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The numbers and formulas behind the results.

Two of the most important factors in & x " T
how a table plays are the speedoth the |[{ = =~ _“_j
cloth andcushions. If these two variables| b
change, youposition andoankswill suffer [
horribly unless youcompensate. I'nsure
you have had the experience of playing on #* i ‘Otjac Ban |
a new, fastcloth and watching helplessly | | | | D
while the cue ball rolls on and on at the end | | . ]

of the shot. Here is some analysis that caf | | ] Cigram | -
help you measure hofast the cloth is and ? 1

how lively thecushions are. | B

In my April, 1995 column | offered the
following way to measure thespeed of

1|
cloth: shoot the cue ball as for a lag shot; = | [ f
|

and timefrom when ithits the far cushion
until it stops. Only count those tries in
which it almosthits thecushion you shoot |
from, asshown in Diagram 1A. Say it |
takessevenseconds to cover that distance.| & | |
Square theseven (49) anthen multiply by |
two to get 98, which is the "speed" of the o Bl

cloth. The longer it takes the ball to cover | S | A
that eight-diamond distance, tHester the | || ol 5
cloth is. Take one over thepeed number A Y B 4 I
(about 1/100, or 1% irthis case), andhat
gives theeffective slope of the cloth. I've | = . "
seen carontloth as fast a200, andsome |
fuzzy, backed cloths that werelown | T
around 50. -

-
{
.

This rule of thumb for clotispeed ignores *_= [[e7 7 — 2l H_P,-'
a lot of the details in the physidacluding
the energy in the rotation of theall, the  radar gun that could plot speedrsustime,
possibility that theball may decelerate we could measurball speeds into and out
faster athigher speeds, antthat there may  of cushionswith variousspins. There is a
be some slide immediatelgfter the far  simpler way to make the basic measure-
cushion is contacted. Fortunately for the ment withjust atapemeasure and a couple
physics fanatics among yowVayland  of balls.

Marlow, the author ofThe Physics of  The firstbasicidea isthat we can measure
Pocket Billiards, has written down all the the energy in a ball by how far it goes on
details (contact me through this magazine the cloth — the farther igoes, the more
for more information). One detail | will energy, and in diregbroportion. Here we
mention is that you need to correct for the are interested in theatios, so wewill only
distance traveled if it is not close to the look at relative distancetraveled by the
length of a nine-footable. For example, on  cue ball and the objediall.

a ten-foot carontable, the multiplyingfac- The second majddea is thatvhen a cue
tor is about1.8, rather than the rough two pa| hits an objecball full, and the cue ball
above. is rolling smoothly on thecloth, the cue

The speed of theushions isharder to  ball andobjectball end up with ecertain
measure. Youmight expect thatvhen a ball  ratio of energieswhat happens ithat right
hits thecushion, it loses a certafraction after contact, the cuéall stopsdead but
of its energy, or equivalently, some fraction still has top spin, while thebject ball is
of its speed, no matter how much it started sliding awaywith all of thespeed of the cue
with. This problem is complicated by roll ball without spin.Soon the object baditarts
that the ball nearlyalways hasvhen going rolling smoothly while the cue ball expends
into the cushiorsoftly, as for the lagbove. its follow to start moving forward. Theory
If we had a calibrated video camera, or a says that the speeds of the two balfer
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they are both smoothlplling should be in

a ratio of2:5, with the objectball moving
two and &halftimes adast as the cuball.
Because energy is proportional to the
square of velocity, the objettall should
end up rolling6.25 times as far as the cue
ball after thecollision.

The ratio ofabout 6:1 is aisefulrule of
thumb when playing soft position.
Suppose the objedtall is six diamonds
from apocket, and you want the cball to
follow straightforward not more than
about onediamondafter thecollision. If
you just get thebject ball to the pocket —
six diamonds of travel — theueball will
roll forward about one diamond. Another
way to state this ithat on afull, soft fol-
low shot, the cue balill go forward one
ball for each diamond the objeball trav-
els.

The set up for the experimentsBown as
Diagram IB. The object ball is on the
headstring, and the cue ball &ose to the
headrail. (Placing itclose to the cushion
makes it more likelthat you will start the
cue ball with follow,which is essential for
the test.) Simply shoot a lot of straight-on
shots atvarious speeds and measure how
far the object ball rolls and how far the cue
ball rolls after contact. Becareful onthose
shots that include a cushion, as timll
can't get all the way to the nose —den-
ter only goes to theail groove.

Plotted inDiagram 2 are my resultfrom
a 9-footpool table. On théottom axis is
how far the cueball traveled, and on the
vertical axis is how far the object balent.
The major features are the various straight
slopes and the break, or "knee," in the curve
when the objecball hasgone about 74
inches.

The first straight slope — to tHeft of the
knee — is where neithdsall contacts a
cushion. The ratio of the distanceaveled
is estimated to bé:1, which is close to the
6.25:1 mentioned above. This candpede-
ly explained by invoking the friction
between théalls, which tends toretard the
cueball morethan the objecball. At any
rate, until the objectball hits the cushion,
the ratio holds up prettyell. Thenextsec-
tion of the curve isagainnearly a straight
line, but with a considerablydifferent
slope. This is the regiowhere theobject
ball has hit the far cushion and bounced
back. Remember to add up thetal dis-
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tance traveled, and not the net distance. Theof leaving the cue balfrozen to the far How does the location of this MBP relate
change in slope is because thtgect ball  cushion and the objediall frozen on the to the speed of the cushion? Imagine a

lost a certainfraction of its energy | 3 cushion that took no speéom the
when it contacted the cushion. The : ad . ’ : ball. Youwould have tashootmuch
fact that theline is nearly straight more softly to keepfrom over-run-
until the next cushion is struck : ning the secondcushion, and the
means that the cushidkefficiency" . o cue ballwould not go farafter the
is nearly constant for thiange of 4 collision. In fact, the object ball
speeds. - would startonly a diamond and a
By looking at the ratio of the | = ! half from thefirst cushion. So the
slopes in the twoegions, it is possi- ¥ rule is that the closer the MBP to
ble to calculate whafraction of = - | the first cushion, the bouncier is the
energy is lostduring cushion con- d Diagram 2 rubber. On the pool table where |
tact. This solidline fits the data | made theabovemeasurements, the
well, with a slope of abou:1. This o | | MBP is fivediamondsrom the first
means that the objedball only cushion. lalsomeasured a snooker
retains 2/7 of itenergy inbouncing table and a carontable, andthey
off the cushion. In terms of speed, i both hadMBPs very close to the
the exit speed is 53% of the g center of thetable. Thecloths on
entrance speed. This is faom the those two tables wereery differ-
perfect reflector that many people assume cushion you are neaafter it has traveled €nt. The snookeable hadhick nap,while
the cushion to be. about 13diamondsMove the starting loca- the carom table hadsuper-fast worsted
The wrinkles in the curve on the rigsitle tion for the object ballnearer andarther, (napless) cloth.
are due to both the cue ball and titgect until you find aplace that allows thdouble Now you have twotests to use on a
ball hitting more cushions. Startingrom freezing with a smoothlyolling cue ball. strangetable, orevenyour own if youwant

the setup as shown, the two ball#l both Call this the "magidank point" orMBP, to see how it stacks up against others. You
reach cushions for about the same stating because it allows you to do a shot at perfectwnl need a stopwatch for the cloth-speed
speed.This suggests an easy way to mea- one-pocket speedith nothingfancy on the ~ measurement, but all you need for the cush-
sure relative liveliness alshions. Place an  cue ball — the objecball endsnear your  ion test is to findvhere the MBP is.

objectball about a diamond ifront of the pocket and the cue baindsfrozen to the Bob Jewett is an Advanced-level BCA
line, and shoot the barghot with theidea far cushion. Certified Instructor.



