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Compinations and T

Some surprising insights into the world of "throw."

In my column last April, | covered some
of the details ofhrow. Here are two related
and surprising experiments for you tiy.
As a reminder, a ball isaid to be&'thrown"
when its path isiot directlyaway from the
spot where another battontacts it. This
deviation can be due to spin on the bad,
or simply from the motion of the striking
ball across thetruckball on a cut shot.

Most beginnerswill shoot theshot in
Diagram 1 wrong. The twoobject balls
are frozen together and pointed about
six inches away from the pocket. A
novice will attempt to"cut" the second
ball by playing to side A of thealls,
perhaps expecting the firdtall to move
to the right beforepushing the second
ball towards the pocket. Of course, we
all know that you have to hit theshot
on side B, and let thdriction between
the balls drag the seconball towards
the pocket. But how does
change if the balls aren't touching/fth
some separation, as Diagram 2,there
will be two effects, the throvfrom the sur-
face friction, and the cubecause thdirst
ball does move to the side befordiits the
second ballWhich effectwill dominate?

If the balls are separated by lair's
breadth, the shdtasn'tchanged much and
you would expechearly thesame result as
for frozenballs. With an inch ofseparation,
the cut effectwill probably dominate. Our
goal in the experiment is find the separa-
tion at which the cut exactly cancels the
throw, and the second balbes straight up
the table. InDiagram 2, a ball is placed on
the far cushionalong theline of the two
balls, so we can easily see the amount of
cut or throw.

For repeatability of ball placement, get
some self-adhesivedonut-shaped paper
reinforcements. There is a new style avail-
able made othin, toughplasticthat can be
lifted and moved severatimes for reposi-
tioning. A trick | use for minor tweaks is to
place a fingernail as a marker at tdge,
and thenlift and replace thedonut the
required distanc&om the nail.

As a first guessplace die two balls one-
guarter inch aparfThat's probablyclose to
half the diameter of your ferrule, in case
you don'tcarry calipers. Place thail ball
on another donut, anshoot straight along
the combination line to be sutteat all three
balls are in line. Once you have the target in

18 | BD-JANUARY 2001

the shot i

R

A

I
.-."

)

"'H..l,—
I'a-u.-\. T T o

e A T <, -
AT

&

the right place, shoot the shot as angle
combo as shownwith full contact on the
first ball, which inturn has a half-balton-
tact on the balthat'sdriven up the table.
Is there morethrow or cut on theshot?

Of course, the resultsill depend on how
sticky theballsare.When Itried thisshot at
a local poolhall, I got cancellation for a
half-ball hit when theseparation was close
to a quarter-inch. This is exactly the rule of

That is, where does the ball land on the far thumb thatl've used forover 30years, but
cushion relative to the target ball? Is it the | had never measured it before. Common

samefrom theother side? Ift's not, some-
thing is screwywith your setup ortable.
Next, try afuller hit; place the cuball clos-
er to the line of thehot, so the first ball is
driven about 3/4full into the secondall.
What happens for a more extrenamgle?

rule of thumb: "If the balls are a quarter-
inch apartthere is ndhrow orcut, no mat-
ter how you hit them." Is it a quarter-inch
with your equipment?

When Itried afuller hit, | got a surprise.
The throwdominated.With a thinner con-

Does speedhange the shot? If you have tact, such as 48egrees otl/4-ball full, the
the donuts on the table to replace the balls,cut dominates. The result of this experi-

you can try all of these changes in a few ment is that the simplaule of thumbisn't

minutes.

accurate, and yooneed to dosome testing
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under your ownconditions. w 7 - i mi & could be made consistently
I've seenball-to-ball friction ﬁ-‘x_ z Y LS even when thdast ball was
X A T R A A i e Y W TR Kl DTS S . .
vary by a factor of two, and - two diamonds from the
this will surely change the ] . pocket. For this case, the
"zero-throw" spacing. If you error multiplication factor
try the experiment, please | & L ™ without correctingthrow is
send me your results in care . » . about 58, and the permitted
of Billiards Digest. e ™ error at the end ionly five
The second experiment in . T degrees, so the simptleeory
throw was suggested by | *® =l would require a tenth of a
Hugh Hilden, who is aro- degreeaccuracy in the aim-
fessor of mathematics at the ing. This is asixth of an inch

University of Hawaii, and | in the length of the table.

who some'.[imes.uses pool | || With the balls set two balls

problems in his calculusI J. apart, the percentage was
Y

Diagram 3

courses. The setup gown down, but the shot wastill

in Diagram 3, and is similar i r y e 5 possible. With a one-ball

I 1

to an ancient trick shot. Ten & . o - - s s separation, thshotbecomes
balls are lined ugtraight to a . o unmissable even with some
pocket. The criticafactor in theexperiment  error, and the shot is theoreticalhearly intentional aiming errorThis shot is fun to
is the separation of the balls. theory, if impossible. try, and itsounds like a machine guvhen
the balls are separated by one-ball diame- Where does throw enter? It turns out that you shoot it. Try it with alfifteen balls.

ter, any smalhiming error you have on the throw between successivells, which is These experimentsill improve yourfeel
first pair — onedegree — will be copied caused by the cut angle of the error, tendsfor combinations, and theexttime you run
exactly to each subsequertllision. to correct the erroiThis ispartly due to the into either multi-ball or not-quite-frozen

Suppose you space the balls by two ball balls being thrown back itine, andpartly combos, you'll be ready. And if you're a
diameters instead. Geometry says that anydue to spirthat thethrownball picks up, in  junior player decidingabout college con-
initial error will be doubled in eachbolli- the direction which tends to cancel the sider math at the University bfawaii. You
sion, and with a one-degree error at the error. may have alreadygone the homework.
start, the sixth ball won&ven hit the sev- Professor Hilden reportthat when the Bob Jewett is an Advanced-level BCA
enth. There is geometricgrowth of the balls are one ball andtalf apart, the shot Certified Instructor.
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Guest columnist (and fellow billiard-
physics fanatic) Dr. George McBane is a
professor of chemistry at Ohio State
University, where he and his graduate stu-

dents study collisions between molecules.

Tools used there can be applied to billiard
balls, as you will see.

Anyone who hasplayed pool fomore
than tenminutes has figured ouhat the
thinner the cut, the slower thabject ball
goes, and théaster thecue ball goesafter
they collide. And the first thing most players
are told when thegtart to learrposition play
is "After thecollision, the cue balleaves

at right angles to thebjectball's path.” |
The first ofthose statements tsue, the
second is only sometimésie.

People whostudy collisions—of plan-
ets, ofsubatomic particles, of balls—use|“

TECHTALK S g

The flaws

sion. The lindrom S to Fgives the direction
and speed of the clall. It's easy to see that
as the cut angle (the andtem | to S to O)
gets bigger, theobject ball speedvill get
smaller and the cue ball speed will bé&-
ger, until finally for a perfect 90-degree cut
the object ball will not move at all and the
cue ball will go straight forward without
slowing down. If you remember yogeom-
etry, you mightalso be able tshow that,
with this diagram, the anglbetween the
final cue and objediall directions isexactly
90 degrees, no mattehat the cut angle is;
the "right-anglerule” is correct in thiscase.

a simple diagramcalled a Newton dia- '

gram (after Sirlsaac) or velocity vector
diagram, to help figure owthatlaws of
conservation of energy and momentum
require of a collision. -
The diagram iseasy to drawCueists
can use it to show how fast the cue and
objectballs will go in a cut shot, what the
angle will be between the cue and object
balls' pathsafter acollision and how the

cue ball is lighter or heavighan the
objectball. It can also occasionallgis-
prove plausible-but-incorrect statements
about howballs behave, including the -
"right-angle rule."

The simplest version is shown iagram
1, along with theshot it corresponds to on
the table. Tadraw it, start with a lin@long
the direction you will shoot the cuall. The
line's length represents the cball's speed
just before the collision.

Mark the beginning of the linwith S (for
"stationary"), and the engith | (“initial").
At the midpoint ofthatline, put a dot (C).
Draw acircle with its center at C that passes
through S. Nowstarting at S, draw another
line, parallel to thepath the object ball must
take to the pockeextend it until ittouches
the circle. Mark thepoint of its intersection
with the circle O ("object”). Draw aline
from O through C to the circle on the other
side; markthat intersection K"final"), and
finally draw aline from S to F.

The linefrom S to Ogives the direction
and speed of the objeball after thecolli-
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In caromgamespne-pocket and safeties at
pool, it is often important to control the

Newton on the Ba

of the 90-degree rule.

assumptions areften violated, and slightly
different diagramsmust beused.

It's rare forthere to be no change in the
translational energy. Usuallthere is some
change in the spins of the two balls during
their collision, so that translationahergy is
converted to rotationanergy owice versa;
to prevent that, yothave toeither hit a
straight — in stop shot, or you have to hit a stun
shot with just enough outside english that
the surfaces of the twdalls do not rub
together wherthey collide. When the balls
do rub together, somenergychangesrom
moving the ballsalong thecloth to making

themspin, or viceversa. Some also goes
to producing thesound of the hit, and
some warms up thealls; both of those
amounts are usually too small weorry
about.

In the Newton diagram, changes in
translational energy change tiseze of
the circle. In themajority ofshots, trans-

lational energy is lost, and the circle gets
smaller. This is true forshots where the
throw tends to decrease the cut angle:
inside English, center ball, or
little/enough outside English that the cue
ball still "slips forward" on the object
ball as ithits. If you useenough outside
english that the cut angle is increased
(which is easiest for nearly straight-on
hits), then some of the initial spin of the
cue ball ends up as translatiorstdergy,
and the circle can géfgger.
Diagram 2shows how this works. The
two diagrams drawn there are both for 30-
degree cut shots to the right. On téi the

speeds of both object ball and cue ball, andshot was hit wittcenter-ball. At thenoment

this diagram cashow you howthose speeds
vary with the cut angle (Thdiagrams tell
you only about the collision between the
balls, sothey apply directly tostun shots.
Follow or draw will affect the speed and
direction of the cudall; thoseeffectsmust
be "added on" to these).

of contact, the balls rubbed together, and the
friction from that rubbing threw the object
ball to theleft andimparted somelockwise
spin to each ba(SeeTech TalkApril 2000).
The throw has nceffect on thediagram,
since the lindrom S to O waglrawn in the
direction the objecdball actually traveled. It

_\Nhat assumptions lie behind this picture? takesenergy tomakes the balpin, though,
First, these diagrams assume that all theand that energgomesfrom theinitial trans-

action takes place in a singlelane. If the
cue ball isairborne, or isdifferent in size
from theobject ball, the slate enters thie-

lational motion of the cuéall; that makes
the circle smaller, so that ttiee from O to
F is shorter than tHame from S to |. Now the

ture in an intimate way and the diagrams are gnglefrom O to S to F itess than 9@legrees.
not as useful. Diagram 1 also assumes that On the right, the same shot was hit with

the cue and object balls have the samass,

heavy outside (left) English (The player

and that the total translational energy (ener- aimeddifferently than on théeft, so that the
gy of motion along the table) is the same gpiect ball would still leave in the same

before and after theollision. Theselatter

direction—toward the pocket). In this shot,



when the twdballs cametogether, theub-
bing betweerthem was in the othatirec-
tion; theobjectball wasthrown to theright
and picked up a little counter-clockwise
spin, and the cue ball lospin. Thetrans-

lations! energyincreased overall, so the

line from O to F idonger than tharom S ke

to I. Now, theanglefrom O to S to F is
larger than 90degrees; the separation
angle widens in thisase.

How big are these changes in separation 4 : . _' | L T |

angle?t's reasonable to think diemthis
way: thecueball always leaves at right
angles to the line between the two ball
centers at contact, while thebject ball
will be thrown to theright or left of the
line between centers. So, the changesem
arationangle are the same size as ttew
angles, andvith clean balls those ararely
bigger than fivedegreesThat argument is
not exactly right; some energyl@st to heat
and sound, and the balls daove slightly
during the time they are inontact so the
"line between centers" is notprecisely
defined, but it gives a gooestimate of the
maximum chang&om right angles.

- . s

Bob Jewett

the cut, as is sometimes claimed. section with the object batlircle O. Draw a
If the cue ball and object balls do not linefrom Othrough C and on to the cue ball
weigh thesame, there is a dramasffect on circle; its intersection with the cioall circle
is F. Finally, draw théine from S to Rhat
shows the final direction argpeed of the
cue ball. Diagram 3 shows a heavy cue
ball (lefy and alight cue ball (right).
(Translational energy changes would
; make both circles smaller dbigger;
i \ ' | | Diagram 3shows the case where there is
no change.)
' ; If the cue ball isheavier, the separation
e - - # | angle varies smoothljrom zero for a
: straight — in hit to 90 degrees fovery thin
cut. A heavy cuedall produces'instant
follow"; the cue ball will start out moving
the cue-ball path. This situation is most com- forward of the right-angldine, even if it
mon on coin-operated tables, but caso  arrives with back spin, and befoféction
appear on other tables if the cue balnis- with the cloth has had areffect.
matched or worn. To dravthis diagram, If the cueball islighter than the objediall,
instead of placing point C at the midpoint of then you get "instamiraw." For astraight — in
the first line, you put it at the "balance shot, the cuévall will back upafter contact
point": the point where a lighstiff rod with even if it did not have any spifThink of
its ends at S and | would balance if the cue throwing a socceball at abowling ball). As
ball was put at | and thebject ball at S. In  the cut gets thinner, the separatinglewill
other words, the distance CI times the cuedecreasdrom 180degrees, and finally for

" S - e o

You can occasionally use these changes inball mass must equal the distance CS timesvery thincuts it will approach 90 degrees.

separation angle to maneuver around anthe object-ballmass. Thengdraw two cir-

obstructingoall in your path to thaext shot,
or even tatake afree caromshot at thenine
ball while still pocketing your main object
ball. The diagrams alsshowthat it is not

possible to make a cut shot without having Thendraw theline from S in theobject ball

the cue ballmove in thedirection opposite

For both heavy andlight cue balls, the
cles. Oneshould have itscenter at C and most dramaticeffects appear for shots near
pass through I; that is the "cue-ball circle." straight in. Because the separation angle
The other, the "object-ball circle,” has its changes dramatically with the cut angle,
center at C as well, but passes through S.carom shots are much modificult with
mismatched balls.

travel direction as before, and label its inter- —George C. McBane
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With perfect play, every shot is going
to look thesame: comfortable stance with-
out stretching; smooth, straigstroke;easy
position on the nexball using little or no
spin; repeat. This can be dulhen players
get intotrouble, you get to

10 Technioues

Get a better grip on hard-to-reach

of the pond, bridges are available thatk
together for additional stability.

A more creative use of tHaridge onthis
shot is to place the head oail A and the
butt at rail B. The bridge handlill be

shots.

make the cue balttlear an obstructingall
by miscuing (scooping thball). It is not
legal to shoofjump shots withjust your
shaft. Shaftjumping is effective because
the resultingvery light stick stops on con-
tact with the cueball and

see somenterestingtech- REh A - - - s | lets it rebound freely
ggq#:sbf\:ﬁgsgouldalteisérgst | e Eal A )2 ;‘rom the table. It is not
— ¥, egal to use avery har.d
the legal ones — sgou'll ‘1 material such aphenolic
be ready on thoseare i } for a tip. Such "tips"
occasions when you get | S seem to help the cuatick
out of line. stop faster, but can be
One common question is | hard on the equipment.
what to do when youoan't Speaking of miscues,
reach a shatormally. The - o Shot A in Diagram 2
standard techniques are to ! ] [ ] & | shows wheresome play-
use a mechanical bridge el ) R | ers are tempted to use an
or shootopposite handed, - . . | intentional miscue. The
and both of these shpuld .. | cue ba_ll and ob_ject ball
be part of your practice. ] are pointed straight at a
Suppose, though, that pocket, but areonly a
you'refacedwith the shot - quarter of an inch apart.
in Diagram 1, andyour The problem is tcavoid
nameisn't Shaquille. You hitting the cue ball a sec-
need to hit thévall on the ond time as theue stick
cushion, and most of the follows through. If you
rack is in theway. C aim to hit the cloth and
L Fal B e the ball at the same time,
The standard method for = - - v e i a miscuewill result, and

this situation is to place %

the cue ball will hit the

one mechanical bridge on

top of another to get added height — the high enough to clear the obstructing balls.
top bridge'sshaft goes in the slot where Now place your hand on the bridge handle

you would normally put your cue stick. It
can also help to turn one both bridges on
their sides to getmore height. If lots of

and form amore or less normal bridge for
the shot. This technique seems toldmal.
Another technique isuseful when you

balls are between you and the cue ball, theneed to hit the balpretty hard, and you

top bridge can be pushddrward to can-
tilever out over thebstructions. Be sure to
grip bothbridge handlesirmly together for
stability. As with most bridge shotsdon't
be ambitious abouivhat you aregoing to
do with the cueball; easydoes it. If you
haven'tpracticed this one before you need
it, good luck. It is illegal to stack more than
two bridges.It's also illegal to rest your
hand on top of theack, even whemplaying
by "cue-ball fouls only."

don't trust the mechanical bridge for that
much power. An example would be kait-
liards where yolthave to take the cue ball
off the left side of the object ball in
Diagram 1 and go six cushions for the
score. Theshot can bereachedfrom the
side of thetable, but youcan't getyour
head over theue stick to sight. Raymond

object ball anqump straight up in the air.
Players who try this in tournaments protest
the resultingoul call becausg¢hey say they
were not playing gump shot, but the shot
is ruled afoul nonetheless.

A legal technique for 2A is to move your
grip hand forward sdhat it will be at the
rail just before the tiphits theball. If you
stroke with the stick rubbing theail, your
hand will smashinto therail and stop the
stick before ithits the cue ball asecond
time — correct placement of the grip hand
is critical to getting power without foul.
This technique wasaid to be a favorite

Ceulemans has been known to place theproposition of Luther LassiteiVith prac-

cuestick on the correct line while standing
at the other end of thable,walk around to

There are several bridges on the marketthe sidecarefully pick thestick up without

that help with thisind of shot. At snooker,
a bridge (snooker players call it"gest")
with a long "swan'sneck" that arches out
over obstructions is available. Another
snooker bridge called tHaspider" hasfeet
wide enough and longnough to straddle a
singleball — think bow-legged. On this side

12 | BD-MARCH 2001

moving it off line, andthen stroke "blind-
ly." Under Billiard Congress of America
rules, this is legal provided that you main-
tain contactwith the cuestick.

Jump shots are so common nthat they
hardly deserve mention, except for the
wrong ways to do them. It is néggal to

tice, itdoesn'thurt much.

Diagram 2B shows a straight — in shot that
requires draw. Being right-handed, you
can'treach it, and thenechanical bridge is
missing in action.Jerry Briesath has the
cute solution: lay your stichat on thetable
with the tip nearly at the cumall. With your
left hand, pinchunder thestickjust alittle
at the joint so the tip is theght height on
the cue ball. Now jam the heel of your right
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hand into the rubber bumper on
your stick. Jerry cadraw the cue
ball the length of the table. Can
you? | suppose pencil under the
stick wouldalso work toraise the
tip to the right height, but that
would be lllegal Use of ®evice.

One technique for getting a lot
of side spin is to aim as if for no
English and then swerve to the
side on the final strokeSome
players claim this works but |
doubt that it getamore spin that
coming straight through, and |
can't think of a better way to
destroy  consistency. Semih |
Sayginer and Mike Massey seem |
to get enough spin withouhis e
technique. Theonly benefit of
this method is that it canompen-
sate for squirt undesomecondi-
tions.

o

i

A related techniqgue some professional
players use is to always set up at the bottom"interesting" techniquesGrips include the
regular, the"dart" grip, and "TheClaw."
right, center or anywhere. The rumor is that For this lastgrip, get intofull masse posi-
tion, and make a "V for victorysign with
your grip hand, palmdown. Put the stick
with: If you have a problem seeing where into the V and theigurl your twofingers to
the center of the culeall is, starting at the
bottom is the best place to see if you are surprising powerwith this grip. If the

of the cue ball andghen hithigh, low, left,

old-time playersused this to baffle their
opponents. There is one thingwill help

BD-MARCH 2001
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Masse shotsgive plenty of room for

owner of thetable asks, yowdon't know
me.

Have youseensomething really strange
on the pootable? A technique, that is. If so,
let me knowabout it, in care of thisnaga-
zine, andl'll describe it in guture article.
In the meantime, perfect the abotrieks.
You won't need them often, buthey're

grab the stick between them. You can getinteresting totry, andit's good to bepre-

pared.
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How's your draw? | recently was
working on mine to improve my finesse
position for one-pocket and4.1. Thefol-
lowing drills have something new acdal-
lengingeven for the olchands.

| saw the first drillnearly 40years ago in
Willie Mosconi'sWinning Pocket Billiards.
Place a number of balls in a semi-circle
around the sidpock-

e Draw Drils

Something old and something

will throw the object balinto the pocket so
that not asmuch cut angle is needed.wl
take you awhile to get thefeel for this.
Accurate aim is mandatory, since yaill
still have tocheat the pocket.

Diagram 1Cshows the opposit@rob-
lem; the cueball haswandered too far and
is on the wrong side of thelfll. You need

et and shoothem in i

order. Where the | et

balls start is up to | . — W f

you; Ifind it's bestto | ﬂ: "i-."f - i,

put the balls as close | b }_}_‘m; '“'":. .

to the pocket as pos- - =12) [ TR @
sible without block- | £ :j%- a!:-_-i-;l | "

ing a shot. You are | o | :_".5“: .
not allowed to touch 4] . | =
any cushionwith the o 2 | gL e
cue ball or tdbank an S | L)
object ball. Reset all \g) [

the balls as soon as I Diogram 18

you have missed a
shot.

Diagram 1Ashows
how the start of a perfect riooks. The cue
ball follows azig-zag path;after eachshot
it comes to rest about eight incHeam the
next ball, and lined up so that a shot to the
center of the pockefivesjustenough angle
to get to the next ball. You will quickly
learn whathat angle is, but good rule-of-
thumb is to leave the cue ball @t shoot-
ing full at theobjectball will barely put the
ball in on theright side of thepocket.

Now for a new wrinkle on this old drill: if
you make all thévalls without a miss, add
one ball to the semi-circle for the nexin,
but if you fail, subtract one baffom the
next setThis is now &orm of "progressive
practice” and you can keep track of how
you are doing by simplyoting howmany
balls are in the presesemi-circle. If you
need a grade fomotivation, three is a C,
six is a B, and nine is an A.

Diagram IB shows aproblem youwill
likely encounter. Theue ball stopped too
soon for a good shot on the 3 ballsi®wn
by the dashedine, which points down the
rail severalinchespast thepocket. If you
have perfecsoft draw andcheat thepocket
to the verge of missing, you may be able to
keep the cue bafrom going past position
for the 4 ball. Inthis situation, try using as

U |
B .é___l ;i
i "'1".
- ____l E |
.-'E'.l 1
—
&) |
Diogram 1C

to hit the object ball on thieft side and get
the cue ball to come to theight.

Amazingly, the answer isnceagain right
side-spin. The trick is to elevate about 45

new.

you place the cue ball on the A side for
draw or the B side for follow? Trgach way
10 times to see which works best for you. If
you havetrouble with thefallow shot, the
most likely problem isfailure to hit high
enough on the cukall; thehigher youhit,
the less speed iseeded for theposition.
Next try placmg the ball at A. Isdraw bet-
ter than follow now?
Finally, place the one
ball at B. There is a
rule-of-thumb  that
says with ball in
hand, you should
never place the cue
ball for a draw shot.
Is any of theseshots
an exception for you?

Finally, Diagram 3
is an interestinglraw
drill that can be used
as a challenge. The
goal is topocket the 9
ball in Pocket Xwith
a draw-carom after
pocketlng the dall. You don'thave to get
the 9 all the way there in one shot, though;
leave it where it rolls to and try again. The
3 ball comes back up to the same position,
and the cue ball is ihand for eacliry. The
positions A, B and Ghowpossible succes-
sive positions of the 9 if you shoaoftly.
And it is good to landgoftly on the 9since
this will teach youprecise finesse position.
Softershots also tend to keep the 9 near the
cushion where it is easy to get to. If yfail
to touch the 9, start the drilver.

While you work on this drill, try to get a
feel for theangle the cudall draws to for a
particular cut angle on the 3 ballith a lit-
tle practice,you'll be able to pull the cue
ball right along the end rail even with a
starting angleover 30 degrees. For this

degrees and play a half — masse shot. The cugill, you will probably want the tip as low

ball will curve before and/orafter hitting
the 3 ball, and with the right touchill get
back in line for the 4 ballThis shot calls
for a solid raised V — bridge and finesse.
Don't shoot it like you're killing snakes;
instead, it should be more like kissing your
Grandma.

In Diagram 2 is a&hance for you to test

the idea that follow ibetterthan draw for
position. You havéall in hand on the 1 ball

as possible on alshots tominimize the
cue-ball speed. In the first drill in Diagram
1, it is often useful taake a littledraw off
the ball to keegrom pulling back tofar.

One variation is to go for as marpn-
tacts as possible. For thispft shots are
mandatory, andiitting the cushion witheft
sidespin seems to keep better control of the
cue ball. My record isbout 18shotsbefore
pocketing the stripeAnother variation is to

level a cue as possible and right English at @ game of 9-ball, and need to get to thego for the fewesshots, butyou'll seethat

with the draw. Theadea isthat theside spin
14 | BD- APRL 2001

shaded area for a shot on thbdl. Should

much better accuracy iequired.
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One lastword on this drill. If you different to you whenit's reversed. Of
over-do it and run the 9 ball to Y, not all course, the shots in Diagram 2 maged
is lost. Very carefully line the cueball a bridge on one side fplayers whadon't
up between the 3 and the upper edge ofswitch hands.Draw is always a@ood skill
the 9, and then do your best to draw the to have ready for position playinesse-
cue ball perfectlystraight back to hit the draw is even better.

9 on the uppeedge.This shot is worth

a couple of trieseven if youmiss the Bob Jewett is an Advanced-level Billiard
first time, just to get &eel forthis very Congress of America-certified instructor
precise skill. and partner in the San Francisco Billiard

For all of these drills, remember to Academy, which is BCA-certified for
change sides. The shot mégok a lot  instructor training.
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This month we're going tolook into
details of the physics of straigdtaw and
follow shots.Don't worry about equations
and algebra — most of the workdsing to
be done by a simple graphicedol. Next
month the study will beextended to cut
shots withdraw andfollow, and thetool
will show usimmediately the angle the
cue ball will take for any cut angle and
any amount of draw dollow.

The basic notion of the tool is that any
ball has a speed and a roll, and these can
be shown on diagram withtwo arrows. |
A simple rulewill tell us how the speed
and spinchange ifthey don't "match.”
Consider a cue ball rolling smoothly on
the cloth. From itscenter, we draw an |
arrow in thedirection of its movement |
with a length that shows its speed.
Physicists call such an arrow \&ctor,
but we'll stick with "arrow." 1

We will also represent theollow or |
draw on theball with anotherarrow.
Let's call this the spin arrow, while the
first one will be the speed arrow. The
speed arrow ishown as a solid arrow,
while the spin arrow is showmith a
dashedline. Since rolling smoothly on
the cloth is the natural state of the cue
ball, let's make the two arrowequal in
thatcase.

The arrowdiagram for our rolling cue
ball is inDiagram 1. The two arrows are
the same length and in the same dired
tion. How fast is the ballgoing? That
depends on the scale of theows. As we'll
see belowmost of the resultgive ratios of
speeds, so each diagramill apply to all
balls in aparticularsituation without regard
to the actual speed or spin. Fo@ample, all
smoothly rolling balls have ararrow dia-
gram likeDiagram 1, regardless of speed.

It's pretty clear that a smoothly rolling
cue ballwill remain like that until it hits
something, so the two arrowsill remain
matched. Suppose this cumll hits an
object ball full. What is the arrow diagram
for each ballright after the collision? In
Diagram 2, the object ball is shown on the
right and the cue ball on the left. At first,
the objecball has aspeedequal to the orig-
inal speed of the cukall and no spinjt's
sliding on the cloth. The cubkall is the
opposite; it has nepeed butetains all of
the follow it hadust before thecollision.

TECHTALK}

Charting the Course

Converting spin to speed.

ond or two afterwards? We dthow from
experience that thebject ball will pick up
smooth forwardoll, while the stopped cue
ball will acceleratdorward with its excess
top spinuntil it too is again rolling smooth-
ly on the cloth. The two arrows f@ach

ball will match when each ball reaches that

Diagram [

‘

state, but what happens in the interim?

The amazingly simple rule that describes

how spin andpeed change to matchtligs:

the tips of the two arrows move towards

each other at a constardte, and thespin
arrow moves two and a half timefaster
than the speed arrowDiagram 3 shows
how the arrows changeith time — per-
haps in each tenth of a second. Ontte
the object-ballspeeddecreaseswhile the
spin (forwardroll) increases. Similarly, the
cue-ball spinpartly turns into speed. Note
that the spinchanges morg¢han the speed
on eachball, by that factor of two and a
half.

The actual rate awhich spin and speed
balance is determined by thé&iction
between the cloth and thmalls. Onsticky
cloth, the transition periodill be shorter;
on slipperycloth, orwith waxedballs, the

How do these diagrams change the sec-equilibrium will takelonger tooccur. The

BD-MAY 2001

first surprisingresultthat we can sefrom
these diagrams is that for ofull-follow-
shot case, the cudéall and the object ball
will reach smooth rolling at the same
instant, because the tveets of arrovheads
begin with thesame separation.
Also note in thediagram that theobject
1 ball ends up with more speed than the
| cue ball. This is because of ti#&5:1
| ratio of how quickly the arrow heads
change. This ratio is determined by how
efficiently a solid sphere (like a pool
| ball) stores energy in rotation compared
to simple forwardmotion. Theration of
final speeds is als®.5:1, and if we
square this we get thetio of how far
the ballswill travel, or6.25:1. Thisfac-
tor was discussetere in December of
last year and isuseful to know when
playing soft-follow shape; the cuéall
| will go forward about 1/6 as far as the
objectball is driven.

Of course, if the cuball had ndollow

| or draw when it hit the objedtall, it

| would haveneitherspeed nor spin after

| the collision, and itvould have no rea-
son to move. Suppose the cobal had
"perfect" draw. Then its spinarrow
would be back awayfrom the object
ball, andwould bejust aslong as its
speed arrow atimpact. The spin-to-
speed transformation woulthke place
just asbefore, but in the opposite direc-
tion. (Remembethat "perfect" draw is
defined agust asmuch spin as eolling

ball but back spin rather thdollow. It is

about the limit of what yoput on the cue

ball with a levelstick.)

What would happen if the cudall had
only partial naturalroll when it struck the
objectball? If you knew how muckollow
it had, you coulddraw the spin/speed
arrows for it and find the finaksult. Try an
examplewith "half-follow" on the cue ball,
which you can get by striking the cue ball
at about 6 mm above its center. For bonus
credit: how farwill the cue ballmove for-
ward compared to the object ball fthis
half-follow case?

Where is side spin in all dhis? Hiding.
Until the cue ballhits a cushionside spin
has almost no effect. Tridynamics ofiraw
and follow shots are unchanged by the
presence of sidspin on the cudall.

As a last example, consider a chall
that'sstruck with perfectdraw, but without
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an object ball close by. ltarrow diagram
is shown inDiagram 4, as is the time
development of thepin and speed. If you
go through theatios, you'lldiscover that
the cueball ends up rolling abnly 3/7 of
its initial speed, and ivill go only about
20% as far as a balhat'sbeen struck for

"perfect” follow at the same stick speed.

This explains the working of th&drag"
shot, in which you shoot a lorghot hard-
er but with draw so roll-oftan'thurt you
so badly but you castill land softly on the
distant shot.

In nextmonth'scolumn, we'll extend this
idea to cover draw and followvith cut
angles included. Thisill let you plan any
carom with anyamount of draw ofollow
— theoretically, at least. The diagramil
help explain the working reasons for sever-
al draw and followssystems thahave been
covered in previousolumns.

Bob Jewett is a partner in the San
Francisco Billiard Academy, which offers
classes at all levels from beginning players
to advanced instructors.
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aning

Part 2 of charting the cue

Last month | described a graphic tech- requirements.
nique for understanding how draw afud-
low interact with the forward speeds of the exactly the side CA, and the speetbw of
cue ball and object balls, and how speed isthe object ball is side CBhis is a strange
converted to spin and vioeersa. The basic
idea isshown inDiagram 1, where the cue  spin are ndonger in the same direction (or Path shown
ball is struck with draw. If | — — = —
there is no object ball in the
cue ball's path, thepeed and |
spin arrows evolve as shown,|
with the spin (draw) arrow,
I

Diagram |1

getting shorter andfinally
turning into follow as the
speed arrowdecreasesrom
the initial value due to the
drag from the draw. An
important point isthat the
spin arrowchangedive units
for each two units that the
speed changes. Another is 2
that the two arrowsnove at a

constant rate towardgach

other. That constant rate is
determined by how slippery

the cloth is.

Spin (draw)

Speed

Spin (follow)

While this analysis is both
interesting anduseful, the
real action startswhen the
cue ball hits an object ball at
an angle. At that instant, the
speed of the cuball, which
was in line with the draw or
follow arrow, is knocked by
the collision to adifferent
line with a differentspeed. In
Diagram 2 the cue ball that
we loaded upwith draw is
seenfrom above as it hits an
object ball for a half-balhit.
The initial speed and spin are
equal, and in oppositdirec-
tions. Rememberthat we
called this amount of draw
"perfect," aghere wagust as
much draw as asmoothly rolling ball
would have follow.

[}
i
B
[
: Draw
1
1
[}

along the same line) — whéiappens to
each, and where does the cue ball go?
What does the speed of the cue ball The two arrowsstill move according to
become? To find it, draw &ectangle as the rule given earlierThey move towards
shown in thediagram. One corner is at the each other (along a straight linejth the
center of the cue ball, and one side is alongspin arrowchanging 2 1/2 times dast as
the linejoining the centers of the cumll the speed arrovithis is shown inDiagram
and objectball. Thefinal detail that com- 3, where the successive arrows af®wn
pletely sets the rectangle is that the speedfor five differenttimes in sequence. At 5th- 25
arrow of the cueball is a diagonal of the time sequence, the arrows are tbame
rectangle. Believe it or not, there @ly
one rectanglethat satisfies these three change stops at that point.
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Draw

ball's path.

What sort of path does the cue Hallow
The new speed arrow of the cue ball is during this time? It issasy to get a close
approximation of the path bjpining the
speed arrows
situation for the cue ball. The speed and theDiagram 4 shows what thisooks like; the

head-to-tail inorder.
igoughly a curve. If we used
twice asmanytimes,with the
times more closely spaced,
the ten arrows woultbrm an
even smoother curve.
Technically, the ideal curve is
a parabola, which is also the
path a ball follows when
thrown. At the end of the
curving part of thepath, the
cue ballwill continue toroll
along the direction oArrow

5, since by then the speed and
spin have reachettheir happy
common equilibrium.

This draw shotrepays time
spent in practice. Notice that
the final path of the cue ball
is a little past the perpendicu-
lar to the initial path. (The
calculated angle is abofive
degrees.) Previous columns,
including Dr. George
Onoda's column in May
1989, suggest that it is hard
to pull the cueball back
behind the perpendicular.
How does the shot work for
you? (It's ndfair if you cheat
by hitting more tharhalf the
object ball.) If the perpendic-
ular is your limit, what are
some reasons you might not
be getting the angle predicted
for "perfect” draw?

Usually the final direction
of the cue ball is far more
important than the exact
curve it takes before it settles

into that path. A simple case ishown in
Diagram 5. This is thesame shot as in
Diagram 2,
draw. The speed is tleame, but thepin is
in the opposite direction. The final direc-
tion can be found bjpining the speed and
follow arrows, andthen finding the point
along that line that divides it in the ratio of

but withfollow rather than

The angle between the initial afical
length and in the same direction, so the paths in this case is\very important one to
know; it is the naturahngle for ahalf-ball
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hit. Position playthat involves  grabbing the rim, but if all thieadwere in
anything close tdhalf-ball (a  the hub, thespin would be much easier to
30-degree cut) and a rolling stop with thatlong lever armfrom the
cue ballwill produce a deflec- spokes. How large is theffect for cue
tion angle very close to this balls? It seems to be no larger than the
(about 34degrees). effect of the cudall'sbeing small and light
The geometry of the rectan- from wear.
gle and the arrows can be used In theory,this graphic system fdiguring
to develop various systems for out where the cuball will go can give you
cue-ball control. Foexample,  precise results. Since it depends on know-
you can showvthat if you play  ing how muchspin thecue ball has, theas-
a follow shot with a small cut iest case iswhen thecue ball is rolling
angle to thdeft, thecue ballwill be deflect-  smoothly on the cloth. Fortunately, playing
ed to the right by 2 1/2 times the angle. In with a smoothly rolling cue ball is theas-
a previous column, | suggested 3 as theiest way toplay position, nextbject ball
ratio. See whahappens for yowith real willing. This system may also heseful for
balls on real cloth. letting you know which shape shots are
Where does thifactor of 2:5 come from? impossible — the speed arrowhead can be
Roughly stated, it says hownuch more pulled over only so much by trspin arrow.
effective thesimple movement of the mass This system camven beapplied to masse
of the ball is than the movement you get shots, and for aiven stick elevation and
from the spin rubbing on the cloth. offset, you can drawut the curved part of
Physicists calthis the"'moment of inertia."  the path as in Diagram 4. That extension
The usual assumption is that thel is uni- will have to wait for afuture column.
form, but this isnot always the case. Some
cue balls have heavier centers, and the Bob Jewett is an advanced-level Billiard
effectiveness of spin on such ballssimall- ~ Congress of America Certified Instructor
er; theywould be mordively if they were  and a partner in the San Francisco Billiard
hollow with a heavy shell. Think about it Academy, which offers classes at all levels
this way: if you had a bicyclére made out from beginning players to advanced
of lead, it would be hard to stop its spin by instructors.
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One way or another, anajor change is
coming to pool. Theadvent of theSardo
Tight Rack is forcing players anafficials

to re-examine what a rackhould be and
how to deal with a nearly perfeftaming of
the balls. At least one rule hadready
changed, although you might not have
noticed.

Let's begin byasking a questionShould
the rack beight? The norm fomany lazy
and/or cheating rackers is to leavsl@ppy,
loosegrouping of balls on th&ble, result-
ing in a break that isunpredictable and
often ineffective. Theules require — and |
think it's only fair — that theballs be
racked as tightly apossible, but howiight
is that?

It is not theoretically possible feeeze all
the balls in a rack. Herewe're talking
about real pooballsthat are all slightlydif-
ferent sizes. A new set of gobdlls will be
the samediameter(and round) within one
thousandth of an inch. Thialespermitfive
times that deviation in each balWith real
balls, it is usually impossible to gevery-
thing frozen. Start with the all in a 9-ball
rack. Assemble the rack by putting the 9 in
position, and therfreezing the 2 ball to its
side. Freeze the Ball tothose two, and so
on around the 9, forming a ring of six balls
with the 9 in the middle, ashown in
Diagram 1. With the addition of eachall,
there is no choic@bout where to put it,
since it must befrozen to thetwo other
balls. Suppose the Ball is alittle small, but
all the other balls arperfect. The result is
as shown. The 7 can f®zen to the 9 and
2, or the 9 and 6, but it cannot fiezen to
all three of itsneighbors.

| = .-
|

TECHTALK

o Rack

It's more than a torture device.

again.

In other games, the number ofaps
varies. At 6-ball, you can obviousbiways
do a perfectrack: startwith a triangle of
three balls, anthen put thé'corners" on —
everything can bdrozen. At the 15-ball

games, you camwork from our 9-ball rack
by putting three-ball'corners"against the
8-4-5 and the 8-3-Xides. With a little

Suppose the 7 was larger than the otherthought,it's clear that each set tifree balls
balls. Then the hole the 7 is supposed to fit might require one additionagap, giving

in would be tossmall, and while yowould
freeze it toboth the 6 and balls, itcould

not also touch the 9 without forcing some rid of these"necessary'gapsthat uses the

ball away from the 9.

three required gaps in arib-ball rack.

rack, the chance of getting a ragith min-
imum gaps byusing awoodentriangle was
nil. On newcloth andwith a good set of
balls, you can get close, apthyersoften
remark on how well the balls breaider
such conditions. As the cloth wears and
getssmallcraters in theackarea, and espe-
cially as the rackermove therack around
and spread out theraters, the chances get
slim, andsoon Slim leavesown.

Several thingshelp the Sardo rack pro-
duce nearly perfeatacks. In tournaments,
the cloth is marked to show exactly where
to put the edges of the rack, so the chance
of "craterspreading” igeduced. Compared
to the typical wood triangle, it is fanore
accurate mechanically 4ust think about
how often youhave toturn anstandardri-
angle to find the ongood corner. Finally,
the top part of theack that comes down to
position the balls pushethem gently
together, rather thaforcing theminto spe-
cific positions, so any mismatchémll is
accommodated as well as possible.

What happenslifferently with a near-per-
fect rack? Atl4.1, theideal break is for the
two corner balls (the 1 and 5iagram 2)
to go to cushions and return to taek with
no other ball moving — a perfect rerack.
With a good rack, thisshot isimpossible.
As shown, the cue ballill hit the 1 ball
into the 4. The 4 wilmove to theight and
it will contact both the 9 and 3. Themergy
transmitted to the 9 will eventuallgmerge
with the 10, 14 and 11 balls leaving the
rack. If you want to do the perfec4.1
break, just leave gaps between 4h@, 3-15
and 2-12. If those balls areozen, extra
balls are guaranteed to move.

What happendlifferently at 9-ball? The
first thing that a lot of players noticegth
the new Tight Racks is that if ydind the

Pat Fleming has pointed out a way to get correct spot for the cueball, one of the

fact thatmost pool ballsaren'tround. On

You complete theaack by adding the 1 many sets of oldballs, the"eyes" of the
ball and the 8 ball at top and bottom, and balls — where the numbers are bulige

wing balls (5 or 2 in Diagram 1) is almost
guaranteed to go irevenwith a moderate
speed(andwell-controlled) break shot. For
at least a year, the solution tournaments

both of those can bieozen easily to the 6-
7 and the 3-4, respectivelyhis meanghat
for any normal set of podialls, it is possi-
ble to rack nine ballsvith only onegap,
and because balls are newvexactly the
same size, it is almosertain that there will
be one gap among thmllsaround the 9. If
there are tw@gaps, the rackould be better,

out. In our example above, you might make has been to move the raphksition sothat

the 7 ball"wider" by rotating it until its
eyes are against the 6 and 2 ballsth#t
doesn't quite close the gap, yowould
rotate the eyes on thather ballsinto ser-
vice. This is all a littlefar-fetched, buit's
something to keep imind if youjust can't
get a normal rack tight.

the nineball ratherthan the one is on the
spot. This makes theing balls muchhard-
er to make, as they must be driven more
through the balls behind them.

| noticed a second difference in one of
Allison Fisher'smatches at the Hopkins'
Super BilliardsExpo this year.When she

and it is reasonable to ask the racker to try Until the recent introduction of the Sardo broke, the 1ball reliably found theside
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pocket. Try this yourself: breaftom the
side cushion and hit the obell nearly full.
Test twocases, one with thieont six balls

all frozen —it's always possible to get this
— and one with the one ball slightsepa-
ratedfrom theballs behind it. ithink you'll
find that amillimeter can make all thdif-
ference in the world to this shot. What was
remarkable was not that Allison played the
1, since that is the moptedictableball to
make with the"forward-spotting" rule in
force. What caught my eye is that she
played the shot amoderate speed and
seemed to be playing position on thball.
The routes of the other balls in the rack
start to bepredictable if the rack is the same
everytime.

A final difference at 9-ball is that the 9
almost never moves. Although the two balls
in front of it will push on it, the two balls
behindwill take up theenergy,just as for
the middle ball in a three-ball combination.
If the nineisn't kissed — and on many
breaks itisn't — it will still be in place
when the commotion dies dowifihis can
lead tosome interesting shots. At the recent
Billiard Congress of Americ®pen 9-Ball
Championship at the Riviera Hotel &
Casino in Lasvegas,Oliver Ortmann was
playing Ernesto Dominguez, and ineeded
two more games for the match. On his
break, the 9stayed athome, as expected,
and the backball, shown as the 6 in
Diagram 3,camefour cushions directly at

Bob Jewett

the 9. In a minor miracle, the 6 hit th¢ugt
right to send it into the cornepocket.
Tough luck for Dominguez; if any ball had
touchedeither the 6 or 9, Ortmann would-
n't be "on the hill." Ortmann broke again,
and as if it were ortracks, the 6 came
around fourcushions, hit thevaiting 9ball,
and the match wasver.

If we are going to accept tight racks at 9-
ball, how should the rules changkfere's
one possibility for your consideration:
After the break, all balls thatvere made
will spot, and the breaker gets tiext shot.
A 50-mph break will no longer beuseful,
but the knowledge andkill to play specif-
ic position on the 1ball will be essential.
The 1 ballcould go back on the spatince
it would actually be a disadvantage to make
a ball on thebreak. | think itwould be a
better sort of 9-ball.

If you would like to see what a very tight
rack at 9 ball playdike, send meemail
(jewett@netcom.com) and | wilendback
a "PRN"attachment that will let you make
your own racking template. Yowill need a
computer printer and a paper-hole punch.

Bob Jewett is an Advanced-level Billiard
Congress of America Certified instructor
and was the National Collegiate Champion
in 1975.
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In last month's column, | mentioned in
passing that pool ball€ompressduring
collisions. This seems to be contrary to

TECHTALKL. %S, P
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More here than meets the eye.

the spherical shape of tHmalls. Asthey
move together, flat spotdevelop oneach
one as the plastic in the contactacom-

what you see on the table: the balls appearpresses. The cue ball continues nmve

to be hard, incompressibpheres. Ifact,
there must be somigive" to thesurface, or
they would notbehave nearly as perfectly
as they do.

In July 1998, lexplained that to study a| —
cue stick, you shouldhink of it as small Ill'ugrnm ! l

lumps of maspined byshort, stiff springs.
Since the naked eyman't see thetick com-
pressing along its length during a shot, you
might conclude that the stick was perfectly
stiff, did not compress, andlelivered its |
energy through the tip to the batlearly
instantaneously. Irfact, what happens is l
that ball pushes on the tip and compresses
it, the tip pushes on and compressesihe
rule, which pushes on thehaft, which then
pushes through the joint, into theitt and
finally to the back end of the cue. As the
ball comes off the tip, all this compression
is relaxed, and thesnergy stored in the
compression of both the tip and the stick
itself is mostlyreleasednto the cueball. |
say "mostly" becauskoth the stick and the
tip are not perfectly springySome energy

is lost into thestick/tip combination, but if
therewere nospringiness at all, the cuoall
would have only about 60% of the speed
we see.

Do you remembefrom high school what
sound wavesre?They are a similar com-
pression of the air by something vibrating.
Usually the sound energgloesn'tcome
back, butwhen itdoes, it's an echo. You can
think of the compression of thstick as

echoing off the back end, and in some sensethe cue ball leaves.

doubling the speed of the cball. Like an

echo, the compression of tletick moves

with the speed of soundUnlike the echo,
the speed in thetick is not the standard
speed of sound —lightning a mile away

will be heard infive seconds — but is the
speed of sound in theood of thestick.

By now it should be clear that ball-ball
collisions aren't assimple asthey may
seem on the surfac&/hen thecue ballhits
an objectball, a sequence like the one for
the stick-ball begins. This isshown in
Diagram 1, with the compressioslightly
exaggerated. At thérst instant of contact,
the cue ball is still moving forward but the
object ball hasn't started to move vyet.
Something has to give, and wigives is
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forward as thecompression starts tmove
the objectball. As theobjectball picks up
speed, at some point it is movijugt asfast
as the cue baII
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This "equal-speedfointhappens to be at
the time of maximum compressiomhen
the flat spot idargest, andvhen half of the
energy of the shot is stored in tbempres-
sion of the surfaces of the tviaalls. After
this point, the compression releadiégs a

tion (that's thehard part) and then measur-
ing the time of the contagthat's theeasy
part). His typicalresult was 200 millionths
of a second. It is important thttis time is
much longer than the time itakes for
sound to travefrom oneside of theball to
the other, ojust as for the cusestick, the
"echo" ofenergyfrom the farside of the
ball couldn'ttake part in the shot.

The ball-ball collision is hiding éurther
subtlety that can be important in play. As
the balls comprestogether, the interaction
is not like a simple spring. Instead it is a
sort of compound springpecause as the
flat spot gets larger, more and ma@face
area gets involved. This means that the
"spring" gets "harder" themore theballs
are compressed. For a nornwale-ball-to-
object-ball collision, this makes littledif-
ference, but wheranother object ball is
behind thefirst object ball, as when two
balls are spotted on the lorgjring, the
exact nature of the collision becomes
important.

What happens during ttehot is illustrat-
ed in Diagram 2. This is for balls that are

spring, and that stored energy is put back perfectly springy(elastic) and the predic-

into the object ball. If nenergy is lost in

tion is a little surprising. Theory saythat

the balls — and they are really quite close for perfectballs, the cuddall is expected to

to perfect — the push-off of the object ball
from thecompressiomwill stop the cudall
dead.

| bet you didn'tknow that all of that goes
on when youshoot a stop.
How big is the flatspot? You carfind it

bounce back from the two-ball collision
with some speed. For the "progressive
spring,” the speed back is expected to be
about 8% of the incoming speed. If the
balls behaved like regulasprings, gov-
erned byHooke'sLaw, thebounce-back is

yourself by putting a piece of carbon paper €XPected to be twice that large.

(if you can findone) infront of an object
ball and themoticing the size of thenark

freshly waxedballs orballs with a weffilm

Why do three ballbehave sanuch dif-
ferently that two? Iturns out that for just

It also works to use two balls, the Laws of Conservation of

Energy and Momentum forbid anything

from your condensed breath. The result is except the stop shdtom happening. If

that for a hard shot, thit spot is a quar-

ter-inch or six millimeters in diameter. How
much did the surface of eablall compress

during such acollision? Simple geometry
saysabout 0.3mm or ondundredth of an

inch. That's about the thickness of three
sheets of typing paper.

How long does this collision take? It can
be measuregust from the size of theflat
spot and the speed of tlheie ball. It has
also beenmeasured directly byVayland
Marlow in an experimentlescribed in his
book, The Physics of Pocket Billiardsie
measured the time the balls werecontact
by having themmake an electrical connec-

three balls are involved, there are many
comesthat satisfy théwo Laws, andvhich
outcome we see can only be predicted if we
include the exact details of how the balls
interact. The three ballswst be alltouch-
ing at the same time during tbellision.

So, if the cue ball is expected bounce
back, how come wanever see it do so?
(Draw doesn'tount.) The answer seems to
be that enough energy is lost in tbelli-
sion that the cuéall is fully stopped, but
doesn't getenough push-backrom the
springs to get negative motion. Yonight
try the experiment yourself with an old set
of balls, andhensome right out of théox.
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table. Itturns out that industrigbrocesses
which transport beads or pellets of material
have lots of ball-ball collisiongoing on,
and Hertz' Law isneeded to understand
them. If you have access to the Web, enter
"Hertz contact lawsphere" in @ood search
engine, and yoshould get plenty of equa-
tions.

If you've wadedthrough all of this rather
technical stuff, you deserve a reward.
Here's anold puzzle, slightlyreworded. If
you get the correct answer and are the entry
chosen by our autocratjopdge — me —
you'll get aone-year subscription to this
magazine It's better tosend e-mail tgew-
ett@sfbilliards.com, but reamail sent to

What happens to the middiball is the
usefulpart. It is goingorward some which
is contrary to theusual teaching ofstop-
shotphysics." To make a shésbm this for
the double-spathot, asshown inDiagram
3, place the cuball a little offline, and hit
the frontball full. It will get some speed to
the side, but willalso have some speéai-
ward, due to théthree-balleffect." If you
have theright small angle, you can make
the front ball in the corner pocket. This
kind of shot has beedescribed herbefore

BD in my attention is OK.

- In 1887, the brightyoung Mr. Hertz was
of 10 can be predicteffom the physics.  walking down a street iBerlin when he
Also, since the compression length is so heard an unfamiliaclicking soundcoming
small (less thai®.3mm), theshot is greatly  from atavern. Entering, he saw a teacher
changed if the two balls that are supposedand a pupil and threwvory billiard balls.
to be frozen are even tiigickness of alol- Hertz had heard of thi%illiards" but had
lar bill apart. never seen a table before. The teacher shot

The compound spring law that governs a simple carom — with thelick that had
spheres in collision is callddertz'law, and attracted Hertz — and explained the 90-
it was discovered by the same physicist degree initial caronangle.Hertz piped up,
who discovered radiovaves andwhose  "But the angle between th@aths of the
name you see in "megahertz" and suchballs must be lesthan 90degrees." How
terms. The details of the law are active  did he know? For extra credit, what was his

g IR

as the "10-times-fuller" system. The factor area of research, and rjost on thepool mistake?
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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

TECHTALK L 5 o

Sl

cion

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

BD-SEPTEMBER 2001

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

Bob Jewett

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.

Bob Jewett is a Billiard Congress of

rolling distances; We can then calculate the America Advanced-level instructor, and a

speed of théalls at impact, and thgpeed

balls are shown. For the regular case, thereof the 3 ball when it is struck by theball.

is a very cleapeak which shows the maxi-

Knowing that thedistance between the 3

partner in the San Francisco Billiard

Academy, which has courses for beginners

to instructors.
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Renew interest in your favorite game by

Has your gamereached a plateau? Do
you feellike you're in arut? What you may
need is a newgame.

Pool halls are largely filledvith players
who know only onegame. Ifthey play 8-
ball, they will refuse toplay 9-ball because
the shots are too hard atitey don't

TECHTALK

o Games

t}ilng a Tew others on for size.

contains the rules of over 30 games and isBilliards.
available for less than 1Bucks, shipping A game rarelyseen in theJ.S. butdefi-
included. Parts of the rules are online at the nitely worthlearning is English billiards. It

BCA Web site, or you can use search
engine such as www.google.com to find
other sites.

is played with two cue balls and a red ball
like carombilliards, but asnooker table is
used. Points arscored by pocketing any

understand theafety play. If 9-ball is
their game, they won't shoot straight
pool because they'reonfused by all
the choices, and of courghey don't
understand theafetyplay. If they play
pool, they'll never getclose tothose
tablesacross theoom that are 1Zeet
long ordon't have anypockets.

Such stick-in-the-muds never stretch
their minds, never learn new tech-
nigues, and will be playing the same
game in the same way in 20 ye#nat
they have for the last 10. thope you
aren't one ofthem.

When [first startedplaying, | had an
ideal situation to trydifferent games.

Pool, snooker and carom tables were
all available at the comfortable rate of
40 cents pethour. There werefairly

i &

£ i —

good players on all of thostables —

at least they were a lbetterthan | was —
and national- or world-class players could
always be seen ontap to "The City."

Among the games thaplayed during my
first year or so were straighool, 6-ball, 9-
ball, 8-ball, cribbage, cut-throat, partners
rotation (moneyball), kiss pool, call-posi-
tion 14.1, andne-pocket on the potdble;
snooker, golf, pink ball, and English bil-
liards on the snookéable; andstraightrail,
3-cushion andancy shots on the carotmil-
liard table. Bank pool, bumpgrool, bottle
pool, cowboy, 21-ball rotation, equal
offense, Fargo, line-up, pea pool, and pin
billiards | played later as the opportunities
came up.

Many games will bevaluable for master-
ing yourfavorite gamedecausdghey make
you polish particularfacets that may get
neglected in the normal courseptdy. For
example, straight-rail billiards (on the
pocketless tablé¢ustmake your cue ball hit
both theother balls to score a point and
continue shooting) will teach you how to
hit the ball softly, because once all three
balls are closesoft shots will tend to keep
themtogether. Straight rail also teaches you
to control all three balls on each shot,
which will do wonders foboth yourpreci-
sion-banking game and your cue ball con-
trol. Allen Hopkins and Dalla¥Vest have
both recommended straigtdil to improve

The first step to adopting a new game is to POO! Skills.

learn therules. The easiest way is to play
against someone wHaowsthem already,
or, if you're shy, to watch a game in

If you have troublelocating a carom
table, visit the United States Billiards
Association Web site at www.uscarom.org

progress. As important as the rules are thefor a list of all knowrrooms in the U.Sthat

tactics and strategyWhile watching an

havetables. Thévest explanation djall-to-

accomplished player, try to predict what he ball caroms is inDaly's Billiard Book,

will do. If a shot reallypuzzles you, ask
about it —most players like toshow off
their knowledge.

Another good source afiles, especially
if you're striking out on yourown, is the
Billiard Congress of Americaule book. It
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which was first published over 80 years
ago, but gives far better general cue-wield-
ing instruction than many modetmooks.
An excellent moderiookthat covers a lot
of straightrail in a few pages is Robert
Byrne's Wonderful World of Pool and

ball (three for the red, two for theppo-
nent's cue ball, anthree or two foryour
cue balldepending on whether you hit red
or white first. Youalso get two points for
making a "cannon," which iswhat the
British call a simple caronit's possible to
score 1(points in one shot by pocketing all
threeballs, butthis is a bad idea, as your
opponent's cudall stays off the table until
his turn, and scoring witfust twoballs on

a 12-foottable isquite a challenge. When
red is pocketed(they say "potted”), it
comes back to theeven oblack spot (they
say "billiard spot"). Manyturn-of-the-cen-
tury British books go intadetail about the
strategy and such of Engligilliards, and
you can often findhese in on-line auctions.
The full rules for the game are online at
www.wpbsa.com.

A game similar to English billiards but
designed for the podhble iscowboy. The
game uses a shared &gl and the 1, 3 and
5 balls. Points arscored by pocketing the
objectballs (score: the number on the ball)
or by caromingfrom one object ball to
another(score: one point for hittingwo,
two points for hitting althree). The game
is to 101, withsomedetails. Youmust land
exactly on 9(points, or theshot thattakes



you over 90 is a foul. On faul, all points
of thatinning are lost, buthere is no other

scored by caromsnly, andit's afoul to

pocket aball. Point 101must bescored by
a called scratch off the Ball. The 1spots
on the headpot, the 3 on thioot spot, and
the 5 on the center spot. Thel rules are
in the BCA rule book, and good search
engine will find several unofficial rules

sites on the Web.

In Diagram 1 is an example position
from cowboy. Your score is 85. What
should youplay? Fairly obvious is the 5
ball in the side which brings you to the
required first step of 90 points, but you
have to starplanning for the carom shots
that are requiredfter 90.Play the cue ball
off the end cushion to end at A, and you
should have an eaggrom shofrom the 1
ball to the 5 when it ispotted on the center
spot (where the shaddshll is). Butthat
shouldn't be the end of your planning.
Since youtast 10points must be scored by
caroms, you want to gather the objeatls

shoot the 5 towards D and take the ba#

Bob Jewett

would like to see discussed, pleatr®p me

towards the 3. The 5 should bank over to a line in care of this magazine.
penalty. Points 91 through 100 must be join them, if your speed is corredith all

three objecballs together, your run-out is
assured.

The games you try should fit your skKill
level. Of course, if a game fan, staywith

In the August issue, | proposed a puzzler
involving Herr Hertz and billiard-ball kiss
angles. A billiard instructor was telling a
student that thangle is a right angle or 90
degrees, and Hertated correctlyhat it is

it, but I'd recommend that beginners start less. The firsguestion was: how did Hertz

with cowboy, cribbage and straight rail. If
you'venever run out aack of9-ball, why
not play 6-ballinstead? When | first played,

6-ball was the rotation game of choice,

know that the kiss line is les¢han 90
degrees? The big hint here widst Hertz

was drawn into to theoom by the clicking
of the balls anddidn't even see the colli-

while 9-ball was considered too hard for sion. That sound isnergybeing lost in the

mostplayers in the room.
Advancedplayers should try more chal-

collision, andfrom GeorgeMcBane'sguest
column last February you know thalbst

lenging games such as snooker, 3-cushion,energy means theangle between the cue

bank pool and one-pocket. Thesevill in
turn help you work on pocketingccuracy,
cue-ball controlwith spin, cushion reaction
and precise speed control.

Good books are readily available fapst
games — does anyone know ofj@od one
on bank pool? Byrne coversany"alterna-
tive" games inWonderful Worldas well as
his Advanced Techniquéook, and his

together to make scoring easier. Play the 1Standardbook is the besavailable on 3-
ball to hit the cushion near B and to come cushion billiards. George Fels and Jack America Advanced-level instructor, and a
Koehler each have two or three books in partner in the San Francisco Billiard

to rest near C. If the 5 badifter thecarom
ends up near its startiigcation, and the
cue ball is near the centspot, you can

print on strategies artéchniques.
If you have afavorite "other" game you

ball and the object ball will biessthan the
ideal 90 degrees. Thesecond question
askedwhatHertz' errorwas. Theanswer to
that is that he should not have corrected the
instructor infront of thestudent. Of the cor-
rect answers, Anthony DeAngelo had the
mostcomplete response, $@'ll begetting

a year'ssubscription toBilliards Digest.

Bob Jewett is a Billiard Congress of

Academy, which has courses for beginners
to instructors.
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Do you enjoyplaying in double-elimi-
nation format tournaments? lfyou're like
me, you findthem torture. If you lose your
first match, you have to win twice asany
matches as the guy wibeat you irorder to
finish in the same spot. How can that be
fair?

Round-Roon - Formats

A simple alternative to double elimination.

you'll seethat Player I's opponents éach
round are in numericarder. It may be that also have a 4-tecord.
it is better to have dlifferent order. The The tournament director better stilave
usual problem that comes up is that if two the paper he reaftom at thestart of the
friends arematched up in a lateund,they tournament that describes the tie-breaking
may decide who should win thave the criteria. If Andy loses and Eamvins to tie
best chance to takdirst place. Suppose  him with a 4-1 record, there are twwom-
— 1 mon ways to decide firgtlace. One

because one of them has to win amidl

Round-robin is an alternative for-|
mat that solves many of therob- Im ales e W is by a playoff, but oftethere is no
lems with "DE." It was the most | < |« il Bl (i time for that.Alternatively, a two-
popular championshigformat for e wlwlw!lwl a0 way tie can be decided by the match
manyyears, and wasnly displaced ANy |7 ) that the two players playedince
when tournamentsstarted having w lwe |- . 5.9 Andy beat Earkarlier, he would get
much larger fields.Even with a il < 3 14 first and Earlwould get second.
large field, it is possible to have a = = o Other ways to decide ties include
modified round-robinthat lets most Carl J 1 3 2 -4 total points scored, pointallowed,
of the playersplay moregames, and | B = 1 and inning average. The actual
is fairer in the selection of who | Dave |3 |Z 3 |0 ) O-4 method is not as important &sv-
advances. | ing it written down and posted.

In the basic round-robin tourna- Earl 0 |WIWwWi([|w 31 Include all the criteria in ordesuch
ment, everyonglayseveryone else as head-to-head; most poistored,;
once. This is astandardarrange- Fiona {2 W |W]WwW 3-1] | fewest points allowed; one-game
ment for mostieagueplay. A main

problem is to construct a schedule.

There are programs and pamphlets for this,Andy and Bill arebuddies, and whethey

but it is veryeasy to do by hand. Fexam-
ple, suppose wehave eight players, or

teams, numbered 1 through 8. Write theseto shoot his best so thAndy can advance

down in tworowslike this:

1345

2876

Pair these by columns tfind the first-
round matchesi1-2, 3-8, 4-7, 5-6. Ideally,

all these matches happen at the same time'€&rrange the order of theunds, orassign

Now here's théricky part. Keeping the "1 "
in its place, rotate all theestcounterclock-
wise:

1456

3287

playoff. Also, therule for forfeits is

"~ important to sehead oftime. If a
player abandons the tournament — that is,
he fails toplay his last severahatches —
it is reasonable to simplgrase his entire
record. If someone misses one match,
assign an F for his score for zero points.

Remember the brother-in-law rule? In the
tournament shown, the angles are a little
different. BecauséAndy is guaranteed first
before the finatound isplayed, he calose
to Bill without cost. On the other hand,
another win for Billwill tie him for third

play each otherAndy has a 4-0 record and
Bill is 2-2. There is a temptation for Bill not

to 5-0 and have ck on amajorprize. To
avoid this problem, you carinvoke the
"brother-in-law" rule: matches between
friends/cousins/road partners will be in the
early rounds. To accomplisthis, simply

the names to the initial numbers to put all

of the buddy-buddy matches in tHest  pace with the loser of the Earl-Fiona

round or two. match, and that might be worth a little more
The results are usually shown on a specialprize money.

round-robin chartFigure 1 shows thepar- In a league situation where one team trav-

The numbers on the top row moved to the tial results of a six-player tournament. The els and one plays at home, you diswe to

left and thenumbers on the bottom row
moved to theight, giving thesecond-round
matches:1-3, 2-4, 5-8, 6-7.Continue this
until you havesevenrounds. Sinceeach
player plays everyonelse, thenumber of
rounds in a round-robin will always be one
less than the number pfayers.

This method of "construction hytation"
works for any evemumber of players. If
you have an odd number pfayers, just
insert an extra player namedye" and
you'reback to the everase.Bye's oppo-
nent gets to sit out thadund. Therewill be
as manyrounds aghere are real players in
this case.

If you work through the abovexample,
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players' names arentered on théeft side  assign home/away for eaahatch. Usually
and across the top (perhaps abbreviated)this can't bedone perfectly, so thaevery
The entries in thegrid show the match teamgets anequal number ohome and
scores for the play so far in this race-to-four awaygames, and there are never more than
event. For exampléjndy has fouwins on  two homes or aways in a row for any team.
his row from hismatches, marked as Ws | the league plays a "double round-robin,"
across. Tdind out thescores of his oppo- s thateachmatch-upoccurstwice, asim-
nents in those matchgastread down the  ple ryle is to play at home in the second

A" column to see, for example, th&larl i if you played that teamaway in the
won three games againsndy. first half.

There are three matchésft, Andy-Bill, In somesituations, it iest to arrange the
Carl-Dave and Earl-Fiona. At this point in  rounds so that the best matches saeed
the tournament, the spectators will be figur- for the final rounds. It helps if theelative
ing out all the possibilities. ndy wins,  strengths of the players are known at the
he has firsplace for sure, but if héoses  gtart, and theplayers are entereihto the
he'll be tied with either Earl or Fiona, chart in order ofability. A schedule con-



structed to "save the best fast" is shown

in Figure 2. Theentries in thegrid are the

rounds in which each match takpkace.
For example, the top-ranked playérst)
plays the worst player (8th) in thfirst
round. Notice that the nominal "number group, giving 16 in theext round. At that

one"

has progressively moredifficult

m i If a league plays a double
o x T e round robin, the second
tal | Zrad] ard | ath | Bth | B0 | Tih | Sth | half can be set up bgeed-
15t Tlelslal3]2]q ings from the standings
after the firsthalf, to make
“nd | 7 5| g 91 4 E 2 the fi_nal weeks of play the
mostimportant.
Id |6 |5 O 413 The main problemwith
round-robins is thevery
| th |5 |6 |7 11213]4 large number of matches
for a large number of
Sh 43211 T16]5 entries. Local pootourna-
[ ments commonly draw 50
Bth|3j411]2]7 3|6 players or more, areven if
=rug [ : - you had 25 tables to play
M2 11 |4]|3]6]5 ¢ on, 49 roundswould be
| more than most could
{ Bthl1]2]|aja]5]|6]7 stand. The standard way to
ol e handle this is to play

"round-robins in flights." The players are
divided upinto smaller groups, and each
group plays its own mini-round-robin. For
48 players, eight groups of sivould work.
Two players could advancéom each

point, everyone would have playefive

matches in each round, until he plays the matches, so tsavetime youcould switch
nominal number two in theeventhround.

Also note that all thenatches among the

top fourplayerswill take place in thefinal

three rounds (5-6-7).

to a single-elimination format, anthere
would be only fourmore rounds. With
plenty oftime, perhaps in &wo-day tour-

Bob Jewett

players intofour flights of four with one
player advancing to dinal round offour
players. Thatvould leave six rounds on the
final day.

At the recent Conlon Worldcup 3-
Cushion tournament in La¥egas, the
problem was how to accommodate 132
entries on eighttables in threedays to
select 12 qualifiers tadvance to the main
tournament with the seeded players. One
way would have been to have a single-elim-
ination tournament, but it would be brutal
for the many foreigmplayers totravel such
a long way for possibly only one match. To
guarantee at least two matches for every-
one, the first round was set up asrd8nd-
robins in groups dhree. Some@roups had
only two players, sdhey playedeach other
twice. The single winnefrom eachgroup
then went on to two rounds of single-elim-
ination, so no one played motkean four
matches in the preliminaries.

Round-robins are especiallyell suited
to determine the best playamongeight or
so. Theyalso workwell for a league format
with a longschedule. Even fdairly large,
short tournaments, their advantage of giv-
ing everyone a reasonable amount of play
makes them worthrying. A free on-line
schedule planner is available at the Vgigb

nament, you could instead divide the 16 http://www.playpool.com.
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Bob Jewett TECHTALK -z

mination Formats

More formatting alternatives for running your own tournament.

Last month, | tried toconvince you to  special pattern that is important fboth see them in the finals again. If veBdn't

try a round-robirformat foryour nexttour- seeding players and placingyes. The seed them, and they wepaired by chance
nament. Round-robin is the fairest way to numbers are placed startifigm the 1 on  in the firstround, there would be good
determine the best amona@eoup. Forbest  the right side. Moving to thieft, the 1runs  chance that the best player would be quick-
results, especially if the players atiwided up the top of the chart. In the "finals" ly gone from thgournament.

into preliminary flights, the relative round, the number 2 is added next to the 1 Of course, youdon't always know how
strengths of the players __strong theplayers are,
should be known so and then a random

that the top players can . draw for spots must
be seeded intdifferent 1 Figpnrw | suffice. There are also

groups. It has the middle-strength play-

advantages of more ers who will argue for
play for most entrants "] random draweven if
and a chance to recover | the strengths are more
from a single loss, but or less known, because
it requires moretables 4 they would ratherhave

and time than areften the possibility of all the

=] | | |& |n (00 =

available. ‘] | champions in one part
When time and tables =emi-finals  Finals | of the chart and them-
are short, an elimina- 3 ps)glr\;esR;nn d?)%n?jr;vtvhser
tion tournament of )

some kind is better. oftenl pl’OdliI]C€ very

The standard in the 2 unbalancecharts.

U.S. has beemlouble- This numbering
elimination tourna- 2 scheme also can be
ments, but there are E used to place byes.
several alternatives.

Whenplacing byes, the

This column will go £ P idea is tospread them
over single-elimination | uarter finals as evenly as possible

formats  of various | (round of &) | through the chart. 1
types. e Gl JE R A TR | remember a $100,000
The basic idea isimple: win and you and it runsdown to the left. In thesemi- ool tournament in thé€980s in which the
play againjose and you ghome.Figure 1 finals, a 4 is addedext to the one and it byes were drawn for positigost like the
shows areight-player chart that illustrates also runs to théeft. In thequarterfinals, or ~ Players, andthey happened to clump
severalimportant points. Théirst isthat as  round of 8, an 8 is added next to thee,  together on the bottom of the chart. In that
you movefrom where the playerstart on  and if we had more roundgey too would ~ tournament, Mr. Bye played his brother,
the left side to the right, the number of rundown to the left. Theule isthat in each ~ and one of them did get through to the sec-
players left is reduced by half in each round, the numbetext to the 1 is theum- ~ ©ond round. His opponent, who had played

round, in the progressict4-2-1. Themath  ber of players irthat round. their cousin, Mr. Bye, in thdirst round,
whizzes will recognize these as the powers One spot ideft in thesemifinals is nextto &S veryhappy to see hirthere.
of the number 2, which halgecomemuch  the 2, and the obvious choice issice 4 Suppose we have ®@urnament and six

more popular with the rise ofcomputers  had already been placeext to the 1This  playersshow up. Weneed tofill the eight-
and theirbinary number system. If you hints at the otherule for this numbering player chart, so two bydsave to be added.
need moreroom, the nextadded round to  scheme: inevery round, the numbers in Just place them in the highest spots (7 and
the leftwould have 1€spots,then 32, 64, each match add up to the same toFaus  8) in Figure 1, andhave theplayersdraw
128, and so on. 1+4=5 and2+3=5.Check to see that in the cards numbered 1 through 6 for thgiots.
If you have a number of playetisatisn't quarterfinals, all the matches add up to 9. The numbering scheme guarantees that
a power oftwo, you add enougtbyes” to  This total number is always one more than byeswill be spread out.
exactlyfill the chart. If you happen tplay the number of players in the round. Homework exercise: extend tichart one
Mr. Bye in the firstround, you can be pret-  How does seeding work? The purpose of round to theleft for 16 players, and place
ty sure of a win — he rarelynakes it to the  seeding is to prevent the bgsayersfrom five byes.
secondround. playing each other in the early rounds. Sometimes you have tooth place byes
In the example tournament, 1 beats 8 in Suppose we have the defending championand seedegblayers. For this, you have to
the first round, and continues winning and the defending runner-up in the tourna- decide whether the seedpthyersshould
through the finals, where Heats 2. ment. If we placghem in thenumber 1 and  get a freeride in thefirst round. If sojust
The numbers in the diagram haveay 2 spots on the chart, we have a chance tause the chart as is — the high numbers
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where the byes go are guaranteed toée

nals. Those are joine

number of spots
plus one, and run-
ning up. In Figure

1, this would be
4+1=5 and 6 for
two byes.

In some single-
elimination tourna-
ments, a much
stronger form of
seeding is used.
The seedeghlayers
don'teven show up
for the first several
rounds; they join
the tournament
already in progress.
This is illustrated
in Figure 2. The
tournament begins
with 16 weaker
players who play
two rounds of
elimination topro-
duce four players
for the quarterfi-

d Bgur seedeglay-

to the 1, 2, 3, etc. If you decide that the ers to bring the player count up to eight.
Is this afair format? Ofcoursenot. Is it a
all, they already have seeded spots — put good format?Maybe. If youwant to pro-

seedeglayersshould not get byes —after

the byes in the spotstartingfrom half the

Bob Jewett

to participate in a top-flight event and guar-
antee that all the top playewsll be in the
later rounds, thisformat is a goodthoice.
You can think of it as two separataurna-
ments: aqualification event between 16
playerswith four advancing, and thenain
event with eight players, including four
seeds.

A major advantage of single-elimination
events is the small number of rounused-
ed to determine a champidWith 256play-
ers and an unlimited number of tables, you
need onlyeight rounds (256, 128, 64, 32,
16, 8, 4, 2) to determine winner. The
number of matches is also smaliith only
255. (Rule: thenumber of matches is one
less than the number of real players.) For
scheduling, you also have factor in the
number oftables available, since you usu-
ally won't have 128 tables available. With
16 tables, you need 8 roundsptdyjust to
get through the group-of-256After that,
things get easier, as you haeely half as
many players in each succeeding round.
Software isavailable on the Internet teelp
with planning and charting.

Nexttime, I'll go into some other tourna-
ment formats. If you haveByrne's
Advanced Technique in Pool and
Billiards, turn to page 77 for somaddi-

vide both an opportunity for weaker players tional ideas.

RID - DFCEMRFR Jr[tﬁ 15



	2001-01
	2001-02
	2001-03
	2001-04
	2001-05
	2001-06
	2001-07
	2001-08
	2001-09
	2001-10
	2001-11
	2001-12

