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THE DISCUS THROWER AND HIS DREAM FACTORY
By
Gideon Ariel, Ph.D.



[image: Dani-35]This book is dedicated to three beloved people, without whose influence t would now be trapped in a black hole rather than fulfilling my dreams:

To, my childhood hero, Dani Dasa: a creator of folk dances and my sports instructor at  hadassim Dani introduced me to the discus, and strengthened my belief, as a child, that I could .one day represent Israel in the Olympics. It was only by virtue of my athletic skills that a scholarship for ; study in America -- and the infinite possibilities thereafter - was granted to me. I have never looked back. 
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[image: ]To Yariv Oren (of blessed memory), my mentor and coach who befriended me as
a young athlete, who encouraged me to overcome my shyness, and who gave me perhaps
the greatest gift of all: self-confidence and hope. 


To Ann Penny, without whom I would never have reached the mountaintop.
After 35 years of a creative collaboration I finally married her, and for the last two
years she has been — to my everlasting joy — Ann Ariel, 



Introduction

	What a crazy title for a book.  How do sports and fantasy share the same planet let alone merge into a book?  It is easy for me to tell you because this is all about me – I am that discus thrower and my mind is that factory where all of those dreams were created.  To explain, you should know that with one sailing, floating throw of a discus in a single competitive event propelled me to become the successful person that I am today.  Throwing the discus saved me from a life as a juvenile delinquent and one fantastic victorious throw set me on the path to become a world renowned biomechanist and operate my own dream factory.
[image: Gideon_Ariel]	In 2012 I received the highest award in Biomechanics as you read below:
The Geoffrey Dyson Recipient for 2012



The recipient of the Geoffrey Dyson Award for the ISBS2012 conference will be Dr. Gideon Ariel. Gideon is well known in the field of sports biomechanics due to his extensive knowledge of how physics applies to human motion, as well as his expertise in computer science. He is a former Olympic athlete, and completed his graduate and post-doctoral work at the University of Massachusetts, where he received a PhD in Exercise and Computer Science. He has published numerous scientific papers, founded an independent laboratory devoted to biomechanical research relating to human performance, and was chairman of the U.S. Olympic Biomechanical Committee.
     My special discus result sent me to the Rome Olympics in 1960.  From there, it is as though the discus threw me to America, the land of dreams.  Once I reached the great, vast, vistas that the United States offered someone like me, a young simple athlete from a tiny country, my horizons were limitless.  Suddenly, that discus throw which had launched me into a world where dreams can come true, life became full of opportunities without end.  No longer was I perceived as a skinny, shy, young boy who would probably never succeed.  Now, I had been an Olympic competitor.  There were no limitations to what one could learn or do in the magnificent land of dreams.
[image: ]
     My first big dream grew from a seemingly miraculous discovery I made while in Graduate School.  I learned that human motion could be scientifically measured.  It was possible to combine the mechanics of Isaac Newton with the biology of people.  What a fabulous tool!  This dream of mine was no longer just a bubble on a wish list.  Suddenly, I realized that a Coach could assist a discus thrower without looking where the discus landed.  The combination of scientific quantification and the rapid processing of the computer meant that sporting activities could be assessed accurately and quickly.  The concept was mind-boggling and floated on air almost more as a mirage than just a dream.  Could such dream really come true?
     The answer resided in the sophisticated computer programming that I developed.  The enhancements of sports techniques and performance analyses knew no bounds.  “If it moves, it can be measured” became a legitimate mantra.  So what could I do with this marvelous, newly computerized analysis system?  In America, anything is possible.  So I created a company.
     Surprisingly for me, before we opened our office doors for the first time, we were swamped with projects.  We had sporting goods companies clamoring for design assistance with golf balls and clubs, basketball structure and color designs, tennis balls and rackets, and ski boot release mechanisms.  Owners of horses asked how to select the special yearling who would grow up to win the Kentucky Derby.  A shoe company sought help with athletic performance shoes while another company wanted to improve their line of nursing and surgical shoes.  These studies led my dream factory brain to invent an air shoe in 1974.
[image: ]
     NASA posed many questions regarding performance and equipment needs for work in micro-gravity.  How should astronaut suits be designed, what could be done to reduce or eliminate bone loss, and were there exercises and equipment for use in Space?
[image: ]

ACES trains muscles to contract fast. The faster the muscles contract, the faster the limb moves, the faster the limb moves, the faster a person can run, the higher a person can jump, the harder they can hit, the further they can throw. The better they can functionally perform ... - Dr. Gideon Ariel, Ph.D.
     The list of applications seemed virtually endless.  We worked on air bags for car safety, contributed to the development of prosthetic joints, performed forensic analyses in legal cases, and provided information for personal hygiene products as well as for baby diaper design.
      Sports Illustrated in Appendix 1 described some of our activities.
     My sophisticated analytic program grew and morphed into bigger and better dreams.  Not just my dreams, but for everyone who worked with them.  My dream factory, like the Sorcerer’s Apprentice, gave birth to more ideas, concepts, and dreams.
     Eventually, the US Olympic Committee followed my recommendation to emulate the East German model for training athletes, without the drugs, of course.  We established the first Center in Squaw Valley, CA and then moved it to a large facility in Colorado Springs, CO where it continues today.
     After I had developed my dream to quantify movement, I wondered whether it would be possible to use the computer to train my muscles.  Needless to say, the answer was “Yes” and what a fantastic device it is.  The Computerized Exercise System (CES) is currently used to train athletes, rehabilitate injuries, and develop strength.  Soon you will learn more about that big dream.
[image: ][image: ]
     Dreams have no boundaries if you follow them.  Imagination, luck, and hard work are necessary ingredients for success.  But, if your mind bubbles, creates, and breathes life into dreams, then dreams can become real.  The mind is the factory which forges the dreams.
      So this is how sports and fantasy can combine to create real life.  Dreams can come true if you try.


[bookmark: _GoBack]Appendix 1 – The Sports Illustrated Article of 1977.
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bomputer helps design shoe that walks on air

By MILTON COLE

AMHERST — Walking on air.

‘The very thought is so pleasurable that the expression is
used constanty o descrive emalionally inspiring success.

But now a computer and a former Olympic athlete have
merged knowledge and technology so they copld make
“walking on ai mll{kcommmv lace.

Dr. Gideon Ariel of Belchertown and his Computerized
Biomechanical Analysis company in Amherst have designed
shoes in which one does walk on air.

How efficlent the shoe

They are the result of a survey on how efficient is the
design of shoes in general, and how can they be made more
efficient.

‘The result of that survey and study could be shoes that
bate one waling o ai.

‘And if the air-shoes are the most unusual of the products of
CBA, they are not the only ones.

For example, there is a new exercise machine that makes
it unnecessary to have a large room to house it, and makes it
osibe to do al your exercies in hll the' average size

throom.

‘There is a tennis racket with a pivoting handle that enables
sorb the shock of a ball hit at him and return it

um force and accuracy.

And there is a study being made for the Department of
Defense on how to make the foot soldier more efficient as far
as equipment and uniform are concerned, and what is the
most efficient way to hold and shoot a submachine gun.

‘These are some of the more unusual studies that have been
or are being made. Bt there are others, enough others that
the business started by Ariel six years ago has now grown
into a multi-million-dollar firm that is expanding.

Take the air shoe.

Originally the U.S. Bureau of Standards contracted with
CBA several years ago 10 do a survey on the efficiency of
design of the common shoe.

“The study. including filming of people walking and then
slowing the film down to analyze frame-by-frame what
happens when a person takes a step, showed that the com-
mon 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
expanding that strain up through the leg into the lower back.

“1t showed that the way we walk and the kind of shoes we.
walk with can be a cause of lower back trouble as well as the
cause of foot and leg problems

““The computer showed that the 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. pushing the body forward on the foot, instead
of jarring the force up the leg.”

How to utilize knowledge

How to utilize that knowledge?

Alter the report was sent to the federal agency, Gideon
and his compatriots at CBA worked on putting theory into
reality.

One shoe was designed. aimed at providing the rolling
motion but sull sending some of th Jarring malion up the
legs. Then came the idea of using that jarring action to
provide forward motion.

The air shoe was born. The prototype is designed tor
athletes, and has been used successfully in practice by the
‘members of the U.S. women's volleyball team.

have found that they jump higher, and they end up
with fewer leg problems, muscle pulls, etc. as a result of
landing on their feet after a jump.

Basketball players are experimenting with them, along
with runners. s

‘The design is of a regular nylon-bodied running shoe, with
the rubberized rippled or cleated sole. |

But the inside has another rippled rubberized insert runn-
ing the entire length of the shoe. In the outside of the heel of
the shoe is a small air intake valve, |

A rubberbulb pump i insrted nta the valve and the
insertis filled with air, like filling an auto or bicycle tire or a
football or basketball.

Then the shoe is put o, laced and tied. And when one
walks on it he or she i literally and actually walking on air.
Alr forced out

Each step forces the air {rom one spot in the insert into
‘another by use of computer-designed valves, and the result is
a cushioned step whether walking or running or jumping, and
a rolling effect when one walks or runs. §

““They should end problems with leg muscles, shin splints,
bone spurs, etc. And they should cut foot fatigue for
runners,” Ariel said.

Right now the design has been acquired by the Pony Shoe

PPUMPING UP the sole prepares the new

ir shoe” for use. It was

designed by

‘Computerized
Analysis in Amherst, and CBA president Dr. Gideon Ariel is getting the shoes ready. (Richard Carpenter Photo).

Company, which makes footwear for all kinds of sporting ac-
tivities.

Ariel figures that the shoe will be used in Olympic and
other national and international competition. He believes it
will fnd 3 place in spors, partcularly Basketall, and
perhaps football as well.

But it also shouid result in use in regular shoes worn by the
general public, and could have the nation, if not the world,
walking on air, and being healthier for if, i Ariel and his
computers are correct.

“Imagine how great this would be for paratroopers or
others jumping from considerable heights, " enthused Ariel.

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

Originally used weights

Originally he designed one for the Universal firm, one of
the top such companies in the U.S., using the established
method of actual weights attached o pullies and handles.

It was different and easier to operate than others on the
market _at the time, but still quite bulky and space-
consuming.

The latest design, made possible by the omniscient and

omnipresent computer, is a simple large cylinder connected

10.a variety of bars or pedals or overhead handles.

‘The computer is hooked up on a shelf as part of the system.
‘You press a button, and the computer asks if you want o ex-
ercise.

You press buttons that indicate that you want wdnwek,hl
lifting, and how much force or poundage you want to lft.

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.

Tt 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 efficiency and how the
ailment, “tennis elbow." occurs, CBA and Dr. Ariel found
that the impact of a bal] on the racket, sends a jarring force

through the racket handle up the arm and against the elbow

joint.

?*The computer suggested a rotating handle that would use
that force to twist 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 within a year, either their own firm or one of the
regular sporting goods manufacturers, with the tennis ball
CBA designed for Spalding, could make for much improved
temnis.

DR. GIDEON ARIEL demonstrates how the computer-

ized exercise machine his Computerized
Blomechanical Analysis firm of Amherst designed,
with computer operating hydraulic piston to provide
the same resistance as weights used on traditional ex-
ercise machines. (Richard Carpenter Photo).

DAILY HAMPSHIRE GAZETTE August 1978
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lessd the shot. | mentoned his and 3
cosch sid, O realy? Wel have o cor
ecthat | 2, Don' give me that. 15

he
it doled out hours of scimtingavic.

psined 10 them, for the frs e, st
owitsthat iap shot by small pay-
ercan atan much ree vlociy han
 sweep shot by a morster. “The beter:
hooer it down o the e behin the
puck and bend the sic 50 it becomes
foaded with energy. Then they fck the
puck, ke i he aid, Mipping poper
st heastomishd sndsomewbat -
bassed

@

decd, Arels findings and progrss
i blomechanical resarchpresentachal.
enge (0 all conches. Afe he top call-
ing then witches and prdicing that 3
computer-monitored indidua eaiing
st will do away with them, b baks
ownatit sying. "L ca'tcooch he Dl
125 Cowboys, bt 1 an giv them more
nformation. | can el them whre and
how o it the the players,how t cre-
s the prstst force in bloking, how
o brace knees, improve helmes. Peope:
cry sbou removin th art from sport.
Bot they stated it. Why do you time o
runner, o messre a jumpr,or count
ous? Mayhewe should't. B once you
ecide 10 e all those numibers, OK..
et esly i them” This s some -
e force, s as it s whil Al dro-
maticatlyunfolds  printout o thousnds
of mlidigt messres o Offensive Tack-
e Rayield Wrghts cenerof gravity
uctations, the pape pllngscoss s
deskan ono the o,

i id boss,Track Cosch O'rien.
s thought about te heathe poss 0
oldschoo cosches. “Gideon ssumes,
Tighy. (hat mos cosches do’t know
blomechanics, physics or bilog, and
haven't ot 4 bursing desite o iearn.
‘Cosches st e what b secmed 1o
ok n thepast. 15 true that you cant
see cnough. We see postions, we sec
lins, but_we dont see magnitude,
ow hard that foot s pusing I ve e
wiling to sdmit were insdequte in
hose areas, we il s he techniqes
hehasdeveioped”

O'Brie sk  possibe soure o -
seamentn he ncesiy of conches e
Hinquishing atites 10 owside amalyts
ke Arel. “Nobody likes 10 hare he
cred” OBrien hasoserved Arelspre
Sention 10 several concing clcs.
“He's 3 ood enterainer. Yoo prey
much have o respond t the fore of is:
personaliy st s lluminatig o watch
b peopic when he's done. Some rsh
him fo more and mor. They'eall 3y
ing the same thing. “Where can 1 we
How e hck can we make it vaabie”
“Theothers e tmed o, They drif out
shaking i beads,sulen.”

One s the same dark clous onthe
brows o corporte sportingoods xce-
ivesthat fogged th b of Gallo's:
jodge. Sence s o respece o wadic
tion, and Gideon Are i3 man of pur,
almost inoseat, seence. In i 1 .3

scintfcally desgned shotpu. she. I
o o msid s s and i i,

foot into posiion nd the Goube laes
save enrsy. I works.” No manufacurer
il ouch . woukd't ook 50 8000
o display.” Aie sy “And how many
Shotputier are there i tis county™

A maker of gof shoes wanied CBA.
1o prov s shoes wee the most com-
fotble comfort being hebsisf 15
venising.Sciene had other dess. "What
s “comforable”  Arel - demanded.
“Doss tht mesn  man can swing bet
ter? Whatfthe best shos o ol shos
makeamanlim downthe fairway? You
Cannot highjump i comlorible shoss.
You cannot shoo 3 cannon from a ca

A skiboot company once gt Aviel
p o Vermoot 10 snalyze the forces on
e anke jins o 3 downhil skie. He
proposd.fo safty, th s of e
i gavgs on th bindings. “T was
a5 i someone id 1o Genera Motors,
ke an ceciic car” It vas 100
revoluionry. Thee i one word that
seems o parayze these peope—that i

Yet Arit docs not brood over tem-
porrysetbaks. His company awns ot
Fightll of s cquipment,  if contacts

v i sill srge. Recently. he ot s
call rom an o her o his, Al Oerter
{he d0yearid,four-time Olymic i
cus champion “We, he and 1 st ging
o eener the ing.” Ariel sy, i yes
geaming. “We'will pu i na mor -
fckent posion. We will et down on
shoe frcion. We willovercome phy-
ologicl deerioaton with sl a0
Vance” Are e o his own echocs
inthela.“He wasco iceon the phone,
Thad 052y yes. H tld e, “We cor
peted n the ame Games. B | dda'
S maketho inal”

“Aric—the scintis who s revalu-
oniing sport with hissonic pens and
dowmoton camers and_compuer
printows—smils seing, perbaps, &
paten. L was avays too motons n
e big mees” oo
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the cachingof anyson of muscola co-
ordinaton ar cormous, cpeclly now
that il has a e computer tat can
ke insruions fom a stk Unlke he
S8 millon University of Masschusets
computer tht Aviel delt with trough
{eephone connections and  Tlx Ky
bosed, is new one,the sie of an clec-
e sove and coting ol 60000, dis
plays 3 e of funcions ona sereen and
he persoreects h on he wants -
formed by irecin a foatng indcator
Tight with 3 ever Are call o sk
I

have i own floppy. contining his
‘whole atbeic history and a individual
program computed fo s needs. As e
Worksin th gm o on the ik, the com-
pute will monior him, gving him in-
sant feedbck directions . congrat:
laons" Dr. Gerry Purdy, author of
Computcized Runaing Traiing Pro-
arams and one o the few men in the
kd who share Ariefs dul xpertise in
computer and exerise scince, says o
i, My fst reacton is that he's bor
derng on il mlfgerce Acsdem-
iclly. ies ot reasonable, but from 3
practcl sandpon, s ke Star Wars™

e clearly the last cbstace 0 such
an insan system is the ac tht
takes time o be developed. and video
{apes ot yeta sfable replcement b
cause of nsffcent clary and speed
Bt ve are 3. siage now where  com
putr can divine an aleie’s opimum
echnique in 4 evnt and cosch him 0
ward . “OF course f  igh juper
docsnt want o 1and o his bck, tars
another problem.” says Avil “That's
peychcogy. We can' o anyihing about
T

Gideon Aries own psychoony is
nearly a5 fascinting 25 s scence. A
Clumey shy boy.he grew up i a o
ing school near Natany,shout 20 miles
norh of Tel Aviv. Poo in sors, he
nonetbless longed o be an atbet, and
in 1956, when he was 17, h found that
the best s iscs man had thrown
les than 160 fct. Something clked. |
candobete than st he s and e
barked upon four yer of raiin, l
most demenied in i inesity. Spak-
08 10 3 cls a1 Amberst, he i, It

s

you want 1o be a discs thower, you
have o v with hediscus.Cary i vith
0u-Siccpwith.”

“That i what he i, wih both shot
and discus, throving hem as much 5
cghthours day. 1w from picues.
Cosches meant wel, ot one world sy
one thine. another woud conrade i,
0was il piion. How did they know”

One who knew 3 ot more han the
st Dr. LeRoy Walkeof Nort Car.
Glna Central, who laer became hesd
Sosch f the 1976 U, Olmpic men's
ik and B team. In the e 05
Walke cosched Il and Aril. “He
104 1s 10 do things we never i, ke
sprins and weght fing. and we were
il 50 sore e th s day we said
Thisguy is crazy. Buthe had e
od. He said, Go throw 500 times and
‘e will k.| can' ell youamyhing now.

coud g0 from thee. We talked sboot
forces and anges. 0 s the begining
ofssienifapproach”

“They s tlked sboot colge sehl-
arshis and e Arc had aken partn
e Rome Olympic andspenthre years
i the Army, he came 0 the Universiy
of Wyoming.“My lfe was s 10 throw
e discun”he sy

Wen he gradwated in 1965, it was
found that Ariel had spent three yers

was ack o cpinon

el appld o the newly crated
School of Exercse Science 3t the Uni-
vty of Massschuset, ot his mas.
ter'sdegee in nine monihs, became an
sitant tack conch and then plunged
fnto an electic et of stodies with all
e fevorof is carly years with the s
cus. “There b 1o be 2o days for
him then,” recalls Unversity of Mas-
sachuets Track Coach Ken O'Brien.
T find him slcpin at his dsk n he
mornings. A prfesor inone of isclass-
&5 would mention some advance in an
alid i, ke caluls o cybenetcs,
and Gideon would g0 over nd. ke
hecoure.”
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One sch sugaeion came from the

ingevery oot on puer b by i,
frame by frame. Bt how? How o nd 3
way of geting sl this r information
01 he compuier The answer vas d-
viee clled a digiizer.  scren ined on
v sdes by 20000 tiny dircionl i
crophanes. The coondinstes of ny point

o the Sereen ouched with  soni pen
e aomatily scedand T 00
ihe computr. Whie visi

i Ml S, A b
St one o thes insiument, whieh
ooks ot unlike » movie scren mount:
ofin & consae. “Then in 1968 Dar
o s the e e -

Avicllaged nto vrting compcrpro-
rams “The whok s s impl” he
s “Human bengs are creaive, b we
e tnibe memores. Computers re
o, b their memores ar perft
You have o uide them, ead thr stcp.
by e, channe your ratiy throvgh
the sftware, h programs, i you have

Forcuampic the cauipment in our a,
whichcomesfrom 100 12diffrentcom:
i, 3l ad 10 be clctromclly n-

you think you can do. Thn it ks o
ong time 0 et the computers 10 et
ally do " Tn oer words, i s ox.
Sty ike any e wortbycraft.

In 1971 Ariel founded Computrized
Blomechanial Anlysis,or CBA. and
landed  fow sontracts eing bkl
for Spauding and shos for Uniroyal
This allowed h 10 purchse more a6
vanced cquipment. Pordy preicts that
i now about 0 e revards far
shove professionl safacdon “If he'
otved hoe roblems o practical app:-
caon, el i aton of marketaie s

Look what diiizing anabsis coud do
for the sports s o e sub.
ectivl. ke dvng or pmnastics. For
e frst time we could really messure
ow cose  perfomer comes o prie-
on Think o tht, we wouldnt have
s el R s e

A st i vord
of product develapment. The key 1o
opening s thesftware, hoe valable

oy can cawe. drsically. changed
sl Addhe ot hatfewscietstsin
e ik re bsinss orened, st of
‘Al and the siuation seems ipe for
oo wrging. Soc i s

1. in sxercie science in 197, Arel

e bt e e
mihes withan exercse-cquipmentcom
punyhat coukastomach i analysil
1 product (et ot of cour with a
public aploy 1 Are), and withaco-
Teaguc ad one-tme pofsor ve some
ighs 0 CBA. Posesed of 1 unshk-
e it in s own recttade, Arie il
urcy e out s e 2 one o hse
{antionprone sintit—da Vine s
one-o el omeho unciothed .
e hey have s awsuis pending.
Gideon Aril dos o claim 10 b 5.
e pioner in bomechanical ansy
Sweden's Ingar Fredricson has been
tudyng e moton paern of sandard
red borsswithacompuerfor10ycan,
predicing amenessfrom minte e
e, and isconerig et most

et foreles. At Penn Sat, Peer Co-
anagh s wel song i  study of uman
siride prerns Bt as Ed Brke,the U
Tesord oler i he hammer hrow and
1 close find of AT, sy, “A ot of
Dlomechanica eopeare comrbuting
eirown quitway. Gideo s contib-
g i is own, b, nmitable vay "
il b hd occasion t0 s what he
might have nded up doig had he ot
Harmssed thecompotr. In 19721 was
in Spain and me with some Exst Ger
man coaches. looked . he Ext Ger.
man shaputes and s that hey 3l
{hrew withexaty the same form, s f
{hey had been moed tht way. They
e thei bck egs bfore they re-

o
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