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Introduction

Why another book on cycling? Since the bicycle
boom in 1973, dozens of books about bicycling have appeared, but
few of the books answered the questions many people were
asking. The C.ON.I. book, Cycling (Rome F.I.A.C,, 1972), cameas
close as any, yet it leaves more questions about bicycles unan-
swered than it has been able to answer. More and more riders are
now interested in top-quality equipment but as the price of the
equipment increases, the available information decreases.

After owning and operating our own hicycle shop, we dis-
covered that few people are knowledgeable about the design and
intent of qudity bicycles. For instance, the vast mgority of
cyclists we met were riding bicycles that were far too big for their
physiques. Frequently, equipment had been misused or broken

se the owner did not know how to use it. Worse, many
so-cdled "bicycle people” didn't redly know their products.
Many were attracted to cycling because it became "the thing to
do." Because of the demand for sports bicycles, 10-speed bicycles
were sold by mail order, in ski shops, gas stations, and mgor
department stores. Many inexperienced store owners selected
their stock of hicycles by appearance or because the markup was
good. How many redly knew the difference between a bicycle
made out of tubing and a bicycle made out of pipe?

As we began outlining the content of this book, we realized
that our objectives were complex and they appeared, a firs
glance, to be the subjects of two separate books. We believe that a
review of our objectives will daify the organization. Our first
objective is to "demystify" the quality bicycleframe. We want to
present an accurate description of the "why's" behind the design
and manufacture of the modern hicycle. We fed that the whole
aea of frame design requires explanation since a framne, or
component, isn't “the best” by definition alone.

We wanted to supply an answer to the dl-inclusive question:
"What makes a given frame, or component, appropriate for a
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pecific use?' To supply the answers, we went to some of the
most famous frame builders in the world. Whet better way to learn
about the litle-known art of frare building than to persondly
vist the mesters?

To put their idesss methods, and opinions into proper
perspective, we devote a chapter to each builder or company. In
this way we diminated any persond bias and, at the same time,
provide the reader with a bads far comparison among builders.
Furthermore, we were ddle to present pertinent biographica
information on the builder. We fed that the reeder's interests are
best served when he or she can evauate each builder's experience
and training as wdl as his design philosophies. This method of
presenting the materid should dlow logica comparison between
individud builders and their techniques.

Our second ohjective isto provide the reader with a guide to
the proper sstup and use of a qudity lightweight bicyde. It is
obvious that not everyone needs a cusom frame Everyone,
however, can bendfit from the advice of an experienced coach.
Unffortunately, many riders in this country do not have anyone to
provide basic cyding tips. To answer this need, we prepared the
"how-to" sections of thebook.

The recommendations in the chapters devoted to bicyce
s=tup and riding techniques are supported by many of theworld's
cyding experts. The accumulation of the materids in the book
begen in 1961 when the author (Mike Kdlin) begen racing under
the coaching of Mike Waden in Detroit, Michigan. For those of
you who are not familiar with Mike Walden's coaching success,
hereisapartid list of riderswho have fallowed histraining plans:

Bab Travani 1948 Olympic Team

TonORouke 1952 Olympic Teamn, 1959 Pan American Team
Kal Wettberg 1956 Pan American Teem

Bill Freund 1960 Olympic Team

Roge Young 19721976 Olympic Team

ShalaYoug  1973,1976 World Champion

SueNovara 1975 World Champion

After winning four state championship titles and sarving asa
coach for the Wolverine-Schwinn Sports Club, Michigan, Mike
Kalin compared his persond theories with evary available expert
before attempting to publish the findings.
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Accomplishment of these two objectives (individua bio-
graphica sketches describing technique and design philosophies,
and bicycle setup) can best be obtained when the information is
presented side by side since the relationship between proper
frame design and the position of the rider is interrelated. For
instance, mogt frame builders design their frames far specific
weight distribution. How can the rider expect to optimize the
benefits of a top-qudity frane unless he or she is positioned
properly on the frame? Although mogt riders would redlize very
Little performance increase with a custom frame, understanding
Irame design theory can help the rider to choose a factory-built
rame.

One find word on the layout of the book. The builders
included in the book were selected by a number of subjective
criteriac popularity and/or reputation of the frame, the importance
of the builder in cycling history, unique innovations by the
builder, and willingness of the builder to provide us with his
time. The chapters are presented by country with builders in
aphabetical order. There are some obvious exclusions. Omission
of a builder should not be construed as a negative reaction to the
builder or his product. We were unable to visit everyone. We
decided to omit some of the famous builders who were sur-
rounded by rumors that were difficult, if not impossible, to prove
or disprove. For instance, many industry people claim that one
very famous builder hasn't built a frame in years for the genera
public. Instead, a small firm builds the frames and ships them to
the "builder" without decals. He has someone ingtall his own
decals and the public believes they are buying aframe built by one
of the recognized "masters." We chose to eliminate that particular
builder from the book since we were unable to adequately
substantiate or refute the widespread rumor. We were able to
determine, however, that few individua builders produce more
than 300 to 400 frames per year. (This can vary when the "master”
utilizes assistant builders or apprentices)) The previoudy men-
tioned builder had been producing a similar number until recent
years when he met demand for his product by an overnight
production increase that numbered in the thousands!

We hope that our fforts to objectively present the facts will
help you to enjoy reading this book as much as we have enjoyed
dedling with the many interesting personalities who made it
possible.

Michad /. Kalin Denise M. delaRosa



CHAPTER 1

The Bicycle Frame

The heart of the modern bicycle is the frame.
Unlike most other products, however, the bicycle cannot be
distinguished by its components done. For instance, the vast
maority of high-quality racing bicycles are sold with Campagnolo
parts (cranks, pedals, brakes, derailleurs, hubs), whether the
frame has been built in England, France, Belgium, the United
States, or Italy. One of the mgor subjects of this book isthe bicycle
frame. Let's take a look at the parts that go into a frame, and
consider the advantages and disadvantages of each of these parts.

Main Triangle

There are two basic methods for building themain
triangle of a frame with, or without, Jugs Generdly, lugless
frames are found on inexpensive hicycles since it is the least
complicated of the two methods of construction. Extremely inex-
pensive lugless frames are usually made of pipe (unlike a tube
which is seamless, a pipe has a seam and is considerably less
expensive) and welded together. This method of manufacture is
wholly satisfactory when light weight is not important—strength
of the joint is accomplished by heavy, thick-gauge pipe, or &
some refer to it, welded tubing. Thistype of design isintended for
utility use rather than performance. In some rare instances,
high-quaity superlight bicycles are constructed without lugs.
These are generally specia-purpose bicycles that receive very
special assambly and trestment. The vast maority of quality
lightweight bicycles are built with lugs.

The purpose of the lug is smple. It provides a grestly
increased brazing area and the benefit of additional strength
without a large weight pendty. The lugs in figure 1-2 are a
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Figure 1-1: Themaintriangle.
sample of the lugs available from the Italian firm, Cindli Cino & C.

There are other manufacturers who aso produce a wide variety of
styles and designs including Prugnat, Agrati, Hoto, Bocama,

Down Tube Lug
Top TubeLug Sedt Lug

Figure 1-2 Lugs manufactured by the Italian firm, Cindli Cino & C.
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Nervex, and Haden. All of the frame parts illustrated in this
chapter arefrom Cindli Cino& C.

There are two basic methods of stedl lug manufacture—
pressing and casting. Thecast g is rarely used anymore because
it is fa more expensive than a pressed lug, and it is virtualy
impossible to adjust the angle of the lug as required in custom
building. Furthermore, it tends to have small perforations caused
by the casting process that are difficult to file out, and has
incongistent thickness that increases the possibility of overhest-
ing the tube. The cagt lug, however, is consdered to be the
strongest lug available.

The pressed Jug is basically a sted pressing which has been
formed, welded &t the joint, and machined to perfect roundness.
The qudlity of pressed lugs has increased to the point where they
are dmogt aways used because of their adequate strength, rea
sonable cogt, and ease of use. The mgor lug manufacturers supply
them presized for the most popular joint angles. An additional
advantage with the pressed lug is its ability to be bent dightly if
the builder requires a unique angle because of design specificar
tions. We found that many of the larger frame builders carried an
inventory of the popular lugsin severd "normal" angles. Some of
the smaller builders relied on reshaping their lugs if the frame
they were building could not accept the standard 73-degree
angles.

The bottom bracket dso is available in cast or pressed stedl.
Many builders believe that the cast bottom bracket isrequired ina

Figure 1-3: Bottom bracket shell in cast stedl.
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racing bicycle because of the enormous stresses that occur when
pedaling. The cast bottom bracket (figure 1—3 is considerably
more expensive and it takes much more work to produce an
aesthetically pleasing finished product. An additional complica
tion for the builder is the customer's request for various threads
(English, French, Swiss, Italian) andwidths.

Although the tubing can be joined in the lugs using CO,
welding of oxygen-acetylene, bronze brazing is recommended by
the tubing manufacturers and is practiced by most quality buil-
ders. Mog builders we spoke to used the terms bronze and brass
brazing interchangeably. Bronze is relaively essy to use, it's
readily avalable, and it flows at a fairly low temperature with a
wide dispersion of heat. Excessve heat during the building
process is the number one enemy of the lightweight tube—excess
heat makes the tube brittle and prone to early falure. A popular
alternative to bronze is a mixture of silver solder, which is used
primarily with light-gauge tubing because of high cogt and
increased need of assembly accuracy. The subject of tubing will be
covered in detail in chapter 2 with a review of the two primary
sources of quality bicycle tubes: fieynodds and Columbus. At this
point it is important to understand how the frame is built using a
st of frame tubes.

A bicycle frame that has been properly brazed is worth much,
much more than the component cost of its tubes and lugs because
poor building techniques done will totaly eiminate the benefits
of using top-quality materials. Unfortunately, if the builder care-
fully files away his mistakes and does a first-class paint job, it is
difficult to tel if the frame has been properly constructed. Before
we discuss how to test a finished frame, let's look at the "right
way" to build abicycle.

Assuming top-quality materials are used, the strength of a
joint is dependent upon the fit of the components and the
proficiency of the person who brazes them together. If the gap
between the tube and the lug is too large, too much braze will be
required. If the gap is too smdll, too little braze will be able to
enter and insure the strength of the joint. The quality of the lug
and the builder's preparation to insure proper tolerances will have
adgnificant effect on the strength of the joint. The importance of
the fit can be best demonstrated when silver braze is used. The
properties of silver require that the gap between tubes and lug not
excead .003 inch to insure astrong joint!

One prime difference between mogt production frames and a
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Figure 1-4: Proteus Design uses a lathe to precisely miter tubes
before brazing. The tube is placed on the movable table which is
et to the appropriate angle of the cut. It is then fed toward the
rotating chuck which cuts a perfect miter.

custom frame is the practice of mitering al the tubes. Smply
stated, a mitered tube is shaped to fit around the tube it butts
againgt. The unmitered tube leaves room for movement inside the
lug under extreme stress. The tube that has been mitered cannot
move. Careful mitering can be time consuming, but its importance
is recognized by al expert frame builders. Surprisingly, some
so-caled quality builders do amediocre job of mitering tubes and
many of the smaller builders (even some of the famous European
builders) still miter a tube by hand. Greater accuracy isinsured if
the mitering processis done on a precision machine. Figure 4 is
a phatograph of the lathe that Proteus Design in College Park,
Maryland, uses to miter tubes. The tube is attached to a moving
plaform on the lathe and st & the angle of the frame to be
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produced. It is then guided toward the rotating chuck which cuts
a perfect miter. Premitered tubes can be seen on the shelves above
thelathe.

After the tubes and lugs have been properly sized and
prepared, the pieces are ready to be brazed, which introduces
another critical step. How does the builder hold all the pieces and
a the same time braze them in perfect alignment? Some builders
use ajig to guarantee that everything fits properly, doesn't move
around when being brazed, and maintains perfect alignment
during the brazing process. A typicd jig is relatively smple and
usually is designed and constructed by each individua frame

Figure 1.5: Fork jigs are usualy farly smple and variations
between builders are dight. This is a jig used by Bab Jackson
(chapter 5). The fork has just been brazed and therefore has avery

rough appearance.
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builder. The variation in jigs reflects different construction
philosophies of the builders. Not every builder is convinced of the
benefits of using aframejig. Many builders believe that the jig can
creste inborn stresses that result as the tubing cools.

There are two other basic methods of brazing the frame—with
pins or with tack brazing. Usualy builders who braze with pins
believe that it is the only acceptable way to build a frame and
those that tack-braze believe it's the only acceptable way. Most
builders tack or pin the tubes inside the lugs, recheck angles and
aignment and, if everything is acceptable, complete the brazing
of the frame. Each method accomplisnes the same god which isto
temporarily attach the tube to the lug in such a way that if the
aignment has been affected, the entire joint does not have to be
dismantled. Individua preferences will be discussed in the chap-
ters dedling with each builder. The frame builder must check to
see that his pinning or tacking has not caused any stresses. He
must learn to apply exactly the amount of heat that is required for

Figure 1-6: Smple diamond-shaped lug cutout on a Pogliaghi
track bicycle.
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the brazing rod that is being used. Lack of attention during the
critical brazing process can totaly nullify the benefits of good
tubing and good lugs.

One festure of a custom frame that has been thought of as
primarily cosmetic in nature is the Jug cutout (figure 1-6). Many
builders believe that, in addition to reduced weight, the cutouts
provide a "window" to see how the braze is flowing during the
brazing operation. Some builders believe that the cutout reduces
surface tensions that occur during the brazing process.

Forks

Like the main triangle, theforks and stays involve
severd different designs and construction procedures. The fork is
an interesting and complex part of the bicycle since it is the prime
contributor to how the bicycle will handle. It consists of the fork
tips, blades, reinforcing tangs, crown, and steering column. Its
shape can increase or decrease responsiveness, comfort, and
safety. Mog quality builders use Campagnolo fork tips. However,
there are many others (Shimano Dura-Ace, Sun Tour, Simplex,
Huret) that are satisfactory. Thefork blades and steering columns
are produced by the mgor tube manufacturers and thefork crowns
are usually produced by the mgor lug manufacturers.

There are three types of congruction for fork crowns—
pressed sted (stamped), forged, and cast. Pressed crowns ae

Log

Figure 1-7: Detal: reinforcing tang (see figure 1-1).



THE BICYCLE FRAME

Figure 1-9: This cutout is so famous that it immediately identifies
the builder as Ernesto Calnago. In this case, the clover lesf dso
appears on the semi-doping fork crown.
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usudly found on inexpensive production bicycles athough there
are certain custom frame builders who prefer the pressed crowns.
They are the weskest of the three crowns. In general, qudity frame
builders depend on forged or cast crowns according to the use of
the bicycle. Like aforged hand tool, the forged crown is produced
with the grain of the stedl "in line." They are very strong but they
require a great deal of filing to properly clean their pitted finish.
Like cast lugs, the cast crown is extremely expensive, very strong,
and usualy comes with the greatest degree of accuracy in toler-
ances. There are three basic designs of fork crowns: semi-doping,
fully doping, andtheflat crown. Eachhasanumber of advantages
and disadvantages:

Semi-doping—The semi-doping crown is becoming the most
popular crown on custom frames. It is sometimes known
asanItalian section because it is designed to fit the large
section, 19-mm. ova blades that, until recently, have
been avalable only in Columbus tubing. It is often
preferred for criterium-type riding because it is light,
vay grong, and has great strength against the lateral
pressures encountered in high-speed cornering.

Fully soping
j .—bL
f A T
) | —
A7 I ; ¥ 4
i / _Fr .
f [ —— ,r/ loj
~ | Y — = ~ =
f S 1 . A \I :
) = / :
( Iy / D ad
e ¢ [
1 -\.QIr I| . e
VN A

Figure 1-10: Fork crownsin cast stedl.
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Fully doping—This fork crown is often referred to as the
Itdian sloping or the Cindli crown because it had been
developed origindly by Cino Cinglli. It is the strongest
fork crown available but it is dso very heavy. There are
many opposing opinions on the bendfits of this type of
crown. Its chief disadvantage is its weight. The fully
doping crown is consderably heavier than the flat or
semi-doping crowns. Furthermore, many people do not
like it because it is so strong that a front-end collision
will usually bend the frame tubes without any damage to
the fork crown or, in many cases, the entire fork. Some
riders would prefer replacing a bent forkk since it is
considerably less expensive than a new frame, however,
Signore Cindli believes that a fork should never bregk
since the rider will be unable to control his bicyclein the
event of a broken fork. Since a broken frame is usualy
ridable, it presents less of a safety hazard than a broken
fork. Signore Cinelli's other rationale for the fully doping
design are covered in more detail in chapter 14.

Another controversy involving the fully doping
crown is its unique method of fork blade attachments. It
is an integral crown and the fork blades fit over the
crown. All other crowns fit over the fork blades. Some
builders believe that the fully doping crown is more
difficult to use since it requires more careful fitting and
brazing. There is an increased possibility of overhesting
the fork blades since the heat from the torch must pass
through the fork blades to reach the crown.

Hat—The flat crown is not quite as strong as the semi- and
the fully doping crowns. It has been very popular since it
is gstrong enough for average use and it is the essest
crown for the builder to use. This crown is available in
both road and track configurations.

Although the fork crown can contribute to the style of the
bicycle and some increased rigidity, al of the three types of fork
crowns are stronger than the fork blades that are attached. Mogt
fork failures occur immediately below the fork crown and are a
direct result of the efects of extended use of tubes that have
become brittle from overhegting, or they result from crash dam-
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Figure 1-11: This microfusione (cest) fork crown carries the logo
of its builder—Gios-Torino.

Fork blades also vary in design according to their use. Sincea
road bicycle is fitted with brakes, the fork blade must be oval to
eliminate the shuddering which would otherwise result under
hard braking. Track bicycles, which have no brakes, have round
fork blades due to the greatly increased stresses caused by
centrifugdl force and side-loading caused by the banking of a
track. Since tracks have a smooth surface, the necessity for afork
to act as a shock absorber is reduced.

Fork design has changed with the improvement in roads.
Years ago, forks had agreat dedl of bend at the bottom which was
necessary for adequate shock absorption. Racing bicycles of the
fifties had more rake (bend) than the touring bicycles today.
Current thinking in fork design is that as the radius of the bend in
the fork is increased, the strength of the fork is also increased.
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Chainstays and Seatstays

Of dl the parts of the frame, the chainstays seem
to generate the smallest amount of controversy. Some builders
prefer round chainstays, some prefer oval, and some prefer round
with indentations for tires and chainwheels. Mogt builders do not
believe that there is a sgnificant difference in actual use. How-
ever, there are some differences noted in the method of attaching
the seatstays to the seat lug. Many builders vary the method of
ataching seatstays in response to the customer's request (which is
often the result of "style"). Some (notably Cindli) have firm
beliefs in the advantages of a particular style. There arethree basic
styles: fastback, semi-wrap, and wrapover (or fully wrapped).

Most builders agree that the fastback stay is the weskest of the
three. It is primarily used on time trial or pursuit bicycles. The
fagthack stay is rarely used on touring bicycles since the seatstays
atach to the back of the seet tube or seet lug and the clearance is

Bmm. 16 mm. 12mm.
Fat Concave Concave
Curve Curve

Figure 1-12: Seat lug top eyes.
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Figure 1-13: Wrapover or fully wrapped seststay. This style of
stay attachment is primarily popular with the British builders. Itis
strong but heavier than the semi-wrap or most fastbacks.

Figure 1-14: The semi-wrap stay can be made in two ways. It can
be chamfered with a plate brazed over the opening, or it can be a
plug such as ones sold by the lug manufacturers. Guerciotti uses
theflat surface to personalize hisframes
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0o narrow to permit room for fenders and clincher tires. The chief
advantage of this stay isits light weight and clean appearance.

The semi-wrap seatstay ataches to the side of the seat lug.
Some builders prefer to chamfer the stay and braze a top plate to
fill the hollow section. Others cut df the stay near the top and
ingtall a plug. The semi-wrgp is usualy considered to be the
strongest type of seet cluster.

T

Figure 1-15; This semi-wrap style is usually accomplished with a
"plug." Thisis a 12-mm. stay such asfound on a49-cm. Colnago
road frame.

The wrapover seatstay is strong but has the disadvantage of
being the heaviest means of attaching the seatstays. The actual
atachment of the seatstays is accomplished like the semi-wrap,
except the two ends are connected by filling the space with braze.
The wrapover isthen filed to achieve its smooth lines. This design
is seen primarily on frames of British manufacturers.



Figure 1-16: Note the beefy-looking, 16-mm. semi-wrap stay used
on this 58-cm. track bicycle. Pogliaghi (see chapter 16) adds a
persond touch to his bicycles with a transfer of his signature on
thetop tube.

Figure 1-17: A completely different variation of the semi-wrap
stay. This is a chamfered stay which has a curved top plate brazed

over the opening.
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Unlike mogt builders, Cindli believes that the seet lug is
extremely important. All Cinelli frames come with a unique cast
sedt lug that is far stronger than any other seat lug. Since most
builders do not believe that the additional strength is necessary,
they do not use the cast seet lug because of its additional weight.
When we discussed his reasons for using the cast seet lug, Cindlli
advised us that the additional strength was only one factor in the
decision. Another essentia factor is reduced wind resistance
caused by the location of the seatstays behind the seat tube!

Now that we have reviewed the basic construction and
building philosophy of a quality lightweight frame, let's take a

Figure 1-18: This is the unique Cindli cast seat lug. Signore
Cindli believes it is superior to every other seat lug because its
cadting is stronger than the pressed lug, its stay attachment is
perfectly centered at the same height as the center line of the top
tube, and its rear mounting is unequaled for aerodynamic fi-

ciency.
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Figure 1-19. Fastback seatstay. This style is preferred by many
time tridists because it gives the appearance of being light. In
redlity, it can be heavier than the semi-wrap stay because large
amounts of metal are needed for the seet lug to attach the seatstays
near the seat binder bolt.

look a some ways to determine if the frame is "well built." The
use of specid tools for measuring and testing the frame is covered
in chapter 3.

Frame Checks You Can Perform

1. Examine overdl finish of the frame Are there gaps
between the lugs and the tubes? Gaps indicate that the builder
did not totdly fill the space between the tube and the lug
with braze. It can be an indicator that the emphasis during the
building process was placed on quantity not quality. The size of
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Figure 1-20: A lugless frame—a method of attaching the head
tube to the down tube and top tube is called bronze welding or
fillet brazing.

the gep is particularly important if the frame has been silver-
brazed, since the strength of the joint is drastically reduced if the
gap is over .003 inch. |Is the brazing around the lugs well done?
Around the fork tips? Are there signs of file marks? File marks are
another indicator that the builder was in a hurry; however, they
should only be used as an indicator. French builders, in particu-
lar, do not believe that the finish of the frame is asimportant asthe
care given to assembly. American builders, on the other hand,
often file the lug to paper-thin proportions—a practice that most
expert buildersregard as apoor practice.

2. Check fork tips to see if the inside (where the axle goes)
has been machined or filed. Sometimes a builder who is trying to
hide unequal length stays or fork blades will increase the depth of
opening of one fork tip to obtain proper alignment.



THE QUSTOM BICYALE

3. Arethe threads clean in the bottom bracket? Mogt builders
will take the time to clean up the threads &fter they have finished
building the frame. Install the bottom bracket cups to check if the
bottom bracket has been faced (cut off squarely). If the bottom
bracket has not been faced, you will have to do it yoursdf, which
requires expensive specia tools, or pay a good bicycle shop to do
it for you. As the cups are being screwed in, check to see if the
bottom bracket is round or egg shaped. Unfortunately, the bottom
bracket can become distorted and there is no way to fix an egg-
shaped bottom bracket without replacing it!

4. Arethe tubes mitered in the bottom bracket? The degree of
care in the inhering can be seen only in the bottom bracket. By
sticking your finger inside the tube you can aso determine
whether the builder used pins to keep the frame digned while he
was brazing.

5. Stick your finger inside the bottom bracket and the seat
tube. If the tubes have been overheated it may be possible to fed
dight distortions. Also, if the bicycle is not built with seamless
tubing you may, in some cases, be ableto fed the seam.

6. With one hand, squeeze the rear dropouts and then the
fork ends. After performing this test on severa different bicycles,
it becomes a relatively reliable means of determining the "giff-
ness' of the frame.

Remember, however, that stiffness in itsaf does not guarantee a
good frame.

Mot of the time, purchasing a bicycle frame from areputable
builder will eliminate buying a "bad" bicycle Sometimes a
good-looking frame can be an absolute disaster, however. One
example that demonstrates this is a situation we experienced
while operating our bicycle shop. One of our club riders won a
frame in a race and we initially agreed to sdll it for him through
the store. Unfortunately, the rider had to practically pay someone
to take the frameset because of dl its problems. The rear end was
bent over 1.5 inches to the left and the bottom bracket was
incorrectly tapped so that the fixed cup had to be inserted on the
wrong side (English threads). The adjustable cup had to go behind
the chainwheel! The front forks were so twisted that the forks had
to _be_s%reed to install the front wheel. But the frame had a nice
paint job.
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To reduce the possihility of a purchase you will later regret,
ask bicycle enthusiasts for their experiences with frames. There is
one foolproof test of a frane—give it 10 years of hard use. Tak to
people who own the type of frame you are interested in purchas-
ing.

Now that we have reviewed basic frame design and compo-
nents, let's take an in-depth look at the two most popular brands
of tubing used in high-quality lightweight frames.



CHAPTER 2

Bicycle Tubing

The primary problem in describing bicycle tubing
is that the differences between the available types of tubing are
extremely subtle. They are primarily compositiond. For instance,
Reynolds, a mgor manufacturer of bicycle tubing, has decided to
use a smal amount of manganese in their tubing which subtly
dters its characteristics. The primary change in the tubing as a
result of the addition of manganese is redlized in the actua
frame-brazing process rather than a difference in the ride charac-
terigtics of the frame. Columbus, another mgor manufacturer of
bicycle tubing, adds chrome to their tubing. Again, this dightly
varied tubing composition does not result in noticeably different
ride characterigtics as much as it changes the type of brazing
methods that should be used on the frame.

If the average bicycle rider cannot readily tell the difference
in tubing, then why is bicycle tubing such an important factor in
the choice of a top-qudlity bicycle? There are two primary
answers.

One, to make a butted bicycle tube (the "butting" process is
explained in detail in this chapter) is extremey difficult and
requires far grester production codts than a standard drawn (or
plain gauge) tube. Although the butted tube only provides mar-
gindly different specifications from the standard tube, the
strength characteristics for the weight of the tube are important
enough to the serious cyclist to judtify the greetly increased cogt. It
is important, therefore, for the consumer to be able to identify the
type of tubing in a bicycle to insure that he or she is getting the
proper tubing for the price.

Two, a high-qudity double-butted tube that has been prop-
ely brazed has a condderably longer life and will retain its
strength for a far greater period of time than an inexpensive tube
that has been improperly brazed. This is one important reason
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why so many people are interested in custom frames. The key to
understanding tubing is to understand the processes that the
builder uses when he is actudly building aframe. One of the most
important aspects of frame design is matching the proper brazing
techniques and design with the appropriate bicycle tubing.

Are there any red differences between the varying brands of
bicycle tubes? One very obvious difference is the design variance
that exists between individua tubing manufacturers. For in-
stance, Columbus pioneered the Italian section fork blade which
provided vestly improved handling characteristics of the bicycle.
Other than specific design variations like fork blades and
availability in certain gauges, the basc frame tubes are very
similar in their ability to perform.

Why are only two tubing manufacturers, Reynolds and Co-
lumbus, included in the following pages? The decision had been
based on the fact that the vast mgority of al highly respected
master frame builders use either Reynolds or Columbus tubing.
Although there are other tubes made in France, Japan, and in the
United States, for severd reasons Columbus and Reynolds remain
the two top choices of the master frame builders.

First, there is a great ded of history that supports the
popularity of the two large tubing manufacturers. Both were
pioneers in the research and development of the modern-day
bicycle tube. Smply, they started before anyone else did and they
came up with lasting and successful designs. It should dso be
obvious that the mgority of the most famous frame builders in the
world are located in close proximity to the mgior tubing manufac-
turers. As the reputations of the builders grew, so did the
reputations of the tubing manufacturers. Another factor that
grestly contributed to the continued popularity of the two tubing
manufacturers, isthe tendency for builders to have little desire to
try aternative brands of tubing. The two popular tubings are of
aufficiently high quality to virtualy eiminate the desire of any
builder to try other products.

Only recently, as a result of the bicycle boom, has any
experimentation in using other tubing occurred. This resulted
from the inability of the tubing manufacturers to increase produc-
tion as fast as sdes demanded. Why haven't other tubing man-
ufacturers become involved in the marketing of high-quaity
bicycle tubing? The reason is primarily dueto the incredibly large
investment in heavy machinery that is required. The world's

23
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bicycle market is very small when compared to the potential stedl
usefor other industries such as the automobile or the construction
industry. Without the large market potential and subsequent large
sdes volume, it smply isn't worth the manufacturers’ investment
in the heavy machinery and development costs that would be
required.

Because of the nature of this chapter with its highly technical
content, the casua reader is advised to skip to chapter 3 describ-
ing Campagnolo bicycle components and the use of their specia
tools. For those persons interested in the technical side of bicycle
frames, the rest of the chapter provides both a history of the two
major companies and technical information regarding the compo-
sition and working requirements of the bicycle tubes.

Tl Reynolds

In the 1880s, Mr. Alfred Milward Reynolds was
obsessed with making lightweight bicycle tubing, but met failure
dter failure when the tube continually buckled at the ends. In an
effort to obtain the necessary strength, he fitted dightly smaller-
Sze tubes & the ends of the tubing to serve as reinforcing liners.
Although the liners provided the necessary strength, Reynolds
fdt that additional tubing was an unnecessary additional weight.

In 18387 he invented the process he caled butting, patented
the process and founded the Patented Butted Tube Company in
1898. At that time, only bicycle tubing was manufactured.
Everyone recognized the benefits of the butted process and, after
the patent expired, other tubing companies started to use the
process. The following is an explanation of the butting process
provided by Tl Reynolds:

For lightweight machines, whether for touring or
racing, a "cold drawn seamless' tube is required—one
which starts life as a solid ingot which is pierced hot,
either in a hydraulic press, or by running it between
inclined rollers which force it over a pointed mandrel,
thus "pushing the hole through the bar." Further
hot-rolling results in a "hollow™" or "bloom," aready
looking like a tube, which goes to the seamless tube
manufacturer to be cold drawn down to the diameter
and gauge required for our cycle frames.
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At every stage, each bloom is anneded (i.e, soft-
ened by heating), and pickled in acid to remove scale.
Then one end is reduced to a smaller diameter, known
as the "tag," to enable it to pass through the drawing
die. After lubricating with a specia compound of ail,
ot soap, and other ingredients, it is reedy for drawing.
Drawbenches come in a variety of sizes, some being
mighty monsters over a hundred fegt long, with the
die-plate nearly hafway along.

The bloom is dipped over a shaped plug on along
mandrel bar, fixed to the end of the drawbench, the tag
is pushed through the die and gripped relentlesdy by
serrated stedl jaws, known in the tube trade as "dogs."
These are mounted on a "wagon,” running on a track
containing a large continuous multiple roller chain, to
which the wagon is automatically locked when the
dogs have gripped the tag, thus drawing the tube
through the die, and over the plug on the end of its
mandrel. As this has moved to a position within the
die, the metd is in effect squeezed between the die and
the plug, thus reducing both diameter and thickness,
and at the same time increasing the length. Severd
such "passes,”" interspersed with annealing and pick-
ling operations, are necessary before the tube is the
right diameter and gauge, accurate to within three-
thousandths of an inch, for the manufacture of frame
tubes, forks, and staysfor your new bicycle.

In 1923, the name of the company was changed to the
Reynolds Tube Company, Limited. The cycling tubing at thistime
hed been cdled "HM" and was of high manganese content and
low molybdenum content. A mgor change occurred in 1935 when
531DB tubing was developed. Reynolds aways points out that
531 is sad as "five-three-one" not five hundred thirty-one or five
thirty-one. Reynolds 531 is a manganese-molybdenum tubing—
the 531 refers to the ratio of the mgor elements it contains. The
people & Reynolds are also quick to point out that unlike the
advertisements of some bicycle companies, Reynolds 531 is not
chrome molybdenum. Reynolds believe that their manganese-
molybdenum tubes have greaster ductility than chrome molyb-
denum tubes and, consequently, they will retain a greater per-



Figure 2-2. The machinethat "butts" the tube.



Figure 2-1: The machine a TI Reynolds that actualy makes the
tubes. Three tubes are drawn simultaneously (a the top). One end
is reduced to a smdler diameter and pulled through the drawing
die and over the shaped mandrel. The tube is pressed through this
process severd times before the find diameter and gauge are
reached. The three tubes visible at the bottom are in an inter-
mediate stage of completion.

Figure 2-3: This method of tapering stays and fork blades is

seldom used now. Tl Reynolds found it difficult to locate and
train persons with the necessary "touch" to feed the tubing to the
machine by hand. Conseguently, the process is now handled
entirely by machine.
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Figure 2-4: No machine has been developed to bend fork blades
with more accuracy and care than this workman. All fork blades
areraked by hand!

centage of their strength after brazing. Whilethere is some chrome
in the tubing to effect the proper physical properties, it is in
substantially smaller quantities than would qudify it to be called
chrome molybdenum tubing.
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As road surfaces continued to improve, and the reliability of
the tubing remained unchallenged, Reynolds developed a new
lighter gauge called Reynolds531SL (Specia Lightweight).

A mgor change occurred in 1975, when the new 753 tubing
was introduced. In spite of reduced wal thickness (it's only .3
mm.) and lighter weight, the new tubing is 50 percent stronger
than531!

The 753 tubing is very special tubing that has not been made
generdly available yet. Because of the specid nature of the
tubing, only pre-evauated builders will be able to buy 753.
Reynolds has distributed two sets of the tubing to some "master"
builders for assembly in a test frame. The frame must be sent to
Reynolds for destruction testing. If, and only if, the frame has been
correctly brazed, 753 will be available to those builders. The
tubing requires extremely close tolerances since the only ap-
proved method of brazing is with silver.

In the United Kingdom, only Bob Jackson, Harry Quinn, and
Tl Raeigh have received gpprova to build with 753. In the United
States, Proteus Design (the only U.S. Reynolds agent) had built a
753 frame and sent it to England for evaluation. In turn, Proteus
Design has been gpproved to build with Reynolds 753. To give
you an idea how light the tubing is, let's look at the approximate
frameset weight of bicyclesbuilt with 531DB, 5319, and 753.

Weights of frame with fork, seatstays, and chainstays:

531DB—55 Ibs. (25kg)
5319 —5bs (23kg)
753—41bs. (18kg)

In 1977, the Reynolds Tube Company, Limited changed their
name to Tl Reynolds because they make more than just bicycle
tubes. The hicycle tubing divison is only one of the three
divisons in the continually growing company. One division
manufactures the flash welded rims for the Rolls Royce Olympic
engine used in the Concorde and another division manufactures
hydraulic cylinders. The tubing division provided frame tubing
for the now-defunct Jaguar XKE and they still make tubing for
wheelchairs.

For the technically inclined, we have included the following
information, provided by Reynolds, that details their unique fork
blade construction. Recommended brazing procedures are found
in Appendix I11.
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Figure 2-5: Any of these Reynolds 531 trandfers signify that the
bicycle has been built with Reynolds tubing but the differences
should be noted. The firg three indicate that the frame has butted
frame tubes, seatstays, and chainstays, and taper gauge fork
blades. The fallowing two indicate that the frame has been built
with Reynolds 531 butted frame tubes but that the chainstays and
fork blades used are from another manufacturer. The last decal
denotes that the frame has been built with plain gauge Reynolds
531 frame tubes plus 531 fork blades and chainstays.
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Fork Blade Construction

Tapering a tube for a fork blade, chainstay, or
seatstay, is a highly skilled task. Two stedl rollers, one
above the other, rotate so that the faces in contact with
each other are moving towards the operator. In those
faces are semi-circular grooves, matched to present a
round hole, which progressively diminishes as the
rollers rotate, then suddenly opens out to full diameter
again. Thefull diameter isthat of the tube to be tapered,
and the length of the tapered groove in the rollers
coincides with the required length of tapered tube.

As the full diameter faces the operator, he quickly
pushes in the tube as far as he can. The rollers push it
out again, but squeeze a little into the tapered groove.
Asthe full diameter comes round, so the tube is pushed
inagain, going in alittlefurther on account of the small
length aready reduced in diameter. This is further
reduced as the tube is pushed out again. The operation
is repeated at the rate of about sixty strokes a minute
until the tube reaches a pre-set stop behind the rollers.
All the time, while the tube is being pushed in and out,
the operator is rotating it, to ensure that its soundness
ismaintained. A stay takes between aquarter and hdf a
minute, according to length, and is afterwards trued up
for straightness.

Fork blades are made this way, from round tubing,
which is aftewards shaped to ovd or D & the larger
end if required. They are then bent round a former in a
smple hand-operated bender. The tool looks admost
primitive, but is very effective and accurate.

Moden road surfaces are generaly good—but
even o, if our front forks were rigid we would have a
very uncomfortable ride, and use up so much energy
absorbing the vibration in our ams that mileages
would tumble and times would stretch alarmingly. So
the front fork blades are curved to a carefully planned
"rake" to provide resilience and so smooth out some of
the road-roughness.

Thisiswhere Problem No. 1 crops up. The weskest
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point in a cycle tube is adjacent to the brazed joint, so
we need the top of the fork blade to be rigid. Now
Problem No. 2. When atube is tapered, quite naturally
its walls tend to thicken up as the diameter decreases.
So now we have atypica fork blade, where thetop is of
adequate thickness for rigidity, but the bottom is
thicker than the top, thus partialy defegting the effect
of therake, and killing some of the resilience!

What can be done about this? Some cycle manufac-
turers use a lighter gauge fork blade to get the resil-
ience, and put aliner in the top for rigidity, but by far
the best solution is the taper gauge fork. You will
remember how Mr. Reynolds invented the Butting
process, whereby the wall thickness of atube could be
increased & one or both ends without affecting the
outside diameter. You will dso probably remember
that afork blade starts life asa straight parallel tube. We
take a light gauge tube of the right diameter, put in a
single butt with a long gradual change of gauge, and
then taper the end with the thinner gauge. Bent to
shape, we have the Reynolds Taper Gauge fork blade,
with awall thickness less at the resilient end than at the
rigid end. The result is that road shocks are smoothed,
and more energy can be devoted to making the wheels
go round, farther, faster, or with less fatigue.

A. L. Colombo

Angelo Luigi Colombo started manufacturing tub-
ing in 1924 for the arcraft industry. The production of double-
butted bicycle tubing began in 1930. Signore Colombo is now 86
years old but still comesto work two or three times each week. His
son, Antonio, is the director of the company which has become,
with Tl Reynolds, one of the most sought-after tubes for light-
weight bicycles.

It is interesting that the engineers a Columbus fed very
differently about chrome vs. manganese than those a Reynolds.
For instance, the only tube in the Columbus line that is carbon
manganese is the "inexpensive" st. All of the top-of-the-line
tubing is chrome molybdenum. The design intent at Columbus is
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high strength and high elongation since low elongation tends
toward brittleness. Furthermore, they will not build tubes with
less than .5-mm. wal thickness. They believe that oxidation
during the brazing process can reduce the effective thickness of
the tube by as much as .1 mm. They seem consistent in their
beliefs, since even their "record" extralight tubing is .5 mm.
thick.

The specidties a& Columbus are their fork blades and fork
columns. Unlike TI Reynolds, they do not believe that a taper
gauge fork is desirable. The Columbus fork is identified by its
smooth curve and large section. This design responds to the

Figure 2-6: Cross-section outline, fork blade made of Columbus
tubing. The diameter and wall thickness are kept proportionate to
the bending stress throughout its length. Note that the dlipse of
the fork blade has an equd thickness.
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Figure 2-7: Cutaway, Columbus fork column section.

cyclist's need for strength while cornering without adverse
amounts of road shock over bumps. The fork column is aso
unique with its two thicknesses and five helical ribs (smilar to
rifling in a gun barrel) designed to withstand enormous torsional
forces without excessive weight (figure 2—7).

As a result of the enormous popularity of the Columbus
blades (they became known as Italian section forks), Tl Reynolds
has recently marketed blades of similar design. Since many of the
English builders used Reynolds tubing on their frames, they hed
been unable to dffer the Italian section forks. They now report that
avery high percentage of their frames are built using the Reynolds
Italian section forks Many riders suggest that the Italian section
forks do provide a considerably more comfortable ride and, at the
sametime, improved cornering power.

A new seatstay is offered by Columbus, and although it has
not gained any popularity in this country, some Itaian builders
claim that it is extremely popular on the Continent. This stay has
its largest outside diameter in the center of the tube. Thet is, the
tube has a narrow section near the set lug, increases to its
maximum hdfway down the stay, and then decresses to the
same Size section as the top where it is brazed to the fork end.
There are no additional advantages to the stay; it is produced for
"aesthetic" appedl.

Now that we have reviewed the properties of the two mgor
brands of bicycle tubes, the components that hold them together,
and the elements of design that contribute to agood handling and
strong bicycle, let'stake alook at the steps that must be completed
before the frame is ready for assembly. Since these steps require
specia tools, we have included a step-by-step guide to explain
their use. The next chapter covers the history of the manufacturer
of these tools—SP.A. Breveti Internazionali Campagnolo—the
world's most famous name in bicycle components.



CHAPTER 3

Tools for
Frame Building

SP.A.Brevettilnternazionali The name Campagnolo hes be-

Cumpagnol o come asocdiaed with the finest
36100 Vicaza bicyde pats avalale in the
Italia world today. It is extremdy rare to

find a professond bicyde recer

who does not ride abicydethet is
completdy Campagnalo equipped, unless he is compdled to ride
other equipment because of nationd regulations or he is spon-
sored by acompetitor of Campagnalo.

0 has mantained its reputation because of the
uniformly high-quality components thet have a low falure rate.
Furthermore, even the amdler replacement parts are generdly
available, unlike many of its competitors. Before we look a some
of the reasons why Campagnalo digtinguishes itsdf, let's review
the eventsthat led to the founding of the company.

Tullio Campagnolo wes an enthusiagtic recer who partici-
pated in hundreds of races between 1922 and 1930. Although he
did not win any of the mgor dassics, he did participate in races as
important as the Milan—San Ramo and the Giro ddlla Lombardia
During a particularly brutal rece hdd in freezing temperatures in
oconjunction with the Feegt of San Martino, Tullio Campegnolo
punctured in mid race. As the pack sped by, he atempted to
loosen the bicycdées frozen wing nutsto replace the tire. His frazen
fingers numb and insendtive from the cold, were unable to
loosen the wing nuts that hed become dogged with show and ice.
Hewatched in vain asthe pack rode by.

Insteed of accepting the technicd limitations of the hubswith
wing nut atachments Campegnolo resolved that he would
cregte an dternative means of ataching the wheds that would
opaae dfidently under dl conditions. The outcome of his
unfortunate experience in the snow has remained as the lightest,
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mogt effective method of whed attachment to this day: the
quick-rel easehubmechanism.

Motivated by the successful operation of the quick-release
hub, Campagnolo began examining other bicycle parts for their
shortcomings. He completed his first gear-changing mechanism
in 1930, although it did not reach its find form until 1933. Soon
the mechanism began to appear on some of the bicycles of the top
professiond riders. It was a complex dfar that involved two
control levers. The firg lever released the rear spindle and the
second lever controlled the gear change that occurred only when
the rider would peda backwards.

The next derailleur to appear was caled the Paris Roubaix
and was essentialy the same, except it was controlled by one
lever. This system was incredibly complex since one movement of
the lever loosened the spindle release mechanism, changed gears,
and tightened the spindle after the gear change was completed! It
is interesting to note that this mechanism, unlike today's derail-
leur, did not utilize two pulleys for chain tenson—the chain was
adjusted as an integral part of the gear change!

The Itaian bicycle factories became the firs manufacturers to
include Campagnolo equipment on their racing bicycles. Accord-
ingly, Campagnolo has played an important part in the develop-
ment of the feding that the Italians have been the primary source
of bicycleinnovation.

Nat content to leave his design unchanged, in 1951, Campag-
nolo developed the variable paralelogram derailleur as we know
it today. It was designated the Gran Sport. It was soon replaced
with the brass Record derailleur and later became the aloy Nuovo
Record.

Campagnolo's recent use of ultralightweight (and ultraexpen-
sve) titanium alloys has resulted in anew derailleur known asthe
Super Record. The operation of the Super Record and the Nuovo
Record are the same—except for differences in the weight of the
components.

Since the development of the quick-release axle, Campagnolo
has developed over 180 other inventions. It is important to
recognize that, unlike many inventors who sarted innovative
products, Campagnolo took a new idea and developed it until it
would be totally reliable and without equal. Many times his desire
for near-perfect quality control resulted in prices that were far
above competitive products. In spite of the high prices people
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lined up to purchase his products for one basic reason: They
worked better than anything ese available. Campagnolo products
became so well known that people were willing to buy equipment
that had been manufactured by competitors who, for dl practica
purposes, copied some of Campagnolo's designs. Although the
copies were usually substantidly less expensive to purchase,
Campagnolo's sales remained high because of their undisputed
quality. Today, SPA. Brevetti Internazionali Campagnolo has
been sdected as the technical assistant for al world cham-
pionship and Olympic cycling events.

What contributes to Campagnolo's high reputation and
legendary quality? Mog important is the hidden engineering.
Campagnolo uses its direct communications line with pro-
fessiond cyc||sts as a source for ideas. If a problem is recognized
in the "field," the engineers a Campagnolo respond with designs
to eliminate or reduce the problem. Although the appearance of
the product may be unchanged (or externaly appears the same as
a competitor's product) examination "under the surface would
revedl important festures. For instance:

Campagnolo became famous for the wear characteristics of
its dloy chainrings. The teeth in Campagnolo chainrings
are gear-cut, while some manufacturers utilize less expen-
sive methods which, when combined with softer dloys, do
not alow long life.

The Campagnolo bottom bracket axle is designed to repel
water from the bearings as it revolves during normal
pedaling.

The Campagnolo hand brake lever handiebar attachment
bolt passes through the body of the lever instead of the
pivot pin. Unlike most designs, this greetly reduces the
pressure to the pivot pin and results in a brake that operates
sn}oqlthly under al conditions and a lever that isless prone
tofailure

The quick-release lever on the Campagnolo brake alows for
varying degrees of edjustment The qwck-relaase lever on
most brakes is fully "open" or completely “closed." The
Campagnolo quick-release brake lever alows the rider to
compensate for a damaged rim (caused by a pothole or

37
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crash) by opening the brake shoes to the point where they
clear the out-of-true portion of the rim.

In addition to a complete line of bicycle parts, Campagnolo
produces components for motorcycles, arplanes, helicopters,
sounding balloons, and satellites. They aso produce some unique
consumer items like an enormous corkscrew and a nutcracker that
is designed to crack the hull of the nut without damaging the
meat! We were dso told that Campagnolo has designed an
improved pants hanger athough there are no current plans for
production.

The remainder of this chapter is devoted to an explanation of

Figure 3-1: Crown bearing race. The crown race cutter (Campag-
nolo tool #718) is fitted over the steering tube to accurately cut
the lower bearing race. A tension spring maintains adequate
pressure to evenly cut the required surface.
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the use of the more complicated Campagnolo specia tools. We
have included this because the understanding of the operation of
the tools clarifies operations that are essentia in the construction
of aquality bicycleframe.

Armed with a knowledge of the basic frame components, let's
examine the opinions of the experts a& Campagnolo on how to
properly join the materias into a machine that will contribute to
the rider's assets and reduce the rider's weaknesses.

Figure 3-2. Ingtdlation of lower bearing cone. The headset cup
punch (todl #722) is used to instal the lower bearing cone after
the bearing race has been cut.

39
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Figure 3-3: Cutting the head bearing race. The head race mill
(tool #733) is installed in the head tube of the frame. The spring -
adjustment is used to supply adequate tension to the cutter.
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Figure 3-4: Mounting the bearing cups to the head tube. Tool
#733 is used in conjunction with fitted sleeves (tool #728) to
press fit the bearing cups into the head tubes. This tool reduces
the possibility of cracking or distorting the head tube when
hammering the cups into position. The cutting action performed
in figure 3-3 insures a perfect 90-degree angle cut and the
installation step (with the use of tool #728) insures perfect cup
alignment.
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Figure 3-5: Cuiting the bottom bracket threads. Perfectly concen-
tric threads require atool that will cut threads in both sides of the
bottom bracket in perfect dignment (tool #721). Different-size
taps are available to accommodate the popular thread specifica:
tions. Since the taps rotate on the same center axis, pew‘eci
alignment will result.
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Figure3-6: "Facing" the bottom bracket. Proper installation of
the bottom bracket cups cannot be guaranteed without accurate
facing of the bottom bracket. The bottom bracket face cutter (tool
#725) is afarly complex unit which includes an internal guide
deeve that is fitted into the bottom bracket. The bottom bracket
face cutter is fitted into the deeve, which insures a perfectly
digned "face" for the bearing cups.
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Figure 3-7: Alignment of front and rear fork tips. The Campag-
nolo specid tool for fork tip aignment (tool #H) is used to correct
whed installation (or remova) problems. The front fok is
checked by moving the adjustable washers to their outside posi-
tion and inserting each side of the tool into the fork tip. If the tips
are properly digned, the machined faces of the tool will be exactly
1 mm. apart dong the entire face of the tool. The same method of
checking the tips is used on the rear, however, the washers are st
to their inside position.

Figure 3-8: Remova of headset bearing cups. The headset cup
remover (tool #723) is used to remove the cups without damage.
The tool is inserted at the smallest point until its expanding
section is located adjacent to the cup to be removed. The head of
the tool is gently tapped to remove the cup with minimum stress
onthe head tube.
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Bottom Cone*

Figure 3-9: Remova of bearing cone from fork. The fork crown
race remover (tool #729) is instdled on the underside of the fork
crown with its projected tips resting on the bearing cone. Gently
tapping the head of the tool will force the cone from the fork
without damage.

To isolate and darify each builder's beliefs, the following
chapters are devoted to individua frame builders. The chapters
are grouped by the nationality of the builder and each builder is
presented in alphabetica order within the group.



British
Frame Builders

The British seem to have the largest ratio of frame
builders per capita in the world due to the strong demand for their
products. The huge American market is the primary reason for
continuous growth in the British cycling industry. Consequently,
the demand for custom frames in the United States has, at times,
outstripped supply.

British frames are best known for their unique baked-on
finish which is cdled stove enamelling. This method involves a
multistep paint process that necessitates "stoving" dater each
gpplication of paint. Stove enamelling has become synonymous
with British frames even though each individual builder performs
his own variation on the number of coats required and baking
times.

England is aso the home of Reynolds tubing, one of the most
popular tubes used in quality frames in the world (see chapter 2).
The proximity of the Tl Reynolds factory has contributed to the
development of English frame builders by providing easy access
to frame-building materids and advice. The diameter of the
tubing developed by Tl Reynolds for the British market is larger
than the standard metric sizes devel oped for Europe.

Almogt al British frame builders will build a framest to suit
arider'sindividua physique and riding needs. In many cases, the
British masters work very closely with individua riders to insure
the best possible fit. Mogt of the English frame builders have raced
(time trialing usualy) and have an excellent understanding of all
phases of cycling. Of dl the European builders, the British frame
builders are most sympathetic to the needs of the tourist. They
will build a frameset for a tourist just as readily as for a racer.
Some builders such as the Taylors go one step further by con-
structing their own specialized touring racks to precisely fit
specia makes of panniers.

Wraparound and fasthack seatstays are generally found only
on British framesets. If you are interested in ornate, handcut lugs,
you should look to the British builders since they are the only
ones, as a group, willing to take the extra time to creete per-
sonalized "one-of-a-kind" lugwork.



CHAPTER 4

Condor Cycles

Condor Cydes The Condor motto is Our Clam

90-Y4 GraysInnRoad to Fame Is in the Name. It is an

LondonWCIX8AA appropriate  motto, for Condor

England frames are generaly regarded as
some of the best of the English
frames.

Condor Cydes is located in the west central section of
London, just down the street from the famous Dickens House,
where Charles Dickens lived from 1837-39. Although Grays Inn
Road is a typically busy London street, it seems that the mgjority
of the traffic stops a Condor Cycles, especialy during the lunch
hour. Consequently, if you arrive between two and three o'clock
in the afternoon, you might as well go to see the collection of
books and illustrations displayed a Dickens House since the
people a Condor Cydles usually lock the door after the lunch hour
rush to have lunch themselves. If you're not a museum buff, you
might want to join the people congregated outside the door of the
bicycle shop, waiting for it to reopen. It's not hard to find someone
who will tell you why they think that buying from Condor is
worth the wait.

Background

Once inside the smdl store, you will be amazed at
dl the merchandise. It is packed to the ceiling with parts,
accessories, frames, bicycles, and clothing. There are doors that
open into closets and rooms that are filled with even more bicycle
parts. In short, the place istoo samal for the amount of business
that is being conducted. This is typical, however, of the better
"enthusiast” gtores that are found in England and on the Conti-
nent.
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Monty Young is the owner and chief frame builder a Condor
Cydes. Monty was 17 years old when he started manufacturing
bicycle frames under the Condor label in 1946. He became
interested in bicycle frame building as a result of some racing he
did in his youth. He told us that he had very little guidance as a
frame builder, and that everything he knows about frames has
been sdf-taught.

Although Monty Young quit racing soon after he went into
the bicycle industry on afull-time basis, his interest in racing did
not diminish. Monty has been team manager of four British world
teams, has sponsored a complete team in the Tour de France, and
has sponsored severa six-day races in London.

Condor Cycles employs two frame builders (one is Monty),
two filers, and two painters. The chrome-plating, like that of most
other builders, is done away from the premises by a professiond
chrome shop.

Ore of the filers employed a Condor Cydles is Grant Young,
Monty's 19-year-old son, who is following in his faher's
footsteps. Grant has been working in the shop for two years and
only now is he alowed to do some building. Grant thinks it takes
about four years to become a good builder if the processis closdly
supervised by a master. He dso thinks it would take someone
g«/enj longer if he did not have the guidance of an experienced

Uil der.

Although Grant works full time in his father's frame shop, he
does find time to ride his bicycle. He competes as an amateur
primarily in road racing events.

Building Philosophy

Today al the lugs used a Condor Cycles are
stamped steel. They generally use lugs made by Haden, Roto, and
Agrati. Years ago, they used cadt lugs. However, they don't use
them anymore because when they were sandblasted they tended
to perforate and become brittle.

Monty Young uses al three styles of fork crowns: flat,
semi-soping, and fully soping. The fully doping integral Cinelli
crown has been very popular for the last five years with Monty,
but more and more cusomers are starting to request the cast
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Figure4-1: Whed building a Condor.

semi-doping crown. Monty thinks that both are very good and
tries to match the style of the fork crown to the style of the lugs.
On the lugless Barrachi moddl, he uses a fully doping crown
which is very pleasing since it is an extension of the clean lines
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maintained on the lugless frame. When using his handcut lugs on
a frane, Monty will use a semi-doping crown made by Haden
because he can have a smal design cut out on each side of the
crown to match asimilar effect on the lugs.

Two different sizes of seatstays are used. The 916 inch are
used for smaler frames and the 58 inch are used on larger frames.
Seet cluster arrangements vary but Condor never uses a fastback
stay for aracing frame. Monty believes that track riding places the
gregtest strain on a frame and that the wrapover is the strongest
et clugter. The fastback is not used on Condor touring frames
either since the English believe that al touring bicycles require
27-inch clincher tires with fenders. Therefore, it is not possible to
fit this configuration within the reduced space created by a
festbeck stay. If you are planning on using the metric size 700 ¢
tires, you'll have no problem with using a fastback seet cluster.

All Condor frames are built on jigs. In his machine shop,
Monty has built separate jigs for the forks main triangle, and
stays. Condors are brazed together with either bronze or silver
depending on the weight of the tubing to be used in the frame.
Bronze is used on the regular Reynolds 531DB frames. Generaly,
silver is used only on the lightest gauges of tubing like Reynolds
5319 because it flows a lot easer on light metals a a low
temperature. Monty hopes to be building Reynolds 753 frames
very soon and on these he will also be using silver braze.

Monty uses only Reynolds tubing for his franes He has used
Columbus for the Condor Sienna, but with the advent of Reynolds
753, he plans to redesign the Sienna to make it suitable for 753
congtruction. His preference for Reynolds is a result of the
excellent working relationship he has with TI Reynolds and the
convenience in dedling with a British firm.

Frame Selection

At Condor Cydesyou can get a frame built to your
individual specifications. They prefer that you send them the
exact specifications for the frame you want built. If, however, you
send them only your body measurements, they will build accord-
ing to their rules of thumb. They require three measurements:
inside leg measurement, torso length, and am length. By sub-
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trading 9 inches from the inseam, they arrive at a seat tube size.
Thetorso length will indicate the size of the top tube.

Condor Cydes builds both racing and touring frames. Al-
though their brochure indicates that al the frames are for racing,
two of the frames (the Superbe and the Itdia) can be adapted for
touring. Unlike some builders who believe a racing frame should
be smaller than a touring frame, Monty designs the same size
bicycle for racing or touring. On the touring bicycle, he prefers a
head and seet angle of 72 degrees for comfort. For road racing, he
usualy builds with a 73-degree head and seat angle. For track
racing, he prefers a 74-degree parallel frame but if you asked for a
six-day frame, it would have a 75-degree seet, 73-degree head, and
a very low bottom bracket. These angles would al change if the
bicycle frame being built is smaler than 21 inches or larger than
225 inches. The angles would al vary on the smaller and larger
Condor frames according to fixed relationships that Monty has
developed through the years.

In building frames, Monty believes that the top tube should
be short to reduce the flex, or sway, in the frame He dso
recommends that a track frame be made an inch smaller than a
road frame. He does this so that the rider's power is concentrated
over the front whed which makes it easer to control the bicycle
on the banking.

When you order a Condor touring frame, it will be designed
with adequate clearance for clincher tires and minimum clearance
for mudguards. They will build a touring frame with minimum
clearance for tubular tires only if requested. The racing moddl will
be built with minimum clearances for sew-up tires. If you want a
dual-purpose frame for touring and racing, they will divide the
distance between the two equally, 0 asto be able to accommodate
both types of tires.

Unless you advise to the contrary, the touring frame will
generaly have a dightly longer fork rake and wheelbase than the
racing model. Monty buys only straight fork blades and he rakes
them himself so that he can provide whatever specifications you
desire. If there is no specification for fork rake given, Monty will
rake it according to what he feds would best sit the use of the
frame.

When Monty firg started building frames, handcut lugs were
very popular. At that time he designed eight different models of
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Figure 4-2: Onefind check on afinished frame

handcut lugs. Since it is dmost impossible to buy the blanks to
handcut lugs, he now offers only one style of handcut lug. Monty
uses Haden blanks to handcut the lugs for his Superbe model. He
cuts al the lugs personally and it takes him one full day. The
only reason he till doesiit, he advised us, is because it has become
a Condor trademark.

Since their production is limited, Condors have not been
imported very heavily into the United States and consequently
little is known about them. In the United Kingdom, however,
Condor frames are considered to be some of the finest. Their
reputation has grown primarily as a result of their excelent
workmanship.



CHAPTER 5

JRJ Cycles, Limited

Bob Jackson Cycles Although its dffidd name is RJ
JRJ Cycles, Limited Cydes Limited, the firm is bet-
148 HarehU Lare ter known as Bdb Jackson Cy-
LexdsL SB5BD des It is located in Lexds a
EngJend aty of 490000 in the northern

haf of England. Leeds has been
the center of the wod industry

in England since the Middle Ages Today this Y orkshire city hasa
diverdfied industrid base which givesit an interesting mixture of
modemn and Victorien architecture. Amidgt this architectural
grandeur isasmdl, unobtrusive building on Harehill Lane which
dlIslightweight bicydes, parts, and accessories

Upon entering this smdl store, you are surrounded by alarge
aray of well-displayed Reynolds 531DB framesats mogt of them
bearing the Bab Jackson or Melin labes The display areain the
dore Is smdl, but the merchandise is vary well organized.
Everything has been dusted and polished and sits negtly in place.

At the front right corner of the showroom is adoor that marks
the entrance to Bab Jackson's office Here you'll find a tidy,
well-lit room with two desks—one for Mr. Jeckson and one for his
administrative secretary. Behind the large desk where Bdb
Jeckson Sits is the door leading to the frame-building shop. On
the wal behind Bob's desk hangs a picture of Jaocgues Pinto, an
American bicyde digtributor, with fomer U.S. Presdent Geardd
Ford. The picture is Sgned by Mr. Ford with anote of thanks for
the bicydethat Bab Jedkson hed built for him.

Background

Bdb Jackson bicycles gained popularity in the
United States during the bicyde boom of the late 1960s through
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the early 1970s His frames are beautifully finished and, during
the bicydeboom, ssamed to be more easlly available than some of
his competitors. His famne grew, in pat, as aresult of his pant
jobs. Each frame goes through a seven-process paint job which is
baked 40 minutes eech time. (Thisiswhere they derive the name
gove enamd finish.)) Each frame recaives a spedid rustproofing
and primer. Bab Jackson specidizes in flamboyant, polychroma
tic, and enamd paint finishes.

Bab Jackson presently employs four frame builders who
receive assistance from two apprentices, and one painter with one
painting apprentice. This crew can produce about 25 to 40 frames
ger_lweek. In 1977, 1,750 Bab Jeckson and Melin frames were

Uilt.

Bab Jackson started his own business in 1936, dter having
worked in the bicyde tradein the north of England. Hisinterest in
bicydeframe building resulted from hisinterest asabicyderider.
He firgt started cyding, and racing, in 1929 and subsequently
worked for smdl bicyde buildersin Lesds and in Manchester. He
learned the most, however, fram a frame builder in Manchester
cdled L. H. Brooks Thefirmof L. H. Brooksisgtill in Manchegter,
but they haven't built bicyde frames since World Wer || when Mr.
Brooks sold hisbusiness and emigrated to Canada

After World Wa [, Bob Jackson tried to expand his business
by opening another shop. He went into partnership with another
bicyde enthusiast, Stephen Maurice Woodrup, in 1948, Woodrup
and Jackson opened up a gore in the Hyde Park section of Leeds
but the partnership was not successful. It was soon dissolved, and
by 1952, Woodrup frames were being built by Stephen Maurice
Woodrup; Bab Jackson and Melin frames are being built by RJ
Cydes, Limited.

Building Philosophy

Bab Jackson is a sentimentaist of sorts and thisis
the reason he builds frames with Merin decds. As ayoung man,
Bdb Jackson rode and raced on Mealin bicycdes. Mealin was a
custom hicycle builder in London whose reputation can be traced
to 1912. When Melin retired, Bab Jackson didn't went the Mein
nameto dieaway and bought therightstoit.
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Bob Jackson is considered an artisan in his trade. When he
was asked how long he thought it takes to become a competent
frame builder, he (like most frame builders) found the question to
be difficult to answer. He feds that it takes years of hard work to
become a redly skilled builder, especidly if the frame builder
intends to be able to build to individual specifications. Tubes
have to be mitered at the right angles, tube lengths have to be cut
precisely, bracket height has to be established accurately, and
clearances have to be considered for the type of brakes and wheels
being used. Bob Jackson feds that it takes a frame builder years

&

Figure 5-1: "Cleaning" the bottom bracket. Note tool used for this
procedure (see figures 35 and 36 in chapter 3).
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before he can dter a specification in midstream without making a
"mess of the wholeframe."

Bob Jackson no longer builds bicycle frames himsdlf. Heisthe
director of hisfirm and only makes sure that things are doneto his
satisfaction. The small detail work and the day-to-day problems
encountered in a frame-building shop are handled by John Fogter,
Bob Jackson's chief frame builder.

John Fogter has been building frames for Bob for over 25
years. Origindly, John learned how to build frames from a frame
builder caled Maclean. This was before World Wer 11 and
Maclean, like so many English builders of the 1920s, went out of
business by the late 1950s. Because of John Foster's experience, he
isthe only onein the firm who builds Reynolds 753 frames.

The Reynolds 753 frames a Baob Jackson are silver-soldered
with arod consisting of 40 percent silver. This same brazing rod is
used for the Reynolds 5319 frames that are built there aso.
Although some builders fed that bronze can be used on the
Reynolds 5319, al agree that there is no aternative with
Reynolds 753. Consequently, if you buy a Bob Jackson or Merlin
frame, it will be brazed with bronze unlessit is of Reynolds 5315
or Reynolds 753. If you do desire one of the Jackson frames made
out of 5319 or 753, be prepared to use metric-size components
because thetubesthat are being used here are all metric.

Asfar as Reynolds 753 is concerned, currently Raeigh is the
only frame manufecturer that has imperial sizes and varied gauges
of the tubing available. This is because Gerad O'Donovan at Tl
Raleigh helped devel op the imperial-size tubing.

Bob Jackson and other builders of Reynolds 753 have been
limited to metric-size tubing, in only one gauge. However, this
may soon change as Tl Reynolds continues to expand their line of
Szes available. Presently, if you do buy a Reynolds 753 Bab
Jackson, they recommend that you use it for light touring (without
pecks) or for time trialing. The available gauge of tubing is
certainly too light for riding on Belgian cobbles or through the
mountains with heavy touring packs.

At Bob Jackson, dl frames are built entirely without the help
of jigs. They do usejigs for the construction of forks, asis common
practice. The frames are tacked before they are brazed and they are
worked on, from start to finish, by one builder with the help of an
apprentice.
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Frame Selection

You can get a frame from Bob Jackson with many
different options. They now use what is caled the oversze
Reynolds Continental fork section which has only been available
to them from Reynolds in the last few years (on Reynolds 531SL
and Reynolds 753 only). They do have cast lugs available, but they
try not to use them anymore. Bob Jackson claims that the wall
thicknesses are never equal on the cast lugs which crestes
problems when brazing since they must apply more heat at the
thicker part of the lug in contrast to less heet on the thinner part.

Figure 52 Builder brazing the fork crown & JRJ Cycles.



THE QUSTOM BICYALE

All in all, Bab Jackson finds the qudity of the pressed stedl lug far
superior to the cast lug.

Don't expect your Bob Jackson to have thinly filed lugs as Bob
feds that when the lugs are filed down too thin "they're Smply
taking away the whole strength of the frame." For him, alug must
only be filed until it is uniformly thick and clean al over.

You can order your Bob Jackson with a cast bottom bracket,
but here again Bob prefers not to use cast bottom brackets because
he thinks they are poorly finished. He would prefer to use the
pressed sted bottom bracket which he feds is clean and uniform
inwall thickness.

Fork crowns on Bob Jeckson frames are predominantly
forged. You can order either a semi-doping, fully sloping, or flat
crown. Bab Jackson doesn't think that the style of the fork crown
makes any difference as far as the handling of the bicycle is
concerned. He believes the reasons for the varying designs are
primarily decorative. He does think that there is a difference in
strength, especially with the "Cinelli-type" fork crowns which he
says are exceptionally strong. In many cases, he fedsthat it might
be too strong in front impact crashs which can pretzel the fork
blades and frame tubes without damaging the crown at all.

Seatstay diameters can be ordered to suit. In Bob's opinion,
the5/8-inchdiameter stays are aresult of fashion only. He fedsthat
they arejust as strong asthe 9/16 inch or the 1/2 inch, provided the
gauge is the same. He doesn't think that there's a great deal of
stress on the seatstay's, S0 that the diameter of the stay is not going
to make any difference.

Different seat cluster arrangements are available with a Bob
Jackson frame. The full wrap, semi-wrap (chamfered), and the
fagback arrangements are dl available except on the Reynolds
753, on which you'd get either chamfered or capped clusters.
This is because of the heat problem encountered when working
with such light tubing. Bab thinks that the wrapover day is the
strongest when using regular Reynolds 531DB.

If you decide you want a Bob Jackson frame, JRJ Cydles,
Limited, will build to your specifications. They are willing to
build just about anything you want. Bab Jackson cautions the
American consumer in particular not to order oversize frames He
is continually amazed as he receives orders from 5'6" customers
who order a 24-inch frame.
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For reasons we are unable to explain, Bab Jackson frames are
somewhat controversial. We interviewed many people who fdt
that his frames suffered from several undefined [and sometimes
mysterious) maladies. This is particularly interesting since virtu-
dly everyone rated the overdl finish of the framesets as firgt class.
Moreover, our interview with Mr. Jackson reveded that he is
extremely conscientious, organized, and knowledgesble.



CHAPTER 6

Mercian Cycles, Limited

Merdan Cydes Limited The name Medan is usudly
Pontefract Streat asodated with the people who
Asot Drive lived in the ancient kingdom of
Derby DE28JD Meda The capitd of Meda
England was locaed just outdde of

modamrday Dety where Ma-

cdan Cydes is now dStuated.
The showroom and bicyde dore is located & 28 Stenson Roed
while the dffices and the frame-building shop are on Pontefract
Street. Because of their desire to presarve higtory, Baker and
Crowther decided to cdl ther firm Merdan cydes.

Merdian Cydes garted out as abicyde shop in 1946. Shortly
afteward, Barker and Crowther decided to build frames Almogt
overnight, their frames and bicyde shop became popular.
The demand for their product was dmogt limitless, but, like other
British frame builders, the poswar boom in bicycle frames pro-
vided afdse confidence in the future demand for their product.
The bicyde boom lagted only until 1951, dter which a deep
dedine in sdles dmog diminated an entire industry of amal
frame builders. By the mid-1960s, bicyde sdes il looked blegk.

Disenchanted with the pace of the busness, Bake and
Crowther s0ld their bicydefframe-building shop in 1965 to one of
their employees, William Betton. Betton had been brought up
through the ranks from an apprentice to a full-fledged frame
builder and he was anxious to assume the tota respongbility for
thebusiness. At the age of 25, Betton was not only aframebuilder
but a bicyde racer as well. He loved to race in dl sorts of time
trials, from 10 miles to 12 hours, and he il holds the South
Pennine Roed Club 12-hour record of 247 miles. His enthusiasm
for racing paid df in sdes of Medan frames and Merdan Cydes
became the center of bicyding activity in Derbyshire
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Today, Mercian Cydes employs four full-time builders, two
assigtants, and three painters. Mr. Betton still possesses “the
touch" for building frames, but he finds that he has little time to
devote to building. Instead, his time is spent on the many other
matters related to owning and operating the business.

Background

Maos of the builders a Mercian have been brought
up through the ranks from apprentice. The only exception is Peter
Riches, the chief builder. Peter had severd years of experience
with various London frame builders before he started working for
Mercian in 1952. He is currently involved in designing tandems
for Mercian and has designed and built al the jigs for their
tandem production. Although Mercian displayed a prototype
tandem at the 1977 Harrogate Bicycle Show, they did not go into
production until mid-1978. All the tandems are bronze-
welded since no lugs are commercidly available for the oversize
tubing that Peter feds is necessary to insure strength and rigidity.

Two of the builders, Derek Land and Cyril Wegddf, have
been building frames for Mercian for over eight years. Derek is
presently in charge of all repairs and Cyril is in charge of quaity
control and the supervision of the two apprentices. William
Betton's close supervision of dl operations apparently has paid
df. When we asked each English frame builder to rank the top
English frame builders, the name Mercian would consistently
gppear a thetop of ther lists.

Mercian Cydes is one of the few places where bicycle frames
are built on the open hearth rather than by hand-held torches. At
Mercian, the builders use a combination of air and natural gas in
these open hearths. They believe the advantage of using this
method is the decreased possibility of overheating the tubing,
unlike awelding torch which can be a"lethal instrument” in the
wrong hands. Welding torches are only used a Mercian for
repairs or to attach brake cable stops. When using the open hearth
technique (as well as any other heating technique), flux is used to
help the brazing materid flow more easly inside the lug. Cyril
Waeggdf points out that, athough flux is very helpful in getting
the braze to flow, it can dso be harmful if too much is used. Cyril
recommends using a minimum amount of flux with Reynolds



THE CUSTOM BICYCLE

62

5319 tubing Since it can "eat away a thetube.”

In building a frame on the open hearth, Mercian builders use
pins to maintain the frame alignment. With the exception of the
seststay's and down tube, al the tubes are pinned prior to insertion
into the hearth. This is something that frame builders who use
welding torches seldom do, since heet is localized in one area and
an experienced builder is able to hold the joint that he is brazing
together by hand, spot-brazing, or by means of ajig.

Building Philosophy

Before a frame is pinned, the builders & Mercian
St it up on aprimitive jig. They call this step "building the frame
on the board.” The board is crudely, but functiondly, constructed
S0 that its adjustable fittings will accommodate mogt frame sizes
with built-in variables such astop tube length, angles, and bottom
bracket height.

Mercian Cydes, like mogt quality frame-building shops,
strives to build well-aligned frames. In mogt cases, this requires
considerable knowledge of how the metals will react & varying
temperatures. If a problem does occur, the frame builders a
Mercian believe that there are farly wide tolerances with
Reynolds 531DB. There are specific tolerances for either hot
setting or cold setting. "Setting” the frame requires a wealth of
experience because the margin for error increases as the weight of
the tubing decreases. For instance, Reynolds 5319 tubing has
lessmargin for error than regular Reynolds 531DB. With Reynolds
753, a builder does not have any margin for error. Once it is
brazed, the frame cannot be bent or twisted to correct for brazing
errors. It's got to be built properly from the start.

All Mercian frames are built with Si/bronze, the most com-
mon braze used in England. The mgority of the builders a
Mercian prefer the Sfbronze to slver solder since they find that
the bronze flows nicely and works particularly well in the open
hearth. They find that silver solder is better suited to the welding
torch. Mog of the builders don't like silver solder because they
fed it is softer than the bronze and more prone to cracking when
heated. Derek Land has worked with both silver and Sifbronze,
and prefers the bronze—"l don't think that there's anything
better.”
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The Mercian top-line frames are built with either regular
Reynolds 531DB or with Reynolds 531SL. Although they have
discussed offering frames built with Reynolds 753, they have no
firm plans. The builders at Mercian see more disadvantages with
753 than advantages. First of dl, the tubing is far more expensive
and it requires the use of slver solder. This meansthat they would
have to vary their building techniques for Reynolds 753. Although
they see it as fantastic tubing, they are presently not willing to risk
their good reputation on atube that obvioudy Is so thin that it can
be weakened by very amal construction errors. Besides, Mercian
has more frame orders than they can handle. The philosophy at
Mercian is to only build quality merchandise with tested materi-
ds and designs. Mercian is sometimes more cautious than other
frame builders, but they believe that they owe their customers
reliable products backed by their many years of experience.

Production a this small Derby frame shop is 25 to 30 frames
per week. Each frame is built from gtart to finish by the same
builder with help from an apprentice. After the frame and fork
have been completely brazed, they are alowed to cool. Next, the
small holes that have been drilled to release the heat are filled
with small pieces of steel. Mercian believes this step is important
because it keeps the water out when riding and if the frame and
fork go to be chrome plated it will keep acid out of these parts
aso.

The painting is done at the rear of the frame shop where spray
booths and baking ovens are set up. They would not reved thelr
secret methods of stove enamelling since they believe they have
developed an unmatched combination of beauty and resistance to
chipping. At Mercian, they pride themselves on their paint job.
They are very accommodating in requests for custom colors, and
they will try to match any color acustomer provides. If you have a
gpecific color in mind for your frame, send them a sample of the
color. They will try to match it. One word of advice from Mercian
Cydes on paint: If you want areally smooth and even finish, order
an enamd paint. Be cautious when ordering silver or flamboyant
finishes, since they tend to accentuate any imperfections in the
finish of the lug or tubing in spite of extensve preparation
of the frame before gpplication of the finish color.

After brazing, each frame is sandblasted. All the frames then
receive a base undercoat that is air-dried. If aframe is going to be
painted white, it is given a quick white undercoat before giving it
the white topcoat. The frame is then stove-enamelled and in-



THEQUSICM BCYAE

gpected. If it passes ther ingpection, it is given a coat of specid
dear varnish. If not, the paint is rubbed out and the frame is
repainted.

Putting on the coat of dear varnish is the lagt, and probably
the mogt difficult, step in the entire process. The dear varnish is
vay difficult to handle because the painter cannot see it as it is
gpplied. Conseguently, the painters Soraying the varnish are the
mog experienced in the shop.

Frame Selection

At Merdan they will build custom frames to your
specifications on request. They will design the frame using your
vital datisics such as height and leg length, but, like most
builders, they would prefer that you send them the spedfic
measurements and use of the frame that you wart built.

If you would like them to fit you on aframe, their basic points
of messurement are the inside length of your leg and your "reach”
(the length of your arms and trunk). The purpose of the bicyde
(touring or track racing) will determine the angles of the frame If
you spedfy frame measurements that are unsafe or unsound, they
will advise againgt them and will providetheir recommendations.

Unless otherwise specified, dl the frames & Mercian are buiilt
with a top tube length that has been basad on a meen average
resulting from yeers of experience. Although it is not a fooproof
method, they fed that it will suit most individuas with minima
adjustmentsin the height of the saddle and the length of the gem.

Thelugs used & Merdan are samped sted. They have eight
different tyles in stock and the top three types are handcut and
drilled. They bdieve that there is a trend toward the fancy lug
which was popular with touring cydigts prior to World Wer 1.
Although the smooth-lined lug is till enormoudy popular, they
have been receiving more requests for the ornate lugs. All lugs are
purchased for a sandard 73/73-degree design and then are ad-
Justed if required. Like the vagt mgority of the famous frame
builders, they do not bdieve that the lugs should be filed too
thinly. Although this style has recently gained populaity in the
United States, most builders agree with Derek Land when he says
"It s|ems pointless to put alug on, which isthe thing that holds it
dl together, and then file it away!"
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Figure 6-1: Handcut Mercian lugs.

They have tried using cast lugs, but they fed that the cast lug
is too heavy. They use cast fork crowns but they are not totaly
pleased with them because of the added time needed to properly
finish a cast product which is usualy very rough and pitted. They
prefer to use aflat top (pressed) crown which comes from the
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manufacturer "in really good condition."

Three types of seatstay clusters are used on Mercian frames:
full wrap, semi-wrap, and fastback. Mercian uses a fastback stay
that butts into the seat tube. Although this fastback cluster is not
believed to be as strong as the full or semi-wrap, it is sometimes
preferred because of its reduced weight. If a fastback cluster is
built correctly, there should be little chance of failure. A builder,
however, has to be very careful when brazing a fastback stay
because the stays are butted onto the seat tube which is the
thinnest of the frame tubes and the seat tube is not butted at the
top making it very susceptible to overheating.

At Mercian they only use9/16-inchand 5/8-inch diameter
seatstays. The 9/16-inch stays have been dropped because the
demand is presently for the chunkier look of the 5/8-inch stay. The
1/2-inchstay is standard on 19.5 to 20.5-inch frame sizes. Con-
sequently, if you need a small frame and want the 5/8-inch stay,
you must specifically request it. The 1/2-inch stay is used on the
smaller frames because it gives a more balanced appearance.

Regardless of the quality of the frame, the people at Mercian
caution that it will be inefficient if it does not properly fit the
rider. Derek Land believes that "You could possibly have Eddy
Merckx and if he had the wrong angles and the wrong top tube
and possibly the wrong size within a quarter of an inch, it
wouldn't be quite as good as another frame that was the right
size."

They believe that the rider must experiment to find the right
frame, but once he has found the frame that's really right for him,
he should stick with it. In other words, once you have found your
ideal, there's no point in changing the design unless you want to
change the use of the bike (i.e., you have atouring bicycle but you
would like atrack bike).

To summarize, Mercian offers custom frames that are truly
one of a kind. They will build to individual specifications, paint
any color requested, and provide fancy cut lugs. Itis rareto find a
builder with such a strong reputation that will spend the time
necessary to build a frame that is truly unique.



CHAPTER 7

Harry Quinn Cycles,
Limited

Harry Quinn Cycles, Limited The firm of Harry Quinn Cycles
719WaltonRoad began frame building during the
Liverpool, Merseyside L4 4PL reign of Queen Victoria Harry's
England father started the firm in 1901.

Since that time the firm has
been producing custom frames.

Until the 1940s, the custom frames built by the Quinn family
were called Coronets. In 1945, the name was changed to Harry
Quinn. Since 1949, each Harry Quinn frame has been numbered
consecutively and, as of September 26, 1977, 4,206 frames had
been made. In fact, up until 1973, al Harry Quinn frames were
made personally by Harry.

Today, Harry shares the frame-building responsibilities with
one other frame builder, whom Harry has trained, and two
apprentices. While Harry is presently the chief frame builder of
Harry Quinn Cycles, he will be retiring in a few years. Plans have
been made that will insure that Harry Quinn Cycles will continue
operating as one of Liverpool's finest bicycle stores and frame-
building shops.

Frank Clements purchased Harry Quinn Cycles in February
1977 and has retained Harry as his chief frame builder and design
consultant. Although Harry isthe master builder, he has two more
important functions at this time. First, he supervises the produc-
tion of all frames built. Secondly, he is responsible for the training
and development of competent frame builders in order to insure
the future quality of Harry Quinn frames. Harry believes in
continuing the line of master builders.

Frank Clements is certainly not a new name in cycling. In
fact, everyone in the bicycle industry in England has heard of the
Clements brothers. All of the brothers have been active racers who
turned to employment in the bicycle industry after their retire-
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ment from competition. Perhaps the most illustrious member of
the Clements family is brother Ernie who won a silver medal for
Grest Britain in the 1948 Olympic road race and is now director of
Falcon Cycles.

Background

Frank Clements raced from 1953 to 1961 in Britain
and on the Continent. After his racing years, Frank began working
with his brother Ernie at Falcon Cycles. Frank fet the need for
more independence so he started a bicycle import business, JHF
Cycle Distributors, whose offices have been located, since 1975, in
the same building that houses Harry Quinn Cycles. Frank's
involvement with Harry Quinn started as a result of renting office
space from Harry. This involvement led to the purchase of Harry
Quinn Cycles on February 14,1977.

Utilizing his knowledge gained from racing and his experi-
ence from working in the cycle trade, Frank Clements has devel-
oped a propensity to analyze the critical aspects of frame design
and, most importantly, verbalize his views. He is able to offer
many tips to the uninformed enthusiast in search of a quality
product.

According to Frank, the quality of a frameset is easiest to
determine if it is examined immediately after brazing. If a frame
has not been sandblasted, you should be able to see the brass
around the lug. If there is brass on the tube, the builder has
probably been sloppy and the frame tubes have been overheated.
Nearly al the British manufacturers that Frank has seen, braze
from the outside of the tube. When examining the bottom bracket,
you should be able to see the brass around the bottom of the tubes
as they intersect in the bottom bracket. Frank claims that a
maority of the Italian builders braze from the inside out. The
advantage in this method is that, when a builder brazes from the
inside of the bottom bracket, he makes sure that there is brass at
the end of the tubes that go into the bottom bracket. To check if the
tubes have been overheated during assembly, Frank recommends
running a file on the tube adjacent to the lug. If the tube has not
been overheated, the file will dig into the tube. If the file bounces
over the surface, it is an indication that the tube has been
overheated and that it is brittle. Once the frame is sandblasted and
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painted, a lot of building mistakes are hidden. After painting, it is
impossible to check for the color of the tubes (another check for
overheating} or the resistance of the tube to afile. Although gaps
between the lug and the tube are not conclusive evidence of a
poorly built frame, they do raise the possibility that there is not
brazing all the way through the joint.

Figure 7-1: Harry Quinn with a complete main triangle of
frame. The jig for brazing is on Harry's right.
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Frank feels that the best way to test abicycle isto rideiit. If it
feels lively and you are able to sit up and ride with no hands in a
straight line, you have some indication that the frame has been
built correctly. Frank says that he is constantly amazed at the
number of custom frames that will not track correctly, although
they are alleged to have been built by specialists.

Frank believes that many people are swayed by fashion when
choosing a frame, since there are few people capable of explaining
the advantages or disadvantages of different designs. For instance,
a couple of years ago it was in vogue to have a fork built with a
fully sloping Cinelli crown. There is nothing inherently wrong
with the crown except that it is usually too diff for long races on
rutted or bumpy roads. According to Frank, many of the bicycle
fashions start in Italy, the "home of bicycles, top-quality bicycles.
Anything that deals with bicycles can be had in Italy, even the
machinery to manufacture bicycles.”

Building Philosophy

Harry Quinn has been building frames, using
essentially the same methods, for 45 years. His interest in bicycles
started as a young boy when he learned the basics of frame
building from his father. His interest was further developed while
racing prior to World War 11 (1935-37). His racing experience was
strictly as atime trialist, as there was little else being promoted in
England. But even this limited racing experience ignited the
motivation required for Harry to devote the rest of his working
days to frame building. There are few frame builders who had as
many years experience as Harry or who can trace their frame-
building history as far back as Harry can. When asked what it
takes to become a frame builder, Harry answered, "If you have a
young chap who's good with his hands and has a very good
method of work, he can be building good frames in 12 months.
You can get another chap and it could take three or four years and
he's still not able to build a good frame. It's like any other craft.
If you haven't got the aptitude and talent, you'll never doiit."

Harry believes that the demise of many frame builders has
been caused by trying to manufacture more than they are realy
capable of producing. Many frame builders succumb to the
temptation of cutting corners to meet demand. At Harry Quinn
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Cycles, they have resisted the pressure to meet demand and
instead have striven to maintain the quality that brought them
fame. At Harry Quinn, they spend a lot of time just cleaning up the
lug, for instance. According to Harry, "You needn't do it, but it's a
sign of workmanship."

In order to insure consistent quality and workmanship in his
frames, Harry will not build more than one per day. He believes
that a frame must be carefully mitered and brazed. Most important
is the need to keep the frame in proper alignment while brazing. It
is not acceptable to build a frame out of track and then bend it
back into track. A frame can be twisted back in line after it has
been built, but it will eventually come out of track after hard use.

Harry uses the Sifbronze on all his Reynolds 531DB frames.
He uses silver on regular Reynolds 531DB frames when brazing on
fittings. On the Reynolds 531SL and on the Reynolds 753, Harry
uses silver solder. Reynolds has just authorized Harry as a
Reynolds 753 builder and Frank has ordered 95 sets in anticipa-
tion of the demand. Frank believes that Reynolds 753 is an
incredible material that has yet to reach its full popularity. "We
have put a 753 fork in the vise and hit it with a hammer and
there's just no way that you'll bend it. The tubing is that strong."

Harry finds that working with silver solder is not much
different than working with Sifbronze. The biggest difference is
the melting temperature. The only problem encountered with
silver is when a frame builder overheats the frame and gets
oxidation. At that point the silver will not penetrate the lug.

Harry prefers to use Prugnat pressed lugs and he will cut by
hand on request. Harry has used cast lugs in the past but finds the
quality of cast lugs to be very poor and the angle cannot be
changed to suit the individual requirements of a custom order.
There is no flexibility in design; the frame design has to suit the
cast lugs that are available.

The Italian section fork blades are now available on Reynolds
753 and Reynolds 531SL. Reynolds does not provide Harry with
the larger fork sections on regular Reynolds 531DB. Most fork
crowns that Harry uses are Cinelli semi-sloping cast crowns. He
does use pressed fork crowns, but generally prefers the quality of
the cast crowns. He offersmany different types of seatstay cluster
arrangements and finds very little difference in strength and
performance among them.
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All the frames are designed on what Harry cals his "Ouija
board." The adjustable sections on the board were built by Harry
and adjust to given parameters for various frame sizes. For
example, if a cusomer wants a 23-inch frame with 73-degree
pardlel angles, the board can be adjusted for these dimensions.
The wheelbase and top tube Iength become immediately obvious.
Every frame is fitted to the board throughout the frame-building
process to insure accurate construction. All the tubes are mitered
before they are brazed to the lug. According to Harry, a perfect
miter is essential for a strong frame. The frames are brazed
together without the help of pins. Harry believes that the use of
pins is only needed on mass-production frames and on the
hearth-brazed frames.

Figure 7-2. Harry's "Ouijaboard" for frame setup. The clipboards
on the It contain specific frame geometry requested by the
customer.
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Frame Selection

Standard top tube lengths are caculated by sub-
tracting /2 inch from the frame size but, as with mogt frame
builders, this does not apply to the smal or to the large frame
sizes. Building for the large or smdl frane sSzes requires
different techniques. For a 25-inch frame, Harry will build it with
a 24-inch top tube but this requires dropping the seet tube from
the regular 73 degrees to about 72 degrees. Then he lifts the head
tube to about 74 degrees to get the wheels in the right position.
Otherwise the front wheel will be "28 inches in front of the rider"
and the rear whed "miles out." The 74-degree head angle will
bring the front whed further underneath the bicycle which will
permit a decent fork rake, thus giving it good "steerability." With
a smdl frame, it's just the opposite. Harry builds them with a
steeper seet angle and a shallower head angle.

When sizing a customer for a bicycle frame, Harry likesto see
what the customer's full height is compared to the inside leg
measurement. He likes to be able to know if he has a tall person
with short legs or atal person with long legs. This helps him
decide size as wdll as top tube length. A basic rule of thumb for
determining frame size a Harry Quinn is to subtract 9 inches from
the inseam measurement. Variations on this occur because Harry
believes that aracing frame should be 1/2 inch smaller. This gives
the rider the option of lifting the saddle a bit more while keeping
the handlebars low, thus giving the racer a more aerodynamic
position.

When Harry builds a frame for touring, he usudly builds it
with a dightly longer wheelbase than he would if it were aracing
bicycle. Specificdly, he lengthens the chainstays. This he does
primarily to accommodate larger gear clusters in the rear. If a
tourist is going to use only close retios, there is no problem with
the short chainstays but the larger freewheds do require 16.75inch
chainstays. With the smooth road surfaces that are found in the
United States and in the United Kingdom, Harry sees no reason
why atourist shouldn't use "more of aracing design for touring.”
Harry does, however, caution that even with improved road
surfaces a longer wheelbase bicycle with a lower bottom bracket
will perform better on long touring rides. The need for a longer
wheelbase becomes more important when the bicycle is loaded
down with gear.



THEQUSITGMBCYAE

For 40 years, Hary Quinn has been the bicyde mentor of the
Liverpod cyding community. Many riders till cometo see Harry
to discuss their individua bicyde problems. Hary is essy to tak
to and is able to solve problems andyticdly. He is differert from
some builders who won't change smply because that's the way
they have dways doneit. Hary isobjectivein hisdecisions.

If you are interested in a Hary Quinn frame it can only be
purchased through Harry's bicyde store which occupies the first
floor of the Wdton Roed address. (The frame shop occupies the
second floor)) By writing to Hary Quinn, you can receive his
order blank, and Hary will custom-build a frame to suit your
spedifications.

Hary Quinn is one of the last of the famous builders who has
refusad to succumb to the temptations of gaining increased profit
through increased production. His frames tend to be quite conser-
veive in both desgn and finish. Hary bedieves that a frane
should be strong and well finished—nat flashy.



CHAPTER 8

Jack Taylor Cycles

Jack Taylor Cycles Jack Taylor Cydes is owned and
Church Road operated by the three Taylor
Stockton on Tees brothers—Jack, Norman, and Ken.
Cleveland County TS182LY Jack Taylor Cycles is unique in
England that its tandem production is a-

most equal to its single frame pro-

duction. In addition to tandems,
the Taylors build other specidty cycles such as triplets and
tricycles. Eighty percent of these speciaty products are exported,
the mgority of which find their way to customers in the United
States. Today the Taylors have a thriving business. Their success
story is not one of circumstances or luck. It is the result of many
years of determination and hard work.

The Taylors interest in bicycles stems from when Jack was a
teenager in the 1930s. The first bicycle that Jack owned was a
Raleigh Sports model. His grandfather purchased the bicycle at a
cost of $20. With two fixed sprockets and Lucas chrome bell, the
bike was an improvement over the "dreadnoughts” of the 1920s
and 1930s, but afar cry from today's lightweight bicycle.

Jack loved his hicycle and rode it everywhere. The more he
rode, the more riders he met who shared his cycling interests. In
his travels, he discovered a hard-core riding group that had
"fancy" lightweight bicycles—Merlins and Claud Butlers. As
soon as Jack laid his eyes on these lightweight beauties, a new
level of interest was opened. In those days, there was a scarcity of
good bicycles. Jack soon found that he could not aford a light-
weight bicycle that would meet his quality requirements.

Background

Jack's next step was alogica one. Since he could
not aford a bicycle of his choice, he would design and build his
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own. Although he was an idedlist, Jack hed the ability to objec-
tively evauate hisidess. He dreamed of riding the Tour de France
with Coppi and Bartdi, his heroes. Yet he knew that he didn't

the ingredients necessary to become a world champion
cydist. Insead of concentrating on the development of his cy-
cling skills, he spent his waking hours refining his skills in
designing and building bicydeframes

Jack garted building bicydes in 1936. Because of his e
thusiasm and technicd skills, he was able to persuade two of his
riding friends to go into business with him. For Jadk, going into
businesswasasmpleprocess Heand twofriends, Lance Bdll and
Jeck Hood, set up ashop in alittle green shed in the back of his
mother's house on Greta Roed in Stockton. During this time, the
operation in the green shed was more of a hobby since dl three
menwere employed dsewhere.

Jak Taylor, of course, was the mogt active member of the
threesome. It hed been Jeck'sideato use the green shed as aframe
workshop because it was only a few fest fram his house. Fortu-
nately, Jack's enthusiasm was not as limited as his finances His
only source of light in the shed was asingle light bulb connected
tothewiring circuitinthehouse Thisway, hewasabletowork a
night when he came home fram work. Since watches and docks
were luxuries that Jack could not afford, he connected amekeshift
loudspesker to the house radio and ran the wire from the house to
the shed. He would become so engrossed in what he waas doing
that he would forget the time and end up going to bed far past
midnight. Since Jadk had to be up vary early in the morning, he
found that his ingenious loudspesker worked well. Now he could
hear the eight odock news, the nine ddock news, and the ten
o'dock news. When Jedk heard theten o'dock newshewould quit
for the evening.

Jack's green shed became the center of bicyding activity in
Stockton. He was constantly surrounded by the "dlitist” cyding
dement. With dl the activity that was going on in that green shed,
it was difficult not to interest Jack's younger brothers, Normen
and Ken. Soon Ken and Normean, who were as mechanicaly
inclined as Jeck, started helping out their older brother with
increesing enthusiasm.

The origind threesome of Lance Bdl, Jadk Hood, and Jack
Taylor did not last very long. Jadk Hood and Lance Bdl loved
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bicycling, but they just didn't have the devotion to technica
details that Jack Taylor did. As a result, the partnership was
dissolved and Jack Taylor Cydes became afamily operation. Once
Jack started to build his own bicycles and found that he could sell
them, he began a systematic plan of building a bicycle factory.
Cfficidly, Jack Taylor Cycles became a business in 1945, when
Jack and his brothers opened a bank account and each of the
brothers put in 20 pounds. Typicd of Jack's kindhearted personal-
ity, he ended up putting in 40 pounds since one of his brothers
did not have the money. In 1946, Jack Taylor Cydes had its first
officid balance sheet.

Figure 8-1: Jack (left) and Norman Taylor inspect a newly brazed
tandem frame.
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Building Philosophy

It must be remembered that Jeck Taylor started
building bicyclesin his green shed as ahobby. Bicycles were very
expensive compared to the wages of the day, and as a result, Jack
started building bicycles because he alegedly couldn't &ford to
buy one. This is only partialy true. Jack had invested his money
in a Claud Butler tandem and a Butler racing frame. A lot of Jack’s
inspiration came from owning the Claud Butlers. In later years
when Jack findly met Claud Butler a a London Bicycle Show,
Claud asked Jaok what had made him sart building bicycles.
Without being solicitious Jack told him: "It was partly from
buying one of yours. We were that keen on the way they were

Figure 82 Jak Taylor fits the bottom bracket on a custom
tandem.
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made. We got so much pleasure out of them that it fired our
imaginations and we wanted to do it."

What started out as a hobby in 1936 became the beginning of
a lifetime occupation in 1942, when Jack Taylor bought a parcel of
land in the center of Stockton from the Stockton Corporation. Jack
had plans of a giant complex which would mass-produce bicycles
in Stockton, His bubble burst in 1951 when bicycle sales started to

Figure 8-3: Norman Taylor in his workshop with the simple
Taylor-design fork jig.
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rgpidly decline. "It didn't matter whet we did, how much money
we spent, we just couldn't sl bicydes to people who wanted to
stinamotorcar.”

In 1939 England declared war on Germany, but the Taylor
brothers were fortunete in thet they never did see the front lines.
They remained in Stockton far the duration and were assigned to
war work. During the war, there wasn't a good bicydle to be found
a any price. As areault, the production of the garden shed wes
now redlly in demand. The Taylors were, however, running into
upply problems. They couldn't buy lugs, for instance. Jeok hed
previoudy teken some night dasses in bronze wdding and
decided to try to build the bicydes without lugs. The bronze
welding worked 0 well that today most of the Taylor's bicydes
aedtill bronze-welded.

Although the Taylors were serioudy involved with bicyde
building, they till found time to train and race with the Stockton
Wheders The Taylors firg introduction to racing came in time
trias; however, this event did not interest them because it wes a
"doak and dagger sport." The raceswere dwaysrun a Sx o'dock
on a Sunday morning when the leest amount of treffic wes
anticipated on the road. Dressed dl in black, each rider would
leave @ one-minuteintervals.

The Taylors found this to be very boring and when Percy
Sdlard of Wolverhampton formed a rebd movement of bicyde
riders in 1942, the Taylors were among the firg to join. Thisrebd
movement was quickly sugpended from the Nationd Cydlists
Union, the controlling body of racing cydids in the United
Kingdom.

Percy Stalard's group then formed the British Lesgue of
Radng Cydigs They held regular road races using road bicydes
as opposad to the fixed gears used by the time triaiists. The BLRC
was exactly to the Taylors liking. Jack openly admits that he was
a horrible time trialist but found that he was decent as a road
recer: "'l was not much good a time tridswhen | went with al the
arack riders. In fadt, we weren't much good a anything. We were
just vary enthusiastic. Of course, when you gat into the firgt hdlf
dozen in a race with the top guys from al over the country you
thought, ‘By gally, I'mbetter than | thought | was." "

The road racing circuit that the BLRC developed filled a
vacuum in Jeck's riding career. Jaok and his brothers could
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actudly ride races "continenta style," as ateam. Jack says, "We
cdled oursdves 'independents. We broke al the rules of the
amateur classes, our jerseys had Jack Taylor Cycles on them."

Probably the most important race ridden by the Jack Taylor
Cycles team was the Brighton to Glasgow, the forerunner of the
Milk Race, England's most prestigious road race. The Taylor
brothers rode this race as ateam five times from 1945 to 1949. The
Taylors loved "getting dl dressed up" in their specid embroi-
dered jerseys that they had ordered from Belgium. Each team
member had two jerseys to insure having a fresh one every
morning during stage races.

After the 1945 Brighton to Glaggow race, Ken logt hisjob asa
result of being absent five days. Since the Taylors had dready
partialy constructed their "bicycle factory” on the land they had
purchased from the Stockton Corporation, Ken went to work full
time a Jack Taylor Cycles. Business was good and a yeer later
Norman, and then Jack, joined Ken.

Development of the works progressed quickly in both the
expansion of the facilities and in the production of bicycles. At
one time, there were nine employees. Once the bicycle boom after
World War 1l ended, so did the rapid growth of Jack Taylor Cycles.
The large factory that Jack had once envisioned never materi-
dized, but something else did—a friendly custom frame shop
with a six- to eighteen-month waiting list for its specialized
products.

The Taylors are the nicest, friendliest people you'd ever hope
to meet. After 40 years, they are till enthusiastic riders. Norman
rides centuries with his friends every weekend during the season.
He jokingly claims he gets 100 miles to the gallon because on the
100-mile rides they invariably stop and visit some of the country
pubs dong the way. Jack still rides the same bike he rode in the
1949 Brighton to Glasgow race! Hedsoridesit to work.

The Taylors believe that a good frame builder hasto have alot
of enthusiasm for his product. Jack explains it best: "We know
what we're making the bicycle for and to us it's the most beautiful
thing imaginable, anew bicycle. Bicycles have some magic about
them to us. You put a hit of yoursdf into these bicycles, like an
attist does with his paintings. Ours are all one-of-a-kind specids
for some particular person. | don't sy everything you do comes
out perfect, but the idedl is that you're aiming for perfection.”
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Frame Selection

Around 1956, a young couple from Stockton,
Cdifornia, decided to come to Stockton, England, to buy a Jack
Taylor tandem. It was the firg Taylor tandem purchased by
Americans. This couple was the firgt of many Americans to walk
through the doors of the Taylor works on Church Road; now most
of the 200 hicycles that are made by the Taylors eech year come to
the United States. Since the Taylors do not advertise, their sales
are generated strictly by word of mouth. The Taylors explain their
success with Americans by one smple statement: "Our tandems
arebuilt inthe way that Americans want to buy them."

The tandems are dl built with Reynolds 531 plain gauge
tubing. The Taylors have used Reynolds 531DB but found that the
frame had too much flex. To insure a more stable ride, al the
tandems are built with specialy ordered oversze Reynolds
tubes. The down tube is the heaviest tube at 18 gauge. The ova
bottom tube is 19 gauge, as are the chainstays. The Taylors readily
admit that their tandem frames are heavy, but they believe that the
tandems have to be in order to be rigid enough for two people to
ride.

Asareault of the specia tubes used on the tandem, there are
no lugs made to fit. Consequently, al the tandems are bronze-
welded without lugs. This aso gives the builder more flexibility
in custom-fitting sizes. By not using lugs, abuilder does not have
to be concerned with stocking a large number of lugs for each
different frame angle.

Although mogt of the Taylor frames are lugless, they do make
a number with lugs. These appear only on "single" franes The
lugs and bottom brackets are pressed steel. A cast bottom bracket
is available upon request. Norman likes to use the cast bottom
bracket because he feds the threads are generdly better and it
makes the frame more rigid. Norman adso likes semi-doping cast
fork crowns. He finds them easy to work with.

Any kind of seet cluster arrangement can be ordered but
Norman does not recommend the Italian fasthack for touring
because of clearance problems. Sfbronze is used for brazing, with
occasional use of slver for brazed-on fittings. All the frames are
tacked and those with lugs are built freehand, while those without
lugs (including tandems) are built onjigs.

Something very interesting about Taylor frames is a constant
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design festure—the Taylors like to keep the head angle a 73
degrees. They believe this is necessary for good steering. If
changes in top tube length are necessary, the Taylors fed it's
preferable to make them by varying the angle of the seet tube. The
angles on racing and touring bicycles they build are generaly
smilar. The biggest difference is the longer wheelbase for a
touring hicycle crested by the use of longer chaingtays and a
larger fork rake.

If you are thinking of buying a Jack Taylor frame or complete
bicycle, it is best to send them the exact sze that you want. The
Taylors make no pretense about being expert fitters. They fed a
person should know what size bicycle he or she wants. They
consider themselves expert frame builders, not fitters.

If you would like to order just a frame, be sure to tell the
Taylors exactly what components you plan on using. This is most
important when ordering a tandem frame since their tandem
tubing is larger than standard tubing. You mugt tell them what
kind of brakes, derailleurs, and other components, because of the
many fittings needed to make a tandem frame functiond.

Although the Taylors make racing frames, their specidty is
touring and tandem frames. Norman makes al the touring racks as
well as dl the braze-on fittings used to attach racks, fenders, and
lights. When requested, Normen aso builds touring frames with
specia pannier supports.

All the sandblasting and painting is done on the premises.
The Taylors even make al their own shipping crates. Their little
operation is quite eficient with the work being delegated among
the threesome. Norman builds al the frames Jack does the
painting, and Ken installs the components and sends the frames
and bicycles out. Once the frame or bicycle is completed and
packed, it is arfreighted from Stockton and can be ddivered
anyplace in the world within 48 hours. As a specid touch (the
Taylor way of saying thank you), each Taylor customer finds an
attractive Taylor feeder bag packed with their brand-new Jack
Taylor.

In summary, the Taylors are extremely anxious to please
every customer. They will custom-build a frameset to your re-
quested specifications. Most important for the often-neglected
tourist, they specidize in touring frames that are designed to
accommodate your persona choice of panniers. Jack Taylor
Cydes was unique among the many builders we visited. They are
committed to meeting the needs of the recregtiona cyclist.



CHAPTER 9

Tl Raleigh, Limited

Tl RaJkigh, Limited Tl Raedgh islocated in the central
177 Lenton BouJevord region of England, appropriate-
Nottingham NG7 27B ly called the Midlands. It was here
EngJand that the industrial revolution

found its beginnings and wit-
nessed many of the innovations
and inventions that gave rise to large-scale manufacturing.

The largest portion of the TI Raeigh complex is located in
Nottingham. There are dso factories in llkeston and in Worksop
which produce bicycles, and two factories in Birmingham which
produce bicycle parts. From its humble beginningsin Nottingham
in 1886, where production was about three bicycles per week, Tl
Raegh has grown into the largest producer of quality bicyclesin
the world, manufacturing over two million bicycles per year.

The history of the Raleigh bicycle begins, most appropriately,
in a amal workshop on Raegh Street in Nottingham, England.
Three workmen, Woodhead, Angois, and Ellis, began building
bicycles in 1886. Since their bicycles were well designed and well
constructed, they had no trouble selling them. Their popularity
came to the attention of an enthusiastic cyclist, Frank Bowden,
who had been looking for more than a new bicycle for himsdf.

Frank Bowden was a successful lawyer who had just returned
to England from the Far Ead, ill but with a small fortune.
Financiadly secure, Bowden turned his attention to a search for
medical cures for hisillness:

| arrived in England troubled by an inactive liver,
deeplessness, bad circulation, varicose veins,
rheumatism and general debility. The result was a very
wesk condition of body and but little energy of mind
(Bowden 1975, p. 13).
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Background

Frank Bowden went from doctor to doctor without
finding a cure. Finally, he met a physician at the Harrogate spa
who advised him to teke up cycling. His cure was amost
miraculous. Within four months, his health was restored and he
began to think very serioudy about introducing people to the
benefits of cycling. He was s0 enthusiastic about the sport that in
December 1888 he negotiated the purchase of the little workshop
on Raeigh Street and thus founded the Raleigh Bicyde Company.
Raleigh continued to grow through two world wars and the many
ups and downs of the bicycle market. From those early begin-
nings, the Raegh Bicycle Company has expanded to the point
that the factory in Nottingham aone employs 8500 people in a
complex that covers 64 acres.

Another British bicycle company in Birmingham, Tube In-
vestments, better known as TI, shared Raleigh's spectacular
growth. Both Tl and Raleigh had grown by good management and
the acquisition of other bicycle companies. By 1959, both com-
panies dominated saes throughout much of the world. In 1960
they decided to quit competing with each other and merged into
the company known today as Tl Raeigh. After the merger, it was
decided that the bicycle production would be handled in Not-
tingham and the component manufacturing would be handled in
Birmingham.

The three Tl Raeigh bicycle factories in the United Kingdom
(Nottingham, Worksop, llkeston) are al located within a 40-mile
radius and each has Its own speciaty. The Nottingham factory
produces what Raeigh terms the "bread and butter" bicycles,
These include children's, adult tourist, small-whesl, and adult
sportshicycles. All of these bicycles are 1-, 3-, or 5-gpeed models.
A few 10-speeds are made in Nottingham, but these are generally
the lower-priced modds.

In the late 1950s, Raleigh fdlt that it was imperative to have a
section devoted to the production of quality hand-built bicycles
and by 1960, they concluded negotiations for the purchase of the
famous Carlton factory located near the edge of Sherwood Forest
in Worksop, England.

Today, the Carlton factory produces about eighty-two
thousand bicycles per year, bearing either the Raeigh or Carlton
names. All Raeigh bicycles that are built with Reynolds 531 are
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mede a the Carlton factory in Worksop,

The origind Carlton factory was located in Carlton, England,
not far fram Worksop. The firg Carlton bicycles were medeby the
village smithy, Fred Hanstock, in 1896. As aresult of the popular-
ity of the bicydes, the factory was moved to the larger fadilitiesin
Worksop in the 1930s. Danid R. ODonovan was employed &s
generd manager in 1937 and he became s0 enamored with his
work that in 1939 he bought the business. His sons, Gardd ad
Kevin, shared their father's interest, and as school et
dl their free time a their fathe's factory. Gerdd, who was
studying structura engineering, found the Carlton factory to be an
endless chdlenge as he explored the technicad aspect of bicyde
manufacturing. Eventudly, he was dlowed to help in the frame-
building operations and review the engineering designs far the
different Carlton modds. His framebuilding career dfficdly
sarted in 1937 and he is till actively building and designing
franes Kevin's interest was centered around the marketing es-
pect of the business which led to his current postion as the
managing director of TI Raegh's South African operation.

At the Worksop factory, only the track bicydes and the
custom hicydes are individualy brazed on an open hearth. All
the other bicydes are ring-brazed on a specidly designed
machine. A Rdeigh bicyde frame goes through a myriad of
operdtions on the highly mechanized production line a the
Worksop factory.

Building Philosophy

All the frames built on the production line have
mitered tubes except for the tube ends that go into the bottom
bracket. The tubes are mitered and fitted into the lugs with aring
of brass insarted between the tube and the lug. When the joint is
hested, the brass flows throughout the lug and solidly binds the
joint. Next, the tubes are drilled for ventilation and the lugs are
hand-filed to insure uniformity. The tubes for the regular produc-
tion bicydes are nat pinned before the brazing operation; they are
coppered (aquick tack-brazing operation using copper insteed of
brass) to insure proper dignment. Copper is used because it mdts
& ahigher temperature than brass. When the frame is ring-brezed
with brass, the tubes will stay in place since the brass will flow
before the copper reaches its melting poirt,

With the ring-brazing method, the frame joints are firs
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copper-tacked with hand-held torches. Once the entire frame is
completely copper-tacked, it is placed on the ring-brazing
machine. The machine then brazes al the tubes that go into the
bottom bracket, the head lug and itstubes, and findly the seet lug.
The machine holds the entire frane while each joint is blasted in
turn with gas jets a a sat time and temperature. After each joint is
completely brazed, the machine rotates the frame (like a
windmill) into position to braze the next joint. This process
continues until the whole bicycle frame is brazed. The top-line
frames are ring-brazed on these machines, but the timing and
temperature are st differently for Reynolds 531DB frames. The
machine applies the heat more dowly and a a dightly lower
temperature. The brazing on the machine is done with a combina
tion of acetylene and oxygen. Unlike the frames, the forks are built
by hand. The fork blades are pinned to the fork crowns and they
are brazed with hand-held torches.

Once the bhicycle frane and the fork are brazed, they are sent
to the refinement department. Here, frames and forks are cleaned
of any excess brass with hand-held torches using natural gas be-
fore they undergo the second filing operation. Everything is filed
by ar-driven belt files before the frame and fork are faced, bored,
and threaded by machine. Every frame and fork is then checked
for trueness. Each frame and fork go through the sulfuric acid
pickling tanks twice, before and after the find filing. Putting the
frame and fork through the pickling tanks serves to clean them
and to prepare the meta for the paint. Tl Raleigh had sandblasted
the frames until they found that the pickling process caused less
damage and increased the ability of the paint to adhere to the
metal.

After each dip in the pickling tank, the frame and fork are
oven-dried. Frames and forks are then primed and painted by
hand in individual painting booths. Each frame and fork receives
three or four coats of paint including the undercoating. If a frame
or fork requires chroming, it is sent to the Raeigh complex in
Nottingham.

All of the remaining assembly operations needed to complete
the bicycle are performed by hand. Although the Carlton factory
tried automatic wheel-building machines, they were unable to
equal the previous productivity of the department because of
excessve downtime. Consequently, they decided it was more
productive to hand-build wheels.

Eddie Hadehurst, the foreman of the Carlton factory frame
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shop and an emplayee of Carlton since 1930, shows pride in his
workmanship as do many of his coworkers May of Eddies
co-workers have been employed a Calton al their working
lives—the Calton fectory is their sscond home. Therr attitude is
best reflected in Eddie's own words: "We like it here a Carlton
and wetry to meke surethat thework done hereis special .

In 1974, Tl Releigh completed its |lkeston factory. The factory
was congructed to respond to the demands of Tl Rdeigh's
increesed involvement inracing. Tl Raegh knew that they would
need to further develop ther racing bicyde if their growing status

racers was to continue. The Carlton factory was originaly
purchased far this purpose in 1960, but a growing bicyde market
changed the production of the Carlton factory fram 2,500 bicydes
per year to dmogt 30 times that per year. Conssquertly, the
Carlton factory was no longer suitable for the individud onedf-
akind production needed for top professonds.

The specidty bicyde section was moved in 1974 fran Work-
sop to a new fadtory in llkeston, Derbyshire Because of his
technical skills, Gerdd ODonovean was put in charge of the new
specidty factory. Thebuilding isquite smdl in comparison to the
rest of the TI Rdegh operation—it only encompasses about
12000 square fegt of floor space. Fortunaidly, the intent of the
fadlity has remained unchanged—the volume of bicydes pro-
duced is secondary to the innovation and qudity of the product.
The llkeston factory is best described as a test laboratory rather
than afactory, and its emphasis on research hasresulted in severd
mgor cyding breskthroughs.

In the 1960s Gerdd O'Donavan devoted much of hisenergy to
finding lighter tubing for bicycle production. He looked firg a
carbon fiber and he produced a prototype carbon fiber frame that
wes first shown a the Anehem Aerogpece Materids Convention
in 1968. The primary problem with the carbon fiber framewas the
lack of an acceptable method of fastening the tubes; they hed to be
glued. Although carbon fiber is differ than sted, it is unsuitable
far bicycdle frames because of the lack of strength of the joints
which are epoxied together. Since the weskest link in a frame is
its joint, the carbon frames were unable to equd the Hiffness of a
"norma" Reynolds 531DB frame because no one has discovered a
glue that is as diff as carbon fiber itsdf. O'Donovan's dissatisfac-
tion with his carbon fiber frame led him to other exctic materids.

Gadd ODonovan then did some work with titanium. Al-
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though he was able to solve the problem of how to braze the tubes
together (titanium requires very specid brazing techniques), he
was prevented from producing many frames because of the
component problem. Because of the large-diameter tubes required
to compensate for titanium's "softness’ (less "iff" than sted)), it
is unsuitable for bicycle frames unless the component manufac-
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Figure 9-1: Gerdd ODonoven (Ieft) and one of the technicians
discussthe setup of aframe prior to brazing.
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hirers redesign components that will fit the oversize tubes. In
addition to the high cogt of the titanium, there are design
problems that must be solved before the frame can be manufac-
tured. For example, if you have very large-diameter chaingtays,
how do you get the cranks to retain their norma width relation-
ship without hitting the chainstays?

Unable to produce a titanium frame that would meet diffness
requirements, O'Donovan turned his attention back to sted dloys.
In his search for lighter tubing, Gerdd O'Donovan became in-
volved with some work that was being conducted at TI Reynolds
by Stan Smith, the chief metdlurgist and Terry Reynolds, the
technical director. They had discovered an interesting tube but
they didn't know what to do with it. The problem, according to
O'Donovan, was "How do we join it? How do we work with it?

Figure 9-2: One of the many Raegh test machines. Thismachine
measures the deflection of the bottom bracket under various loads.
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What gauge should it be in? And how do we stress it? After all,
how thick were we to make the tube walls?"

Working for more than two years, O'Donovan, in collabora-
tion with TI Reynolds, developed what is now called Reynolds
753 tubing. Finally 753 tubing has emerged from the experimental
into the trial stage. A lot of time and effort & Tl Raleigh has gone
into the development of 753, and Gerdd ODonovan is sill
continuing to change specifications for the 753 frames he is
building to make the most out of this remarkable tubing.

Gerdd O'Donovan believes that "everything on aframe ends
up as aresultant of the hanger (bottom) bracket. No matter what
you do. Yau stand on the pedal; you pull on the handlebar and it's
transmitted through the frame to your foot." As a result of this
belief, Gerad O'Donoven started dff on the 753 project by doing
stress analysis tests on the computer. By programming the stress
requirements of the bottom bracket, he was able to work out the
parameters of the loads resulting from pedaling, coasting, corner-
ing, and braking. With the use of the computer, he was able to
determine technical requirements of each of the frame's compo-
nents.

Today, testing continues on 753 frames with sensors that
register the stresses that are encountered during actua riding on
the road. Concurrently, tests are performed in the laboratory at
II’!keston and at the Tl Raeigh product testing center in Notting-

am.

In one test, a complete bicycle is set up on atesting machine
with 100 kllograms of weight distributed on the bicycle in a frort
to rear ratio of 45:55. Each whed of the bicycle is placed on a
test machine drum which simulates one of the worst types of road
condition—Belgian cobbles. The bicycle is pounded for six to ten
thousand miles & a smulated rate of 42 kph. After the bicycles
have been run through a gamut of tests, they are cut up and
examined.

At the llkeston factory there are only four builders, including
Gerdd O'Donovan, who are capable of building the 753 frames
from start to finish. Production, if that's what you want to cal it,
can approach 10 to 15 frames per week but is usualy far less. All
the frames are silver-soldered since nothing else will work at the
low temperature required for brazing 753. Mr. O'Donovan has
spent years testing the mixture of the slver used and, under-
standably, he will not reved its composition. He will only refer to
it as "bullion, the suff you keep in Fort Knox."
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All tubes are held rigidly in jigs during the building of 753
frames. Once it's brazed, the frame cannot be bent into correct
alignment. According to O'Donovan, "The problem with pulling
frames before they're coal is that you tend to cause the copper in
the brazing rod to run into crystalline joints of the sted that cause
brittle and broken tubes. The prominent cause of broken fork
blades, and they usually bregk at the top near the fork crown, is
that the fork has been hot set.”

The lugs that are used on the Raeigh 753s are generaly made
to O'Donovan's specifications by Raeigh, dthough he does use
other makes such as Prugnat. Lugs are stocked in 72-, 73-, and
74-degree angles. These sizes will cover dl the different angles
used in normal 753 frame geometry. If a 75-degree angle seet lug
is needed, it can be obtained from a 74-degree lug. O'Donovan
believes that lugs are generdly interchangeable within 1 degree.
Reshaping alug more than 1 degree is not possible because of the
close tolerances required by the silver-brazing of 753. If the angle
of the lug must be changed, it can be dtered on a shaped mandrel
to reduce any additional stresses on the frame tubes. Lugs must be
tapered and not thinned all over. According to O'Donovan, if you
file a lug to death and the mitering is df dightly, you've got a
"mushy frame."

Since 753 cannot be hot st or cold s, there is usudly little
chance of getting it repaired properly in the event of an accident.
Although 753 should not be rehested, it is possible to replace a
chainstay without creating adverse effects on the rest of the frame.
It istoo "chancy" to replace any other tube. Remember thisif you
decide to order a custom-built 753 frame.

The care required in building with 753 is further demon-
strated by the need to use chamfered (with brazed top plates)
seatstays rather than a fastback stay. Gerdd O'Donovan believes
the smart builder is prohibited from attaching the seatstays to the
seat tube since the seat tube is only .014 inch thick! He uses
chamfered seatstays because the seat lug acts as a heat shield and
minimizes the possibility of overheating.

Mr. O'Donovan's frame philosophy is that accuracy in build-
ing starts at the building stage, not after it's been made. "A frame
should not be brazed to desth, filed to death, and finished to
death. Some builders have a very nice looking product, but by
the time they're finished with it they've worked the poor frame to
desth before they've even started riding it. They've flogged it to
desth. We tend to go for a fair standard of finishing and a very
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great deal of engineering integrity."

Frame Selection

As O'Donovan continues to experiment with vari-
ous designs for 753, he continually comes up against component
problems. Presently, he is experimenting with Tl Raegh
manufactured lugs for some 753 frames, and he has aso been able
to arrange for a specification change on Campagnolo's titanium
bottom bracket axle. According to O'Donovan, there is no relation
between the titanium bottom bracket axles that the TI Raegh
team is using and the axles that are commercidly available. The
axles that O'Donovan has ordered are twice as strong because of
their larger diameter. O'Donovan is a great believer in "reducing
the gauge and increasing the section of the tubing." Asaresult, he
believes that if further advancements are to be made in bicycle
frames, component manufacturers are going to have to design new
components to accommodate these various frame design im-
provements.

Gerdd O'Donovan was a professiond arcraft engineer during
World War 11 and as a result was trained to think in terms of
ergonomics in the design of equipment. He was required to
trandate the human body's motions into fixed distances. This
training has carried over into his bicycle designs. Gerdd ODono-
van personaly designs the frames for the Tl Raleigh team riders.
Heisthe type of builder who can take a potential world champion
and look at him and say "you need this type of bicycle for this
event." Generaly, before he designs a frame, he likes to see the
rider in action. He likes to be able to observe his individual
riding style because the "ideal" position for a rider from the
ergonomic viewpoint may appear to be one position and the
specific requirements for an individual may be quite different.

One interesting example is professiond rider Hennie Kuiper
who tends to ride in a more forward position than most people.
Gradualy, O'Donovan has adjusted the design of Kuiper's frame
whereby the seat tube is st a little more forward than "normal."
In generd, ODonovan is interested primarily in the rider's
position on the bike. "I'm interested in where he is going to Sit;
the angles are where they fal." Pefect examples of this
philosophy were the track bicycles O'Donovan built for Ferdinand
Bracke, 1964 and 1969 world champion pursuit cyclist. They al
had a 72-degree seat tube!
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\When building a cusom frame, Mr. ODonovan believes that
the ided frame should fit the rider without extreme adjusments
of the component parts. In other words, if a rider has an ided
frame for his physque, the saddle should be centered on the
seetpost and he shouldn't need to use a very long nor very short
handlebar stem.

The 10-gpeed modds that come to the United States are
usualy mede a the Worksop factory. One-hundred eighty em-
ployees have the capacity to produce gpproximatdy 200 bicydes
per day with Reynolds tubing. In redlity, however, the factory pro-
duces only about 10000 Rdegh 531DB hicydes a year. The
Worksop factory is the only Rdeigh facility that produces the
Reynolds 531DB hicydes, the Reynolds 531 plain gauge bicydes,
and some of those made from 2030 sted cdled "tp" or tube
products-built bicydes. All of these bicydes are produced fram
sandard specifications. Although the factory has the ability to
produce one-of-kind custom bicycdles, the mgority of the cusom
frames are made for the Calton—\Wenmen team. All team frames
are hand-built to individua specifications.

On specid request, you can have a Rdeigh frame cusom
mede by the Worksop factory. It isimperative thet you go through
the proper channdls, however. Tl Raeigh recommends thet you
pick an established Raeigh deder who has the knowledge to
match your individuad messurements to gppropriate frame di-
mensons. After the dedler has completed your order, he will send
it to Rdeigh Industries of Americain Bogton. They, in turn, will
review your order and forward it to England. Once they receive
the order in Nottingham, it will be sent to the engineering
department where precise enginearing plans will be drawvn. The
frame builders a the Worksop factory build only from engineer-
ing plans. Be prepared to wait from four to nine months for your
cugom frame Generdly, if you want a new cusom frame far the
upcoming bicycdle season, Raeigh recommends placing the order
one full seeson in advance.

Although most of usthink of Raleigh asagood bicyde, few of
us redlize the dforts that have gone into their top-of-the-line
equipment. In spite of growing inflation and demands to gtart
mess production, they gill mantain a sophisticated workshop
that is unegudled in the world. Although they will not provide
some of the services that meke your bicyde visualy unique, they
can build a technicaly sophigticated frame that will equd the
qudity of the most famous custom builders.
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Woodrup Cycles

Woodrup Cycles Woodrup Cycles is a family busi-
345-7 Kirkstall Road ness. The directors of the business
LeedsLSA2HD are Stephen Maurice Woodrup
England (father), Stephen Woodrup (son),

and Jean Woodrup (mother). The

business started officialy in 1952.
Prior to that time Stephen Maurice, whom everyone just calls
Maurice to avoid confusion with his son Stephen, was involved in
abusiness partnership with another Leeds builder, Bob Jackson.

Background

When Maurice went into business with Bob in
1948, he was certainly not a novice. Maurice had been building
frames for several years. He started building as a young boy in
Keighley, asmall town located 18 miles northwest of Leeds, inthe
1930s. Here in Keighley, Maurice worked for a firm owned by Alex
Shuttleworth who produced a frame called "Alworth." Maurice
liked working for Shuttleworth, but he decided he would some-
day make bicycles for himsdlf, with his name on them. He got the
opportunity in 1948 when he started a four-year partnership with
Bob Jackson.

After the dissolution of the partnership in 1952, Maurice
opened up his own bicycle store. Together with his wife Jean, an
avid cyclist herself who has held the ladies' national 10-mile
record for some 15 years, they operated the bicycle store and in his
spare time he would build frames. Business was good and it led to
the opening of a second store in Leeds. Today there are two
Woodrup Cycles—one on North Lane and one on Kirkstall Road.

The store on North Lane is managed and operated by Jean
Woodrup. She sells the "bread and butter" machines—children's
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bicycles and utilitarian adult bicycles. Maurice manages the store
on Kirkstall Road where you'll find a good supply of Woodrup
framesets as well as various other makes of lightweight bicycles
for touring and racing. Maurice does not build frames anymore
but he does the finishing touches on all the top-quality bicycles,
which includes cleaning out threads, building wheels, and check-
ing for alignment.

The frame-building facility is located at the same address as
the bicycle store on Kirkstall Road. It isto the rear of the shop and
up a set of creaky, narrow stairs. In the frame-building shop there
are three builders, and one apprentice, who produce from 400 to
500 frames per year.

Maurice and Jean's son is in charge of the frame-building
shop. Stephen is a young frame builder of 30, but he is not an

Figure 10-1: Young craftsmen disassembling a damaged frame.
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inexperienced builder by any means. Stephen has been involved
with bicycles since the day he was born. Jeen and Maurice
regularly rode together and their newest addition joined the rides,
a the age of six weeks, in aspecid sidecar attached to his father's
bicycle. Since Stephen's firg ride 30 years ago, he has ridden
thousands of bicycles.

Stephen rides to work every day and dso finds time for
training. He isinvolved in racing in the Leeds area and finds that
when he rides, whether it be to work, training, or in arace, he
meets many riders on Woodrup frames. Jokingly he says, "We
have to build them well, otherwise we'd find a customer running
df the road because we ride so much." When Stephen refers to
"we," he is referring to himsdf, his friend (and employee) Kevin
Sayles, whoishisregular cycling companion, and his parents.

The Woodrups are a cycling family. Maurice has been ac-
tively cycling for 45 years. In 1936, a the age of 17 hewon hisfirst
race and although he was not able to pursue the sport he loves so
much while in the army, upon his return he immediately started
riding and has not missed a year since 1946. Both he and Jeen can
be seen every weekend with the Leeds Clarion Club, of which they
have been membersfor 30 years, riding anywhere from 40 miles in
the winter to 80 milesin the summer.

Building Philosophy

When Stephen left school, he thought he would
try something other than frame building. He had spent practically
hiswhole lifein the bicycle store and he decided that he wanted a
change. Having had some engineering courses while atending
the College of Science and Engineering in Leeds, he found a
position a Mountbank Sheet Meta Engineering Company, where
he was exposad to industrial techniques in welding and design.
Although he found the work fascinating, after Six years he logt his
enthusiasm for working for someone else. He decided that he
preferred working with bicycles because it gave him more per-
sonal satisfaction and his hours were more flexible to do other
things such as training and racing. Stephen returned to his
father's shop.

Stephen's friend and riding companion, Kevin Sayles, helps
Stephen meet the demand for the Woodrup frame. Kevin is only
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21 but he has been building frames full time for sx years. He
sarted building frames for Baob Jackson, but now works for
Stephen. He likes it better at Woodrup because the work isn't as
regimented. It's more relaxing and easygoing. With the help of a
couple of apprentices, Kevin and Stephen build around eight
frames per week.

At Woodrup Cycles, they believe that it takes about six years
to become an expert frame builder. "Frame building is mainly
experience and it usualy takes someone that long to be expert in
the brazing and in design," claims Stephen. Since there are not a
lot of books on the subject, expertise can come only through
experience.

Like mogt custom frames, Woodrup frame tubes are mitered.
The joints are tacked, but never pinned. Stephen believes it isan
old-fashioned method that wastes time: "With a commercid
frame builder, you've got to be able to do a good job, but you dso
have to be able to do it farly quickly. Otherwise, you're just
putting yoursdf out of the market." All the Woodrup frames are
brazed with hand-held torches using Sfbronze. Since the Wood-
rups have been producing Reynolds 531SL frames, they have
started using silver solder—but only on 531SL tubing. Stephen
believes that there is no need to use silver on regular Reynolds
531DB and there is a disadvantage—additiona cost. On the other
hand, Stephen feds it is a necessity to use slver on Reynolds
5319 because of the lightness of the tubing.

Woodrup frames can be equipped with Itaian section forks.
These are generdly requested on some of the better racing frames.
Stephen doesn't believe that there is any real advantage in using
the Itdian fork sections: "People just like it better for style. They
like the Itdlian look of frames which | personaly do as well. |
think some of the best buildersin theworld are Italians.”

Mog of the lugs used on Woodrup frames are Prugnat
because so many people request them; however, Woodrup Cycles
have the Roto cast lugs available which Stephen says "are a
nicely finished-off lug set. They are stronger. They are stylish as
well as make anice frame" They aso use alot of the Cindli fully
doping crowns aswell as the Cindli semi-doping crowns (which
Stephen prefers because of their superior finish). He believes both
crowns are very strong but that the fully doping is the stronger of
the two. However, the excessive weight of the latter becomes a
disadvantage in frames where the customer is interested in
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light weight. All bottom brackets in Woodrup frames are stamped
stedl, although Stephen would like to use cast bottom brackets. So
far he has been unable to find one with English threading that is
acceptable to him. He feds, however, that with the constant
improvement of the cast products, he will soon be able to offer a
Woodrup frame with cast lugs, fork crown, and bottom bracket.

Frame Selection

The Woodrup brochure describing the models
that they produce indicates that they only build racing frames.
This is not true. The brochure, according to Stephen, only
indicates the variety of things they can do. They tend to make
more racing frames, but that is only because of the influence the
Woodrup name has in various clubs in the Leeds area. Infact, in
the early 1960s, Woodrup and Ovaltine cosponsored a pro-
fessiond team.

The Woodrup philosophy in designing a touring frame is
only to alter the angles and lengthen the wheelbase. The length of
the top tube and sest tube should remain the same as if the person
was being fitted for aracing frane. Stephen believes that position-
ing isanindividua thing and that if arider gets his position right,
it should be varied only dightly for different events.

The dteration of angles from a racing frame to atouring frame
will automaticaly, however, change the position of the tourist
dightly. By reducing the angle of the seat tube, the rider will
automaticaly be sitting behind the bottom bracket alittle further.

Woodrup Cydes offers a full range of seatstay attachments:
fastback, semi-wrap, and full wrap. Their most popular modd isa
version of the semi-wrgp which is made out of the seatstay tops.
They dso do what Stephen terms "the ordinary semi-wrap"
which uses a solid top eye. Stephen believes that top eyes are
heavy and old-fashioned, but certain customers request them. As
far as strength, Stephen doesn't think that there is much differ-
ence in any of the attachments as long as they have been fastened
and brazed properly. Time tridists, he thinks, prefer the fastback
stay because it looks faster and deeker but unfortunately many of
the fastbacks require a heavy insert to give them that deek, fast
look—contrary to what the time trialists actually need.

Many people in the bicycle industry consider the chrome
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plating and paint jobs on Woodrup franes as good as ay
avadlable It is surprising to find that both the painting and the
chroming are subcontracted. The frame workmanship is conds
tently dean and professond since the Woodrups bdieve in
producing top-qudity products. Their philosophy is best ex-
pressed by Stephen:

We try hard, not for numbers particularly, but we
try and give qudity frames Were dl interested in
cyding here. Were not building just for the cash redlly.
Weadl race; wedl ride the bicyde we dl mix with the
peoplewere sdling the framesto. We redly take pains
In making sure that our frames are good, dl the way
through, fram the mitering of the tube to putting the
trandfers on a the finish. We try and meke a firg-dass
job of everything.
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French
Frame Builders

In spite of the fact that France uses more Reynolds
tubing than any other country in the world, the smal French
frame builders have not gained the popularity of the English or
the Italians. Only the larger bicycle manufacturers like Peugeot
and Gitane have gained any popularity inthe United States.

French television is dominated by the many bicycle races that
show the powerful and well-financed Peugeot and Gitane pro-
fessonal teams. Because of the strong exposure of “factory”
frames, frame builders such as Routens, Limongi, Singer, Herse,
and Fletcher produce excellent bicycles without a great ded of
recognition or exposure.

Generally, the French place little emphasis on flawlesdy
painted frames. The French attitude on bicycles is one that values
functionalism over aesthetics. More importance is placed on the
quality of slk used in the tires for the bicycle than the quality of
the paint on the frame. This attitude has not caught the fancy of
the American market that sometimes overemphasizes the impor-
tance of a "perfect" paint job. The French philosophy can be
paragphrased by the old adage, Don't judge a book by its cover.

An important consideration in sdlecting a French frame
involves component selection. In mogt cases, you will be required
to use French components on a French frame. The metric-Sze
tubing that is used on most French frames requires a different-size
handiebar sem and seatpost than the standard Englighitalian
sizes. All threads are French and they do not match the English- or
Itdian-threaded components.

French bicycles are well designed and built but have less
atention to finishing details. Factory frames are very popular in
France since they are functionaly very similar to custom frames.
As a result, there are proportionately less custom builders in
France than there are in England or Italy.
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CNC Cycles

Fletcher-Laurent Societe Fletcher-Ducret is a bi-
SocieteFJetcher-Ducret cyle firm owned by Raymond
42, Boulevard de Bercy Fletcher. It is based in Paris, where
75012 Paris many of the bicycles are assem-
Frtmee bled, but the bicycle frames are

built just outside Peris at Vitry.

The reason for the split in facili-
ties is due to Parisian city codes which do not alow industria
welding within the city limits.

The offices of Fletcher-Ducret are located in an old Parisian
house not far from the Seine and within walking distance of the
subway stop, Porte de Bercy. Next door to the main entrance isa
series of connecting buildings where the bicycles are assembled,
packed, and labeled for delivery throughout Europe.

Although the company is virtually unknown in the United
States, it isfairly large and employs about 63 people. Mr. Fletcher
builds bicycles under the names of Thomann, Chaplait, and CNC.
The mgority of the bicycles built are generally classed as utilitar-
ian and children's bicycles. Although the CNC name is not well
known in the United States, it has gained an excellent reputation
in Europe. The CNC bicycles that Mr. Fletcher builds are top-
quality racing machines. According to Eddie Borysewicz, Ameri-
can national cycling coach, it is very common to see some of the
best Eastern European and Soviet bicycle riders usng CNC
bicycles. For 20 years Mr. Fletcher has been supplying the Eastern
bloc with ONC racing bicycles.

Of the 63 people who work for Societe Fletcher-Ducret, only
five are dlowed to build the good-qudity frames. Of the five, only
three are alowed to build the frames for the top-line CNC bicycle.
The senior frame builder at Hetche—Ducret has been there for 25
years. Previoudy he was outranked by an elderly gentleman of 82,
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whom Mr. Hetcher refers to as "the best frame builder in al of
France.

Mr. Hetcher supervisesthe building of franes At onetime he
built the frames himsdlf, but today a the age of 70, he relies on
Buotr_\tﬁj_workers whom he has taught the "Hetcher way" of frame

ilding.

Mr. Hetcher started building frames in 1936. His interest
demmed fram the racing and touring he did early in his career.
Up until 1976 Raymond Hetcher was racing in a French veteran's
class, but his doctor compdled him to stop because of eye
problems.

Today Raymond Hetcher beams with pride when mention is
mede of the firm he has built up in the last 40 years The qudity
bicydes he builds are smple, functiond, well-built machines. He

Figure 11-1: Raymond Fletcher and his four-legged assistant
Viko in the hectic shipping area at Societe Fletcher-Ducret.
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prides himsdf with the fact that he has been building with
Reynolds 753 for dmost two years and has not encountered any
problems.

At Fletcher-Ducret, frames are custom-built to individual
specifications. A touring aswell asaracing model can be ordered.
But, like most European builders, they believe that a touring frame
requires fenders and clincher tires, so that if neither of these are
desired, it becomes essential to let the builder know.

The differences between the touring and racing models that
Raymond Fletcher builds are characteristic of differences between
most touring and racing frames The racing frame has more
upright angles, with a shorter wheelbase. Mr. Fletcher, however,
is not very happy with some of the trends in racing frames. The
angles, he clams, have become too steep in some cases, especidly
two years ago when the French riders wanted very upright frames.
This, Mr. Fletcher believes, created an unstable bicycle, one that
would not ride straight when you took your hands df the
handlebars or one that would shimmy when going downhill. This
has become a significant problem as builders have taken designs
appropriate for one specific racing event and tried to make them
universally applicable.

All the bicycles built by Societe Hetche—Ducret are brazed
with hand-held torches. Brass is used on al the frames except for
the Reynolds 753 for which a specid silver solder is used. Lugs
are stamped stedl and fork crowns are cast. Only Reynolds tubing
isused. Mr. Fletcher has indicated that he has been tempted to try
Columbus tubing but his many years of success with Reynolds has
limited his experimentation.

For some unknown reason, this firm has gained very little
popularity in the United States. It is interesting that many of the
builders interviewed throughout Europe had a great ded of
respect for Mr. Fletcher'sbicycles. Heisregarded as one of the few
French builders who understands both the technica procedures
for building and the art of properly designing a frame for arider's
individual needs.

There are two primary reasons why the ONC frames have not
gained popularity in the United States. First, the language barrier
in dedling with a non-English speaking country appears to be
more pronounced in France than in Itay. Second, the French
utilitarian frames that are well constructed but not flamy do not
have the visual appedl that is so important in the United States.
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Cycles Gitane

CyclesGitane Cycles Gitane is located in
SA. MICMO Machecoul, a small town 40
44270 Machecoul kilometers south of Nantes in Brit-
France tany. Machecoul is somewhat iso-

lated as there is no train service to

Machecoul. From Nantes there is
acommuter bus that leaves at around five o'clock in the afternoon.
The same is true on the return trip, except that the bus leaves
Machecoul early inthe morning.

The Gitane factory has an overall production capacity of 750
to 800 bicycles per day. Total production for 1977 was one
hundred-seventy thousand with an estimated two hundred
thousand for 1978. This makes Gitane the third largest bicycle
manufacturer in France.

Cycles Gitane employs about 525 people in the plant and
around 80 in the offices. It is almost completely owned by Renault
(98 percent), and its history is sketchy as a result of inadequate
records and several changes of ownership. Still, Gitane's reputa-
tion for building quality bicycles remains.

Originally, Gitane was a small agricultural machinery shop
which started assembling bicycles in 1920. The first frames were
manufactured in 1925. Top-line Reynolds frames were made
before World War |1, but not until the 1950s were they made
systematically on alarge scale.

Today, al the Reynolds frames are brazed by hand-held
torches. The people at Gitane fed that it is the best method to use.
Since the control of the temperature is critical, the Gitane builders
use hand-held torches rather than an automatic brazing oven.

The design of the top-line Gitane bicycles is relegated to a
separate engineering department consisting of seven people. This
department has the responsibility for designing and testing pro-
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totypes and engineering them for production. Components that
are found on Gitane bicycles are also tested here. Input required in
the fina design of a Gitane frame comes from various places. It
may come from an individual engineer or from someone in the
commercial department who knows what the dealers will buy.
The majority of the changes come as suggestions from the man-
ager of Gitane's professional team as well as the individual team
members.

Gitane considers their racing line to be very similar to their
professional line. Response from the team is highly regarded by
the Gitane engineers who feel the professional riders are sensitive
to the problems with any Gitane product. The racing professionals
are living so close to their bicycle that they can sense insignificant
subtleties in a frame which would go unnoticed by the average
cyclist.

According to Paul Chenevier at SA. MICMO, production
Gitanes are engineered as a compromise, just like a suit which has
to be adjusted to each individual person. The engineers choose
various compromises between the height and the length of the
frame that are sometimes dictated by bicycle "fashion trends."
One good example is the present trend to build frames with
shorter top tubes. Gitane did not change their design since they
have been consistently building frames with short top tubes since
1972. Mr. Chenevier claims that it is important to remember that
many of the differences between builders are only based on habit
or the builder who says "I know how to do it," but is unable to
explain why.

While the cycling fashions change, these changes usually do
not affect the fundamental characteristics of the frame. At Gitane
they believe that technically, most frame building is generaly
based on habits which have never been questioned or reinforced
by fundamental studies made by medical people. Chenevier
believes that Gitane is leading the large manufacturers in a new
approach—-an ergonomic analysis o/bicycie/rame design.

In the spring of 1977 Gitane began an analysis of the current
practice of custom frame design. To date, Gitane does not know
what kind of results will be forthcoming or if there will even be
any significant changes, but since very little research has been
done in this area, Gitane feels confident that their results will be
helpful with future bicycle designs.

Only one frame builder, who has been specifically trained as
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abrazing specialist, is allowed to build the custom Gitane frames.
As of now, Gitane does not have a specific department that builds
custom frames. Their production of custom frames is limited to
the demands of their team riders. Gitane is, however, planning to
develop a department which would be able to build custom
frames on aregular basis for al their customers.

Gitane believes that the success of a frame depends on how
well it isbrazed. Mr. Chenevier says that 90 percent of the success
of aframe, from thetechnical point of view, isthebrazing.

The Gitanes are al brazed with a product called BTOX, the
French equivalent of bronze, or the English Sifbronze. The frames
are brazed together on jigs and the tubes are held together initially
with pins. Some of the lower end frames are spot-tacked, but this
operation, even on the lower end frames, is being replaced with
pinning. Seventy-five percent of the Gitane bicycles are pinned.
All the lugs are made of stamped steel. However, Gitane has
switched to a new semi-sloping cast fork crown.

Gitane uses only Reynolds tubing, although they are planning
on expanding their line by producing a model with Super Vitus
tubing. Mr. Lory, a Gitane technician, says that Gitane had
thought about using Columbus but dropped the idea because of
added costs created by what Mr. Lory called "added expenditure
on component parts inherent only with Columbus tubing." Gitane
is hopeful that it will soon be able to offer frames with Reynolds
753 tubing.

Although Gitane does not build custom frames for the average
consumer, they offer a product that fills the need of the short
person. The Tour de France and Super Corsa models in the past
have always offered a well-made Reynolds 531 frame in the
19.5-inch size. Combined with the short top tube, these bikes
provide a good alternative to a custom-made frame for those
persons who cannot fit many other production framesets.
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Cycles Peugeot

Cycles Peugeot Cydes Peugeot is a large con-
251, Boulevard Pereire glomerate whose facilities ae
75852 Paris Cedex 17 spread throughout France. The
France main offices are located in the

northwest section of Paris and the

primary manufacturing section is
located in the region of France cdled "Le Uoubs" There is a
factory in Romilly which mass-produces "stock" bicycles. There
are dso plantsthat are part of Cydes Peugeot which produce such
varied products as kitchen furniture, retail store equipment,
shelving units, containers, and car parts.

Cycles Peugeot was founded in 1926. Peugeot bicycles, how-
ever, were being made as early as 1885 when the original Peugeot
company, Les Fils de Peugeot Freres, started mass-producing
bicycles. Thefirst Peugeot bicycles were built a the mill of Belieu
in the Beaulieu area of the Le Doubs region. The mill previousy
had been producing wires for hoopskirts, but by the end of the
nineteenth century the hoopskirt was out of fashion. Bicycles,
however, were just beginning to gain in popularity. In response to
the change in demand, the mill of Belieu was transformed from
crinoline to bicycle production.

Today, Cycles Peugeot's buildings occupy thousands of
square feet in Beaulieu, a45-minute drive from Befort, the largest
city in the region. The bicycle division is one of the larger
divisions of Cydes Peugeot located in Beaulieu. This large com-
plex houses a number of other divisions and departments.

The research and development department is located in
Dijon, but there is dso aresearch department in the Beaulieu area.
Designs originate in Dijon and they are sent to Beaulieu where
they are modified. The research department in Dijon designs
prototypes and works with the production department in
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eliminating any manufacturing problems. The research depart-
ment in Beaulieu is also responsible for the assembly and adapta-
tion of various models for different foreign markets. For example,
the United States Consumer Product Safety Commission's stan-
dards are studied and modifications are designed and incor