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The article by Robin Nelson discusses the technological advancements in tennis rackets and their impact on the
game. The author notes that the surge in tennis players over the past five years has led to an atmosphere of
technological innovation. However, he argues that the importance of these advancements, particularly in racket
design, is often overstated. The article explores various claims made by racket manufacturers, such as the
supposed benefits of composite construction, reduced wind resistance, and vibration damping. The author
consults various experts, including tennis pros and engineers, who largely debunk these claims. The article
concludes that while more research into tennis-related injuries is needed, poor stroking technique, not faulty
rackets, is the leading cause among amateur players.
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invaded by technolog
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Rame

years ago, you chos
tween & wood or metal racket
paid about $35 for a top-line,
essionally endorsed model. Ti
you can walk into a tennis spec
store and easily pay as much as
for u racket that may not only
to give any significant lift to
game, but could actually inc
your chances for a serious case

know

tennis elbow. The ¢
30 mi
Americans into

the

PM proto; Bob Ga

n formal Israeli Olympic discus
thrower, heads a Massachusetts firm
called Computerized Biomechanical
Analysis. By computerizing the
images from high-speed motion-pie-
ture film of various athletic activ-
ities, Ariel ean analyze performance
and utilize computer simulation b
predict the results from adjustments
or improvements in hoth technique
and equipment. He helped Spalding
design . new tennis ball, and those
studies have prompted him to look
more closely at tennis rackets,
Besides talking to Ariel and other
researchers, 1 also consulted such
tennis experts as Vie Braden, the
paychologist-teanis pro who runs &
California complex known as the
Tennis University and has become
one of the country’s best-known
theorists, and Roy Emerson,
lian champion who has won
more major tournament singles and
doubles titles than any other male
player and now spends much of his
time teaching. As a result, T reached
one primary conclusion eoncerning
tennis rackets: Their importance to
the average player’s game is entirel
overstated. What follows ix a run-
down of the ‘most common mislead-
ing impressions.
® My selection of a tennis racket
i critical to my game. In the words
of Vic Braden, “the selection of a
racket is way overplayed. Every-
thing is already over-engineered,
and by that I mean there isn't a
player on the face of the earth who
can play up to the potential of any
good, modetn racket—wood, metal,
what have you."
® My racket-doesn’t give me enough
power. Any 10-year-old with a rea-
somably well-coordinated swing can
hit a tennis ball from one end of
the court to the other with good
pace (speed) on it. Whinpy metal
¢ effect

er's overwhelming problem
Vie Braden, “is not gene i3
power but contrulling the power he
or she already has. Racket desixn-
ers talk about increments on the
rder of four miles an hour now—
‘s meaningless.”

® Then maybe 1 just need a heavier
racket. Prabably net. You remember
the formula for kinetic energy-—mass
times velocity squared over two. You
gain a lot more power by inereasing
veloity rather than weight. That
“macho” type at the tennis club with
the heavy racket has forgotten that
Mickey Mantle swung one of the
lightegt bats on the whole Yankee

team.
® Okay, how about a mew racket
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with less wind resistance? Ads for
rackets with a divided throat or a
“slimmer profile” make much of low-
ered wind resistance and are a clas-
¢ case of these minuscule incr

sides, swinging a rackel with any
upward or downward component to
add spin to a shot changes the angle
of altack to the i
away from 90° and further di
the infinitesimal advantage—it could
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struck offcenter by an
hows flex in MIT photos.

Laminated wood racket showed the largest
flex In tests for Tony Traberl Division.

Graphite, in ProGroup's Tony Trabert C-6
model, appeared strangest with least fiex.

even result in ndivided-thy
& more

® Forget power, then. I want one of |

the new rackets that will give me
mare “louch,” maore “feel.” Goml
luck. Gitdeon Ariel’s studies at CBA
showed that o tennis ball makes aec-
tual contact with any conventionally
ng racket, under normal playing
conditions, for only 3.7 to 4.2 milli-
seconds. It takes a nerve impulse
approsimately 50 milliseconds or
moare to get from your fingers to the
cortex of your brain, In other words,
the ball is long gone before you “le
it, and as far as your being able to
“control” the ball while it's on the
rucket, that's pure fantasy.

® I'll change my strings, or loosen
them, for more control. More myth-

ology, Ariel's tests also showed that
even when looscly strung rackets
were involved, the composition of

the racket frame more often deter-
mined differences in how long the
Dall resides on the racket face—and

th tighter stringing. Bernard
aminatein, who developed a unique
stringing patiern for the Pancho
Segura Sweetspot racket, used u
computer to analyze the behavior of
strings very closely. He claims ex-
tensions of residence time by
much as a factor of 10 on his string
pattern (remember, we're still talk-
ing milliseconds and the ball is still
gone before you can react to it).
In his work, Kaminstein also coin-
cidentally exploded one of the most
widely held rehensions in ten-
nis: Gut strings are more resilient
than nylon. “Gut and nylen have
nearly identical coefficients of elas-
theity,” Kaminsteln,  “and
wtion under strain is also the
same. If there is a dillerence that
could allect play, it's only in the sur-
face of gut strings which ugeh,
on 1 microscopie level, and keep the
strings from moving as much as ny
fore dissipating energy
through friction” A substantial dif-
fel 1 “N says Kamin-

help my
ckel, whether reinforc
boron or graphite fibers, will

awny from the d
slrings. However, more of the initial
shoek of that twisting foree will be
transmitted to your elbow, and doe-
tors who have studied the problem
ay lorque is o major factor in the

P
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eall

tennis elbow. Tennis profes-
uy most frequently.
have not rushed in great numbers to
(Piease furn 1o paga 247)

yers) is partly
h of

are bonded or molded to-
Elements of wood, steel,

nnovation, hoth dubi-
mate, But & good deal
in the nature of the

wame itself,

Good tennis is an exacting, pains-
taking and timo-consumi
fur which better-than-ave
val eondition wml uthletie o
prevequisiles, Yet few average pla;
ers, or “intermediates” as tennis
players style themaelves, spend much
Pub-

TR
es for private and club
courls are going through the reof,
Having paid §20 or more for an houy
of court time indoors in most major
cities, few players are going to spend
it smoathing out the rough spots in
their strakes.

Teaching professionals and conches
rail against this syndrome, but to
little avail. A more powerful influence
14 the often evideiit American ten-
L v look for any avallable tech-
shortcut—better  equip-
ment, better shoes, a better racke:
At least partly in response to this
ipproach to the game, there are now
«ome three dozen different tenmis
ackets on the market, at re
prices of from $65 to $200, which
aren’t made of wood or metal, but
ire of composite construction.

To manufacture them, dissimilar
—uften exotic and expensive—ma-

FASTEST INDY EVERI

(Coniinued trom paga 241)

Foyt to Indy this year? Well, no
one's entirely sure, bui everyone
Jknows that A.J.s got the stulf to be
either the first man to go over 200
mph at Indy or the first man to win
a fourth Indy 500, Or both.

Janet Guthrie's car

Lest it be thought that the famous
reylinder Offenhanser engine is
dead, consider the fact that Reger
McCluskey eased his Lightning-OITy
up to 198.7 mph in tire tosts at Indy
last summer. That car, by the way,
has been sold to Rolla Voldstedt for
Janet Guthrie to drive. This could
be the year that Tony Hulman has
to abandon that famous and drama-
tie e, “Gentlemen, start your

ey will be at the helm of
a brand-new Lightning, as will fwo-
time winner Bobby Unser. The new
Lightning cars were designed by
Roman Slobodynskyj who did the
current crop of Eagles for Dan
Gurney (but not the new one), and
there could be as many as seven ol
them at the track this year.

The Wildcats

Not to be left out are George
Bignotti's creations. They're calle
Wildeats and will be driven by Wall,
Dallenbach and 1976 USAC Nationa
Champion Gordon Johncock. Gordo,
Indy winner in 1973 in a Bignotti
prepared Eagle, had the Sinmast-
sponsored car in the middle of the
front row.ldst year so it's a proven
fast car.

“They're going to go 200 mph at
't be during May,"
“I think itll be
during the off-season when the
weather's cool. Unless it's a very
cool day, I don't? think we'll see
200 mph” -

More blown engines

Most everybody agrees that the
removal of the pop-off valve during
the ruee is going to mean more hlown
engines amd less car-to-car dicing
heeause a driver can dial up @ litte
mure boost to whiz away from some-
body who's closing. But at the sane
time, he risks overstressing his
engine.

And 200 mph? Well, it could hap-
pen. But it's going to tuke an op-
timum day—cool, no wind—and a
perfect lap to do il

, glass fibers, epoxi
astics are all being used in these
racket frames, but the glamour ele-
ments of composite matrix construe-
tion are graphite and bores
These space-age fibers are manufac-
tured molecule by molecule
hot furnaces and then woven into
pues o mals which ean be built up
aml bonded with epoxy resing to
form structural unil—a racket
frame—with an amazing strength-
wijht Fatio,
Tennis rackets made this way are
dly stronger than those
made of wood, fiberglass or metal,
Yet even more is being claimed for
composite rackets, which are often
promoted with statements that fall
just short of guaranteeing a remedy
for every flaw in the average hack-
er's technique. I've pored over u lob
racket brochures and ads recently,
il while high-school physics is only
u dim memory to me, it seemed that
a number of these amazing pieces of
ment had escaped from New-

read, for instance, that a new
graphite racket from a major maker
“does T0 percent of the worl” As

fruing as that may sound, “work
is a formal definition in physics—a

TENNIS RACKETS
{Continued trom page 96)
graphite or composite rackets,
W [Sut pros al  hit the ball with
the center of i racket strings.
Tennis racket manufacturers seem
to think 50, but the pros themselves
often disagree. “Hardly anybody,
amateur or top tournament profes-
gional, can consistently hit a ball
with the eenter of the strings,’ say3
Vic Braden. “I's so unusual that I
remember years ago when Pancho
Gonzalez and 1 walked into the Cha-
pultepec Tennis Club one day both of
us stopped in our tracks because
Rafael Osuna, the great Mexican
player, was practicing and he
catching the ball dead center time
after time, That's very rare
™ Then 1 should play
racket my favorile pro uses. There's
 telling, but it's cert: =
jeal. Your favorite pro could pee
ably play and win with any of &
dozen rackets, Some do, almost;
Swedish star Bjorn Borg uses a Ban-
croft racket when he plays in th
a Donnay model in his
pean appearances and a Slazenger in

gets paid hard cash for it. In addi-

rackets very tightl

mal.

tions. Their
that claim, but it's rela

racket, even
lems is that m

than it might be in actual play
notes Gideon Ariel,

as a unit from the shoulder,
among other things this establish

somewhere down on the shaft, nea

strings, on the so-called
Sn, because the b
rucket at a point other U
tor of porcussion, vi

resonances resull,
of the racket is often unpred

strikes

e

ing vibrati
rackel grip, some of the
rackets were worse than other kind:

Right now, there i

But the driver who does it will
carve a special place for himself in
the record books. And there are
going to be at least a dozen drivers
at Indy this year shooting for that
record. *k
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tennis elbow,
ch a prelimin

eondition.

Australian tournaments, because he

tion, professionals often string their
the same
racket more loosely strung for an
average player's game is a different

® Graphite rackets “damp” vibra-
manufacturers make
e and per-
haps, depending on the partieular
se. One of the prob-
ufacturers bench-
test rackets that are firmly gripped
by a viselike support, and the re-
aclion to shock is entirely different

the
the player's arm rotate

the racket's center of percussion al

v
the throat, not in the center of the
‘sweet gpot.’

nny

le.
In our computer simulations show-
i transmitted to the
ite

s so much dis-
agreement on the role of vibration in
nd investigation is in
# y stage, that the
player pretly much has to experi-
ment for himself if he is prone to the

measure of foree moving through
distance. I phoned the manufacturer
and was referred to another com-
pany that supplies the graphite
racket frames. Their project engi-
neer, however, could offer no guess
a3 to how the statement originated.
This was a surprise, since I had an-
e the claim Lo be a distortion
sreent coeflicient of restitu-
(the proportion of the ball's
original velocity at which it rebounds
from a given position on the racket's
face), w would be & good one as
Tut would by no streteh
work."
e very low lJevel of
sophistication in research and de-
velopment among tennis racket manu-
fucturers,” another engineer told me.
A furmer corporate RED director in
o high technology industry, he had
been appalled when during a visit to
one of the tep-brand racket com- ~
panies he had asked to see their lab
facilities. “The most complicate
piece of equipment they showed me
he recalls, "was nothing more than
a machine that automatically throws,
tennis balls at a racket to see how
long it holds up.”
Could it be that a lot of expensive
and highly touted tennis rackets are
the product of guesswork? “Accords
ing to cur studies, the manufac-
turers must be doing a lot of guess,
ing,” says Dr. Gideon Ariel. Ariel,

10 cut wind
an exampla

of innovatian designed

1o give player
an e

The medical profession Lends Lo
recommend a flexible (metal) racket
to absorb initinl shock: researchers
like Ariel sny what happens to the

ehot after the ind shock, after
the ball hag left it, may be more of &
factor in causing tennis elbow than
the impact itself. When it comes to
vibrations, “similar” materiali—
metals—are least effective in dam
fngr and actually amplify vibration,
while *“di ilar" materials tend to
dump them. Fow are more effective
than that natural composite of cellu-
Tose and resin we call wood.
® [fut wood rackets get worn
mushy, after a while. Mayhe s
it takes a lot of hitting tennis balls
before that will happen. Roy Emer-
son tells participants in his tennis
clinics a favorite story about the

Aussie player of 30 years ago,
Johw Iromwich, “Bromwich played
with i heat-up ol wond racket strung
ike shnet,” says Emerson, “and
won with it, much to the dismay of
his sponsors, the Slazenger people.

“One day, after running through
an opponent, 6-0, in the first set, he
Lroke a string on the old bat and
they rushed a new one out to .
Bromwich easily clased out the sec
ond set, 6-1, bul when he lost that
one game you could see expres:
sion change. arely maintainime con-
trol of hirnsell, he finished the match,
stormed off the court cursing his
*bloody new racket’ and then immedi-
ately threw it away

For most of us “intermediate™ (or
struggling to be) tennis players, the
paint shoulil bo clear, O the seve
courses open leading to improvement

, buying a new racke
seems to oifer the lowest percents
Hitting the ball, even perfectl

o
needed, all authe
poor stroking technique—
rackets—izs the leading cause among ¢
amateur players. !
studies among hundreds of 5
nts of the gume” says Vic y

stud

sinn
moent in pl i
wenl, That’s when you broak your &
rackot nl have o borrow ane. Quile ;
an immediate it to7
; we attribute it to ©

s off,

v
with a rackel you're not used to,
so forth, We ulso find this 1ift 3
about us long as it takes you to go
out and bu racket just like the ane
you horrowed, then you're back to
your ol game agair

1 tennis, it seema, technolo
ne panace;

iy iy
P
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