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skiried back to the code-
X then to the joint of Nick-

left Imge. shoving it forward.
With both knees bowed. Jack N
laus looked like an old cowhand.

The dot disappeared. Ariel reset
the knees to conventional address po-
sition, and the stick figure was again
put through a full golf swing. At im-
pact this time, the knees flared in and
oul in the manner of a dancer doing
the Charleston.

Tt was a funny sight, Even Nicklaus
would have laughed. But Gideon Ar-
iel was not passing the time playing a
video game, You won't find his
equipment in any local arcade. It is a
highly sophisticated and expensive
combination of units: a Super Sports
Analyzer Projector that projects show -
mution film of golfers. javelin throw -

. sprinters. hascball pitchers. ete..
in action onto a large sereen. a Graf-
Pen Digitizer thiat traces those move-
ments. a Data General Nova 3/D com-
puter that banks the information
gathered on those movements and
plays it out instantly on demand.
And a smaller screen on which this
jon is given a new life
uses his equipment 1o obtain

bedy move-
ment—velocity, rate of aceeleration
deceleration, location of center of
;ravil_\‘ Joint fi ind moments of
orce. He then can imerpret the signif-
icance. or contribution. of cach body
segment to the entire motion.

e also can formulate theoretical
body movements to see whether any
of them might be more effective than
the real thing. If there were a univer-
sal. a perfect golf swing. Ariel could
create it on his equipment. But, says
Ariel, no such thing cxists because
everyone is built dﬁfmms,‘ W
takes care of golf's Holy Grail, A
concedes, however. that the individ-
ual can make his own perfect swing.
Which gets us back to the guest.

Jack Nicklaus doing the Charleston
at impact won't produce a better golf
shot. The example is an cxaggeration
w shaw Aricl’s equipment capability
But he has created less bizarre simu-
lutions that have  brought ual
changes in athletic techniques, and
consequently improved performance
Using simulation and/or analysis of
“struight” material.  Anel helped

Olympic shot-putter Terry

Albritton set a new world record

So Gideon Ariel is not fooling
around. He is deeply and profession-
ally involved in the biomechanical

analysis of asthietic movement, an
area of study within the
of sports medicine that is begioning to
have significant impact on lﬂln::alﬁ
this field are coming new, im-
sometimes safer tech-
mques and equipment. For example.
nel has a palent pending on an in-
ﬂ:ulsle athletic shoe designed to im-
prove the foundation from which al-
mast all athletics build. Air is injected
m\’l‘mhhlhmm;h f the indi
sole precisely to the shape of the indi-
vidual foot. One does indeed walk on
air, packaged air.

A number of other persons are cur-
rently vmfklng in the field of biome-
«<hanics in 5 t Gideon Aricl, a
39-year-old smll M‘mhas been liv-
ing in the United States for the past 14
years, is perhaps the best known. This
may be due in pant to Ariel’s enthu-
siasm. which in tum may be a person-
al compensation. A poor athlete as a
youth who wanted to excel in 5|
a1 17 Ariel was drawn to the discus
throw, labored at it with exceeding

Above: With his Graf-Pen Digitizer, Anel traces and
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’HEEI-’“ uuh(yhxunlc
His |||lu|| :]h Iwn“ hhnc

cats. are ‘‘kets” and.
formation of de hends. de gulf grip.
is importan. But not so much as
pipple tink. If you hev a perfect gri .P
and de ahdder pans are not right,
like heving a diamond studded
tion key for a rotien 1945 car.”
If the old Scottish pros could get
through with their brogue. why not an
Isracli scientist?
As head of the U.S, Olympic Com-
mittee’s biomechanical and computer

smaller Iloci(:y player can hit a sl
shot faster than a bigger man can wil

a sweep shot, because the small man
hits down on the ice behind the puck
and bends the stick so it becomes
loaded with energy.'A woman basket-

COLF's se-

quence photos of Nicklaus’ swing. Left: the “print-out” of Jack in action.

“fervor and bevame good enough to

make the 1960 and 1964 Isracli
Olympic wams. His best Olympic
toss was 171 feet. far
€1 was too nervous.

du anything about :Im—yel ).

ball player now jumps two inches.
higher because Ariel convinced her
nat to bend her knees so decply before
leaving the ground.

Aricl has done some consulting in
golf. masily on the construction of
golf shoes, but he had never put a golfl
swing into analysis until GoLr Mac-
AZINE approached him. We gave
Ariel Jack Nn:klun

Alfter caming his masters’ degroe
from the Scl nf Excrvise Science
at the Uni lwml
ok courses program-

ming, eventually going into the mo-
tion business full-time and on his own
by forming Computerized Biome-
chanical Analysis, Inc. in Amherst.
spite his science/math back-
ground Ariel has a gift for metaphor,

hitting a driv
tive look at an

ting the same club.
Our aim was 10 find how
can increase their distance off
and to get some insights on the golf
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Using advanced computer technology, Gideon Ariel has
proved what we've known all along:
The perfect swing is different for each of us

ideon Aricl was on the phone

lling someone that he could

make Ken Norton the greatest
fighter in the world, or at least able to

beat Larry Holmes the next time they
hi.

“*Norton is stronger, but has slower
reflexes by 20 milliseconds. So he
should stand closer to Holmes to miti-
gate his speed, take it away from him.

by AL BARKOW

minutes later Ariel sat down
at his computer keyboard. With the
touch of Peter Nero doing an arpeg-
gio, he tapped out a ““tune,’” which
appeared on a pitch-black screen 1o
B eft, an s stk fguieof a ol
er going lhrough a full s -

ngly,  the  ereclor-set-i

Jouk:(l familiar; mcn‘ was the

of the shoulders, the right one dipping
rather steeply, and especially a pro-
nounced forward thrust of bent knees
at impact that resembled Jack Nick-
laus. Indeed, that is who it was.
Now Gideon Aricl began to doo-
dle, improvising his. image of the
“*greatest golfer in the world,” By
manipulating a control stick, Ariel
sent a tiny dot racing around the
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**President Ford actually has a smoother and
faster over-all swing than Nicklaus but his timing
is not as good. He can't snap the club as well.”

swing as @ whole that would prevail
for all golfers. To the laner. Ariel the
schentist cannot commit
again because of physical diffe
ences. He allows, though. that in cer-
tain basic respects what Jack Nicklaus
does and Gerald Ford does not do can
be reasonable guidelines for the Ev-
erygolfer. Those “basics™” are what
follow

Ariel concemrated his analysis on
the downswing. after concluding that
the backswing was not especially im-

“The downswing is where
everything starts and what makes ev-
erythi

Where ppcm most is at impact

with the ball. The positions of the
hands and club at this moment are ex-
tremely vital. In his analysis, Aricl
writes: ““The application of force is
most efficient when it is applied at a
perpendicular angle, in other word:
when the shaft is perfectly vertical at
impact.
Juck Nicklaus at impact is almost
perpendicular—a mere one degree
shon. Gerald Ford is 30 degrees past
perpendicular; he uncocks his hands
too soon. The club is losing velocity
as it hits the ball, so Ford cannot hit it
as far as he might,

Sheuld golfers consciously uncock
their wrists so the club is perpendicu-
0 the hands supply the

"“The hands have o be held
t\uk uubcwn | think Nicklaus does
it by starting his hands almast straight
down, like when you pull a window
shade. The radius of circle he makes
coming down is very small. He is also
loading his club with more energy.
Ford makes more of a 5
which is weaker, and which causes
his wrists 10 unceck 100 soon.

“The hands provide power. but
onlyasa il o big. huvy
muscles do; the trunk, hips, legs,
shoulders do the real work. A violin-
ist trying to play very quickly using
only his forcarms and wrists goes
slower. Same idea in golf. If you iry
1o power the ball with the hands and
arms, like President Ford, the club
slows down because the muscles do
not contract fast enough. And
can't sh, You ﬁ
10 move only one inch in the waist to
get 10 inches of movement in the

hands. You use the club like a whip or
when you snap a towel. You stan it
moving with the big muscles and
when you stop their movement the
hands release by a natural reflex ac-
tion and the wh!p, towel, or golf club
is snapped at the end. Mum ch. goes
the ball.™

Siop the big muscles?

“If your body could come 0 an
abrupt stop at impact with the ball,
you would be perfect. It is like a
car ramming into a tree. You go
through the windshicld. Very fast
Another way [0 put it is, say you have
a shot pm.nnlbemal‘ofaur:nd
you want 1o shoot it as far as pos-
sible. Would you step on the brake
gndually or slam it? You would slam
. Same for golf. Even Nicklaus
could improve on this. He could put
the brake on harder and sooner. Bet-
ier yet, he could hit a tree. | could
make a machine (o train on for this.
so golfers could get the feel for doing
it

“According W the way Nicklaus
does it the downswing is iniliated
with the legs and hips. which begin to
E; forward before he finishes his

ckswing. His legs go laterally. his
hips rotate, but everything stops al
impact. Almost st

“*With President . the legs and
hips go pretty much in the same direc-
tion, toward the target, even as he hits
the ball. He actually has a smoother
swing than Nicklaus, and a faster
over-all swing velocity. but his tim-
ing is not nimd He can't snap the
club as well. Even if Mr. Ford should
do it exactly the way Nicklaus does,
he wouldn'i hit the ball as far, but he
faras he could. Everyone
imum capability they must
try o attain.

“*Some body segments act as mov-
ers, some as stabilizers. The legs are
stabilizers. Try swmgmg a golf club
wearing smooth-soled shoes while
standing on icc or on a skatcboand.
The legs must counteract the foroes
produced by the swinging motion of
the arms and club. It 1s not likely an
efficient swing could be produced in
such a slippery situation. You would
slide bxlfp:w with a force equal to

that produced by the swing.

“*Nicklaus could stabilize his legs a
litle betier. Mr. Ford could use a lot

The stick-ligure representations of
Nicklaus and Ford immediately after
impact dramatize the differences be-
tween the two swings, Nicklaus’ fig-
wre shows lots of leg action com-
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pared to the passive movement of
Ford’s figure, Note also in the Nick-
taus figure, that the loft asm is per-
fectly straight whereas in Ford's it has
begun to bow autward,

“The legs are important as stabilizers. Try
shooting a cannon from a canoe, and you will

appreciate the contribution of stabi

provement. The way to measure
is to track the center of y:.wl»
(e.2.). President Ford shifts
from a position 30 centimeters [tm\J
behind his left foot to 19 ems behind
it, a lucement of 11 ems Nick-
laus’ ¢.g. moves only three ems, the
difference indicating Nicklaus uses a
mare rotary than lincar shifting of his
haody.

“Now a rotary movement also
minimizes the vertical shifting of the
<.g. Ford's swing changed the height

club has passed pes
£ .-\pp«n.nﬂv gﬂlf\.n requm, mini-
mum leg movement. But this should
not | terpreted to mean the legs are
sl you fire a cannon
from n wlld position on the ground,
the ground does not move. This docs
not mean the ground docs not contrib-
ute to the shot. Shoot a cannon from a
canoe and you will appreciste the
contribution of the ground.”

Aricl .nkuu\hk‘ilgm that if a person
has inherently greater strength than
another in certain body segments, that
15 the rub of the green; an advanmage,
providing the stronger one uses his
gift. Jac icklaus does use. his
trong legs to geod advantage.
lesser endowed golfers find
ways to compensate. Sheer strength is

not the be-all, end-all, as Ariel ap-
praised the fact that Ben Hogan won
almost all his major championships
after his nearly fatal auto-bus colli-
sion, which, among other things, ser-
iously dumiged his legs. Ariel
lieves the injury may have made Ho-
gan’s legs les tive in his swing,
which E“Il.lls.‘[l ‘him o better retain his
center of gravity. More stable belo
Hogan tllui u'«.d his upper body more:
efficiently.

Have Gideon Aricl and s comput-
er readouts ‘revealed anyth erious
golfers and golf teachers have not al-
ready discovercd over the many years
of cogitation and experimentation?
T’tﬁmph not. In his notions of stop-
ping the body at impact, rotating the
hips, letting the clubhead work like a
whip. for example, <cho familior
ideas couched in different terminel-
ogy, f.e.. "*hit against the left side,”

izers."”

fum, smn& the e
Ariel does not claim he is golf's
lates M..,.Lu.m charting new pas-
sages to the pame’s secrel lreis
sures. He justifies his work with a
fair-sounding argument. To wit, al-
though much of what has been
learned up to now about golf tech-
nique has been on the mark, it has
resulted essenti;
““The human ¢}
hlxmam MOvement, ays
““The important things—timing, rela-
tive specds of dorens of limbs and
body segments, changes in cent
gravis —must be measured, w
..lmlumh)ul«.‘d to be of value. The best
coaches cannot sec these things with
their own two eyes. Even exterior
maovements, which they can sec, are
hard o follow. They happen too fast.
How can anyone see the position of
the clubface at impact when the ball is
on the clubface less than one millisec-
ond, .8, to be exact? A coach or
player may puess right, but, if not,
cl ost, maybe a career,
ong tack, "

It must be admitted that although
Ari¢l had never before studied the
golf swing, with or witheut comput-
ers, ina couple of days he had arrived
at certain widely accepted clements of
techniquc that have taken hundreds of
golf teachers/students a few decades
to reach. He fecls sure that while he
s never played golf (enthused by his
analysis of Nicklaus-Ford, however,
he is anxious to get into i) he will
become a better player faster than
another heginner without his knowl-
edge

“For one thing,”" says Aricl,
wouldn't give much attention to mi
nute details like where my thumb is
on \|L handle. They arc not so impor-

Qu.mnfmimn is whan Gideon Ar-
del is up to. It may not be the final
solution to the etemnal puzzle that is
golf, but it flls a few e Tour
pros have been gaing in this duccuon
on their own in stepping off yardages
and speaking of having 171 yards 1o
the pin, Such precise accounting
seems silly at first glance, What is the
difference between 171 and 173 yards
on the swing to be made? Maybe
more than the old “‘feel it in the
hands'* crowd is willing to admit. O
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