14

Bob Jewett

It is the various kinds offriction that
make cue sportsinteresting. Without
rolling friction, theballs wouldn'tstop until
they had all foundpockets. Without the
friction between tip and ballyhich is aided
by chalk, we would have no control ggin
and position. Without thériction between
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How far will you slide?

new or the cue ball is waxed — try silicone
spray if you want to do thexperiment —
the cue ball willtake thewide course and
will look as if it is moving inslow motion.

If the cloth ancballs aresticky, theresult is
the sharper, fastaurve. Undessticky con-
ditions, theshot can be fixegust by shoot-

With little friction, the force on théase of
the ball isless. Thideads to less accelera-
tion ateach instant the rubbing going on,

so the curve happens more slowly. It also
means that the spin i®t beingrubbed off
the ball as quickly, so the curgees on for

a longertime. In some sensethese two

the balls, thelimension added

=

effects balance, so that in

by throw shotswould disap- [{ Fo— 8 R E— :I\E‘ Diagram 1, the final angle that
pear. Without ball-cushion ¢ /1 | the cue ball takes is the same
friction, position play would - |:" regardless of hownuch fric-
be severely restricted. - L ] I tion there is. A sharpeturve
Another kind offriction that - | for a shorter timegives the
is at work onevery shot is | | same angle.
sliding friction between the | = Il The effect is present on
balls and the cloth. This Was[ : straight shots as well, but it is
mentionedbriefly in the two | | | ek ki " | a little harder tsee. The main
recent columnsabout calcu- | = # result is that with lowfriction,
lating and plotting the speed | the cue ball holds itdraw for
and spin of a ball as it . W LB much longer. Havesome fun
achievesormalrolling on the L e 3 - = il J' with afriend: On a tablavith
cloth. The natural state of the i it TR H B : S % w’  old cloth, secretly grease up
ball is normal rolling, because " o T =, the cue ball. Put aobject ball
any sliding between the ball [ o SRR TEER s 1] in the jaws of afoot pocket,
and the clottproduces a force | and challengeyour friend to
on the ballthat will tend to | - shoot a stop shdtom behind
eliminate the sliding. 41 Diogrom 2 « | the line. Ifhe's got apretty
Sliding friction is harder to good stroke, and is calibrated
measure than the othkinds. | | for the old, sticky clothhe's
Rolling friction — which | I likely to draw the cue ball
causes the ball tll to a stop | | clear back to the kitchen.
— can be measured easily| || " ! Normally, the considerable
with a stopwatch. Friction || | S 3 ||=| draw at the start of thshot
between the balls ishown by | would be wornaway over the
the maximum throw angle. | | six diamonds of travel, but the
You can get at least a feel for — m— = S— L J silicone reduces the rubbing

friction on the cushion by the 'm_ 2

and holds the draw for longer.

resulting angle for a cuball with maxi-
mum spin going straight into the cushion.

The friction betweenball and cloth is
dynamic; italways hagime as part of its
measurement. An examplshot of the
effect is shown inDiagram 1.This stan-
dard fancy shotlemonstrates how to make
the cue ball curvevithout masse. Thalea
is to pocket thdirst object ball, and then
curve around the obstacle ball without hit-
ting the side cushion and pocket theng-
er. Shoot slightly fullerthan half-ball,
which will allow thedraw to pull the cue
ball back enough.

Shown in thediagram are two curves for
the cue ball'path. They represent shooting
the shot at the samgpeed, and with the
same amount of draw but wittifferent
amounts of sliding friction. If the cloth is
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ing harder, buthat can get you intmnis-
cues, jumpedalls, and other problems.
Siliconespray hadecome a standard tool
for fancy-shot artists who want to move
from amazing to impossible shots. The
main effect is to gemuch wider, slower
curves with lessgffort. Anexample is ahot
by Semih Sayginer in his closing exhibition
at the Conlon WorldCup Tournament, July
18-23, in Lad/egas. Theue ball was at A,

How can we measure sliding friction?
Theseshots give you a feel favhether a
particular ball/cloth combination imore or
lesssticky thanyou'reused to, buit's good
to have an actual number to compare.
Physics books suggest measuring sliding
friction between anobject and a surface
below it bypulling the object sideways, and
noting what fraction of its weight must be
applied tokeep it in steady motion. Balls

and the target was at about B. The actualtend to rollwhen pulled sideways, ghat's

shot was a carom shot, but it would also
work as apool shot. The cuball massed
around the obstacle ball oviere diamonds
away andcame back to th&arget. With an
unwaxed cueball, the standardghot is to
makejust aright-angle turnfrom C and
then go to the target at B.

Exactly howdoes"slipperiness" enter in?

not convenient. You could glue threalls
together, like a mini-rack, and pull that
sideways, but you would need glue, spare
balls, and a string, pulley amekights to do
the pulling.

Another way would be tovideotape a
curve sholike the one inDiagram 1,plot
the result to scale along with thiene of



each location, and do a lot afithmetic. A
simpler way isshown in Diagram 2. The
idea is that if you shoot tharee-ball 1-2-3
combo at the 4 ball, the 3 ball will rdtr-
ward somalistanceafter hitting the 4ball,
and that distance will tell us homuch fol-
low the 3 ball picked up on the way to the
4. If there is more sliding friction, the 3
will pick upmorefollow andwill roll far-
ther.

Suppose we vary thepeed of this shot
from very slow to fast. For thelowest
shots, the 3 wiljust get to the 4all and
will surely be rolling smoothly on the
cloth. It will drive the 4 down théable |
and roll a little after it. These two dis-
tances willfollow a simple rule that was
covered here lasdbecember: the 4 will
roll seventimes as far as the three. Thi
holds forfull shots where thé&cue ball" is
rolling smoothly on the cloth. As the shot
gets fastertherewill be apointwhen the 3
justgets to smooth rolling on the cloth as it
hits the 4. Thisshouldresult in the maxi-
mum run-through of the 3, since ftaster
shots, itdoesn't havenough time to pick
up full follow. In effect, we areshooting a
stop showith the 3.

The measured result is shown Rigure
1, where thefollow distances of the two
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mum speed that still achieves smooth and 4 is 10 inches, we can calculate how

rolling on the 3 ball. | alsaried polishing
the 3 to reduce the friction, and thever
curve was theesult. It shows only about
half the peakrun-through of the regular
case, since the slipperytll doesn'tpick

up follow as effectively.

If we can figure out thepeeds of the balls
for thesecases, it is a simple matter of alge-
bra to figure out the friction of theloth.
The whole calculation goesoughly like
this: A ball is measured ttake eight sec-

onds to roll 98 inches. This lets us calculate

the speeds of the twballs, given their

much the 3 slowed in thalistance due to
picking up follow from the cloth. This in
turn gives thesliding friction on theball.
The final result — details of the calculation
available on request — is that the cloth-ball
coefficient of friction is0.25, sothat the
force on theball when it issliding is 25%
of its weight. For the "slipperytase, the
coefficient of friction isreduced to 70%
of this value or abou0.18. Thesevalues
agree well with the valug¢hat Coriolis
measured over 160 yeaago, of 0.20.

How can you use these ideas on the
table? The main thing is t@alizethat on
new cloth or with waxedballs, some
things will changegreatly. Many players
like to shoot "stun run-throughs" or stop
shots thatlon'tquite stop. The success of
suchshots is critically dependent on how

" much sliding friction there is. As the weath-

er getshumid, youwill see theopposite of
the slippery condition; théall-cloth fric-

tion goes way up. In thisituation, stop
shots will turninto follow shots, anddraw
will be muchharder to achieve.
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