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In 1978, Dr. Gideon Ariel and his company, Computerized Biomechanical Analysis (CBA), designed shoes that
allow wearers to "walk on air". The shoes were developed following a study on the efficiency of shoe design, with
the aim of making them more efficient. The shoes are filled with air, providing a cushioned step and a rolling effect
when walking or running, which could potentially reduce problems such as leg muscle issues, shin splints, and
bone spurs.

In addition to the shoes, CBA has also developed a compact exercise machine and a tennis racket with a pivoting
handle for improved shock absorption and accuracy. The company is also conducting a study for the Department
of Defense on how to make foot soldiers more efficient.

Dr. Ariel, a former Israeli Olympian, has been named director of computerized biomechanical analysis for the U.S.
Olympic Committee. He is helping to operate training camps and is involved in a project to establish more such
camps across the nation. The camps aim to prepare U.S. athletes to compete more effectively against Soviet Bloc
nations in the Olympics.

CBA's computerized biomechanical analysis has also been used to provide insights and recommendations for
improving the performance of athletes in various sports, including golf, weightlifting, figure skating, swimming, and
football.

The Pony Shoe Company has acquired a new shoe design that could revolutionize sports footwear and everyday
shoes. The design, created by Ariel, a University of Massachusetts doctoral graduate, is expected to be used in
various sports, including basketball and football, and could potentially be used in everyday footwear. Ariel also
designed an innovative exercise machine that uses a computer-controlled hydraulic system instead of traditional
weights. The machine is more compact and easier to use than traditional weight machines. Ariel is also involved in
designing a new tennis racket that could reduce the risk of "tennis elbow". The racket uses a rotating handle to
absorb the impact of the ball, reducing strain on the elbow and improving shot accuracy. Former U.S. Treasury
secretary William Simon is interested in manufacturing the new tennis rackets.

This PDF summary has been auto-generated from the original publication by arielweb-ai-bot v1.2.2023.0926 on 2023-09-28
03:39:33 without human intervention. In case of errors or omissions please contact our aibot directly at ai@macrosport.com.
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Beating Soviet Blocs
at their own game

By MILTON COLE
ERST — It would be ironic, indeed, should
lism's answer to communism” result in the U5,
ns defeating the Russians at the 1560 games in the
ital of communism, Moscow.
said a man who played a big role in creating the
tic answer lo communism, such a victory is well
the reaim of possibility. ¢
Dr. Gideon Ariel of Belcheriown, head of Computerized
Biomechanical Analysis of Amherst, has been named direc-
tor of computerized biomechanical analysis for the US.
Olympic Committee.

The former Israeli Olympian is helping in the operation of
the two training camps already set up (at Squaw Valley in
California Colorado Springs, Colo.) and the up-to-25
camps that may be in operation ‘throughout the nation prior
mps depends on the fate of a bill in
the tizat would provide more than $30 million to the
U.8.0.C. for building and operating such camps.

The camps, along with the key camp at Squaw Valley in
California, will aim to prepare U.S. athletes to meet the
challenge of the Soviet Bloc nations that have done so well in
recent Olympics and other world games.

eed for such ‘became obvious in 1976 when the
U? Oﬂy'mimu were defeated soundly in Mantreal, falling
to third place in the unofficial standings behind the Russians,
who were No. 1, and the East Germans.

At the time Ariel, who has his Ph.D. from t!beUnivcrsIl,yot
Massachusetts Department of Exercise Science, returned
from Montreal where he had observed, photographed and
offered advice to U.S. athletes. He felt that unless drastic ac-
tion was taken the U.S. was bound to grow weaker in relation
to other nations, particularly the Eastern European nations.

At the time Ariel reported that it was obvious that the
Communist Bloc countries were making preparedness of
athletes for the Olympics a full-time job. 3 5

“They make being an athlete a full-time profession. It is
part of the state’s palicy to represent the nation in athletic
events with the best possible people.

a lot of mon

“And they spend a lot of money on such development,
starting the training young, finding young people who have

tential, and then spending years to train and prepare them
for the Olympics or similar activities. g

“In this country we do it hit or miss. No one coordinates,
no one provides the kind of coaching or facilities until just
before the games and the four years between Olympic
games, for instance, are really wasted. . ;.

*as long as we have that kind of a system,” Ariel had said
in August of 1976, "'then we are going to fall further and
further behind the Communist nations.” v

He called for a series of year-round training um?s. with
coaches, trainers and facilities, where various athletes in
the different sports could work year-round on their specialty.

But who was to pay for it and who was to organize and run

ie?

In the Eastern European countries the governments
oversee and operate all sports and pay the bills. The athletes
are, in fact, professionals, paid a salary by the government
for what they were doing, which was being an athlete for the

state.
UThat, Gideon said he knew, could not be the case in the
s, .

‘But his criticisms of the U.S. system did not fall on deaf
ears. Alter the 1976 Glympic games the committee for
Physical Fitness and Sport in the United States sat down for
a post-mortem.

Worst showing
Why had the U.S. done as badly as it had, its worst show-

mgn:n recent Ub‘mqac history?” s
ere was general agreement that the U.S. athletic pol
was hit or miss, that it needed continuity and direction ai

that it needed money from some source to set up training
. e —— e

cenlers and PrORTAMST

The committee decided that the U.S, Olrm?ﬂc Commitlee,
long a whipping boy for the U.S. decline in Olympic success,
should be the coordinating agency.

And the ﬁuuernmunt agreed to come up with a grant of
several million dollars.

A Committee on Development was formed headed by Dr.
Irving Dardik of New Jersey. Dr. Dardik is a nominee for the
Nobel Prize in Medicine for his research in useof umbilical
cords for veins or arteries for people with serious cir-
culatory problems.

He also is active in the field of sports medicine. Dr. Dardik

hom he knew.

contacted Gideon Ariel wi E
The attack on the problem since has been two-fronted.
First with the federal grant vast amounts of equipment
have been purchased’and workers have begun a large
amount of construction and renovation and Wlnf of |
the Olympic facilities at Squaw Valley dating from the 1960
winter Olympic games held there.

Squaw Valley is the headquarters site for training in
various sports with facilities to help all athletes in some area
of development and with special emphasis on winter
training. .

Analyze athletes

Here, too, Dr. Ariel has overseen the purchase of vast
amounts of computer equipment to enable him and the stafl

he is training to analyze athletes, and with i'e
biomechanical analysis through the computer find ways . ©
changing and improving the various athletes.

The Squaw Valley computer center is tied into the CB/.
headquarters on Route 8 in Amherst where the computer i
been programmed by Ariel.

He is working in conjunction with a number of doctora:
candidates from UMass and the Uuiverslll&nf Mlinois, #its
different mlglps of them responsible for different sports and
groups of athletes for the lympic games.

The Illinois Ph.D. candidates are ﬁelling post-graduate
credit toward their doctorate under i:“progﬁm at CBA,
and UMass doctoral candidates are finding that they are
getting first-hand training in their effort to earn a doclorate
in exercise science.

Ariel has helped revolutionize the mmm;h:f athletes and
the understanding of why the does what it does in a
given physical act. He uses the cinematography to capture
the actions of an athlete as he runs, jumps, throws,

Using a digitizer to translate the actual motion of a muscle
or joint into a computer variable, and then figuring a com-

puter programminﬁ:yslm based on certain laws of physics
and mathematics, he is able Lo determine what is happenin,
and what should happen and how it could be changed witl
certain alterations in the way the bone or muscle is

depl

I':?uyas in such a way. for instance, that Ariel was able to
find that Terry Albritton was bending his knee at the time he.
delivered the shot and thus was cutting down on his velocity

With advice from Dr. Ariel, who threw the discus for
Israel in the 1964 and 1968 Olympics, Albritton has set a
world record.
~ While the results of working with other U.S. Olympians, on
the basis of computerized biomechanical analysis with films
that Dr. Ariel took at the games or at other competitions,
were not as dramatic as with Albritton, they were successful
almost uniformly in improving performances.
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Gerry Ford
can improve

By MILTON COLE

AMHERST — What has the computerized biomechanical
analysis at the firm of that name discovered?

1. Jack Nicklaus and former President Gerald Ford can
nln.;memu golf game with a change in how they swing the
club,

The apalysis of the two golfers, done for a story in Golf
Magatine, resulted in the summary finding that “'peither
man demonstrated outstanding physical traits such as
muscular strength or body segment velocity.

*“Nicklaus was able to recruit his body segments in a well-
coordinated symphony of motion like a conductor directing
an orchestra.

“From a mechanical point of view, Ford is equally
capable, relative to body strength and segment velocities.

“In fact, Ford produced a higher club velocity although the
timing was incorrect.”

The summary also said *“Nicklaus could improve his swing
by increasing his club velocity by approximately 200 degrees
per second, and this would improve his distance by as much
as 15 additional yards.

*‘Ford could increase his siriking force by as much as 35
percent at impact by allowing the club to hit the ball at a
more perpendicular angle. Improvement of his ly eor-
dination would increase the distance of his drive an ad-
ditional 35-50 yards.”

Interestingly, Ariel said Nicklaus was surprised by the
finding and is working on its recommendations. And Gideon
will be staying at the Fords' home in Palm Springs, Calif.
mext month and apparently will be offering advice on his golf

me.

2. On weight lifting, the study showed that the Russians
are consistently better because Americans have a tendency
10 try to get their weight under the bar too quickly, causing
them to be off balance.

Films of the Russian lifters, consistently outdoing the
Americans, and of the US, lifters, showed the Russians
lifted the weights and flowed their body under the bar much
more efficiently than the Americans.

“The Americans are just as strong,” moted Ariel. “So if
they change their approach to lifting they should improve
their performance.’”

3. A study of figure skating star Linda Frattiani shows
areas for improvement in ber takeoffl and other aspects of
her performance.

. Swimmers are losing a precious four-tenths of a second,
a half body length, in the way they uncoil on the start. The
computer at CBA says that swimmers should almost curl
into a complete circle, with the arms reaching around the
knees and touching the starting blocks behind the swimmer.

Likewise the swimmers should be pressed forward so that
the center of gravity is lower and the swimmer is leaning
down toward the water. When the start comes the body is
into the water faster and on its way quicker, or so says the
computer.

5. A study of football helmets and football injuries shows
that the helmets are safe for protecting the head, but that the
force of the tackling and the propulsion of bodies through the
air to tackle, put force factors to work against bones and
‘muscles and joints that the joints and bones were not design-
ed to handle, and can not handle.

6. A special brace will belp Bobby Orr, hockey great with a
knee that has had six operations performed on it, skate, but

e may not be able to play hockey at the level of ex-
nfllll'r that made him one of the greatest hockey players of
all time.

The brace design will be forwarded to the Chicago

I studies
The success of the camgnzr and the I
analysis, a subject in which Gideon became interested dur-
ing his doctoral studies at UMass, has resulted in the growth
of CBA.

Its income of several millions of dollars a year belies the
very modest storefront shap, between a grinder shop and a
hardware store.

Dr. Dardik and Dr. Ariel discussed the value of this com-
puter system in the training of Olympians and felt that op- -
il there had to be other centers throughout the nation, * -
with centers where Olympians could train in their
specialties the vear-round while still being able to maintain .

= therr dmal %

Thus came the assault of capitalism onto a communist

u of the National Hockey League before training
begins in September.

shoe that walks on air

ssault of capitalism onto a communist
idea.

The two doctors and a third partner have formed Life and
Sports Systems Inc

The corporation has three sports centers, complete with

biomechanical analysis facilities tied into CBA in Amherst.

One center is in New Jersey. another in Washington, D.C.
and the third in Colorado Springs. y

They have facilities and equipment and macnlnr 1o assist

the super athletes, the Olympians or potential q ympians.

And they have facilities for the general public’s use, cor-
rective facilities as a form of physical therapy for post-
injury situations, and preventive programs to assist in car-
diac, diabetic, and other cases

*We have hired Olympic athletes to work with the public
in these centers They have been trained in the use of the
equipment and in warking with people, and are being paid for
their efforts,” noted Ariel.

Use same equipment

*And that will mean they can use the same equipment for
their training programs and get the same top coaching and
the use of biomechanical analysis as part of their work con-
ditions.

Meanwhile. the general public that would use the
facilities for their own athletic or health pruposes. and those
people recovering from injury or undergoing preventive
medical treatment would be charged for use of the facilities.

““They would be getting top-flight lrﬁmmf using top-notch
equipment in the finest facilities, and would be providi the
maney o run the training centers, lo pay the salaries of the
Olmypians and to have the company lurn a profit,” said
Gideon

He envisioned at least 25 such centers by the time the
training for the 1980 Olympic games is well under way and
perhaps a 100 or more in the nation within the next decade.

One discussion right now is going on with the Penn Central
people for a §100 million complex in Southern California
which would have the training eenter with all facilities, and
hotels, shops, restaurants, elc.

The propesal foresees the facility getting considerable use
by major eorporations which would send groups of employes
to the center for physical fitness pruposes

Their payments for the use of the center would return a
profit to the Penn Central, to the Life and Sports Systems
Inc. and allow for the employment of athletes who would
training for Olympic and other international competitions

The biomechanical analysis for all such centers would flow
through CBA in Amherst.

[ think we will see a vast improvement in our athletes in
the Mascow games,  said Ariel. *Whether it will be enough
10 bring the United States back to dominance | don't know ..
maybe, But certainly it will improve and if it keeps up we
should have caught the Communists by 1984 fer certain.”

Just how much Dr. Gideon Ariel can do with his com-
puterized analysis may be evident in the performance in 1980
of a voung man by the name of Fred Dixon

The US decathlon champion will be working at CBA in
Amherst and then at one ol the centers

He is coming 1o Amherst to learn the intricacies of the
computer and the biomechanical analysis system. Then he
will utilize this at one of the training centers

At the same time he will be training in his specialty under
a special program from Dr. Ariel

“We have plotted on the computer Dixon's events and we
project that he can score 10,000 points,” said Ariel

Since no one has ever scored more than 8600
decathlon, obviously 10,000 would be a certain Gold M
Moscow and any place else

Can it be done”

Well, it's hard to doubl a man who decried the lack of
?mpvr training facilities and helped end up getting those

acilities.

Thus, capitalism, namely the charging of fees for the
public to use the centers and improve their physical condi-
tion in the process, would pay for the Olympians being able
to stick with their training, and use the best facilities all of
which Communist'nations pay their athletes to do

Capitalism's answer io communism thus could provide the
way for the US. to rebound in the upcoming Olympic games.
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DR. GIDEON ARIEL

The air shoe was born. The protol

- ' athletes, and has been used wccasslul in prmleeby v.he

members of the U.S. women's volleyball team.
T”her have found that they jump higher, and they end
fewer leg problems, m\nele pul . etc. as a result of
]xndmg on their feet after a j
players are ::perlrnenllnl with them, along
wiglh n;nnen ; ;
e design is of a regular nylon-bodied runnml shoe, with
lhe rubberized rippled or cleated sole.
. ut the inside has another rippled rubberized insert
mgma entire length of the shoe. In the outside of the hulu[
the shoe is a smlll ur muke valve
A rubber-bul into the valve and the
insert is filled II'I alr lnke mnng an auto or bicycle tireor a
lomba]l or N:k!tbail
And when one

is put or
wst: on |L ne or she is Iuefrally md aﬂ.lnlly walml muir
A.lr

Each s air ln]m on! aj‘:u the insert ini
another hymnt u\.er-deslmcdv lndlherunlli:
a cushiot whﬂﬁerwlllungor runmnurf\.lmpi.u. and
a rull.mg ol e s malks o oot

““They should e'ndApmblem mthle;musc!u shin splints,
bone spursA they should cut foot {ltigue for

runnel riel sa

Right now Iil?demgn has been acquir
ﬁnn;ipany which makes footwear for allkm&

v

Ariel figures that the shoe will be used in Olg:ﬂllt and
other national and international competition, eves it
will find a place in sfons particularly basketball, and
perhaps football as well

But it also _should result in use in regular shoes worn by the
general public, and could have the nation, if not the world,

walking on air, and belng healthier for it, if Ariel and his
N“;Pm"l.s e thi Id be i troapers or

“Imagine how grm is woul or paraf
others jumping from considerable helghls ?;numsed Ariel.

The graying but husky University of Massachusetts doc-
toral graduate also is enthusiastic about the exercise
machine he has designed.

Originally used weights

cise machine his Computerized Biomechanical Analysis firm of  Originally he designed one for the Universal firm, ane of
Amhers! designed, with computer operating hydraulic piston to 1€ 109 z}‘-‘ifu'fl“f;{"h'ﬁ&;}gdsm pnu?e?:ml il
provide the same resistance as weights used on traditional ex- It was different “E te than others on the

ercise machines. (Richard Carpenter Photo)

-‘Walking on air’

{Continued from page 1)

Take the air shoe.

Originally the U.S. Bureau of Standards contracted with
CBA several yms agn to do a survey on the efficiency of
design of the com 0e.

The study, mclndlng filming of people walking and then
slowms the film down to analyze frame-by-frame what

happens when a person takes a step, showed that the com-
maon shoe is not an efficient design.

The protruding heel causes a person to step onto the heel of
the foot first, putting the strain of each step on it, and then
expanﬂmg that strain up through the leg into the lower hul

“[t showed that the way we walk and the kind of
walk with can be a cause arluww back trouble as well as the
cause of foot and leg problems.

"'The computer showed umme most efficient way to walk
is the way we walk barefoot, with a rolling motion so that the
force we generate as our foot hits the ground will cause a
rolling motion, 'pushmgme body | furwar on the foot, instead
of jarring the force up the leg."”

low to utilize knowledge

How to utilize nm knowledge?

After the report was sent m the federal agen G\dwn
and his compatriots at CBA worked on putting into
reality.

One shoe was designed, aimed at providing the rollmg
motion, but still sending some of the E‘arr\ai ‘motion up the

came the idea of using that jarring action to
provide forward mation.

Lo operal
market at the time, but suu qnile bulky and space-
consuming.

The latest design, made possible by the omniscient and
omnipresent computer, is a simple I=rg'e tyl|mer connected
to a variety of bars or pedals or ovel

‘The computer is hooked up on a shelf as pll‘lol thg system.
You press a button, and the computer asks if you want to ex-

ise.

You press buttons that indicate that you want to do weight
lifting, and how much force or pouniaged\::u want to Lift.

The computer then sets the valve that controls the
hydraulic fluid in the cylinder and thus the amount of force
necessary to lift the piston in the cylinder.

It eliminates the need for the actual weights to be there.

One of the people involved with Ariel in his enterprises is
former U.S. Treasury secretary William Simon. He is
interested in forming their own manufacturing firm to turn
out the new tennis rackets that CBA has designed.

Doing research on tennis racket efficie and how the
:.Imnl “tennis elbow,"” occurs, CBA and Dr. Ariel found
that the impact of a ball on the racket, sends a jarring force
through the racket handle up the arm "and against the elbow

mnl

g e computer suggested a rotating handle that would use
Lhat force to msl the handle, making it so the face of the
racket is directly against the ball each time it hits the
racket.

This not only eliminated the jarring force going into the
elbow, it also made possible the opportunity for a perfect
return shot,

Using that racket, which Ariel says will be produced by
someone v.luun a year, either their own firm or one of the
regular sport fg s manufacturers, with the tennis ball
CEA dewgnpd or Spalding, could make for much improved.
tennis.
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