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This article, published in Clinics in Sports Medicine in March 1983, discusses the relationship between resistance
exercises and muscle strength. The author, Gideon B. Ariel, Ph.D., explores the history of resistance training, from
its origins in ancient Greece to modern techniques and equipment. The article delves into the physiological
consequences of muscular overload, the effectiveness of various training procedures, and the role of the central
nervous system in muscular activity. Ariel also introduces the concept of an "intelligent exercise machine," which
uses computer-controlled feedback mechanisms to adapt to the user's needs. This innovative approach to
resistance training could potentially revolutionize the fields of sports medicine, athletic training, and physical
fitness.

The article discusses the significant advancements in computerized exercise machines and their impact on
training and rehabilitation. The introduction of a stored-program computer to the feedback loop allows the machine
to modify the feedback-controlled resistance based on the measured variables of force and displacement. This
allows the machine to adapt to changes in the pattern of exercise over time, providing a sequential or patterned
progression of resistance for optimal training effect. The machine can also automatically determine the user's
weight and select the pattern of increasing force, starting at precisely half the body weight, and increasing the
resistance by just 10 per cent after each repetition until it detects that the user can no longer move the bar. The
machine can also perform exercises that would be impossible on any other exercise machine, such as exercising
with a constant force or a predetermined force pattern. The article concludes that the Computerized Exercise
Machine is more effective than other modalities for several reasons, including its ability to provide immediate
feedback about the user's effort and motivate the user to work harder.

The article discusses the use of electronic devices and filming systems in sports training and analysis at the
United States Olympic Training Center in Colorado. These devices provide immediate output of investigated
variables, which can be directly analyzed and used for feedback. The laboratory staff is currently involved in
various projects, including technique analysis in race walking, volleyball, track and field, weightlifting, and more.
They are also studying factors affecting performance in sports like fencing, cycling, and ice hockey. The
Biomechanics Department aims to provide meaningful assistance to National teams, contributing significantly to
the development and practice of amateur sports in the United States.
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