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Readers responding to the

TECHTALK oz o

e Results Are [r

Jewett challenge find

evidence of throw.

When you can mea-
sure what you are

speaking about, and | *
express it in num-
bers, you know
something about it;
but when you cannot
measure it, when
you cannot express
it in numbers, your
knowledge is of a
meager and unsatis-
factory kind: it may

be the beginning of [

knowledge,but you Rl
have scarcely, in i
your thoughts,
advanced to the
stage of science—

Lord Kelvin
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ments in throw, |
went over someesultsfrom readers that
were mostlyqualitative in nature — that is,
there were usually no numbers involved,
just observations. For example, there were
no conclusionsuch as "With old balls and
maximum side spin, it is possible to get up
to six degrees of throwlhstead, the results
were mostly of thenature, "I saw some
throw in mysetup.”

Lord Kelvin, who gave us the Kelviem-
peraturescale ofmeasurement, would not
be satisfied with suchesults. Tostart to be
real science, thexperiment needs nonly
a number attached to the result, butesti-
mate of the confidence (or uncertainty) of
the number. Even if the measured throw is
close to zero, the resushouldinclude an
"error bar"like: "We consistently measured
less than +/- 0.5 degrees tirow for all
cases."

The setupthat | proposed to measure
throw is shown irDiagram 1. The balls are
pointed straight up the table. Trials are
made using thredifferent types ofEnglish:
Center-ball,left and right. The English is
applied while shooting straight at the object
ball, and the landing location on the far
cushion is notedCaremust be used in the
setup toavoid knownpitfalls. For example,
the cue ball must be close to thigiect ball
to avoid the well-known phenomena of
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squirt and swerve. Theffects ofthese are
in opposite directions, and akeown to be
plenty large enough to ruin thesults if not
well-controlled. Also, it is common for
players to subconsciouspply a little cor-
rection angle on the cugtick whenapply-
ing side spin, and the closgositioning
helps to reduce thisffect aswell.

Results were submitted for eleveiifer-
ent shooterdollowing the abovediagram.
The most thorough andareful setup was
by Dan White, whdook the following steps
to ensureaccuracy. He positioned thmlls

on paper reinforcement donuts for position

repeatability. He set the balls up that the
cue ball travelled only one indtefore con-
tacting theobject ball. He controlled the
speed to two table lengths dagoid anyroll-
off contamination. Heised an object ball as
the cueball so that the amount of English
could be easily seen on thmll. (Some
experimenteraused atraining cueball for

tioned for eacttase so that it was looking
straight down on thelanding location for

thatcase. Tertrials were done foeach case
to allow adetermination of consistency.

The best sets ofmeasurements also
included an estimate of the error, as
described above. For some of these, all of
the measurements were included.

In Diagram 2, | have combined the
results and represented them graphically.
The distance above center on the chart
reflects the amount to theft the cueball
landed on the cushion for rignglish, and
the distanceébelow center is the how far to
the right the cue ball landed fieft English.
The initials give the experimenter, and for
each experimenter, an average for bleth
and right results is shown. All but one set of
results demonstrated throwlphn Cundiff
(JC) observed nthrow within hisestimat-
ed margin of error. The entries that begin
with "NM" are results for four shooters

this same reason.) He applied the Englishtesting on thesame table andith the same

without any squirt-compensatingjvot and

balls.

with a level-as-possible stick. He cleaned Some experimenters had multiple sets of

the "cue ball"before eachshot andposi-
tioned it with thesame side "forward.” To
record where thebject ball hit on theush-
ion, a camcordewith a macro lens was
used and auler was positioneflist above

results.Frank Zrinski tried multiplespeeds,
strokes, anaffsets, and those a represen-
tative set. He also observed the landing
point when the object battameback to the
second end cushion, and managed to pock-

the cushion. The camcorder was reposi- et the ball under sommnditions.
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Some experimenter@so triedextensions
on the originalexperiment's set-up. For
instance, RickMalm, who recorded low
throw under hisconditions, also tried the
same testfter chalking the objecball, and
found 9 inches of throw on sonséots.

You may want to drawour own conclu-
sions from the results, but here are mine.
Cue-ball-to-object-balthrow exists and is
significant. It seems teary with conditions
and shooter. It can be as large asirsthes
for a ball path sixdiamonds in length,
which is clearly enough taffect asignifi-
cant number ofhots.Someplayersseem to
have a bias towardstft orright throw. (This
could be due to an error @ignment, for
example.)

Of course, as é&llow scientist, you may
want to takethese conclusions on a proba-
tionary basis until you can do your own
tests.

When | first read the original hypothesis
thatthrow does not exist, | was quite skep-
tical, but thescientific approach is not to
simply ignore or deride ideathat don't |
seem tdlit, but instead to establish tests to |
see if theyhavemerit. Of course, it doesn't |
help the original hypothesis that it com-
pletely ignored the measurements that had
been done in thpast to demonstratarow,
such as those by Jack Koehler in his book
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"The Science of PockeBilliards." Yet
another set of measurements werade by
the severakxperimenters who participated
in a test | proposed in my firsolumn for
this magazine, back in April1992.
Scientific methodology demands that you
include or at least consider those wheave
gone before, anthose whdgnore previous
work lose credibility.

Lastly, a hypothesis has to fit into gener-
ally accepted theories of physics. In the
case ofthrow, the applicablgheories are
very basic ones, such as conservation of
momentum and energy, and the wiaig-
tion works. Theoriginal hypothesis —that
there is nothrow — does not fit intahis
framework atall. As Professor Hilden of the
University of Hawaii math department said,
"If a cue ball cannothrow an objectball,
then much ofclassical physics can be
thrown ... out the window."

Well, whetheryou're convinced or not of
the existence of throw, | hope that you will
check for yourself the nextime you're
playing how large it is on your equipment
and for yourstroke. Checlalso to see if you
have a left/righbias, assome of the exper-
imentersseem to. If so, you mawant to
recalibrate the way yolook at thetable, or
at least realize that this bias cafifect your

play.



