Chapter 5

Modalities for constructing a frame to measurc

The mechanical machine (bicycle) and
the human machine (athlete) must be as
far as possible harmonised, that is to say
they should form a single unit in order for
the cyclist to obtain maximum performance.
Therefore, bearing in mind that the mor-
phology of the athlete varies from one per-
son to another while at the same time gene-
rally remaining within given limits, it is in-
dispensable to plan and carry out a bicycle
which is perfectly suited to the physique of
the athlete.

The length of the seat and top tubes of
a frame is at the basis of the bicycle’s struc-
ture, and should be in relation to the body
measurements* 6f the cyclist (not to his
height!) if-the maximum performance of the
man-machine complex is to be obtained as
well as a comfortable and stable position of
the cyclist. Since the proportion between
the various segments of the body (lower
limbs, upper limbs, chest) varies from one
individual to another, it is indispensable
for the bicycle to be made on the basis of
the measurements of such segments, at the
same time taking account of the constitu-
tional particularities of the subject. The
height of the frame, given by the length
of the seat tube, is in relation to the length
of the lower limbs (thigh, leg, foot); the
length of the frame, given by the length of
the top tube, is in relation to the sum of the
height of the chest plus the length of the
upper limbs. Thus only with a bicycle con-
structed to measure, namely, taking ac-
count of the physical characteristics of the
subject, is an athlete able to produce maxi-
mum performance, fully developing his ac-
tion only if he has harmonised his physi-
que with the mechanical means.

As a general rule, even if the first quality
of a frame is its solidity, this should be con-
ciliated with lightness and rigidity in order
to assure the safety of the cyclist, since the
load resistance contained within the limit

of 38 kg. per mm, should never exceed 40
kg. per mm. In addition, the frame should
be constructed in such a way as to take ac-
count of every device liable to save the cy-
clist’s energies, to avoid deformations of the
structure of the individual parts composing
it and to favour the mechanical performan-
ce of the bicycle.

The methods habitually used to construct
a frame are, generally speaking, two.
The first is based on a linear procedure of
planning which obtains the essential data
for the construction in relation to the mor-
phological structure of the athlete; while
the second takes account of the morpholo-
gical structure of the athlete, especially in
relation to the measurement of the lower
limbs (thigh, leg, foot) and of given techni-
cal mechanical principles which guarantee
a bicycle’s efficiency as far as possible. This
guarantee is obtained by safeguarding a
frame having too large measurements from
negative oscillations and assuring the requi-
red limits of elasticity and thus of resistan-
ce of a small frame on whose efficiency vi-
brations have a negative influence. In addi-
tion, this second method tends to permit the
construction of slightly smaller frames than
would appear to be suited to the individual
morphological measurements of the athle-
tes, on the principle of their being slightly
more « crouched » over the bicycle.

FIRST METHOD

First of all, obtain the measurements of
the athlete for whom the frame is intended:
lower limb (a) and upper chest (b=c), bear-
ing in mind that the measurement of the
lower limb (a) goes from the upper limb of
the pubis bone to the ground (with the cy-
clist barefoot), that the measurement of
the upper limb (b) goes from the acromonion
(the most protuberant bone of the back) to
the outer fold of the wrist with arm outstret-
ched, and that the measurement of the
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