, iUs best tostick to steel. Brazing ar 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
m mind will work satisfactonly, ‘
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A number of folding and collapsible bicycles are now available. The
basic idea is that the bicycle can be transported and stored in less
space than is required for a regular bicvcle. In exchange for this
added convenience, somé sacrifice in riding qualities, such as smal-
ler wheels and added, weight, generally must be made. '

Most reguiar bicycles are collapsibie in the sense that they can
be made more portable by partial]y disassentbling them by removing -
wheels, pedals and handiebars. This is essentially the way many |
bikes are shipped in cartons from the factory. However, all this
takes considerable time. This m&thod of achieving greater portabil-
ity 1s not very convenient although 1t might suffice if vou only need to
do it once in a while. P Y )

First consider if vou really need thls portability. Perhaps a .
regular bicvele and: car rack, as clesmbed n Lhapter three, wiil
serve vour purposes just as well.

If you require.a good quality 10-speed that quickly breaks down
into dfairly 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. The chain is held taut by special clips. The bicycle ®an be

" collapsed in less than ane minute with no tools required. It fits in a 2
.« carryving bag that comes with the bicycle. The bike in the bag weighs
30 pounds and makes a package approximately 36 x36 % 15 inches.

1
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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 you have.a good 10-speed for riding. The

fbievele, iported by Mel Poto Dinports Tne., 2860 Annandale Road,
Falls Church, VA 22042, is available from Gitane bicycle dealers in
many parts of the United States.

The idea of making bicveles with frames that would fold 1s not
new. Some bikes like this were around in the carly 19005, Photos of
German soldiers in World War | show llu se hikes strapped o thoir
packs., i

MANUFACTURED MODELS

gure 7-1, Fig. 7-2 and Fig. T -3 show a Pvzfgr)r take-apart
bike %lh an automatic shift two-speed hub with coaster brakes.
The saddle post and handlebar post have quick release clamps s0
that the saddle and handlebars can be adjusted and lowered or
greater compactness. o
Most of the manufactured models currenty available use 16-
inch, 20-inch or 24-inch wheels. Smaller wheels reduce the size of
the folded or, Collapséd.,bfgycle, but generally provide less efficient
niding. However, this disadvantage can often be offset by the
greater ease of carrying the bicycle along on buses, trains, boats,
* travel trailers, campers, airplanes, car trunks or storing in small
areas where space 1s at a premium such as in cabinets and small
closets. Often two or three collapsed bikeswill fit in the same space
as one regular bicycle.
Cémmon methods of achieving compactness includg hinged or
take-apart frames that allow the bicycle to be folded in half or broken
downinto two sections. Inaddition, many models have features that

v



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, thev can'be -
adjusted for adult riders. Many come with special features such as
carrying racks. lights and kickstands.

CONVERSIONS

Regular bicveles can be converted to folding or take-apart
models by adding couplings, available in a kit, or making up and

F

Fig. 7-4. Springs hold sections together when couplings are separated:
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suggest that vou use only sturdy, heavy and inexpensive frames.
The Girard Engincering Co., 114 Main St., Tekonusha, Ml
49092, offers a kit-for converting a regular bicycle 1o a folding or -
take-apart model (Fig. 7-4 and Fig. 7-5). The frame separates in the
center and 15 held together by springs that allow the frame (o be
folded 1 half. Without the springs, the bicycle can be dismantled
into two separate sections. The basic procedure is to cut the frame
into two sections (Fig. 7-6) and epoxy bond and bolt the couplings to
the frame pieces. The kit can be used on two-bar-frames, bul T
suggest that only the heavier. less expensive ype be used.
~Instructions come with the kit for determining where and at
what angles to make the frame cuts. Often this will be nudway and
perpendicular to¥a line drawn between the axle centers of the
wheels. With this arrangement, the front-and rear wheel centers
will meet when thesbicycle 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 meel
the bottom of the rear wheel. Ongmany hicycles this will allow the
handlebar to overlap just above the rear wheel. The folding is
generally done on the non-sprocket side of the bicvcles.

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 ejther case, if care is taken little
or no touch-up on the paint wilf be needed.

According (o the mstructions that come with the kit, adding
bolts is optional on a frame with standard sized tubing. It is nedges-
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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 bolis before epoxy bonding.
My suggestion is that you use the bolts. Otherwise the entire bond
will he with epoxy onlv. An electric drill can be used for making the
holes. Usce a center punch and ake speial care to algn the hole.

Before drilling, position the couplings in the frame picces. The holes

muslt also be drifled through the coupling mounts that go inside the
frame (ubing. An alternate methodis to epoxy bond the L‘Uuplipgs i

Fig. 7- 7. A regular bicycle converted to a folding model by adding heavy
duty-hinges purchased at a hardware store.
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“Fig. 7-8. A regular bicycte converted loa fuldmg model by audmg hlnges made
from stock materials.

plfu e and then dnilt the h()]t‘b and add the b()lts after the epoxy has
sel. _

Before epoxy bonding, take special care in preparing the sur-
face of both the inside of the frame tubes andsthe couplings in the
bonding areas. The surfaces should be clean and roughened. If the
boltholes have already been drilled, the bolts can be used to hold the
couplings in pusition after the epoxy has been appled. If not, devise
a system of blocks and clamps to Hold the frame in posmon and
alignment. ‘ .

When everyvthing is ready, rﬁix the epoxy accord_ing to the
directions provided. Then apply to both the coupling mounts @nd
nside the frame tubes where bonding contact will be made. Install.
the couplings. Allow the epoxy at least 24 hours to set. _

This might sound like a long and involved process, but it's
actually puch easier than it sounds. Without trying to hurry, I made -
the lllb[clﬂdll{)l‘l—n(ll counting. \\altmg for the epoxy to set—in less
than two hours. g

MAKING YOUROWN C

['ve made a couple of folding ‘and take-apai‘l conversions of
regular bikes (Figs. 21-8 and 21-9). Both are hinged, ‘but the hinge



Fig. 7-9. Hinges made from 'stock'
matenais.

5 .

pins. can be removed. The one shown in Fig. 7-7 has heavy duty
hinges obtained fmm a hardware store. I made my own hinges for
the one shown in Fig. 7-8.
~ These hinges are 2x2 inch heavy-duty loose-pin hinges. If you -

: ‘cannot find this size, larger vnes can be cut down to size.

For the other bike, the hinges are made from steel stock and
sections of one-quarter inch inside dlameteﬁ pipe (Fig. 7-9). The
beumns of pipe are brazed to grnoves made with a grinder on the
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th‘, 7-11. Ounck release seat<post clamp.. o
sides of the plates to form the hinges.. One- quaxter l]]Lh bults are
used-for hinge pins. o

For both methods, four holes are drilled thr (mgh each fu]ded
hinge for thumh b()llb Nuts for these are brazedm placemthe hmge
pld ¢S, '

* After the hinges ha\e been made,” tl’lL next step 1s to decide.
whefe vou want to ‘position them in the frame. In order for the -
bicvele to fold. pruperl\ the hinges will need to be in line as though
one long hinge pin were used for both hinges. Pins will be on the side -
of the bike away from chamwheel. Information on plawment of
hmgeb 1s gven fn the section on mblallmg the kit. 7

* Once vou have decided on the position, mark tHe IOLatlons on
the frame. The remamder of the m:;ta]latum is best done with thé.
bicvcle stripped of wheels. ®

Cut out a section the thickness of the'folded hinge.in Onﬁﬁf the
frame wbes. H-the cuts are perpencluular to the bar, a tube cutter:
can be used. Ifnot, use ahacksaw, but take special care to make the
cut straight and at-the proper angle. ' . '

Next, pusition 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 You are having a commercial shop do the brazing, it's
generally least L\pensive if vou have evervthing ready so that only
the brazing need be done for you. Any cutting or positioning of
hinges that is done f()?\ ou by the shop will increase the cost.

After the first hinge 1s in place, clamp it together with the
thumb bolts. Make the cuiout 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
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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 pins (UfLen
-bolts are used) slightly smaller than the mounting holes. "
When everythuig is set, braze the second hinge iy place.
Finish the project by Lleanmg up the brazingiindig, filing and
sanchng Then touchup the frame and paint the hinges. Reassemble
the components 19 the bicycle. 1
For -additional - compactness, vou mrghl want 10 add a quick
“reledse scal-postoclamp (Fig. 7-T1) which will allow lowering the
saddie all the wav down without a wrench. A similar gooseneck

Sarrangement will allow the hanelébars Lo be lurned.” A quick release

front hub or replacenent of axle nuts with wing nuts (Fig. 7-12) will

allow quick removal of the fronf wheel. In this way, the handlebars
- can be lurned as shown in Fig. 7-13 so that t they do not stick out to

the sides of the frame. This is accomplighed without the necd for a
quick release goosencck The qultl—\ release dcms;:. descnbed-
above are available from bike shops and iail order Aouses.

“Shock cords with hooks on the ends can be LI‘}(. d for securing
the bolted bicvele. If the front wheel is 1em()ved vou can hold
evervthing in a single pankagewab shown in Fig. 7-13.

A dompadct bicvele wrench can be used 40 take the place of
quick release devices. This is somewhat less Convenient, 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 th be folded so that it will not
stick out 10 the - side. However, quuk ze‘lease pedals are fairly

\\i

o

Fig. 7-12. ‘Wing nuts allow quick
removal of the front wheel.
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Fig” 7-«13 Folded bicycle held as a smgle package with shock cords.

expenswe and sometimes chfﬁcult to find. Consider the need for this
convenience’ (.B.I’eh.lll\ A substitute 15 to use a bicycle wrench to
remove the pedal or pedals. They can be threaded into the opposige

t side of the crank arms when the bicycldis folded (Fig. 7-14).

Y8u mighf alsu want to sew a canvads or plastic carrying case.
By removing the wheels, saddle, handiebars and pedals from the
frame, all of the parts of one of my folding bikes fit in the case shown
in Fig. 7-15. %
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 bicvcle oil now and then.

TIPS ON USING PORTABLE BIKES

While hinging and elamping methods vary, it's impor tant that
the clamps be firmly tightenéd before the bicyclesare rlclden Rldmg

.
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Fig. 7-14. A folded bicycte. ‘ :

with loose clamps can cause damage. When riding long distances,
. A . ) .

check the clamps fropi time to time to make certain they hawe not

werked 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 bicyele ina boat or motor
vehicle take special care as 1o how the bike s packed and stored.

When mixed in with other heavy items, such as in the trunk of a cate—~w~

the bicyele can be damaged by shifting items.

Before taking the-bicycle along when vou travel by public
transportation, carefully consider the \'vf:ight. [ opce tricd traveling
i Europe with a 30-pound portable bicyole 21 fit In a specul
carrying case. This, along with a small light ase, proved 1o be
anmmpractical load to carry. After afew utlt_-;;ga\ e up on the idea.
[magine. for example, struggling with 40 pounds when trying to
make a train that 1s just pulling away.

However, this idea does have pOSSlbthEb 1f the bicycle 1s
checked as baggage. The idea would be to ride to the depot, foid the

rowel

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 systems 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 thal the bicvele be in a box or crate. If
they don't furnish the boxes, as is frequently the case, vou're in
lrouble. This scems to be a specialpreblen in the United States. In
Europe-bicyeles are frequently allowed uncrated.
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Statlonary Exermse“Cy
and Bicycle Ro|

a

Bemg able to pedal -a cyele m one p
applications for exercising, training anc

As.a method of exercising, 1 feel t

certainly more boring than riding a bi

E
|
f
!

cles
llers

lace, going nowhere, has
! physical fitness testing.

hat pedaling in one place 1s
cyvele outdoors. However,

there are people who for one reason ot another do not want 1o be

seen In public 1ding a bieyeleso they

bicvele onrolters in theirywn homes for

stationary cveling beLanqthe\ cannot 1

stand mounted stationary cycle, balanc
Sonie péople. such as cardiac patients}
habihtation programs, require exercise

use a stationary cycle or
the privacy. Still others use
ide a regular bicycle. \Mtha
E generally isn't a pl()blem
who are on prescribed re-
workloads that are lower or

more controlled than is possible ona bicycle. Some people make use

of stationary cycling m addition to reg
stationary cyching indoors when ‘the, v
regular bicycle outdoors in good weatl

While exercise 1s generally consi
trainmg generally imphes the long teri
done for physical fitness and to improva
ing to note that racing bicvclists often

ular bicyeling, by doing the
veather 18 bad and usmg a

her.
dered to be physicak work,
n effect of exercise usually

performance. [tis interest-

disagree among themselves

anout the value of cvcling in one place. ‘bnme make extensive use ()f

this [eahmque and others avoid it L()m

pletel\

A third use of stationary L}L]Jﬂ}._, 15 for physical fitness and
performance testing. It is often advan}_tage()us to have the person
being tested in one place so that varipus parameters such as the
electrocardiogram or oxvgen C()ms_uimpliun can“be monitored.
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Fig. 8-1. AMF Roadmaster Exerciser.

While these things can sonietimes bé recorded during-(vpical out-
‘door niding, it is generally easier and less expénsive to do it with
stationary cycling. C

Stationary cvcles allow the workload: t() be adjusted and con-
trolled to a much greater extent than is generally possible on a
regular bicycle. However, thése things can generally only be mea-
sured and controlledon expensive laboratory stationary L\L]t’b The
ones commonly sold for heme use—while allowing the reststance to

be adjusted—haveno method of gauging the workload or amount of

work done.

The two main methods of stationary L\L].ll]g are on a stattonary
device— usually shaped like the front half of a bicycle and mounted
on legs—that aflow puﬁalmg against a resistance;. and riding a
regular bicycle —either free or supported—=ith the rear wheel only
or both wheels on rollers

There are also vasigus motor-driven pedal exercise devices. It
seems to me that these violate a basic principle of exercise for
fitness, namely that you must do the work yourself to reap the
benefits. Some of these “exercise machines,” as the\ are some-
times called, are sold by high pressure salesmen and cost several
hundred dollars. [Jbt‘d ones are frequem]v Tth‘I‘tlSLd i newspaper

¥ T .
X

224 c S

~




AR

classified ads for low ‘pﬁ;;&s or “considet any trade.” ] thilik__the point
1$ obwious. SR A
" EXERCISE SYCLES AU

There, are'many . statitma&y exercise cycles on the malket
The lowest cost models are butl?mth components similar to those’
used on children’s tnL}Lles “and are generally of yery hittle value.
Quahty models are built similar to bicycles and prices on these
genera%ly start around $50 and run tpwards to $160 or more. Asis
the case with bIL}Lleb you usually get abotrt what you pay for.

Fig. 8-1 shows an AMF Roadmaster. Exereiser. It features a
sturdy welded frame, tension ef@]]ubtment control and speedometer
and umer (Fig. 8-2). The speedometer measures mlles per hour

rand the hd()melel shows myles covered. ‘

& Schiwink Deluxe Exgrciser is ghown in Flg 8-3."lt features a
convenient control panel with sp edometer, nuleage mdicator,
timer and-an adjustable ped'}l resitance Lom_r(}l dial. The pedals
have foot straps. ‘

Since wind resistance isn't d fautor wide saddles pldce
low are generally used. When selecting an exercise cycle,
¢ertain that the saddle feels comfortable and is adjustable-to the
desired height. The cvele should pedal smoothly and the resistance
be adjustable through a wide range of workloads.

Fig. 8- 2 Tensmn control ad}ustrnent timer and Speedometer on an exercnse
bike. - .

¢
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F;g 8-3. Schwmn Deluxe Exerciser

Tlmt‘lb speed()meterb ml]ea,g,e indicators and resistance indi-
cators are important features since tl\t‘\ permit you to carefully
work out an exercise bLlledult‘

CUNVERTING BICYCLES TO EXERCISE CYCLES ~

[ built the one shown in Fig. 8-4 from inexpensive used bicycle
parts. An old, damaged bicycle provided the b%ﬂ\ of the matenals.
Construction of the stand can vary considerably, as can the parts
used in the construction. T'used an inflated tire, but the smoothness
of the ride thul'4 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 yvou might want to use a fixed
wheel sprocket like those used on some track bicycles, artistic
bicycles and giraffe unicycles. See chapter six for construction
methods. - -

The exact dimensions are not cntical. However, the stand
should be sturdy. The base must be large enough so that the ot Cle
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Fig 8-4. A home built exercise cycle. -
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- . T

Fig. 8-5. An exercise cycte during construction.

=,
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Fig. 8-8. The resistance wheel is pi.vol 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 cyvele, 15 mounted so that the chain tension can be adjusted.
Rear dropouts can be used or you can make up mounts from flat :
steel material. ‘ |

The resistance wheel is 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 cvele shiw)d have a chain guard. I made the one shown
from a regular chain guard, which was reversed, and then had an
angle iron extension welded to it. Any tvpe chain guard that will
keep clothing from getting caught between chain and chain wheel
will suffice.

If vou prefer, a speedometer with mileage indicator can be
added. A bel] timer 1s also useful. The household type are inexpen-
sive and will serve the purpose.
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BICYCLE ROLLERS T
There are 1wo basic tvpes of bicvele rollers. One has a roller
for the rear wheel only and a frame stand to support bike. The other
tvpe Ras two rollers. One s for the rear wheel and one for front
wheel. The bicyele is either free or supported.
»  Figufe 8-7 shows a frame stand with a single roller for the rear
wheel. Figure 8-8 shows the stand attached to a bicycle ang the
bicvele 1 use. This arrangement allows shifting of multi-speed
“bikes, such as the bicycle shown. The steps in attaching the device
to a bicyele are shown in Fig. 8-9 and Fig. 8-10. It's called the
Y-Cyele and it is manufactured by Kar Dol Ine., 13245 Hume Drive.
Saratoga, CA 93070. 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 Dal frame stand.

4
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Fig. 8-8 The stand attached to a bicycle.

A slightly 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. | ’

A set of rollers with two rollers for the rear wheel and one for
the frort wheel is shown in Fig. 8-11. A belt conneeted 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. Thevre avalable from State Alminun Foundry, PO
Box Y87, Purwnount, CA 90723. A :

Bicvele racers generally fde withbul any support devices for
the bicvele. But this requires considerable skill. The stand and
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clamp shown in Fig. 8-12 and used with the rollers enables most.
anvone 1o ride on the rollers.

Rollers are used by racers i a number of ways,-such as for
trdining during winter and warming up before races. Siice 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 treadmill for a bicvele. By knowing the distance covered and
the time aken, the speed can be calculated. In actual practice, this
is done automatically on some training rolier setups. The speed is
shown on a dial that looks like a giant speedometer.

Fig. 8-9. Positioning the Kar Dol Stand.

231



1

Fig. 8-10 The sland is held in place with straps.

An important advantage bicycle rollers have over stationary
exercise cvelesis that the rollers allow you to use your own bicyele.
This 1s an important advantage for racing cycltsts. While riding on
rollers 1s 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 cyeles and bicycle rollers
for phyvsical fitness. [Us always a goodidea to check with your doctor
before vou start on a program. A set exercise schedule should be
established. It's generally recommended that the workload be easy
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enough so.that the exerase can be continued for 20 mmutes or:
L - . . .
more, but opiniens do vary on this point.

You can watch television while you are excercising on a statio-
nary cvele or a firmlby supported bicyele on one or more rollers. But
don't ey this while nding free on rollers, .

fa




Motocross Bikes

Bicycle motocross racing—racing around a special course with a
variety of jumps, turns and obstacles on special bicycles in time
trials—is a popular sport for youngsters. It continues to grow and
spread across the country.” . : | N

Bicycle.motocross u)mpetiti(m has not yet been staﬁdardizcd
to the point where there is a standard motocross bike. For fun
without competition, ordinary high rise bicycles are suitable.dp to a
point. However, most manufacturers warn that their standard 4
models are designed for ordinary s1dewalk and street nchng and not
forr off-road use.

A number of bicycles designed espeually for bicycle motocross
use are now on the market. Figure 9-1, Fig. 9-2, and Fig. 9-3showa
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 claims on their standard
high-nse bikes that are damaged while being used as motocross
vehicles. Instead, they have developed the Schwinn Scramblers
(Figs. 9-4 and 9-5) which are designed for this purpose and fully
guaranteed for this use. This illu_str‘éies the pomt that motocross
bikes are special bicycles that must be able*to withstand stress far
beyond that placed on ordinary buydles for sidewalk and street
\ .

riding. : .
While standard high-rise bikes:‘jn be modified to a certain
extent for motocross use it would be difficult to list all the bicycles

Z | 235




, .
< . )
- N *
L
&
. -
-
.
. - &
rn. -~ .
h
Ty .
. 3 )
i 4 " !
4
. -

8 '

quE .mwom-x-ouo—z S

92401 8500
soy 'L-6 B3

L




' b . . - -r -
_ ™
El 2 -
_ .
e
1aqlosqe yoous a|geisnipe .
Ui 3IXopW ouow smaulie 2-6 614
- - p - -
.M -
K
\l-i..lw -
i
. \ ! M
[ =




wy

B

BELALN

’

'lhat have been spetally designe d for this pmpns&: Also, keep in
mind that new dL‘HlQ]lH andimprovements are still l)c‘mu imtroduced.

AMotocross bikes havie been p(llmm‘d luul th(‘I motorey-
cles. There are world championships in another type of off-road
bic vele racing, called evelo- ;)mx‘ but this sceems to have had little to”
do with motocross in this country. The hicycles used in evelo-cross
are typieally d-speed lightweight derafleurs.

Most motocross bicveles have 20-inch wheels. front and rear.
There.are a few exceptions to shis, such as models with a smaller

20-inch wheels ds a standard for competition.
Some have ngd or unsprung tframes. Others have spring
suwpcnsmn frames (Fig. 9-6 and Fig. 9:7). Vareus maethods of

bikes is still controversial. The basicideais to & ¢ the bicycle rider
-a softer landigy from jumps and a better ride over ruts and bumps.
At the same time, it must not hamper the control and safet ¢ of the
rider. A number of manufacturers offer both ngaid cmd SPIiNg sus-

o “Suspension spstems, guneratly atd, \\tllfht which nught t offscet
T any unnpctlrp e dd\dnt"igcs. aed Th any Case, 40 pounds stems
to be about maximum for ahike that is 1o be competitive.
Animportant difference between ordinary high-rise bicveles

and motocross bikes s the frame. Manufacturers have gone to
considerable efforts to design and construet frames that can take
the rougher treatmoentithat will be demanded of them.

~ Motocross style handlebars look like‘those on a motoreyvele.
They generally use rubber grips and have the handlebar crossbar
and gooseneck padded. These are generally safety lL([llll erments
for competition.

2,125 tires and heavy 120 or 105 gauge ‘-»p()]-\t.‘ lhlrt\ -$IX to 40
spokes per wheelis the standard on the better manufactured mod-
els. The tires are fat and knobby, Heavy-duty hubs are vsed. Thc)
lacing 1s typleally with a four-cross spoke pattern.

Magnesium and aluminum alloy wheels (Fig. 9-8) are some-
times used on motocross bicveles. These are braced without the
usual wire spokes. Thev are light and strong. Whether or not thev
“will increase performance in competition remains controversial.

Steel rattrap pedals of special htavy-duty construction have
hecome the standard type for motocross use. Landings from jumps
are typically made with the nder standing on the pedals without
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front wheet, but the general trend secems o be toward having the

suspension are used. The advantages. need rzd safety of gprung:

puﬂium modets ehat are similar in other aspects. .

-

Heavy-duty wheels are uscd with thick chabnel rims, 20 x

a7




ey

y

. BUIYDEW $S0100]10W
_pibu Bues jeuonouny Apni
B B—|(] @XOW Smaunen £-6 By

B,

239




12

[QUIBIDS LUy

TR e -

ERE

-

38 p-5 Di4

Lt




Fig 9-8 Trans-American- W‘est MX-80 aluminum alim bicycle motocross
wheels.

v
plat( s are avgtilable to complete the conversions. However, the
* fimished bik}LlL }‘ummil\ falls short of most manuf; uulw(r Bl\l\
bikes — alt Hohgh 1t _can s 3 e satsfactory, g

[ alsor hM\ru thie pos<ibility of buving snd Then fints shing a-

_motocross bicvele frame. A nwnber of these aee on th_._u_mhu_

However. T priced all the individual components and found that
-evervidhimifnecded to assemble a contplete bike totaled more than a
coniplete hike with thé samie frime and components. This might be
WAyt Jo, however it Vol have aecess o mmpum nis-or if Vol
can ke do with used components.,

CX tvpical path tranmotoeross bike 1s to stact out with a veguldr
high-rise bike. Then huy components to convert it [o 4 mMotocross
model. Then when the frame gives way, as frequentls hapgens, to
purcliese a motocross frame and add the componeits

MOTOCROSS COURSES - )

There is no <tandard motocress course. A tvpieal lavout 1s a
looped track course, which s usuallv from olie-cighth to one-third
mle around, Races are,usually one or two faps. A sample course s
showr in Fieo 9290 Courses generally include umps—usually one
ahout three feer high and several smaller ones —mud holes and
various types of juris. The courses generally do not have much
uphidl, The downlyill, if prosents is generatly gradual, Courses vary
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sitting on the ‘nlddlt‘ The pcdais must be strong to stahd up to this
_ \ reatment. : i
~ Znother important feature is raised LE,dI‘Il\ hangd rs that allow
 theuseoflonger crank arms. This gives aleve rage cldﬁ.ﬂll]tclg(. that 1:.
' -~ important mmcl]smunqxl his type of racing js most pApu] w today.
o While rear disc andmtundl drum brakes with hqulebdl hand
lever controls are sometimes uand coaster brakes remain the

general standard.

Y Single-speeds seem to be best m I\pltd] Motocross COUrses.

although two-speed automatic shifting hub*é,j,.‘;_tl_g._lﬂlght offer--an
advantage in some instances and are sometimes used. T&Cr shift-
ing bikes, while d\culable do not generally seem to offer a competi-
. tive advantage. lhq ar e perhaps more trt a hinderance than gny-
thlng ;
“Ahen motocrogs first started, bandna type Hdddlt’eﬂft‘ most
- common. A slightlyimodified version s still popular, but many bikes
now use a single-post saddles. These seem to offer some advantage
because of lighter weight and having the rider further forward. Like
so many things about motocross, this is a controversial arca.

s

R & T
Ft st

LY ]

Fig 9-5 Schwinn Scrambler Model BX5-6 competition bike.
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that are decorated with leanback saddies and tanks (o ook like

motareveles, Motocross bicyeles used foir competition are goner-
ally \«'lrippul nl' ;11 WHICCessan., illl-fllll('litlllil] COuIpment —

\\Hh !hv ll.l‘.ILL'(] I plm Cof =ome o hv hetter bult motocross
cycles, The eveles that work mopractice are mplu] ‘n;d mlhu
ggproved o o Lo

-CONVERSIONS

Prevele mevhanies swho are familiar with motodross oveles
Tlt({tlt‘]l[h pontt ol Ut vou can make an ordinary: hicyvele look
sonethmg ke motocross model. But making it so that it will staid
up to the rough treatment i another macter, The fact is. almost all
components of g (ua ity matovross bike are specially designed —

1. IU( Ny Ihv h ane. 5 PP

sleed I')|:1IL“~; ~:h'-1pwl to It w }u-rv Iht‘ n1am ILI|)L‘- of the Il anic join,

(11 teralty, theseshould be brazed rather than welded m place. The

lower Lvmpur;nu rets generally Tess damagimg to the frame tubing m
areas surrounding the weld,

A number of component and kits, incluting built-up wheels, a
special motocross stem, handlebars, grips, bar-guards and number

L
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_ ,.5" WATER HOLE
Fig. 9-9 Alypical bicvcle motocross

race course.

across the country a b thes are often ot upml the adv ANtagy ol the
locab terram. i

.l
Safety -huU]

e teept ionmnd when vau setup a course, There
should not he any off-course solid objects suchas atrec orrock atan
entrance To a0t Sohd objects, around the course shouldd be

— bulfered with ol tires or hay bales, The start should about 3e-feet

Swides Ths will gove enougl voom-lor 10-bikés . Stratght-aways fand
(st turns shoulkd be at least H fect wide, Slow s vint be g1 few
feet narrower. L ‘ . ‘

Riders geheraly aresrequired 1o start races i stationary
position, with one foot on the ground and the other Toot on a pedal.
The racez are t'._vl]vl"ill\' run in hedats with 1o rders in cach hicas, The

mlua are llmt(l and 1t s these limw-: that determine the place

i

WIS dmum{ the hents. (ruu: l“\ there are no fals {or the
winners -of the heats. :

TECHNICAL INSPECTION OF BICYCLES

Bicveles!generally have to pass a safety inspection on the day

of the race. The brevele must be vhecked to make sure that it1s
sate operating condition., with-nevessary safety padding, no asle
T ends [)ﬁg[lu(llng more than one-quarter inch and so on. Also check
fo sed (Rat all hikes meet rules. For example, the rear wheel must

] hu no I{ngu Ih in _’ll mu lh s

]

- SAFETY GEAR

HL]H 1els \\Ilh nhm «11(11% are g -mi allv tu|uuui for (11] 11(]&1\,
nb\ LOUS TeAsOlis. (rlU\ N (-m(_l lt,m_L, :«.Iw\ v ahn ‘f?.-.“l racing jac lwla. it
not requuired, are highly recommended for <afety.

q
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Bronco, High-Rise
and Pivot Bicycles

A hronco bicvele is a bicvele with off-centered wheels,
\_,:r.mc_ _,._./;_F.:_,;._:_.,_. not nkmufaciured. but conversion of 4 regular

I suggest that only smgle-speced nddieweight Bieveles be used
foo :&, s¢ conversions A 26-inch of 27-inch wheel frame can be nsed
:_ 51 ::: otf-centered ;:?_ or a 24-inch wheel friane with
ﬁxr. Cases ;h 5: :_,,,._ » be NCCESHArY 1o replace the
» Casvrof uiieplece Crianks —
;:r Jr:_._i Sies i order W vet sufficient-pedal to ground clear-
ance. With the smaller :_.#.-f.ﬁ._:i.ﬁ_ wheels both at the pomnt where
the hub is closest 1o the ground, there shoukd stll be about three
chey Or pedal-to-ground clearance at low :::a s the ped: | cvele.

a,:c main job 1s lacmg the off-contered wheels, The followmy
InfuFmation assumes you are familtar with the miftenal on ey
presented mochapter hiv e,

-

You can use the hubs alre adv on the bicyv€ke that vou will be
erting. You will need two rims of 1 smaller wheel stze with the
same number of spoke holes as the hubs.

With old wheels removed from the bievde, remove tres

COHA

tubes and rim liners. Then remove spokes. You might want (o do
this one wheel at a time and save the other wheel for use as amodel.
The first off-centered wheel can serve as a model for ;::,_.r_ the
second one.

-
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s onezhalf inch past the bé

.
L

o l o
Beain by I]h]l\lhl‘:.f awooden plattorm lupmnmn the hul) andim
on its side. The hul} 1= off-centered and the i is: l1m d up with the
center of the hub, MThe nriximum amount of off-set will be deter-
mHlied U\ how muu; will still allow the tres to cle ¢j }‘

Bevele frame and ferk. Thwomehes off centeras @isthH\ ample for 4
vood effect,

vt PR
l_ ‘\\.Il:‘ll

N\

“The old spokds from the larger v will suffice i they are

_good condition, Yot might want to purchase new ones that are this

length or longer. When vou spoke the,off-centered wheell they
should lgt-’ cut off antl bent, first 90 degrees, and then on around or
back m pl'hc artginal direction after they are passed through the holes
in the thub Aanges. ! L - ‘

While thery ate o numiber of possible sspoking patierns, |
qugwc;‘ft that vou cophv a spoked wheel that has the same number of
‘-;Dt)l-\t*i as the one you ntend to-off-center. The same crossover
pattern. usually threke or four, can be used. $ee chapter five for a
discudsion on this. Since vouw will be cutting and bending the indi-
vidual spokes to length. most any pattern will work, Some will
provide a sturdier \\\:; ¢l than others,

AWith hub and rifn bloc ked into pmllmn bemn with any two
‘-s[}“l"lt‘ﬂ that are a half space-apart on opposite hub flanges. Pass
through the hub the sdme divection. such as with heads up or heads
down, and attach to thi rim m holes next to each other. You will be
dupludlmg the lacing grrangement on the wheel you are using as a
model. Position it [k\\,lt) the 'wheel vou are lacing.,

Begin with the lofigest spokes. Insert themi through the rim’
huhb and lhlt‘;ld the nipples on four turns. Mark the length where

= Shestend 15 10 B Wade! Run'the spoke to the point where the hub
will be twisted like the '.unt vou are using for a model. Bend the

spoke—two spokes will be the same length—and then cut it off

i, This s dotie on each spoke.

Pass the firs) two gpokes through the hub flange holes in the

“same directions as the [|\\U spokes vou are copying on the model

wheel. Either loop the edt off end of the spoke onaround until it joirs
the spoke or bend it back in the onginal direction so that the spoke
forms a zig-zag with shyrp bendsS where it passes through the hub
flange hole. Do the sathe for the second spoke. You should now
have two spokes mstalled. .

Continue lacing te wheel in'this manner. Bcntl L'cth spoke at
he point where: I will yust pass through the hub hole with the hub
nwisted todts final pogiton in retation to the ninand spokes. Before
measurng and hending cach spoke, thread it four turns onto the

/
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iF1g. 10-3 Schwinn Sting-Ray with 5-speed_:..derailleur gears. i
N
EAIR LADY" ’
) Fig. 10-4. Schwinn Fair Lady 3-speed model u/—_‘

— s
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Fig 10-5 AMF Renegade hiéh—rlse bicycie.

nipple i the rinthole. Rentember thatdll spokes from the upper hub
flange go to holes in the upper half of the rim. Those on the lower
flange go to holes i the Tower half of the gim. -

When all spokes have been installed on the wheel, finger
tghten all spokes. A good procedure 1s to go around the entire
wheeland Ughu hede h \[)Ul\t aquarter turi. Continue going around
the wheel 1o loosen a spoke. readjust the position of the bcnd and
then retighten .

Mount the lacell wheel temporarly back on the bicycle without -
instaling the nm hner. tire or tube for truing. © amga spoke wrench,
give the spokes a final tightening. Make ddeatmcnta necessary o

T Trémove any sidecto-sidewobble.

If any spoke ends extend past the nipples on the rim side, cut
them off and file them down unul 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 bievele frame and install,
rin ners. inner wbes and tres. Inflate tires and reassemble bicy-
cle. The bievele 1s now ready to use,
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F1ig. 10-7. Fox Superghde high-nse bicycle with long fork blades.

TIPS ON USING BRONCO BIKES

= With the wheels out of synchronization—one at high point and
the other atlow point—the bicyele will give an ocean-wave effect.
You can also start with both wheels at the high point. This will give
an up and down action without the rocking back and forth. The up

“and down action can be contnued without pedaling by shifting vour, - -

welght up and down as vou ride. Or you can simply pedal al?mg m the
wsual mamner. The hard part is getting over the hump. -

If vou start with the wheel synchronized, they might became
unsynchronized after riding a short distance. The two wheels will
probably not by exactly the same circumference but this gives a
good effect. Al cambinations of up and down and-ipping back wards
and forwards are used, This ihakes the cvele fun to ride.

ince the broneo bicvele is casy to ride. it provides fun for most.
Yervone. It also makes a good novelty cvele for riding in
parades—espedially if a clown costume i3 worn. The cvele can also
be decorated with cardboard or plastic wheel dises that are available
at hicvele shops. Or vou can use crepe paper in the wheel spokes to
give a spiral design that goes up and down.

HIGH-RISE AND PIVOT BICYCLES

High-rise bikes. with banana saddles and high handlebars. have

heen establishied as a popular fun evele for youngsters. A variation
ol this with @ pivor, called the Swow Bike s growing in popularity.
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Figure 10-1 through Fig. 10-7 show 2 number of models and
makes of high-rise bicvcles, The commeon denominator is the
banana sacddie and high handlebars.

These bioveles have often been ertticized by adult bicvelists as
heing mefficient because the nder s m an-upright position and as
being unsafe because the rder’s wetght 1s too far back. But the fact
i, Kids love these bikes. Most of the bikes are rugged and can take
hard riding. A popular stunt on these bievelesis to do wheehes. The
object ts to ride only on the back wheel for as long as possible. Many
voungsters can manage a block or more.

The care, mantenance and repair of these bieycles 15 essen-
tally the same as for regular bicveles. The saddle. in addition to a
regular seat post has iwoe braces that extend down to the rear of the
hicvele frame. To make adjustments, loosen both back-stay clamips
and both the seat post and saddle ckunps. The saddle can now be
pushed up or down, The tlt can also be changed. Retighien the
clamps when vou have the deswred positon,

oSome sadddles, instead of back-stay clamps, have bolts that
pass through the stavs. 1f so. adjustments are made the same as
above exeept that vou remove the bolts and then reposition them
mto the holes closest to the desired saddle position.

Fig. 10-8. The Swing Bike.




Fig 10-9 Ricing the Swing Brae with o wheel on thiz curly (Courtesy mn @
M Jernack) o @m i

b

b Fig 40-10 Ridingthe
256 , i




. o #
THE SWING BIKE | S

The Swing Bike, shownin Fig, 10-8is made by the Swing Bike
Co.. 412 West 10th N. Logan, UT 84321, and distributed by a
network of dealers across the country. The main featury/is the pivot
point just helow the mam saddle post. This allows faptastic man-
cuverability, as the front part of the btke can go one wav, the rear
Canother., - S

T

[t's possible to ride along with the front wheel o a curb and the
rear wheel off as shownin Fig. 10-9. Or the front part of the bike can
go on one side of an obstacle while the back part goes on the other
side as i Fig, 10-10, o

The Swing Bike can be used for many types of contests such as
best time throngh an obstacle conrse or follow the leader. These
cyeles are also wdeal for riding in parades. - -

¥
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. .Tric‘ycles -énd {1\
 Sidewalk Bikes \

Many styles and sizes of tricyeles are on the market» They can be:
roughly -.dlc;._nna ¢ into those made of traditional nietal constue-:
- tion and the plistic variety. Both tyvpes cq he satisfactory. How-:
ever. the etal ones are guluall\ vasier 4o repair if they are
damaged, worn or broken. Repairs on the plastic models are often

impractical—if they can be made at all.

Several types and styles of ricveles, mcluding one with a
wagon trailér, are shown in Figs. 11-1 through Fig. 11-4. It's
important that the child be abie 1o comfortably reach the pedals
when the saddle 15 the lowest position. it is generally most
economical to purchase the Jargest size that meets thrs condition so
that the cvele will have the maximum adiustiment possibilities as the
child grows.

1
MAINTENANCE AND REPAIR

\I(M‘{m\ cles uqum very lltllc care. In gt neral, (ry 1o kttp
“thent oit of wet weather, Apply light bicyele il to the rear wheels
and dm bearings. However, tricvdles llsuclll\ don’'t have beanngs.

I\eep d“ fastenings tght.
“Wheelsand pedals are often held to axles and spindles b\ ¢ apw
Sometimes these caps have to be removed. Pryv them Uif I1's hest
to use new caps for replacements. They are mexpensive. Figure
11-5 shows a cap being numllul Lo hulc_l a pedal in place. |
The bearings are usually crimped in place m the beanng
holders. The bearings sometimes require replacement. To install,
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remove the pedal caps, pedal washers and pedalst Unbolt pedal

hol( ers from the fork. Bcarmga can then be shd nh over cranks,
dufuil\ unbend tabs that hold bearings i plac L‘\ Remove old

bes nmmn.. New bes arings must it holders, Cnmp tabs 1o hold bes

PLLTLS LS [ 2N u

mngs i -holders. Reassemble.
Tricyeles generally have solid or semi- pncum e tires that are
cstretched over the rim. Old, worn or broken tires can be cut off. To
mstall a new one, first soak the ure i hot water. Apply soap toit and
- then streteh it i place with tire irons.

TRICYCLES FOR ADULTS

Trieveles built for adults are ideal for people who cannot—or
for one reason or another do not think they should —ride a regular
bicvele. These tricveles are extremely popular with scmor
citizens —espeaally i areas where automobites are not permitted.

MANUFAGTURED TRICYCLES

These vart i weight fmm around Y0 pr)unrh to llghlxwlghl
maodels around 35 pounds. Most are somewhere Between these
cexttemes. The Scheainn Towne and Cowniry tri-icheclershown in
Fig. 11-6, weighs 64 (o 65 pounds, depending on equipment. This

"Fig.11-1.This standard trncycle is constructed of rugged 14 gauge steel tubing.
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model is a threc-speed. but they atso offer a simila one that's a
singte-speed. Both models have differential-drive transmissions
and Z4-inch wheels. The carmer basket makes the trke practical for
shopping. The basket 1s removable. The brakes are coaster Gype
rear and caliper side-putl with locking park feature on the front
wheel. " :
Fig. 11-7 shows an AMF Courier three-speed adult (ricyele.
The qual dive ditferential (Fig, 11-8) pm\'idgs equal power to rear
Lwheels in both drive and braking modes. The trike has rear coaster
brakes and front caliper. The tives are 24x1.75 inch. AMF 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, 1s 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 tricveles with 20, 24, 26, and 30-inch
wheels. Their 20-inch wheel Mustang has aframe that can be taken
apart for easier transporting.

Fig. 11-3 Thus Garton mdtocross—style tnke has knobby lires ang competition -
number plate

262







o 1eBayM-Il IjNPE ANUNeD pue UMOL uuIMYaS a-1 ) Bl L

et g e —
i JEp— "

; ..//,«c.ﬁ%.fr,:u.;p," %w%u&u.ﬁ

3
-

264



F|g 11-7 A three- speed aduit tncycte

Flg 11-11 bhO\\b the Matthews Idlewild three-wheeler. It's
made by LRV Industries, 2536 N Seaman Ave, S. Et Monte, CA

91733 T( Téatureés a uritized frame:- Th@ﬂﬁe‘piﬁt‘e—hel}aﬂwd@d:m

unit results in a stable, perfenth straight frame.

Fig 11-8 AMF dual-dnive differential provides equal power to rear wheels in
both drive and bralung modes.

3
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Fig. 11-10. Gobby dual-drwe unit with three-speed hub.

. . ) . . . . . ' .
The Bridgestone Kabaki Picnica Wagon, designed for shop-
ping and fun. is shown mn Fig. 11-12. The trike has 16-inch rear
.\ 1 )3 R I‘
wheels and a 20-inch front wheel. :

INDUSTRIAL TRICYCLES ~

Tricveles are also being used as work vehicles in places.such as
warchouses, factories and airports. It's a practical, functionak, fow-

cost way of moving equipment "and products over short -

distances—especially inside building.

Two different models of The Mover, manafactured-by Hidust-

riad Cveles, 3120 51 z!mmrfthz!\( Davton, OH {: 5429, are :;hn\an n

Fig. 11-13 and Fig. 11-14. These are constructed for heavy-duty

industnal use, with heavy gauge unit welded frames, high capdcity
wheels and sturdy rear platforms for carrving fairlv heavy loads.

aco”

CONVERSION UNITS

A number of units lhat dtldLh to regular bicyveles and convert

them mto tneveles are on the markel.
Higoins of England makes a unit for converting a 10-speed
bicyele into a 10-speed tricveles The conversion unit is available from

W.F. Holdsworth Lid.. Lower Richmond Road, Putney, S B 13,

England. The unit 1s bolted to the bicyele, making switching back
and forth between tricycle and hicyvele practical. The unit can also be
used with a ten-speéd tandem bic)i‘lt' todform a ten-speed tandem
tricyche. ) :
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Fig. 11-12, Bridgestone Kabuki Picnica Wagon. It's designed for fun and shop-
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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 bicydle exeept ful
the drive unil and reai wheels assembly. These require special

ubrication and repair procedures. Follow the manufacturer’s in-
structions in this regard for the partcular unit.

TIPS ON USING A TRICYCLE

- Perhaps Tomght b&‘sﬁ’fﬁﬁsﬂﬁﬁ“‘hﬂf‘?ﬁﬁ?‘ﬁﬁtﬁﬁﬁﬁdeﬁ—

often have a great deal of difficulty getting used to an adult tricvele.
On the first attempts, 1 suggest using a large open area and slow
speed. '

Turmng will take some gelting used (0. Steering requires
turning the handlebars instead of leaning. You ahuuld 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 tricveles. they dre generally pre-bievele age tovs. Mamte-
nance and repairis similar to that of a tricyele. o

SIDEWALK BIKES “

Figure 11-16 tHrough Fig. 11-19 whtl\\ anumber of sizes and-
tvpes of sidewalk bicycles. Consider the size of the child when yvou

P
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Fig. 11-18_ Schwinn Convertibie I?lxie has a removable lop bar for easy conver-

sion from a boy's to a girl's model.
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select @ bike, The child should be able to comfortably reach both
pedals and the ground with his or her feet while sitting one saddle.
Avoid using pedal blocks to fit a child to a bike thatis otherwise too
big unless the evele will be used onzdy with tramimng wheels until the
child grows enough 1o reach pedals without blocks,

Training \\fhve]s are controversial. Some people think they aid
fearning while bther people believe that they hinder fearning. Fhe
training wheels are generally easy to remove, Even very voung
children can us"uall}' learn to ride a two-wheeler without the training
wheels if they have a bicvele that’s small enough to allow them to
walk their fedt along the sidewalk when they are mounted on the
saddle. - *

The auality of congtrucnen of sidewalk bicveles varies greatly,
Some are built on the order of tricyeles while others ave like regular
bicveles reduced in Kize. Most are some combination of the two
extremes. o _ _

Siwce the quall’f} scale basically follows the prive scale, 10 1s
most econonical 1o selet the lowest priced model that will fast unul
the child eutgrows] it Determimimg this pomt, however, can be
difficult. You could do witi higher quatity and hope to be able to sell
when the Child s v ady for o bigaer bike,

R

- Fig. 11-19 Garton 16-inch wheel convertible chawn-drive bike.
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Fig. 11-20. A tricycle converted 10 two-wheeler.

Depending on the tvpe of cons(riwetibn, the mamtenance and
repair will cither be simtlar to that of a tricyele or hke that of a
bicyele.

CONVERSIdN OF A TRICYCLE TO A TWO-WH EELER

- A 5
When a child is at that awkard, 1 between age-—to big lor g
trievele and not quite ready for a regular bevele —conversion of a

tricycle into a two-wheeler could be the answer. f0s also a good way-- -

to prolong the use a child can get out of a tricvele, A conversion i

Fig. 11-21. Riding a decorated tnke-tuie
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shownin Fig. T1-20 and another one with @ child nding is shown in
Fig, 11-21. :

To make the conversion, cut off the back section: from the
ricvele. Then'add @ fork from another tricyele.and secure the fork
lead inside the trievele tabing with two bolts. 1f vou prefer, have it
brazedin place. Use tme of the orianal rear wheels and aitach it with
asuttable bolty spacers, washer and nut, The mudguard shown on
the cvele g, 18-12 was matalled to give the cvele d perky ook,

The ovele is actually o pint-sized version of a penny farthing.
With the fromt wheel decorated, as shown in Fig. 18-13. the evele is
ideal for ruding in a parade.

By the time many children reach about four vears of age. (hey
are ready for somcthing wore challenging than a-tricvele. This
easy-to-hulld' conversion will give them that challenge. At the same
time they will be learning to handle a two-wheeler,
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Penny farthings ov gh-icheelers. became papafar i (¢ 1870 and

[ 8803, then gradually went out of stvle when the sazedy hievele cane
into being. T is casy to see why this happened. The penny farthing
was more dangerous, spills were rather common and the viding was
less efficient. Tn fact. the ternsafely seems to have heen applicd to
the newer desiun because they offered greater safety.

Penny farthings have the vranks connected direetly to an axle
that 15 1n torn comected to the hub. There is no freewhecling.
Braking is ordinarily accomphshed by slowing the pedal action. A
hand-operated brake to the rear wheel can partially solve the brak-
my danger. However, this apparenthy was not used on the carly
models. Brakmg too rapidly by slowing or stopping the pedal action
often caused the rear wheel to raise off the ground. sending the
nder for a spill forward. Anadded problem was that the rider had to
somehow get s legs around the handlebars for any hope of a
feet-first fanding. s ' .

Because the penny farthings were not freewheelng, exceept
when the feet were taken completely off the pedals or the legs
completely relaxed on the pedals, they lacked the coasting advan-
tage of freewheelinig breveles, The carlv safety bireveles were not
frecwheeling enher. ,

Sa penmy tarthings are no longer used. Right? Wrong, There
are even large clubs of penny farthing enthusiasts. Perhaps it is the
nostalga or the novelly that keeps these bieveles m vougue, \\’he;l-
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Fig. 12-1. The High Step high-
wheeler 15 an exacl copy of the
1880s penny-farthing

ever the reason. there are o lot of people who own and rnide them.
“High-whedlers or penny farthings in usce today are basicaliy in
one of three catedores;
—Annques that have been restored.
—Recently manufactured versions. Many of these are similar
to the orginal carlv models, | o _.
— Honge built versions.

FINDING ANTIQUE PENNY FARTHINGS

. At fest shought 10 might-seem that buving an antigue penny
farthing would be the ideal wav to go about getting one of these,
cvcles. However, there are two things that usually put @ stop to this
plan. Firsto s difficult 1o locate old penny farthings that ;l\'l‘_i'.' being
offered for sale. Second, they command a prenflum price, often
more than a thousand doliars. _ -

Collectors have rounded up most of these aeeles, About the
only possibility of getting one cheap is 1f vou happen to o into
someone who has one who does not know the ll'LIL.';\‘H]LIL‘. [ think the
chances of this happening are quite shn. :

It is interesting to note that at the peak of their popularity.
hefore e i of the cenury. there were approximately 200
companies maling high-wheelers. Todav, there jare onlv a few
companies who are manufacturing them on a n-g\;&l;n‘ hasis.

i
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‘then constructing vour own frame.

"MODERN MANUFACTURED VERSIONS

In the United States, there are two companies that make
rephicas of carly high-wheelers on a vegular basis. The largest of
these is the High Step Bicvele Co., PO Box 847, Milwawkee, Wi
53201, Thetr most popular model has a 43-inch front wheel and a
20-inch rear wheel. This modelis prited at about $450 plus shipping
costs, Fig. 12-1 shows this high-whetler. They also manufacture
replacement spokes for orfginal l\ig}1-\\‘M\-=:'lt-1‘s. These are made of
onc-eighth inch . 125 rusthess spoke matoyial, any length, complete
with nipples. ‘

The dther company Rdt makes ponny farthings s Hi-Rider,

PO Box 14366, Columbis, OH 43214, rlhc\ offer both Kits and

completed high-wheelers. \ -

Smaller manufactured versions for \tltll'lu*n\tl‘« such as the one
shown in Fig. 12-2 have been on the market. Butas far as 've been

~able to determine, none are presently available,

BUILDING PENNY FARTHINGS

Detalls for constructing a chuld’s model penny farthing were
given in chapter nine. The same concept can be applied with bicvcle
wheels. For example, evervthing except the head tube and two
parallel bars can be cut from a gitl's or woman's bicyde frame. A
standard unicyele wheel assembly (see the chapter onunicyeles) s
attached to the fork, A snall fork and wheel are added to the rear of
thé frame. A short scction 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 lagge wheels are e\twmeh drfficult to
construct, details for their assembly are not givenhere. However, if-
vou have had L‘uns‘ider;lbli eyele building experience, you might try
purchasing just the big wheel from one of the manufacturers and

@

i

RIDING PENNY FARTHINGS

For safety reasons, the penny f’uthm;, should be used only in
areas away from automobile traffic. Other thanfor parades, they are

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 ?;h(.:wn in Fig. 12-3. Place your right foot oi the
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Fig. 12-27°A 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 rde. Slow down by slowing
: pcchl action. Dismourt by car cfull\ sliding vour right foot down to
the step. Place vour left foor od the ground to slowly stop the
high-wheeler. When the cvele s at a unnplele STOP TeMove Your.
right foot from the fool blep -
Carc should be taken when vou are blaklng by sl()mn;, the
pedal action. Otherwise the rear wheel might come off the ground.
When coasting downhill, old-time riders reportedly pul 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 anv possihility nf slowing the bike \mulci also have been
given up. L. R | .

|
2
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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 toot on
the ground and begin to stop the bike.

%
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One solution. hesides avolding hills, is to add abrake o the
rear wheel with a controb fever on the handlebars. This should allow
safer braking on hills. .

Penmy farthings with tricycle or bicyele front wheels can gen-

| crally be mounted by chiidren by simply siraddhing over the saddle
with feet on the ground. Put one foot ona pedal. then push off with
the other foot and bring it up to the pedal. This assumes. of course,
that the cvile s small enough for the rider to stradle over the saddle
with feet on ground. " o

Steering is generatly no special problem. Just turn the hand-
lebars and 1oan a3 vou would on a regular bicycle.

Perhaps the thing vou will most have to keep reminding your-
self is to slow the pedal action gradually, without any abrupt action.

Chitdren and teenagers who ride bicveies usually are quick to
pivk up the techuigue of fiding penng fartlungs.

1

A VARIATION

A varation of the penhy farthing, which was actually around
before the penny farthing, 1s 10 have both wheels the same size. It's
like @ bicycle with the crankset and chain removed, the rear wheel
replaced with @ front one and a unicycle or penny farthing wheel,
bearing and crank assembly added to the front wheel: In practice,
the saddle usuatly has 1o be moved forward somewhay so the rider
can comfortably reach the pedals. There 1s usually less danger of the
rear wheel coming off the ground-than is the case with a ligh-
-wheeler. _ ’ '

IDEAS FOR PENNY FARTHINGS

There are two national organizations that might be of interest.
The Wheelman (High Wheel Bideys), 32 Dartmoudh Corele, Siwear-
thmore, PA 19081, and the Dltique Bicvele Club of A mierica, 200
West 260th Street, New York, NV | _

If vou can get enough peaple intérested n penny farthings or
vanous ypes of novelty and special cveles, voumight want tostarta
locat club. A popular activity 13 to ride in parades and give demonst-
ratiors. For penny farthings, costumes of the 1880s will add to the
effect,
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Tandem bicycles include bicveles with two or more riders—one
rider behind another in line. The most popular tandem. but certainly
not the only one, 1s for two niders and it 1s sometimes called “a
bicyele built for two.” Tandem bikés for two and three riders are
®sed in racing competitions.

A novelty bhike with 32 riders was ﬁlb[ demonstrated at Far-
wav, Devon, England, On August 26, 1974. [t is 62 feet long. The
main topic of this chapter will be tandem bicveles for two riders. On
almost all tandems, when one rider pedals both sets of cranks go
around. There is no [dreewheelng between the two crank sets.
However, the rear hub is usually freewheeling as on-a regular
bicyele. _

Typicali mexpcnsn ¢ tandems are single-speeds. More expen-
sive models are available with internal hub gears and derailleur
syslems. ®

Regardless of the type, Hndcnh require a coordinated effm[ of
two or more people. whao do not necessarily have to be equal in
strength, endurance or cyoling experience.

MANUFACTURED TANDEMS

The most readily avalahle tandems are the equivalents of
low-priced standard bicveles. These are generally with single-
speed, coaster brake hubs. They are what would be considered as
middleweight in a regular bicvele. These are desigiied for utility use.
For hmited recreational riding, thev are generally qmte adequale.
Rental tandems are usually of this type.
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‘Fig. 13-1. Schwmn Beluxe Twinn landem has 5-speed derailleur gears and |
weighs 64 pounds.

.

For longer rides and touring, a lighter weight model with more
precision is called for. These will, of course, be more expensive,
. Because of the Iinnted demand for these, not many bievele shops
' have them in stock. You might be able to get them to speaal order
"~ for vou..

Quality tandems are special designs and not JUsl UI]]dl}.,L’d
regular bicycles. Thd power on the drive svstem s dppl(l\lﬂldlt‘]\
double that of a regular'bicycle and double the weight can be carnied.
The longer franmie length poses additional structural problems. Qual-
1y tandems are constructed of lightweight tubing, but of larger
diameters than those normally used on regular bicycles of similar
guality. Oval tubing 1 Ig sometimes used to improve 11g1(11t\ between
crank hangers. |

The more L‘\'pt sl dels f\'piu{]l\' Have deraifleur gear
svstems of five, 1U<lll{|1)‘wpt’§:d~; Fu,s 13-1 and Fig. 13-2). Ulht’l
numbers are sometimes used, but theyv are UNCOMTMON.

The two tvpes of drne units between cranks are the
crossover, whickrhas the chan and sprockets-connectng the two -
cranks on the left side, and the one-side drive system.

As far as derailleur gears are concerned, the crossover drve
has the advantage of al](mm}, a triple chainwheel on the rear crank
sed for 10 speed gears. Generally, this arrangement picu es 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 s for the
chain connection 1o the front crank set. The advantage of the
one-side arrangement is that i p]dL &S leaﬁ'stl‘eas ot the rear crank
and axle.

284



!
[

:

Brakes .are an important consideration for a tandem ke,
Because of the added nder weight, stopping is more tllfﬂilll for
tis reason, mternal expander drom brakes are sometimes used
instead of Caliper brakes on derailleur mndul«

e weqr s much greater tan on an cnthnfn\ lllt\lit \While

“the ordinary dne and one-quagter inch tire width can be used on
Elluhl\\t tght tandems o smeoth roads-for hnmnted m}nm They :i‘fl( H
3 are inadeeuate for anything IJL\mld this. At best they will be subject
,,3 to considerable \\Lal\nld require frequem lt'pllttlnt nt. For this
reason, Tghtweight tandems frequently use one and three-cights
inch and one and five-cighths meh tire widthg Thest fypically will
provide much better service,

BUILDING TANDEMS

Two thlh'\-I\{)L bicveles will provide most of the parts for a
utihtyv-type tind LJN Ahigh quality tindem requiresadvanced fram
Ju thling skills and s bevond the scope of this book.
, Sitce inany tandems built by amateurs are<basically the |n1mm
of two regular bicycles, they do not tany out very satisfactonly,
suggest that vou carefully examine your reasons for wanting to bl
vour own. Hf its o save money, | [suggest you look over the
classified ads in the newspaper (o See what is available. Ureiliey

tandems frequentiy are sold as used, but in good ‘ondition, for abob
275, Of all the hofie-bailt tandens 1 have scen, and this includds
quite g targe number, only a few have heen equal to or better than a
typical used manufactured utihty tandem,

If vou do want to iy to build ones, 1 suguest that vou uw (wo
men's mexpensive middlewerght bikes, If vouhave had considera-
ble experience buildig other vpes. of ncm]t\ or specialty cveles,
then vou can probablv safely usé L\pumu bikes or frames. A
woilien's bicyele can be joinet with 4 menss, but this-might require

additonad reinforcenent i1 is 1o be rigid enough. .

A tepical joining of bikes is (o cul off the head wibe fron) the:

hievele that wili be used i the back b the combination. Somctimes.

¢ the head tube 1s cut fp half, When the two frames are oined, the
crank hangers shoulddemain the same distanc ¢ from the ground as
they were on the nnmrml bicveles :

The rear frame is then bmzu_l to the seat tube of the front bike,

~which has evervthing on the frame behind the seat tube and botton
bracket cut off. A section of tubing usually. aboutl two inches in
dinmeter, s by uu!mpl(m bhetween the hnuum I)ldt kets of the two

biles. o _
| S : .

r
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Sinee it s extremely mlpmmm that. L'\{’I\{hll}Q be Inwd up
i p(mu v \\un(h n J!L T I]L g & in be construe lL(] nt SCrap mate-
llll“w Chegk . thee .|hunmnl carcfully Defore brazing.
L The-above methodaill woik -Oi ot thest bikes. Bul for -—— -
" sonte bikes, sueh as the small ones used for making the tandem
<hown in Figo 13:3. cortain adjustments might be necessar to fil
the manies together, {is important that the original distande of the ™
bottom brackets from yround he maintained, the frames are atignedd
nd that the jomed frames be strong and ngd enough. o
Assuming that vou will be using a single-speed coaster-brake
rear hub, vou will need a double chaipwhecet on the rear crank set.
Usually the outside one will be used for the chan link to the rear
sprocket. These should be ined up. A double chainwheel, such asis
used on 10-speed bikes can be used for the rear crank set on the
tandem. The mside chainwhecl should be the same sife as and lined
.ooup. with the chainwheel on the front crank set. Ty teeth-on all
' prm Kets should be the same size so that one size ciaincan be used
throughout. Usually this will be a one-eighth inch width chain. It s
the type commonly used on single-speed utiity bikes.
Chamwheel alignment ‘Tnighi be somewha of a problem on
some bikes. Tomight be necessary to saw off a short section of crank
housing from one or both frames i order 1o get the required
allgnments.

I order to adjust 1hc Immun i the chains between crank btlb
vou will need a wav to take up slack in the chain. A small sproc-
ket called achan {s'nsﬁ;rr. cail be mounted on an acijus;l-able hrac-
ket sothat i apphes tenston to the cham. One wayv of doing thi;}his Lo
buv a chain tensioner at a bicvele shop and rig up a bracket forit,.

The rear handlebars are statonary. " They are used for gripping
but not for steering. One wayv of attaching the handlebarsis to cut off

[he upper portion of a-gooséneck. This 1s the part that curves
forward and the clamp. Braze this to the seat post of the forward
viding poesition. Handlebars are then motmted 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.,
T After a tral assembly dnd test ride, the tandem can be disas-
“sembled for painting. File and sand smooth any rough areas in the
brazing.

After painting, lmswmblc the ldn(]cm If vou prefer, fenders,
chainguards and other accessories can be added.

- - o

286 T

o B - .




spunod
vr Inoge syblem 1 awelj 1281 paidnod poys e saunjes) pue pPayeID puey S1 310421 p2ads-g | Wapue) JUNQWEIR 4 udIMYIG IyDiemiybiy z-gy By

287




Fig. 13-3. A tandem built by joining iwo frames together.

If vou prefer. internal gear hubs can be used. If the rear hub has
no coasler 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 nding position. It s 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 utilitv-tvpe tandem at slow to moderate speeds re-
quires little special considerations. These types are frequently
rented to inexperienced tandem riders and most make out quite
well,

For more serious tandeming, the fr(mt rider is the* Lapteun
On most tandems, the cranks are setin phase, with the forward and
rear cranks in the same position. Sometimes the cranks are set out
of phase Tn'an attenipt to' get more ¢continuous power flow from the
pedaling of the two riders. The possible advantages are debatable
and itincreases the possibility of hitting a pedal on the ground during
aturn. In phase. both riders u()uld ha\ e the pedals on the turn side
n the up position. : -

The rear nder should not try mtum Any Jeaning i manallempt
to control the bicvele can cause a w h‘lppuu, action and possible ap]ll
The two nders should fearn to \unjk together.

With derailleur models, therd is the gdditional problem of
shifting. Some captains call signals 5o that the rear nider will know
when to relax pressure on the pedils. However, exﬁwrienced tan-
dem teams often work together by $itent signals through the pedals.

Y
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F|g134 .An exénip!e of a dbublé-deckér.
DOUBLE DECKER BIKES .

Double-deckers, also called fugh-bikes and upside-down bikes,
are fun novelty cveles. Bicveles up to 20-feet tall have been ridden.
Only-regular, double- deckers, approximately twice the height of a
regular bicycle, will be covered here. With simple additional modifi-
cations, taller bicy cles can be constructed. o

While double-deckers are frequently idda™on streets with
automobile traffic, this is unsafe and i many areas illegal. This is
strictly a novelty evele and should be-considered as such.

These cvelés are not manufactured, but conversion of regular
bicveles is fairly simple. 1 reconumend that only old, mv\pmm\ ¢
bicveles be used. : _ | .

CONSTRUCTION OF DOUBLE-DECKER BIKES

Figure 13-4 shows one method nt u)mumtmn The frame of
one bike is brazed or welded to that of another bicvcle. The head
tubes of the two bikes are lined up so that the fork of the lower bike
can be extended up through the head L‘fg@:" of the upper bike by

i
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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 1s attached 1o (he
upper frame and braced as required. Another method of CONS e
tion is Lo turn the frame of a bicycle upside-down, reversiig-the
crank directionin the hanger bracker. The chainwheel will be on the
right side of the double-decker like ona regular’bicyele. 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 slrap is re-
mounted Lo the opposite side of the frane. |

Methods for completing these bikes have varied widely. Ore
methodis to weld a tube to the crank brachet of the frame for a seat

Fig. 13-5. Riding a double-decker bicycle.
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e
Fig 13-6 A double-decker with decorated wheels.

twhe. A noteh is made in the upper end for a seat post clamp. This
holds the seat postand saddle in place. A banana saddle can be: used
with extended rear supports.

The type of handlebars used on high-rise bteve In S mu,hl be fong
enough for use on a double-decker when attached to a regular or

T oextra long goosenedk or extension tubes can beawelded to the ends

of the handiebars. 1n gengral, the handlebar grips should be at least
as high as the saddie. About a fool above is usually even better.
Somelnes il single luhc fork extension with an automobile steering
wheel on IU]) s used in place of handicbars. This is less efficient for
riding, I)L;l adds a good novelty touch.

There are. of conrse, many other methods of construction.
You will probably want (o take advantage of the parts and mdtmmh
“vou have ave ll](lh}u However, make 1t sturdy. '

TIPS ON USING DOUBLE-DECKER BIKES

Most riders, mount by placimg the Teft foot on the left pedal

directly from the ground, pushing forward scooter fashion with the

right foot, then swinging the rght leg up and over the saddie.
Another possibilitvis to add a pegtothe frame to use as a foot glep.
l;
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Dismounting is essentially the reverse of mounting except that
vou have the added problem of braking. One wav of solving this s to
brake nearly to a stop. but with the bicvele sull moving forwanrd
slowly. Then dismonsit i reverse order of mounting. The bicyele
will be moving forward slowhy enough that stepping off should not be
difficult. ' : , \
Riding a double-decker bike gives the feeling of being above 1t
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-
ing the bicvele wheels (Fig. 13-6) will add 16 the novelty effect.
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You've probably seen arcus performers ride bicveles backwards
and on one wheel ike a unmcevele, either from the saddie (Fig, 14-1)
or head tube (Fig. 14-2). You might have wondered why these
stunts are not possible on a regular bicyele, except perhaps for
wheelies, Whecelies can be continued as long as the pldal rate is
maintained to the point where the rear wheel does nof freewheel.

Force must 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 bicycle is being pedaled—under or at the same

- speed as the front wheel—so it can't come back down.

However, ona regular bicycle, vou are extremely limited when
it comes to feats such as this. The fact is that artistic or circus
bicycles are very special cycies. They usually have fixed rear hubs
(no freewheeling) and one-to-one drive ratios, straight (1o 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 is normal on a regular bicvele. Two other important

features are that the cycleis lightweightand the seat tube and ¢rank

brackets are close to the rear wheel. This is similar to shortened
frame used on sprint racing bicycles. Many artistic bicveles also

- have axle extensions for use as foot stands that make additional

stunts possible (Fig. 14-4). _

' There are world championships in artstic bicveling with mdi-
vidual, partner (two nders on one hike) and team {group of riders
cach on separate bikes) riding. The activity has only recently been
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Fig 14-3 An artisiic bicycle saadle

Cinraduced on the amatenr fevel inothe United States, However,

professional stage and cireus performers in this country have long
n=ed sinlar bieveles. ) '
CThe rerm artistic bievcles comes mainly from the compaeritive

Csport. Previous to this they were generally called eireis or frick
hicveles i this country.

MANUFACFURED ARTISTIC BICYCLES
Artisthe bicveles are not now bemg manufactured in the Unired .
States, nor gre they being mported on a regular basis. Several
West German hrms manufacture thenn 'Two places wheee they can
be obtaned are Fuler & Glockner, Schanonburgerstr. 31, 3ot

1

A

Fig. 14-4_ Axle extensions about two
1o two and one-half inches long,
called dorms. are used as fool
stands. They make additional stunts
possible.
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; ulnoh are otten u»»ed for domq Whe(_UE'C anvwav, to cony ersmﬂc of
track’ racing bicvcles into amsm picye ie& smmar t') the €-Ones Ub(:"d in
the w nrld championships. : _
 With 2 modified high-riser. a child could certainly amaze his or
her fnendw it we culd be posalble e L(JHUHUL wheelie action and ride -
around on the Tear wheel alone while performaing all sorts of stunts.
‘The bike counid also be ridden ba clm-a_rdm It the front fork is also
 strdightened (no rake), the front wheel can be shun in.circles. This
tvpe of bicvcle, with the banana saddle. the naer: w eight well
“pack: No modifications are required heré. '
U Basic modifications include smpmne IEHGGI":J chainguards,
:lud\ stands and other accessories from the stock bme *You. should
dlso change the rear sprocket from freewheeling to: nxed repiace'
the chamwheel with a sprocket to match the one on the rear hub for
“aone-to-one (Fig. 14-5), ge_argr.au{;—alt_h_ougn. other gear ratios will




N lso work—and straighten-(remove rake) the front "fofk' Methods"
for maklng these modifi¢ations are detailed in chapter six, The chain
Will probably have to be shor tened See Lhaptt‘l five for methods of
accomplishing this. S .
|~ For making a' much bettér model; smnlar to the ones used 1n :
- drtistic bicycling Competltlon a lightweight bicycle can be modified.
While most will work, sprint racing bikes with; shortened frames -
~ cpme the closest to the ideal. A short frame with the_ seat tube"and
* ‘bbttom bracket close to the rear wheel is best. :
| Required. modlﬁcanonSﬂndude adchng a-fixed rear- htrb 1f%h&—
‘ycle selected doesnt already have one. Track racing blcycles
‘génerally have these Another required modification is a ratio.ob-
tained by replacmg the cl'iamwheel with a sprocket that matches the :
~ one on the tear. Fairly large sprockets about24 to 28 teeth
. generally used The front fork is also straughtened Techmquqs for
_ maklng these. mochﬁcatlons are covered in chapter six. . %

_ A proper saddle can be a real prﬂblem One possibility i
| slacken the tensionin a racmg saddle and usean L shaped seat p K
g -angled backwards and positioned like the saddle on the artistic
hicycle: showd in Fig. 28-3. The saddle should be. posrtloned well
“baek and-should be curved upward at the rear so that rlder will not
= shp off when riding with front wheel in the air. '
) DrOpped hand]ebars turned over can be used on the artlstle_'
N blke Rubber hand grips should be used. o )
) The artistic bmycles used in (.OlTlpetltIOI'l also have axle dorns, . .
'-_‘Frg 28-4, which are extensions that thread on to the ends of the
~axles. If these are to be used, it’ sagoodideatogotoa larger front
- hub axle that is_the same size as used on the rear. Then it wall be
o strong enough to hold the welght of the rider stan&ng on the dorns /

- GARE; REPAIR AND- MAINTENANCE D /

Repeur and mamtenance of artlstlc brcyl.les 15 ebsentj,a]ly
same as for regular bicycles. Certam stunts if done. 1mproperly, can
be very damagmg fo-the bicycle. Espec1a]ly avoid -coming down -
. hard on the front wheel from riding on 6ne wheel and spinnung. ti the -
- front wheel when riding forward or backward with weight on both
wheels When professional perforrners do what appears to be this -
wheel spmmng stunt, they are actua]ly riding almost enfirely on the

. rear wheel with httle or No we1ght on the front Wheel

TIPS ON USING ARTISTIC BIKES o
L To learn to ride on _on.e wheel, ‘start by.doing_‘wheelies. Yon
- should wear a safety helmet whenever you attempt a stunt: Gradu- -

L
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. ally wor l\ up to the poml whele \ou Lan ride: long d,lstanceb mth
_‘control.” If \ou tip- bachwaId talle vour feet off (he pedals and .
straddie. your lefs off baLl\wal - lso that veu-are standing. Wltl**'
-_'-ptaclrce it eh()uld be poss1ble to make turns and (.lI'LlL pallems whlle '
riding on one wheel. Or youi can spin the front wheel, whﬂe on the
- .rear wheel as Shown in Fig. 14-6. It is'more CllfﬁClllt to ride back-"
ward while on one wheel or to rock back and forthin one place with .
alternate dlreutlon haif or full pedal LYClES :
a%hlle it's phssible to learn these oneé- wheel stants W1thout '
'—bemg-ableto ridé aregularvmcyde—learmﬂg on-the regular-unicycle-,
. first should certainly make things easier (see Ghapter 29). Rldmg on
one wheel while straddled over the head tube, as shown in, Fig.
_-14 7 is smnlar to ndlr‘g a chain-d unven, glraffe unicycle. Riding on -
- one \l:lleel without, holdmg onto the handlebars (Fig. 14-1 and Fig.
© 146} is much more difficult, than with holding handlebars.
-In artistic hicycling competition,- stunts are done: using the.
dorns, standmg on the saddle’ and handlebal s-while coasting. Doing
a handstdnd on. the handlebals 15 an extremely aclvanced stunt

: IDEAS FOR ARTlSTIC BICYCLING

“You mlght want to form 3 club. Artlstlc blcychug goes well mth
_ umc; clmg S0 ¥ou rmght want fo Lombme Lhese’\dctmttes
_ - To my knowledge, there have not b__@j,_ﬁ_ﬂ_}_&l‘tlStIC lJl(,_‘,?ClJI]g
s LOITIDEU'[IOHS held in the United States to date. However, artistic.
' ._b1c1,_‘g;}es_ were demonstratedin tlle’lﬁh?ﬁ Nationat _Ulucyele- Meet and

‘Fig. 14%. Spinning the front wheel while riding on one wheel, i



" . 'Fig.. 14.7: Riding on'one whea! while straddled over the head tub° Is similar to
: rldlng a. cham drlven glraffe umcycle ' .

- thlS could well iead to their mcluslon as a Lompetltwe event in fature.
Coyears,y ArtISth cy dmg‘ls veéry populal n Fulope -and I feel that 1t 1s o
~_going to catch on in this countr yoo oo N S

Ar tlstl(, bicycles are ideal f01 riding in p'u ’1(165 \You nught want.
',-to work up an amatem act elthel alone ‘or; wnh one Ql more othel
| perfm mers. . - C . N
-/ iArtistic blC\ clmg seems to have Lremendou? pote\{tlal i the
o Umted States as a recreational activity, performing art andﬁ mpeti-
I, tlve sport. I think it is onlv a matterof time until we will haveentnes
0 in thd: world champlonshlps Only afew yéars back, umcychng\was a.
sléeper in this country Now it has boomed i I populanu | I\le\
- artlstlc bicycling will follow inr the ‘same path, _ .
" The. governiig body of ar tistic bicycling on th m’tel nanon\a]
level is: Commzsszon [111‘0?’)?(22‘;0:3(1& de C )clzsme en Salle, 6520\

: . oy . - e ' " b
. . 15 o . . R - N . . .. - - . ..
- . . . . . L o=

‘hh. - -




e -'IV()H}:)—BRD Gmcsbasw 77"(!/1/(‘31‘ Ge%m(w)) ArtlStIL bltydmg s
L _'_'pmctlced i Smtzelland ‘France, Belgium, Denmark, ‘German .
_— Demecratm Repubhc Austria, Japan, Czechoslovakia;- Nether: -~
S Ilancls Sweden, West Germény It;-.lly- Poland zmd .to a hmlt*ed B
R extent the United States. - - S
SRS .In the United States, the orgamzatlon that 1S presentlv mostl
Llosel\* related” to artistic *bicycling ‘js. the U:myclmg Soctety |of

Amema Int., PO Box 40534, Redford, MI 48240. Informatl'on_:‘ _' S
about thls orgamzatlon is glven in the next chapter o
1 | 4 . §
. B R !‘ . -
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U 3
‘\5 > R
} :
300




e e o ) . ) ) . R = SEINC -'-_’__‘__
| . I . - R S SN .- X . .

. X -

- : N . 'L.‘f-::;'-

) S o ’ ; £ .

T Yo ) : T . L E . i

K - ! ’ o . - i . .

S ) B . : . . T . o -

3 . - S, ] - PR
) : ’ S . < : - . ' 3
RPSEE : » o - : Y . ST .
L .. ) A . T T L ) . a

1t o R . - ) . S T

S o ) , S

) i . . : - . _' . s

. o . ) . . ) -

[
. ..I-\ ‘_ .6
A .
_‘ ‘. .. 4 L
- L g
e

s - For long time after ts mtmductmn probably in the 1870s the ~°°
Lo unicycle remained almost exelusivelyin the professional domain.
S ‘Today, it. is.fast being discovered: by youngsters, teenagers and

o %‘ adultgalike as a hobby, recreational activity, competitive sport and *
perfsrrmug art. It S. estllnated that at least 50,000" people in the |
Umted States have learned to ride and the number continues to.. - -

---,-'grow (Fig 151, . Ly,

. ~ ‘While umcyclmg is most popular W1th children ancl téen- agers ' .
. hundr’eds of adults havg’also learned to ride. Rjdmg does requirea <. -

~ certain level of fitness, but this is’ generally much less-than nnght*be“"’-’""-"‘”’w

" expécted. The most ‘important requlrement ¢ for success seerms to-
be a sincere desire to learn. ‘At least one senior. citizen -who had
never even mastered the' bncycle plcked up'ﬂ!@'sklll, Severa] bhr'.d

o people Have lear‘led to rlde .

i e T

méneuverablhty You can make °W1de sweepmg tursis or spm around
in ore spot. Wile some people who take up the activity are content,
jUSt to be able to pedal along on a standard unicycle; mfany goonto =
trick riding and cham driven glraffe umcycles Regardless of theskill ~ -
;- level tﬂ’e chahcnge refnains.. There s always another stunt that you
o -.can learn or one that can be done better Any unicycling has a large.
- f tness element. Because of the fun and challenge of the activity
. itself,éyou miight’ noL think of it as physlcal activity, but the Egrrleﬁus’«-"” '
e -thererall the same hke an uneVpected Lewardr””“* .
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'BRIEF HIS-TORZ OF UNICYCLES

Monocycles one-wheeled devices- with the rlder 1n51de the '

seems likety that the unicycle came about independently.
Uhicycling ¥ was probably dxscovered in the 1870s by accident,

o ""wlule someone was ndlrilg apennyfarthing. The frontnwheel of these
| -cycles (see chapter 12) was fixed tothe pedal cranks (no. freewheel--
1l ing)like the modern unicycle. To hrake on the penny: farthing, the
.~ pedal action was stowed dovn.- If done too raptdly, the small fear
| wheelawould raise off the ground. Offen, a rider found himself
_travehng along on the front-wheel alone, with the rear wheel in the
i, before the rear wheel returned to the ground or the cycle fhpped
'ﬁfor\vard - :
oy 0 It seems loglcal tﬁ"at one day someone would get the idea of'
Coe :remowng the back half of a:penny farthing altogether and ndmg on
e _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
L _nuneber of people independently.
. Professional performers were qu1ck ta. capltahze on the 1dea
| For many years the umcycle remained almost excluswely their
o propeity. Unicycles were rarely seen outside the professional do-
main. As penny farthings disappeared from the scene with the’
- advént of the safety bicycle, people were less hkely to discover the
o umc’izclmg technique by accident. This further protect’ed a secret
<. the professmnal knew only too well; umcyclmg 1s much easwr thanit
: .y looks, 9
: 1 . As time pass{ed a few peonle out31de the pro\‘essmnal actg—
- which were usuﬁﬁy passed downina famtly-~tr1ed unicycles. They
found probably to }'he dlsmay of the professionals, that unicycles,
- ionce the. basic technique is 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 .
lIIllCY-ClES i : - : : |. :
e, ‘Even so, the number of umcychsts mcreased gradua]ly and in,
o the late. 19405 and early 19§Os a few companies, seeing that there!
- Was some demand, started makmg umcycleSc The actmty started
“to take hold. o | :
Williarh Jenack a computer fechnician in Long IS‘land Who has
“been riding unicycles since the eaily 1930s, was oné of thel first to*

‘. . : o .'

al._-. : . fl

o wheel were arqund hefore the unicyclé. The rider was posntloned
e _above the wheel and usually tnounted on a saddle. However, it o

PP

cd e

see the tremendous potentlal that ;umcychng had to offer asa



retreatlonal a(,tmty and eport He started LOI’I’eSpODd.ll'lg with oLher
'.umtythsts not only in this L()Ul’ltly, but throughout the world. He
taught hundreds of others of all ages how to.ride.and formed a
" demonstration and- pﬁrade group called thé Jenack Cyclists.™ .
’ By the late 1970s there-were hundreds of individual riders and -

~aniimber of clubs had formed, In 1973, largely through the efforts of

Bill Jenack, the UmrvclmgSoc.-,ety (‘fAQsz icaIne., was formed as'a
' -nonproﬁt organization to foster sociff and athletic interest in, ahd
" promote the sport of ulu(,thllg alding youth and adults of the
- country by estabhshmg,votuntary Spndards of performam,e and
- sponsoring and overseeing locdl am_atlg)nal meets. The organiza-
" tion also disseminates informatipn oMNall phases of the sport to

interested partics throughuut the contry via &’ news,tettel and

mformatton service. . ~F !

-~
‘There are presently over 600 members and the- orgamzanon 15

. _growing rapldly Membership, whlchuncludes a quarterly newslet-
- ter,is currently $6 a year. The majhng address is: Un mcvclmgS ociety
- 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,’ Wlth LOI'llpetlUOl'lS n raung, parade :
~and artistic riding, - ’ ;
Today there are dozens of large umcychng L.ubs and gmups
_ mcludmg the Pontiac Unicyclists in Pontaic; Michigan; the Rcdfwd ’
_ Townsth U;zzcycle Club in Redford, Michlgan the San Diego. Un-
fcycle Club in San Dlego California; ghe Concord Umcyclzsts m
- Concord,California; the Pawl F 0x Umcyue Club. in Marion, Ohio;
. the: CHE“ERIOS in Longview, Washington; the Umveistty of
"Pzttsbzugh Umcycle Club -and the M.I.T. k&hzzcvcle Clzzb Many :
amateur CIrCuses across the county mclude umcydmg acts.

~ Unlike typical fads, people who take up unieyclirig often- stay
with thé activity for a penod of years and sometimes it becomes a
hfetlme endeavor. / | g

INTRODUCTION T0 umcvcus e

-

For our purnoses I wall deﬁne a one wheel d pedal cycle mth

' the rider’s certer of gra\uty above the center of the wheel as beifig a: -
umcycle However, another type of one- wheel cycle with thé rider

.inside the wheel and the center of gra\nty below the center of the. -
wheel is sometimes aiso referred to as aumcycle The trend in "~

- terminology, which I will follow'here, is to call the cycles With- the K

ridet’s center of gravity above the wheel wnidycles -and those. W1th

e the rider’s center of graV}ty below the center ofpthe wheel MONOCY-.

B i o _'7553.
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-
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' cles In older wntmgs and nana)ated matenalb. these dJStlIlLthI]S
often do not-apply. :

Most unicycles are of 01::/ of two 'basu: typ'(es Some have axle -
and crank arms cofinected directiy to the hub. These are referred to
as Sﬁg‘ﬂdﬂ?‘d—uﬁt@*&lé& " aregiraffe-unieyc tes—wh;ehiollowihe__
same hasic pnnmple as the standard unicycles, except that thereisa
Lham drive or other {ype drive between the hub and the cranks.
Artistic bicycles, d cribed m chapter 14 can bé ridden on one

~ wheel like a giraff urucycle " : :

- Within the t#o basu, typeg of umcycles hundreds of varlatlons
have been builfand others are still being invented. At the present -
time, the onymanufactured models readﬂy;avallable are a fairly

" large selection of standard um’-cycles and o'ne' six foot high giraffe

| FACTURED UNICYCLES | !
The ones. avmlable range all the way‘*@om tncycle -type con:

Atruction to the: high quality bicycle-type construction of profes- .
sional models At first thought, it might seem that the tricycle- type
unicycles would be the best buy for children and the ptofessional

- models for adults. But in practice this'logic seldom works out. In

. Fig. 15-1, John Held ridin astandard unicycle. -




’_'alrr@.@id:,-ery case, the professu:)na] models prove to be the best buv .
for alvages.-Provided, of course, the uhicycle can be- adjustecl to fit’
the rider.-This might be the case for the tricycle type. They could bea'
used by young children who can npt fit a professional mode] umcycle

at the lowest saddle adjust.ments But the ‘manufactured ones, at

_least_ the ones I'm familiar with, seldom ad]u‘st any smaller.

Two common faﬂures make the tricycle-type umcycle gener-'
ally madequate They lack precmon making therh difficult.to nde
~and they. are subject to frequent breakdowns. b

“ Atone tlme these unicycles-could be identified by thelr sohd or
serm pneumatlc tncycle -typé tires. However some of these/cycles
now have inflated blcycle-type tires so thisis nd longeér a good guide
for 1dent1fymg them Tncycle type bearmgs afe perhaps a better B
identlﬁcatlon R R _ -

Toadd to the confuswn tuere aré a number of umcycles in
between the tncycle and professmnal models. Some have a mixture

of good and poor features Check especially the hub and bearmg'

and the umcycle frame __ _ . e R

assembly. A frequent souree Tf tI”OUbLE is play»betvveen the wheel__'

)
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ikbout the on]y good point I can think of i in favor of the tntyele
‘type unicycles is the price: Some sell for about $20,°

The professional model umeyrles pr esently retail for about 55
to $75. There are both domestic and imported models 1 ‘*%op
. .quality. Properly cared for, theseunicycles-can last-for man _"ears
The tricycle type often break down almost 1mmed1ately '

Three top quality unicycles manufactured in the Us 'ted States
ﬂnd avatlahle with hr\‘rh 20} l'l“‘l("]’\ any] 9.4 1r1r‘11 urh_%e_] 17

Schwinn (F1g. 15- 2), Matthews (Flg 15-3) and Colyinbia brands Of.
* the imported unicycles that I'm familiar with recommend the
" Oxford, American Eagle and Stirdce brands
The saddle should be the curved unicyele type. Most all umcy-
_ cles now come these, but they vary c¢nsiderably in ‘quality and
“comfort. Make certain that the saddle can be adjusted so that legs.
~ “will be nearly extended at the low poins of the pedal cycles. If the
-_—_'_%addle ~will not_go high enough, som¢times the situation can.be--
- yemedied by purehasmg a longer sea post Make sure it ﬁts the

: unicycle. © 0 L s e e
Al of the tOp quahty umcycles that I'm farmhar with have _
. three- -piece cottered crank assemblies. The only one-pleee cranks
. that I'veseen used on unicycles have been tricyclestype: umts ‘
| The three- plece crtﬂankS come - w1th crank armis in various
types of rldmg hat everyone seems to have hlS or her own Oprmon,
here. - ' _
- For learning and stunt riding, 1 recommend the 20 inch wheel

- . forboth children and adults. Larger wheel sizes are an advantage for
" riding long distances and-on’ ‘rough-surfaces; -

+ Several companies nbw offer giraffe umcycles Incluclecl are
" the Oxford P21-Hi Boy- (Fig. 15-4) by Oxford 1 niernational, the

Schubinn U- 72 bv Schwinn and the Penquin, by the Penqmn Cycle.
Co.

| Suggest that you try local bleCle shops first. If they don't
- have what yoi1 want in stock, youmight be able to get them to order
- for you. H you can't get what you want this way, you can mail order
__ :from J enack Cycles, 67 Lion Lane, Westbury, NY 11590.

-----:--&_:.'BUII.DING UNIGYCLES e

B Building unicyclesis a fasunatmg hobb\ It s generally p0331ble
_tosave money by building rather than buying, although this depends
~on how | inexpensively’ you can get the required parts and material

and if you have the necessary Slx.l]lS tool% and equ1pment Perhaps '

- at,
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Fig. 15-3. Matthews unicycle. _ o
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‘_'st 1mportaﬁt advantage of bu1ldmg 18 that you can make types

____cvcles that are not manufactured, including:original designs, -
“The basn: sourt;e of materials is old blcycles a_nd blcycle parts

.'-."'-"-\vlth perhaps a few ttems bemg purchased new
. STANDAﬁIj umcvc;. "

thure I5 5 shows the bas1c pa1ts fel a umcycle that 1 made

“The ﬁve’ elghths mch axle stock i is cen’tered with shims or washers o
“in arear hub that is symrhetrital on both ends. The axie shoutld be -
long enough for spae%rs beanngs and crank arms. The spacers are
“usel on both sides of each beanng to give clearance for the bearing
holders Braze the axle to the hub when you._ have 1t centel:ed_
_exactl},
. The bearings should ﬁt snugglv over the axle and be approx1—
| matelv three-quarters of an inch.wide or a little less. Figure 15-6

a

shows a hedring positioned over one end of an axle brazed toahub.

- Flatten areas placed chametnca]]) opp051te each other are filed:
y ‘near the‘ends of the axle for crank cotters, I suggest that youuse a -
" cottered axle from a bicycle as a model. Fhis job must be done
" careful]y as othermse the Lranks mlght not be held fir m]y or be

_exactly opposite each. other: ; -

Make a trial assembly of spaters beanngs and Cranks orf the
axle,- then disassemble and lace the hub -to a 1im as defailed in

| chapter ﬁVL‘-TI‘leg can-be- done after fork assembly 18 completed

gy

. 309

.



Fig. 15-7.

310

Flg 15 8. Beanngs shou!d fit Snuggly over the axle

by. mountmg the wheel in place and usigg the umcycle frame as a
“tr umg stand C]amp it upsu:le down between blocks of woocl ina

-wse

slightly, \\Jould just fit over the bearings. A bent bolt is ‘used through

‘the two holes to form a ring around the bearing. With the bolt

t1ghLened the bearing is held firmly in place. Two holders are

requlred for the unicycle. I mounted: them in place over a piece of.

plpe the same diameter as the heanngs I used to position the
holders for brazmg to the fork. This i 18 shown 1n Fig. 15- 8

Seat post clamps are u'$ed -_for béérrﬁg holders.

P
k8

_ F.of beanng holderb on the umcyde shown in F ig. 15 6 Flg .'
15-7 and Fig. 15-8, Tused l‘arge seat post clamps that, when opened




Fig. 15- 8. Bent boits are (ised to hold beanngs in place. -~ | o x

A straight fork 1s requlred See chapter six for how 'to
straighten a fork. Bearing holders are then brazed to fork ends.

A notchis 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 uséd. /

For a- saddle, I added padding to a standard metal base sadd]:e "
and taped the padding in place as shuwn 1n F:g 15-10. Asewncover
was installed over this as shown in Fig; 15- 11. ‘Another pOSSlblht} 1s°
to purchase a umcycle saddle at a blcvde ‘shop




ENian |
. F:gr 15-9 Make a notch in the fork for the seat. post c1amp _
I had the urucyde frame chrome plated but if you prefer pamt' -
will also serve. . - I
“Analternate method of constructmg beanng holders 1s to make . _
up spht blocks but tl’]lS is much more d]fﬁcult than the method -

Fig. 15-10. Foam rubber pad_di'r}g is taped tq-e_standardmetal-base saddle,



method is to pur Qase beanngs Wlth _ Qlders that bolt to flat platés.
These are brazed\i‘\ o the fork as sho v in Fig, 15-13.

- The remainderof the assembly should be stralght forward and

not present any spemiu problems

Fig: 15-12, Split-block bea.ri-ng hbiders;_'._ A




© Fig. 15-14,
: Unicygle. -
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"F-ig;.15-1_5. -Fraljnes-made-from'_one-ineh.square“tUbing. - v .

1

"umcycle that i LOHSt[’UCtEd accmdmg to the meth()d descnbeci

“above.

‘The gir affe umq, (.le wheel has fixed Sprouket ThlS has been

' "descnbed previously,* The - frame consists of a stralght fork, a
- section of tubmg between the fork and the Lranl\ hanger Whlch can-

be .cut from an old blcvcle frame, and the seat post tube.

A chainwheel i genera[lv replaced with a spracket to match .

" the oneon the wheel T01 a one-to-one gear ratio, but other sizes will -
~also work Methods for mstalhng sprocke'ts are glven m Lhapter

five. ' a '

L

While most unicycles are coﬁStructed of round tubing, Bernard'

" Crandall, Director of the Pontiac Unicyclist, use$ ong-inch square .
tubing. Two sections from the crank holder down to fork spread out
~and one piece 20 mches long 1s 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 {.ompleted unicycles,
starting w1th an 18- mLh standard unicycle and ‘going up to a 12-

footer All emept the smallest are glraffe umcycles

L]




CARE MAINTENANCE AND REPAIR UF UNICYCLES

How you ride a anic yde is 1mp0rtant The biggest smge fat.tor
in unicycling damage;' I believe, is- dropping them.. Ifam the
~ technique for catching a unicycle. by th% saddle whén ths ount‘i’ng.'
Méthods for domg this: are.given later in this Lhaptei Lo '

Curb jumping and other - similar stunts wiil obvieus]y be very
- hard on unicycles, espeuall} on spol\eb, pedals cran}j arms and
" axles. I'm not. suggestmg that vou neaewanl; not do thése‘stunts
onh that you realize that they can be hard on the unicylle.

Another important type .of umcycle care is when you aré not
rldmg Always.dry the unicycle off if it gets ‘damp or wet. Keep the
- unicycle; Out'“éf the weather as. much as p0331b1e ‘Keep the umcycle
clean and wa.xed S : : _

For maxinmum tire life, ‘keep thestire mﬂated to recommended_
pressure. For stunt riders who tend.to do most of their spins with
the pedals in a set p051t10n, the tire life can be increased by, lettmg
- the air out of the tire; rotatmg 1t toa new posmon and then mﬂatqu—

LTt R -

" | Wheei care especmll\ wheel ahgnment and keepmg the spolxes :
tlght is similar to that of a bicycle. Standard unicycles generally
have sealed bearings that do not 1equu e any additional ]UbﬂCallOH

* On giraffe unicycles, pedals wheel hbs, l.ranh sets and chains ar
mamtamed 1 the same: way as snnﬂar units .on bicycles.
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o _ Guaffeoumwales i‘hat use ﬁwed tr’ul\ hubé sometlmes have a
, -, tendency roslip. One selution is to ride with the sprockel on the left

B . L
’ A-Lé‘

side: This is opposite to that normally used on bicycles. This will - :

cause the greatest prssure, that of mounting, to back thr_éard the
~ sprocket into a tighterthold. Forward riding usually places less
tension On the sprocket and the sprocket generally will 116t slip.
Unicycles are especially vulnerable to theft. Be careful where
vou leave them and try to store them mside your house or galagﬂ
. whenever p0551ble

" LEARNING TO RIBE A UNICYCLE i

. suggest at you learn on a standard unicycle with a 20-inch
“heel Acljust the saddle htlght so that your legs will be nearl\
extended at the low points of the pedal cycles. A common mistake is

) to have the saddle 10(]1 low. This makes giding much more difficult,
- - The main skill' you will need to learn is forward/backward
»© balance. Oncetyou 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 'spprommaleh above
- the center of the saddle. When riding for ward, both the hub and
. saddié 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- behmtl the correction is to slow or stop the pedal
~action so the saddle can catch up. Essentially vou move the hub by
~‘pedaling in the Chl‘(_(.tl()l'l the saddle and y our center of gravity are
”.-falhng
' “Good posture, with the body held’ uprlght and the head and
shouldels inline with the unicycle frame, makes’t ngmg much easier.
: 'Prattlce this right from the start. Malptam hatance by pedal control .
' _ralher than by moving your upper boch or SWIRging your arms.
_ To help vou learn, 1 suggest using two helpers. They do not
: nenes&.amlx need to know how to ride. Learn on a harcl smooth
- surface such as éoncrete, asphalt or wooden floor. On firstattempts ™
. at mounting, the wheel can be backed aganst a curb or block of
wood. Position the pedals so that stepping 6n one of them will force
 the wheel 10 roll into the curb or block. Stand on the curb or behind
the blgck. Tilt the unicycle back tow ard vou, straddle the saddle and
place one foot on the.p&dal that is IpaLl\ With your two helpers.
standing at yoursides, hold hands wuh them and mount the unicycle * -
! by stepping the foot from thL ground! to the free pedal and brmgmg
the saddle u15 over the w Pe}:}
| - o T
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;-pedal to the ground. Catchmg the unicycle is exn emely important lf
‘you are to avoid damaging it.

Fig 156¢ 18 Anpony saddle umcycle a A

 After mountmg, practme%gdmg forward uwe two helpe1s |

| who should remain whrectly to™your sides. Tﬁey should provide

‘side-to-side stipport and keep you from twistingianq turning so that
you can concentrate on the for wai‘d/backwald ba]ance

To hasten learning, take 4 half-pedal lqy"'l__unon at a time and
strive to avoid letting the saddle lag behing “Atﬁrﬂt at usm]l\ worlxs
besl to freeze the: pedals in the horizontal, posmon ‘when you think

- you have lost balance. If vou try to regain your balance by rodung

the ‘pedals back and forth it might tend to confuse the heipers. -
For chsmounlm g, come to a complete stop Wlth one pedalin the

“down position. Release one hand from a helper and firmly grasp the

saddlein front if vou want to come off behind the unicvele and in back
if you want to come off forward. Step fr om the upper- p031tloned

L)

i

Continue practicing with the two helpers until the f01-
ward/backward balance becomes automatic and only light hand

- holding with helpers. is required. Try to always maintain good .

posture and use the pedal action for balance correction,

The next step 1s to nde w1th only one helper. Gradually use
less apd less hand pressure until you can solo. How long this wnl
take v?aries greatly. Some people lc_arn in less than anshour, others



L _ : S : N e
- thke a-week or more of one hour daily practice sessions. 'T\‘he most
important thing is that you lealn 11(gt how many hours it takes.
After’ learning basic ndmg, most people want to go onand learn
tmks g.uch as making turns,and figure patterns, mounting in the.
Gpen without help, mfﬂung the unicycle back and forth in-one spot,
~and. backwards riding. Yéu might: also want. to learn to ride giraffe
umcycles (Fig. 15-17). For thisT suggest that you wait until fal]mg or
accidentdt dismounting no longer happens on a standard unicycle

and that you start with a g1raffe umCycle that 1S under SIX feet tall

R

Fig. 15-!9..This kanggroo unicycle has adjacent crank arms. -
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Fig. 15-2-0°. Riding the kangaroo unicycle. -

'_"'IDEAS.FORUNICYCLESAND uuu:vcuus - T

- Inthis section, a series 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
-+ stimulate your thinking.« -
_' Pony-Saddle Umcycle The pony sadclle umcycle shown m,
- F1g 15-18 is pait of Wllham M Jendck's extensive collection of -
- novelty and specialty cycles. COHStI'ULthIl i8 basically the replace-
ment of the saddle on a standard umcycle with a pony, such as'the
__t)ipe used onn amusement park rides. These can somehmes be = - j
“purchased at ﬂea markets and junk yards. ., - ! ‘
Kangaroo’ Umcycle The crank arms are set adjacent to eaeh
other as shown in Fig. 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 Jenack is shown riding a kanganoo unicyclein Fig. ™
15-20and Fig: 15-21. The deﬁcultpart is getting the pedals over the
" top part or hump of the pedal cycles ”




_ Blg Wheel Umcycles The bng wheel umcycle shown in F:g
15- 22' wag constructed by Bernard Lrandell It has a 44-inch, .
- 46-inch with rubber tire, wooden, buggy! wheel. The wheel was. ‘ '
‘made of oak by the §chmck Buggy Works in Millersburg, Ohio. s
< . Figure 15-23 shows 14-year-old Liz Axenroth ndmgaumcycle .
with a 42-inch whee “This is the unicycle that Wally Watts rode
across Canada in 1%({ Wally recently rode a sumlar umcycle with a s

- 43-inch wheel around the world.
Riding With Feet On Wheel. John Held adds anew dimen-

blOIl to urueyclm by ndmg with his feet workmg agamst the wheel

.
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E . Fig. 15- 22 A blg -wheel umcycie Constructed frorn a buggy wheel o ’ -

wrthout the’ use of t‘le ped: ls as. shown in Fig. 15-24; ,_I-Ie 'des_ lo.ln'g '
chstances both forward and t backward in this manner. ,' " S
I Ultimate Wheels. A very difficult feat:#.to nde the wheel ‘_‘—- -
= . froma standard umcycle with crank arms and pedals; putf 0 fork or -
'_ saddle. Somewhat easier is this ‘double-wheel model(F g 15:25)
R built” by Wllham M Jenaek Flgure 15*26 Shczws*the c;rcl B 11 opera— .
tion. - s R -
PO Tandem Umcycle Thls tandem umcycle (F_lg 15 27) is usecl
o by the, Great Y: Cu’r:us 1" ; '
Stralght lme

’
£

age 14 Jugghng three yats- ' s ndmg a glraffe unis ycle. _
Novelty Giraffe Umcyc.les Figute15:29 shdws 4 nmmber
of novelty giraffe umcycles used by the Great Y Ciyeus. =

LRI Kll Summers IS suown m ng 15- 30 nchng ag affe umwcle
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Fig: 15-25. Doybie-wheel
ultimate'cycle.
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buﬂt clozens of othe1 bpeualt\ and novell; fes -Figﬁre 15-31
“shows Dale Bamels of the Great Y Circus ndmg a mini-wheeled
g1raffe umcycle




¢

s used by Great Y Circus
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. Fig. 15-30. Riding a giraffe unicycle With a small w_hée[. S o :
. 328 - - ‘
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Flg 15-33. Gwah‘e unicycles with 1 more than one wheel that work by tire pres'
sure. The one on the Ieft has a reverse gear on top with the cranks.




i

Fig. 15-34. A giraffe

33
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unicycle with more than one wheel with chain drive.-
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| A giraffe with an airplane tire'is. shown | n Flh 15-32. Figure
15:33 and Flg 1'3 34 show giraffe UHJLYC]ES Wltl]l more than one-'f
- wheel.’ P
“The Mmr‘ilum and "The Maxunum 2 ]1m Dandy a'
professional performer is shown at age 70 performmg what hé calls-
The Mw:mzmr (Ftg.-15-35) and The .Mam;‘?z_nm (Fig. 15-36). NQ'.'M

_ glmm]cks are used in performing these unbelievable feats.

335



smnlal C}LleS ancl even to go _on 1o ongmal. '
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: MINIATURE BICYCLES

/

saddlfz such as the one shown in F:g 16 1

Building these tiny bicycles requires a thorough lmowleclge o _
metals and machining techniques. These bicycles must not only be -\
small but. aiso sturdy. This i 1s not an easy Lonlbmatlon to achleve

{

WALKING MACHINES ~ | -

- - A number of ped __clrwen walking . machmes havg been. de-
Slgned and built. The jgea is that the rider pedals and the machine
\walks Figure 16-2 is /made by Chas. R. Siple, of a
p(—;dal driven walking maching constructed by Alviti Drysdale. The
cyq:le is now on display in the prlvate cvcle museum of Dave Metz in -
Freehold New Jerse} L PR I

BN

- .
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. -Fig. 16-1:.J04

- RECUMBEN

£

f

- Recumbent

Bicyclek

CYCLES ,' S D @},
s for ech;ed 51ttmg are s}ﬁ)wn in Flg 16- 3 through Fig: -

16-5. Figurd 16-6 shows a tricycle rhachine with a front ‘wheel drive.

o —Brea
- position.

bikes haye several advantages over standard bicyeles:
thmg 15 eaSLer smce thd rider is not m a crouchecl
\ ’

—Slttlmg on‘a 1euumbent bll\e 18 (:‘EISIEI and more comertable

than sutmg

on a standard b1c3 cle.




ma

achine.

m

o

Fig. 16-2. Sketch of a waiking




--P0wermg a recumbent blke comes from th.e rider’s{]
The1 efore, the rider’s arm and back mustles can remain reld
——Catcl’ung pedals on the ground or curb when the ri

et

enclosed shells ' -

WATI'ER PEDAL CYCLES S B

Vanous typ pes of Boats/ e§pec1811\ small pentoon moclelsv have
been pedal powered—auéuallv by means of paddle wheels

. L . . . | o

.'134"0.'

v




Fig. 16-4, Riding a bike in th-e'réclined;ining positign.

FLYING EDAI. CYCLES |

Wlt the limited amount UT horsepower husuall\ about one and
" one-half ] OI’SGPOWEL maxunum for brief periods of time, much less
N _sustamed ijver alonger penod of time~it is a real challengg to try to-

s i

™ Q "__ ;_‘ O . Qr} @
341
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de§1gn and bmid pecldl pow er flving mat,hme that 15 hcéWl(:‘I‘ than __
air. ' ! .
A numbu of pt,dal pnwucd ¢raft. have golten off Fhe L'!l ()Lmd
sThe Gossaner Candor completed a flight ar ound a. speual course to
win the Kremer Prize of 50,000 pounds sterhng for i its c1631g-1.1¢r. .-
The Gossamer Albatross, made by the same designer, has already. .
“completed a flight of 14 miles and also Completed a fhght across' the
'-Enghsh Channel to win an even larger prlze | v
. RAILRDAD BICYCLES . - : B ”
‘ .~ One way‘tmmake use of the thousands of m1les of unuseel
ﬁzulroad tracks.in the Umted States 15 toadapt a standard bicycle SO +

that 1t can. be run on rm]roa& tracks. @F 1gure 16-7 and ﬁg 16—

. ﬂlustrate two such designs.” , . ¢ o
* “This davice should never be used on railroad t1ada;3 where '
- _bafe‘w or legal pmblems (.OLIIC] occur. .

| Fig» 16-5. Bicycle for reclinea"sittibd with @ small front \_eyhe.el.- o
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Fig. 16-8.Attaching lawn mower wheels is orie way to adapt a bicycle for use on -
railroad tracks. - L ' :




In Fig. 16-8, ﬁour -inch lawn mover wheels are shown set at 45 o
degree angles Attach the wheels to seven- elghth inch square_' .
. tubing which telescopes into one- inch tubiii; gsothat you can raise or o
lower the wheels. The wheels are held in position with lock nuts.
The square tubing is Lonnecled with a voke! and held in place with

two-inch c‘lannel iron. ' o _'\
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Pmi.'efr_fw h Blcycles

The blC} cle is one of the most energy efﬁaent machmes ever

invented. Pedal generated power has mﬂueneed bor, transporta-
tlon and recreation. Pumps,. gaws, wmches lathes, pedal powered
“racing boats and éven airplanes
blcycle driven mechanism can be\applied to generate energy. -

Notlong after the blcycle first became popular agreat quantfty_ “
" of pedal and treadle. machmes were invented. The Invention and

mass production of the internal combustlon engine did slow the pace
* of -bicycle design and the w:despread application of pedal power.,
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.

The pnmary reason a bicycle works so well is that it uses the g

Bady s strongest muscles at 60 to 80 revolutions per minute and .
transférs that energy very effectlvely by utlhzmg a sprocl\et and

cham device, - ‘ . i

Figure 17-Yis 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. It is possible to attach
the unit to an automobile generator, 12-volt battery and an invert

. in order to generate electrlmty Aninverter can be used to conver\;

the power storéd in the “egar battery into standard 110-vol
apphances or you can attach portable appliances to the battery 80

that they can be run on direct. current You can then recharge the'

bat lery as needed:~

Study the illustrations in Flg 17-1 throu gh Fig. f( 6befere and, k
. during each step. Gatherall the parts you will need befo;‘e you begin

L

&
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assembling this unit. The tools yjou will need are easily available.

They include wrenches, Allen wrenthes clamps files, pliers, adrill.

anda hacksaw Yourwill also need weldmg equ1pment to assemble

the. frame of the urdt.

MATERIALS B A

.I

' F ive SECUUUSOf one-inch angle 1ron—each two feet in length.

- A'standard bicycle frame nacludmg rear ahd frodt forks.

! Two sections of one-inch angle iron—each 10inches inlength.
Two sections of one-inch angle iron—each 12 inches inlength.
Two sections of one- -inch angle 1r0n—-—each six inches in length,
A standard bicycle chain. | ,
~~Fworstandard-bicycle pet’rats - T
A standard Bicycle pedal érank ' -

‘The Drive Mechanism |‘

Four self-centering leow blocks with one- ha]f inch bore,

| blocks. -

A one-foot section of steel block thatis one-half inch in dla— -

meter with a one- -half inch, 20 thread right- hand thread
Four bushmgs Wlth one- half 1nch bore

A 20- thread one-half 1 mc Jacob s chuck. ~. - !

Two step- -sheaves with. e1ther three or four steps w1th one-half
~1nch bore. . . [ : L
_ A l4-inch segtion of steel stock that is one-half mch in chameter :

| w1th aﬁone half gu.h 20 thr ead left-hand thread. |
A'ten-to lf tooth blcycle sprocket with a one-half inch bore.

A V- belt.

A one- han mch 20 thread left- hand threaded nat.”
Eight one- quarter mch 'bolts waaher and nuts for the plllow

The [dle Mechanism ; : o
- A gate hinge. : B e : -
“Ameight-inch section of steel stock w1th tHe same dJameter as

the bushings. - 7

-+ A grinder shaft. mechamsm Wlth bushmgs

A pully that i is two mcﬁe:. in dlameter‘and fits the shaft.
A spnng—mze No 62 '

“TheTable . -

A three-foot se(;tton of steel stock that 1S three- quarters of an
inch thick. S

n length

350 - a A
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One séction of three quarter lI‘JLh ID steel tubmgn—s“ix mcheszl

SRR
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~ Three three-eighths inch nuts. . o - ﬁ/_ >
« . Three three-eighths inch bolts. - S O
Three sections of one- quartemnch steel stocl\ each two /dnd
‘one-half inches in length. ; Vi
Two'sections of three- quarter mch ID steel Lubmg each
- three inches in Iength - '
A hardwood board that is 16 x-11 x % of an in )
A section of three-quarter inch steel stock thr"' aded one a“ld
“ofte-half inch .at one end—six inches in lex th.
Two three-quarter inch nuts. = - .
Two three-quarter inch washers.

- The Seat _ 3 I
Two sectlons of one and: one- quarter ‘inch square metal

tubmg—each is one foot n length '

" Two pieces of plywood that are 12 x 15 x Y% inch.,
_ Two pieces’of foam rubber that are 12 x 15 x Y% inch.
Two pieces of vinyl cloth that are 15 x 18 inches. "

| ~An eight inch sectron of s*teel shaft that is seven- elghths of an
mch» n chameter ' : :

-

CONSTRUCTION STEPS. . .
- "+ Turn the frame of a standard bicycle so ‘that the back of the |

tncycle will become the front of the unit you are building.
Cut a two-foat section of angle iron.and tack weld it across the

L bo.ttom of the front fork, 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 vertlcal sectlons (Fig. 17-1 Band -

§ " When the vertical pieces are welded ontg the honzontal brace -
_ -'and back fork (Fig. 17-1 D) they sholild be- ‘positioned so that the},r
. _are a little more than four inches ahove the floor.
““ Weld a piecedof angle iron between the front horizontal brace
and the frame’s ¢rank section (Flg 17-1 E and . .
. To build a power support, cut four sections of angle iron that
- will reach 38 inches from the floer to the front fork (Flg 17-1G1 and
G2) '
Place a support onboth sides of the front fork near where the
_blcycles seat connection had been (Fig. 17-1 H).
Position a platform on top of the four columis toshold the two
g pillow blocks (Fig. 17-2°'1). The placement of the second;set of -
supports is determined by the width of the pillow blocks. They will -
a _ - .

-
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Fig. 17-4. The unitis designed so that slack is removed from the (Z,)’V-bb'elt. Ala)
*. gate hinge, (e} pulley and (f) spring are part of the design. . e
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T ;be three or fourmches forward. Malee (,elftdm that the four Suppmtq ,f’“
- aretlevel. (,lamp them in place and then weld. - T

, N

Cut two six-inch sections of angle i iron and weld them ’ILI‘ObS

" the top of eaLh set of braces to form a platfmm

Drill holes and then bolt two one- half inch self—(.entermg plllow
blocks (Flg 17-3]and K). Insert the threaded portion of a one-half:

- inch by one-foot $teel'shaft in the right p1llowblod\ Put two one- half

inch bLfshmgs on the shaft and insert the shaft in the Uthl pllluw

. block. Thread one-half inch nut about three- quarters.in. -and then..
~\ thread the Jacob’s chuck onto the shaft against the nut (Fig. 17- 30) =3

T

P051t10n the shaft 50 that the chuck 18 as "l{}s\, as possable b -

"not tguchmg, the left pillow block. o O

osition a step sheave on the right cdge of the s"haft (Flg 17 3

P :

Drill holes at the top of the T-frame brace f01 the bolt and two |
pillow blocks and insert the threaded edge of the 14- m(_h shaft into .

- the right pillow block. \_ RN T

In the following sequence, position 2’ bushmg sprocket Lham

| _and a second bushing on the shaft and pul the shaft into the othér

o - pillow block (Fig. 17-1-S,T, U,V and W) A flywheel Ldﬂ be. attached

to the threaded Lclge The right edge is for the other step :sheave. If
vou mount the top sheave with the pulley on the inside, mflkc'

~ certain the large sheave is on the inside of the | ower shaft.

If the chain does not fit the Sproul\et after vou have mbtalled it, o

remove the mastm th\ and add or delete lmks to mal\e {he chain ﬁ

_propel ly. : : =
-When you have the chain in posmon move the pedals f01 warcl
to ahgn the fr ont sprocket. Next, align the bushings and sheaves and

_ N -_file flat areas on the shaft where the allen suews ale posmoned Be
~ sure to oil the plllow blocks. — : R

Install a V-belt with enough Slack so. that Lhangg]g gecus lS not SN

| | dlffiCLll‘L (Fig. 17-4 Z).

Inerder toinstall an idle device that wﬂl remove slacl\ 11130unt a >

| | gate hinge on a ‘grinder shaft mechanism (Flg '17-1b and-a). Welda®

- surface of the shaft on one side. F asten pulley Wl[h an allen gcrews

" bicy cle to the gnn r shaft mecharusm

gate hinge to the frame a little’ below the main support.. Theil_mged e R

- edge should point toward the front end of the unit and open 180

degrees. Bolt one end of the unit to the flexible portion of the hmge' \ | '
and put an eight-inch shaft through the bushings (Fig. 17-1c and ). R
- Place a two-inch pulléy at the right of the shaft and file the.

Position a N 0, 62 spring between What%as the seat hole of the -
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k. The section shou Thve a right ang Jle that bends 14 inches.

a sm-m(,h sectmn of thrde- -quarter itch steél tubmg to. brace the
t (Fig. 17-5g). Weld a thyee- eighths mﬂf

bt (Flg 17-5)) that will

old- the table suppo,rt brace

| stock-acress the Polt's head:

/
/

P e I ) .

| 5”Dp0rt the ad;ustable table \mth a three f00t sectlon of steel.

ntt (Fig., 17-50) to'the -
e of the t-ube Drill and taplthreads in thee tubing in. order to attach .-

{ Form a T-bolt by weldinga two and one- hatf inch sectron of

B The next step 1S to: Weld lubmg t() the frame Poutlon the
- = tubjng-forwardswhere-it- Wlll not- m/terfewre with:the pedaler s.mo-

..................... e

Make burb the tubmg 1S, square and ahgned properly Flle' '
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S smooth the 1n31de of the tubmg to gwe the table brau: the greatest
possible mobility.
Make two addltloml braces from three-inch sections of steel
tubing (Fig. 17-61). Weld them at a 90- degree angle and place one
- onto the table brace. Use the other one to brace the table.
-~ - Make, T-bolts for the bar braces (Fig. 17-6m).
g Use a 16 x 11-inch cut of Lhree quarterm(,h hardwood for the -
table top (Flg;; 17-6n). o .
~ Thread one and. one lef inches of a six-inch sectlon ofa- >
"three-quarter inch steel red. - S
~ Plac# a three- quarter inch nut and a washer on lhe I(Jd and put
the shaft.into a driled hole in the table Position the shaft into the
' brage tubing.on the table support‘
- Construct a padded seat with two oue foit sec thIlS of one,mfd
'one quarter inch square. metal tubing. 'Cut two pieces, of ope-
quarter inch piywood one foot long by. 15 imches wide.. Pad'the seat
with foam rubber and overlay it with vmyl fastened to plywood (Flg
17-1 t-v). | - -
-Weld an eight Jn.ch Sectlon of seven-eighth inch. steel shaft to -
‘the tubing under the seat 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 thie pedals, cut the. shaft- 10 fit.
Construct and attach a safety guard to shield the pulley. A fiywheel

will not be needed for all jobs. Boit it in pl'ue as necessary (Fig.
17-1X and Y). .
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" Fig. 17-7. Apedal-driven winch |
designed 1o bé operated by two
- people.
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"-A PEDAL DRIVEN WINCH "_ R PR Y

As a I'IdLI'tIILLFL‘abL‘b or du,wdsc:s speed on a b’lt\Lle he

rmn inium torque is altered. This-variation will not effeqt {hc' opem-_

» tion-of a typical utility or touring bicydle. But if you want to'power a |
machine; suchasa winch that is man\edpusmm the motlt?n of the *
" mechanism bécomes jerky.. This errdtic motion can be L{Jlillttflt‘dl
-_\mly{he installation of a flviwheel ar an elliptical spr ocket. An
elhptlaai sproc ket will vary ‘the gear ratio twice each time the-crank -

* rotatest In order for the chain to take the pull, 2 fixed strut must be
- installed between the sprocket that drives the mechanism and the - - - -~
P sprocket that is driven by.the pe d]S The mechanism must also '
; ha\c an dd}UatabfL uham

. g’nrdn?, muham-sm *un— ﬂg?h “hfamam-m’ cﬂhu 'all'l’l][dl de\lu. /
Orthis unit, the starter gear ring meshes \thcl slarter pm](m y )
on a shgft thatis located above it The bottoni fivwheel is driven by s

the Starter gear rm,g which also moves the winch drum. The shaft
moves 1wo fixed sprockets. The sprockets are connected by chain




so that two sets of uanl\s ave at right angtes. This will insure an
even pwdmlu)n of power. The second. fywheel is rotated with
enough speedto counter sudden fluctuations whcn you are winching
.t ~a lvad. The device can be placed on skids 10 mdl\c 1t easierto

The ymt ™ [1}, 1: S8 (leblwe(! {0 be. npmdtcd by one pmsun

ARCHIMEUES scmzw A

*sireant in order to 1mg<lle land, an efficiedtpedal-driven irrigalion
pump can-be constrhicted. Ideally,. this device shouid
—Ulge low cost rﬁutmlala artd ruguldl th\th: parts.

mevhanmsn. -
- —Be low cdst, stmdx dl](] quuu'_ llltlc mantenance.

L8

. ported or stored. - - S :
- An; %rahlmedeb sue\\ ﬁtb’all of. tht‘bL wqunremcnts (Flg

}_nﬂ be a distance Qt- jl_bUJ_,Jt 13 feethetw gel Lhe.s_i}ait and the pedals.

] R R

' \\hclc a lequue‘ncnl exisls t(n%b’l‘ﬁlmiug waler froma river or-

—Use pedal genemu (l power instead of -a hand- Lr'ml\mg'

o —Be u)mnm[ed bt) lhal it can bc eaml\ dlsm'mllt;‘d llﬂl]b- '

I7-9. Smne the maximuni sfope of ar, -kruhlmedes SCrew.is approx-.
imately 30 degrees. the: Iength should be 20 feet. This means there -

~toastandard bicycle chainwheel and pedals. The tranks are placed

transport. This winch can be used for L’\C&i’\nllmn and Lo lif¢ Ind(h




_ ?\ﬂemble steel shaft should be installed that will tr’msfer tor ue and coe

~You shouid also make Lt)up]mgs that, will tightly clamp the rod w1th
| two cycle-type cotter pins. To assemble the umt

“three poles to {form tnpnds Be sure to overlap the shorter fegs of

- metal ring can be used to secure the beanng, to the mpod The Ve
.._bqanng also holds the shaft of the peddl devue | .

._.BUEEHBLE puMPS. .

. are ‘placed at 45 degrees to insiire snmoth” pedaling. Bearings at
- both ends are supported by poles that are crossed, The poles at
both ends cross the second hogizontal pole to make a seat for.the. -

~ that passes through the beanngs A regular bicycle left-hand crank
 and pedal is placed at one end and a regular chainwheel and crank

| -left-hand pedal to a cable which is drawn over a bm\ cle wheel rim

'h{he wm hn;;her hog (mtal poies The other cable end is atLaLhed to

“will be ﬂeuble engug”h to adapt to the 30-degree-variationgn slope«

~from the pump to the pedal device. The chameter ot the sh n should

be- appm\mmtel\ three-quarters of an inch. -
"Adjustments to the anqth of th& pedal shaft can easily be made

if vou consthuct the unifewith a full- length aﬁs hole to hold the r‘f)d

e

—lnsert the rod into the pu.mp coupling. e T |

: —Threaglﬁ{he pedal shaft over the higher purtion of the rod 4
“—Place the pedal shaft on its framewvork. N T
_.C]arnp t_he rod at the hﬂhe _____ pOI’thH ...... U L

-~ The frameuork can easily'be made from two sets of'three
sturd\ poles plus a seat pole and a handlebar’ pole. Bind the séts of

thetripods to form a support fm the shaft. of the pedal devide. A~

A borehole pump can be used to draw water;from depths of ‘?0 v
to over 300 feet. Figure 17-10 is 4 design for a pump that uses»
pedal-generated power. A horizontal axlefits two sets of pedals that

pedalers The pedalers can hold onto a third and fourth honzontal -
pole for support and balance. while they: Pedal s - e

"The main pedal shaft i is.extended at both ends bv a steel shaft

with 12-inch diameter is placed at the other end.. Connect the

and used-as a pulley.
- The wheelis braced by a regulal bicyele frame su%pendtd from -

; clam}l@g,ggﬁh,e im ory cable 'I he Lh muheel at
one end dnves the ¥ wh “"LT #Ta h]glmr 5p et -
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| THIS END SUPPOH[FS STARTER MOTO
| \PINION AND SPR”OCKET ’

ks

~ AUTOMOBILE'
. FLYWHEEL

FLYWHEEL

THE CRANKPIN 1S .
- ATTACHEDTD

THE FLYWHEEL
/!
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CONNECTING
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\\- " ADJUSTINGBOLT

PUMP .
ATTACHMENT

- Fig. 17-11. A pedai-driven borehoie pump_designed lo draw water from depths of approximately 300 teet. .
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from the top poles 50 thdt'“the thsmn in the LhElfil or belt can. be
Cadbsted. e SN |
o Faguu_ 17-111s a pedal duven umt designed fcn one pelson to )
opérate. The chainwheel drives a bicycle wheel rim that is filled with ™
cement between the hub andrim. A second chain transfers the drive
from the sprocket to a second chainwheel and pedals which are
p()buloncd ’11)»}\’(:‘ A cable is comnected to the second chainwheel.. If

is used as a puliey and attached by strut to.the colsmn bracing lhe
flywheel and"the second chainwheel. T ension in the first chain L'm o
o be resisted l§\ using the front fork of a’bicy cle. Place the llne'lded
p01 ron of. th§ fork through a hole in saddte post. Ubt‘ athr eaded nuL.
toradjust the tension of the clain.. .~ - L
e For lhc second chdin, adjust thetensum by usingascrew whu,h(;-
raises one end of the hfhzmml membeL thal holds the pedal s,hdfl
- The front end-of the chhl shaft is hmged 40 a lower membeL
“positioned on top-of thef left-handed brace. .
= Figure 17-121s another design for a Borehols pump.. Thls pump

can be uaa,cl on deepui‘ b()lth()]LS It 1s constructed utilizing an /7

IO o R : i S . : // -

B R AD,LUSTABLE cw
N / TENSION

. O
REAR PORTION OF BICYCLE FHAME
SUPPORTED. BY HOF{I,ZONTAL POLES P

Y

B 4

P 5
\ \ ’
__..;\\‘ .

" BEDALS ARE SET AT 45
. DEGREE ANGLE TQ THE
OTHER SET

_ \ CABLE IS ATTAGHED TO )
THE PEDAL SHAFT . e

PUMP ATTACHMENT ' T

Flg 17-12.-A borehole pump that is demgned to Be used I:)y two people_{_ |
. . 1
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. Fig. 17:13; A bicynle dnven pump utilizing a ball and chain with atireless rear
wheel. :
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automobile flywheel; \_g,_px_'ucl{ei and chain deive, and a chainwheel

andpc als. N
K

- BUILDING A FLYWHEEL ‘\

If a wmghted flywheel 15 1equued in the d651gn of a/amt you
. can build a flywheel from a bicycle wheel and cement. Tliﬁe first step
" is tofill the shaft hole of the bicycle’ “Qheel with a thoroughly greased
" broom handle’ o ith T q' nilar solid roghd object that is the proper

chamctu of . th .fé;ﬁ’i“ wershaft. The broc om handle must be vertical
~and tlue whtmﬂ%’c& placed n'the shaft hote .

Lower the bicycle i into the exact tg,ntcr of a cylindrical
_contamer that has been’ g‘reased Pour in the ‘cement mix. Make
"sure the cement is smoﬁth and evenly distributed. Allow enough
~ time for the cerent to/thoroughly harden before yqu remove the
-~ flywheel frem the con’famer 5

‘PEDAL DRIVEN PUMPS. . | Y

Flgmc 17413 and Flg 17' 14 are examples of [JEd"il dnven
pumps that use standard buyc]e frames and. mechanisny to draw_'_.__
water from-wells. These de51gns are-mgre: @ﬁlf,@uﬁmd less tifé:,
;.pomef‘or the worker t,hfm the S‘Tandard hand-pump wyslem qmﬁe ﬂle"\
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design, foia pedal-driven pump that utilizes a standard bicycle

o FIG7 TS
mechanism 1o draw water.

365
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% P S T WEDGE
| | TOP VIEWPQINT OF LOG SPLITTER ]
- \ﬁ
!
£

yéﬂfié. W-16. This design makes use of pedal-power and A 3Cissors fack (O spint
logs. ' :

strongest muscles of vour body can be put to work pumping the
gvater, : ' I

~—
- r

. £
A PEDAL POWERED LOG SPLITTER .

~ Logsplitters are commercially available that are designed 1o be
powered with a five-horsepower gasoline engine. 1t is possible to
~convert such a unil and use pedal generated power to run the
hydrautic punmp (Fig. 17-10). An alternate system (Fig. 17-16)
makes use of a standard sassors jack used to change automgbile
. I . . ! W . 1 . . . e
tires. A reduction jackshaft 1s attached to this design with a bétt. A

tumbler shalt drives the jack.
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‘Brakes 55  Cornering . o7 85
caliper . 55, 1204 156  Crank, cottered . 58 «
coaster 22.82 .one-piece « 58,
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Cables, control © 59,120 _ : D5 o
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~ housings . 60 '-overhaul_ 182
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" Caliper brakes 85, 120. 156 gear values 64
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side-pull. 55, 156 front 66
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Frame . 34,772,197 Headsets - ‘ 54, 190
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Freewheel - 66, 119 126 disadvantages 24
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overhaul 140 . '
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- adjusting - 185 Joints, pressure-molded 44 -
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- L. - 'G'_ .o 5 . "-r ) : )

Gear chart . BT 4 T B § _ :
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Motocross bicycles - 238 Primer- . 201
conversions - 7, 242 Pumps, borehole © . 380
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rate .~ 81 Riding - . - 77"
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