
Our Constant Theme: Understanding the Human Body

Converting the Human Senses into Numerical Data

Accurately Analyzing Stress Maximized Frame Performance

Carbon; Indispensible for Scientific Analysis

Scientific Analysis

NEO-COT [Neo-Contour Optimigation Theory]

HIGH MODULUS CARBON

NEW HUMAN GEOMETRY

PRO USE

TPC [Three PIECES Carbon]

It is just the humans that ride bicycles. In order to ensure that the mere one
horsepower that humans are capable of is put to the most efficient use, we have
constantly continued to enhance the lightness and strength of bicycles. However,
no matter how high the level of performance available, the true performance of the
bike cannot be attained if it doesn’t match up with the rider’s physique. Because of this, it is
Bridgestone’s belief that our priority should be placed not only on product technology
when developing new bicycles, but also on having a full understanding of the human
body. We established our own in-house research facilities in 1994 to scientifically
analyze the relationship between the human body and bicycles in a Man-Machine
Matching project. This enabled us to develop the Bridgestone racing bike in 1998,
which represents “Bikes that Win.” And, over the course of the past thirteen years,
we at Bridgestone have continued to integrate our scientific analyses with the human
senses in order to create bikes that get the optimum performance out of their riders.

We also run a series of tests known as the L18 Matrix to discover the role each of
the tubes plays and to calculate their contribution rates. We prepared eighteen
carbon frames and then run approximately 4,000 simulations using different tube
combinations to scientifically analyze horizontal rigidity and distortion rigidity.
This basic research has simplified the calculations necessary to determine how many
layers of carbon are needed to form the tube and how much rigidity we can expect to
obtain.
In addition to enabling us to accurately acquire the levels of rigidity most suitable for
the riders, this technology for analyzing optimal structures has drastically reduced the
amount of time that we used to require in the trial and error method of developing
new products by repeatedly creating conventional prototypes and road-testing them.
This new development time has also been instrumental in improving the performance
of the products.
Bridgestone products; developed through an integration of scientific analysis and
leading-edge engineering.
In the wings of this development is a collaboration with the riders, and listening
carefully to their opinions helps us conceive high-performance bikes. We study what
our riders, as human beings, are feeling and what they want, and by converting these
opinions into numerical data through scientific analysis we learn the essence of the
frame development required. And this represents our constant theme.

The foundation behind Bridgestone’s thought process with regard to development
is “understanding the rider.” This consists of two elements. The first is having a full
understanding of the rider’s body. Pedaling skill, riding position and the maximum
oxygen intake are measured in the Bridgestone Lab in our research facility and then
scientifically analyzed. The form and frame geometry for the most effective riding is
calculated from the numerical data obtained from this, which provides us with a base
for interpreting the impressions and the senses expressed by riders.
The second element is interpreting the opinions of the riders. The impressions of
Bridgestone’s professional riders, such as,“ easy to ride first of all, but soon tires the
legs” and“ there is no stamina left in my legs for the final sprint,” etc., provide us with
unique and invaluable data on the way their bodies sense the riding experience.
A simple word like “high rigidity” is interpreted differently by the riders and the
developers. It is therefore important to convert the characteristics of the biomechanics
of the word into numerical data.
By scientifically analyzing ambiguous interpretations that used to be based on the
experiences and hunches of frame builders, developers and riders allows us to
repeatedly convert these impressions into accurate numerical data. We at Bridgestone
believe that this is an indispensible factor in developing high-grade products and
creating state-of-the-art bikes.

The ideal frame converts 100% of the rider’s power into propulsion force. And,
the keyword to this is stress. Frames are subject to a wide range of weak and
strong forces during pedaling and cornering, which means that they are constantly
distorting as they move forward. It is no exaggeration to say that the way in which
this distortion is controlled determines whether performance will be improved or
worsened. When Bridgestone developed the Neo-Cot frame at the beginning of
the ‘90s, we implemented a series of basic research into stress. At that time, our
understanding of frame stress was based on what the frame builder felt was right
from his own experience, and accurate numerical data was not used for analysis. It
was then that we used computers to analyze the stress that frames were subject to
when traveling using the finite element method (FEM). This taught is that round tubes,
which we thought was the optimal shape up until then, contained too much waste.
We therefore integrated this data with the experience we had gained conventionally
through developing frames to formulate the Neo-Contour Optimigation Theory, which
led to the birth of the Neo-Cot. 

Carbon is currently the material of choice for sports bike frames. The reason for this
is that it is lightweight and has superior vibration absorption levels, and it can also be
freely formed into any frame shape. A combination of different carbon materials also
increases strength in local areas, which is beyond the capabilities of steel, and rigidity
levels can also be easily adjusted. A scientific approach to the painstaking calculations
required to attain the maximum attraction of this material is indispensible, and as far
as Bridgestone, which has used this method to ensure that our products are constantly
evolving, is concerned, there is no other material that can match up to carbon.
Our basic research into this started with collecting actual data from Japan’s top
riders with the use of existing steel frames. We built several frame prototypes with
different levels of rigidity and then measured the amount of distortion in each. We
then analyzed the numerical data obtained from this together with the impressions of
the riders in order to determine the optimal levels of rigidity at each part of the frame.

Everybody’s bone structure is different, and everybody has a different way of
pedaling and positioning. This is emphasized even further when it comes to the
differences between Asian people and Europeans and Americans. Amid the many
interacting elements, including frame materials, shape and geometry, Bridgestone
always finds a way to respond to this. Repeated verifications by top athletes and
scientific analysis enable the most suitable bikes to be developed.

High Modulus Carbon fibers have higher elasticity rates than normal carbon fibers.
They are lighter than normal carbon fibers that share the same levels of rigidity,
and it is possible to increase these levels of rigidity using the same number of
layers and with the weight remaining unchanged.

The ideal tube shape conceived with the finite element theory. Neo-Cot is
designed based on the neo-contour optimigation theory using such techniques
as the spinning butted method to erase all bumps from inside the tube and the
rag method in which the pipe itself is blown up to expand it. The chromoly frame,
which represents original specifications produced from pipes by Bridgestone, is
the starting point of Bridgestone’s scientific approach.

Specifications for athletes aiming for victory. This is proved by the models for
which we ignored the high costs and concentrated only of winning.

A combination of monocoque casting and adhesion technology allows
great f reedom in developing the frame shape and size.

A bike prepared for measuring the forces applied to the frame during
actual travelling (1997)


