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DubleElminaion Formai

Another loss isn't necessarily the

In the pasttwo monthsl've tried to con-
vince you that round-robin aingle-elimi-
nation formats are théest. Thismonth,
we'll go overwhat has become the standard
for large tournaments in the US, the dou-

player's gain.

ble-elimination format. Idon'tlike the DE

format myself, buit's useful tounderstand
it if you're going to be a tournamedirec- | L 8

tor or even @layer in one.

The basic goal behind DE is tallow
every player to have more than omatch;

Ty 14

the main complaintabout single-elimina-

w13

tion is that everyone who loses in tfirst
round only gets one match. You stay in the
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DE tournament until you have twosses. | |
(Interestingly, youdon't hear about tennis

players clamoring for DE in tenntsurna- I

ments.) The problem is how to arrange the
matchedairly, and for areasonably speedy | -
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conclusion. ly determined, she or he comeser to play
Diagram 1 shows a standard DE chart for the winner of thevinners'side in match 14.
eight players. Thdirst matches arelown There are two basic ways to do ttiisal
the middle. Seeding arlyes for thefirst match. In the old days, if theinners'final-
round are done the same as for single-elim-ist lost, then each player would hasely
ination, which was covered lastonth. The  one loss, and in keepingith the concept
matches are numbered for reference.

The winners of thefirst round advance
towards theright, while the losersnove to
the left. Thewinners'side remains simple.
The losersside is complicated by theeed
to make room for the latdpsers on the
winners'side. This isshown by theappear- 4 4
ance of L7 and L8 in matches 10 and 9, madelonger to make it detterdecider of
who are the losers of matches 7 and 8. Who's thebest.

An important thing to note is thathen
L7 and L8 move over to thiosers'side, for DE is that there are twice amany
they swap top anbottom. This is taavoid rounds on thédosers'side. This meanghat
repeatednatches. For example, if L7 were if you play thewinners through aguickly
not swapped to thbottom, hemight have  as possible, the winner ofatch 11 will be
to play the same person he played in matchwaiting for severalrounds, gettingrusty
1 or 2. While there is no way tavoid
repeated matches somepoint in the tour-
nament,they should be delayed dsng as
possible, sothat they canonly occur

order numbered on Diagram 1, thewdl
be fewerlong waits.

If you lose in thefirst round, winning the

twice asmanyrounds as for single-elimina-
tion. Tournament spreadsheets on the Web
sites mentioned beforwill keep track of
these details for you.

An alternative DE chart is shown in
Diagram 2. The idea here ithat the losers

of DE, there would have to be another from each round on theinners' sideform
match. The potential of needing a whole their own single-elimination tournament.
extra match at the end of the tournament The winners of each mini-tournamemme
can really mess ugcheduling, especially if
it is being taped for TV. The solution that is the losers' side. Thishart is easier téol-

used nearly always today is to have a singlejow and plan the schedule for than the nor-
final match. Sometimes this single match is mal DE chart.

back together tdind the overall winner of

The mainproblemwith this system is that
if the original chart hagearly 50%byes,

One problem while scheduling the rounds the bracket for the losers in tlfiest round

will be very sparselypopulated, and the
players will have aneasy ride into the
money. This can be corrected by combining
the first- andsecond-round loserito a
single bracket, as showniagram 3. Itis

and fretting. If matches are played in the like part of the DEchartfolded over.

A final system that letplayers have a
second chance is the "buy-back" format.
For this, you have aunch ofpreliminary,

between players who are already in the tournament will be a real challenge, since small single-eliminationgroups. Eight

money. With eight players, youwcan't do
betterthan this one swap, but with 64 or get to the finals as the person vhstbeat
128, things gemore complicated. Ayood
large DE chart will do at least twevels of
mixing/shuffling to delayrepeats.

| shudder tothink of all the DEevents
I've played in thatdidn't dothis shuffling,
and | ended uposingtwice to one player. |
would have much preferred to play some-
one else for my secoridss.

When a winner on thesers'side is final-

1967 U.S. Open14.1 tournament, whdost
in the first round andcame back tdbeat
Luther Lassiter twice in thénals to win
the tournament.

For schedulingit's important to notehat
therewill be nearly two matches fagach
player entered, and there will babout
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you have to wirtwice as many matches to players is usually good number. The win-

ner of each flighgoes on to thenain com-

you. The best example of someone who petition. Theseven players whimst can re-
met this challenge was Jimmy Caras in the enter the tournamentisually theywill pay

another entry fee, but you couldlso
include one re-entry in theriginal fee. Itis
possible for a player to get back in the tour-
nament severalimes, depending on how
much time is available and haguickly the
maximum number of entries (and re-
entries) is reachedl've seen one player
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Lz they sign up an.d you
have flights with a
L3 mixture of new and re-

entered players. It is

L4 T__T"_l_ best to form two
LS groups at a time, so
| L& that no one knows

1

:|_ | exactly who will be in
| A : —_— | their flight when they
start five times and eventually end up with Sign up.
third place in the main event. Once all the preliminary groups of eight

One advantage of this formattisat you  are played out, the main evdrggins as a

have to waitbefore the"main" event, but
they can know wherthat will start and
schedule their time accordingly.

This "buy-back"format offers thebest of
double-elimination — players get asany
chances as they want — and single-elimi-
nation — with the straight-forwarahart
and schedule. It workbest in an handi-
capped event, since the playelsn't care
so much whetheEfren is going to be in
their flight, but with thesecond and third
chance, an initial bad draw can be over-

can start play when onlgome of the play- single elimination. You can use seeding so come.
ers are present. For example, as soon as 1€iat any byes go to those players who qual- If you have a competitiorformat you

were at the site, you coultraw into two ified first. This encourageplayers to arrive
groups of eight. Asmore playersarrive,  early. Thewinners of the initial groups do

enjoy, pleasesend it in and'll discuss the
most interesting in &ture column.
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-Ball Rules

The many different versions of one of today's most co mmon games.

Do you think you know the rules of 8-
ball? Unless yowcheck the rule book fairly
often, your knowledge is likely out adate.
Since an earlyersion of thegame appeared
in 1925,therehave been at lea&iur major
revisions andmany minor modifications.

Fig. 1 is takenfrom page 53 of the 1925
Brunswick-Balke-Collender publication,
Rules Governing the Royal Game of
Billiards. It is quite clearly 8-ballput it is a
kinder, simplerform of thegame. It is also
apparently a marketing ploysince it
requires a special setlodlls toplay it.

A main theme running through thésto-
ry of 8-ball is themethod of choosing

groups. In 1925, if you only made one| ..

kind of ball on the breakthat was what

you got. If you made both kinds, you | .

chose. If neither, your opponent presum
ably chosebefore his shot, but theiles
are silent on thisase.

your opponent ball-in-hand behind thelg 13—

special rule for the 1 and balls.These had  for the 1 and 15 wergone, perhaps because
to go in the right and left-side pockets, as of the growing number afoin-op tables for
indicated inDiagram 2. Although the rule  which it was expensive to spoalls.
book said nothing about where those two Choice of group was determined on the
special ballsshould be racked — only the break shot if only onkind of ball was made,
eight was specifieg-1've played in an old-  or by the firstperson to legally pocket a ball
time room where the standard spots were asfrom achosen group. The requirement to hit
shown, presumably to keep them ouplaly your ownball was in, and if younadeballs
at the start of thgame. on a bad hit, you had tpotyour own but

If you made your special ball in a wrong nhot youropponent'sSlop was still allowed
pocket, it spotted up, and yeent on shoot- ~ except on the 8.
ing. Thisrule is actually quiteuseful to a 1970 through 1974 sawonly one minor
good player who can continue tmake the  change: if youdidn't drive aball to acush-

S e e A R IR ion, your opponent got to take ball-in-
SBB-C.C0 Porke Billiands | hand'in he kichen.
Ama La- ¥ balls—eeyen In 1977there was a substantial rewrite,
- 1'1’"" S m 'ﬁ" 'H S5 and rules for "The Championshipame"
' FEEREE | expanded tofive pages,largely due to
binck _'!'.u many of thegeneralrules ofpool being
sl = | restated in the 8-ball sectionBalls
jumped off thetable werementioned for
the first time; they were spotted, but the
shot was not a foul.

line. In fact, it seems that scratchwlen  Fig 1. An early variation of 8-ball from 1925. Choice of groups was rather strange.

making the black ball was not loss of
game. Theonly way that you could lose
early was to pocket the bladiefore your
colors were gone. Alsothere was no
requirement to contact your own objéotll
first, even whenplaying the black, so all
combinationswere fair.

The rule for a bad break was a little

strange. You had to get two balls to a cush-

ion or pocket a ball on the break, or your

After the break, the table wastill open,
ball off the spotperhaps breaking up a last and then you got whatever you madere
cluster, and then taking a feshots to get of. The rule on needing trive the cue ball
onto the right pocket. or the 8 ball to a cushion, which haden

Choice of group, in 1945, was up to the broken sincel945, was finally fixed. Until
breaker if he pocketed a ball or up to his 1977, making the 8 on theeak had been a
opponent if not; balls pocketed on the break loss; then it became a wirynless you
were irrelevant. scratched. The rule about calling the 8 was

A major addition was a lot afays to lose  tightened up, so that an uncalled 8 ball was
with the 8ball. If you hit the 8vall directly 0SS ofgame,even if youdidn't pocket it.

opponent got to break and select a groupwhenplaying it, then you had to drive the 8  The penalty for a foubecame taking the

whether he pocketed a ball or not.

The entire1925 rules for8-ball arebarely
a pagdong. | wonder whethethey succeed-
ed in selling any sets of red/yellow/black
balls?

In 1945, a brand-new rules publication
appearedfrom a new organization, the
Billiard Association of America. This would
transform into the Billiard Congress of
America in 1948, and th&945 rule book
was carried alongvith a slightly different
cover but identicalrules text through the
1963edition.

This new version of 8-ball wdsoth closer
to and further away from thpresent game
than B.B.C.Co.pool. Standard numbered
balls wereused inhigh and low groups.
These were not referred to astripes and
solids," perhaps becauseme sets of balls
were not the current solid/stripe style.

The most notable change 945 was a
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or the cue ball to a cushion or ylmst. This balls in position, or taking the cue ball in
rule was probably mistaken for 3@ars, as  hand in thekitchen. If you were on the 8,
you would loseeven if you had drivelsev-  you could have it spotted arghoot a spot
eral of youropponent's balls toushions —  shot. Presumably this last wrinkteptyour

it had to be the 8 or the cue ball to a cushion. opponentfrom surrounding the 8 ball to
On the other hand, if you were hooked on keep youfrom anyshot.

the 8 ball, and yobanked to hit it, you did- ~ The 1978rule book hadboth the"Singles
n't need to hit any cushion afterwards. Ifyou Championship Game" and the "Coin-
didn't hit the 8 aall, you lost, as well as if Operated Championshipame," withminor
you scratched or made the 8 in the wrong differences.

pocket. 1980 sawanothemajorrewrite. In aflash-

All combinations were allowedexcept  back to 1925, the groupsere described as
when on the 8, so the concept of "hit your either "stripes and solids" otbi-colored,"
own ball first" did not yet exist. and for severajears, the BCAisedred/yel-

In 1925, you could make the black in some low/black  sets in  the  National
random pocket on a combination and Championships. The corner balls on the rack
scratch, and you still won trgame — or at  were specified to be one of eagtoup.
leastthat's the way theules read. The requirecbpenbreak was novdefined

Around 1967, the firsthanges to the rules as fourballs to a cushiorpreviously it was
in 20 years appeared, and the result waswhatever the referee was comfortable with.
close to the curremtles. Thespecial rules If you failed, your opponent could shoot



from theposition or rebreak. Making the 8 dust thatyear.

on the break was a win, but an optional
rerack-rebreak rule wdssted.

Presumably following9-ball, three con-
secutive fouls watoss ofgame. An option-
al ball-in-hand, anywhere rale was listed,

very interesting — imagine being on the 8
with all of your opponent's ballstill up.

Another optional rule listed 1980 was
"last pocket." Under thisule, you had to
make the 8 in theame pocket as the last of
your group. Anexceptionwas that if the 8
was hanging on the lip of the wrong pocket,
you couldbank the cue ball three or more
cushions to play it in thatocket.

In 1985, making the 8 on the break was alt

re-rack, but for team play, it was a wiball-
shot was introduced as an optionagke, and
if you pocketed uncalletialls, they spotted
up, except for youopponent'svhich stayed
down, and on a coin-op everything would
stay down. In a surprising change, calling
the 8 became a "should-do" for teleooter,

and it was the duty of the opponent or refer- to be indicated. An 8 on the bregkve a

ee to ask for a call ifone was heard.
Also in 1985, the three-foukule was

Choice of groups changed to tHist
legally pocketedball after the break. All
combinations were permitted on an open
table,even using the Ball first.

In 1986, call-shot was required to the
and these two rules together must have beerextentthat every ball andevery pocket had

each player had three turns with no attemptbut your opponent'siould stay down.

to make a ball, the game wasdaw. The
idea of"cue-ballfouls only" wasintroduced
for casual play.Sadly, bicolor sets bit the

Bob Jewett

minute time-limit rule was suggested, and a
stalemate wasedefined as sixonsecutive
fouls (three by eaclplayer).

1992 saw'Gentlemen's Call'introduced,
no longer requiring calling obvious shots.
Alternate breaks became the standard;
before it was loser-breaks not specified.

In 1993, a "safetyshot" was explicitly
added, sdhat youcould shoot in a ball and
force your opponent to shoot from the
resulting position. Jumpedbject balls
became doul and allwere spotted.

In 1994, aspecial rule for "cue-bafbuls
only" was added so that if younoved a
near-byball on a jump or masshot, it was
considered a foulStalemate got its third
definition, which removedfouls as a
requirement but did require exacthree
objectballs on the table. On ampentable,
you could still hit the 8 first, but iwould be
counted as aiss.

The year 2000 saw the lasijor changes,
but the millennium is young. Winner-breaks
is the standard, but options are listed. Hitting
the 8 first on an opetable is now a foul.

rerack and rebreak, or spot the 8 and playJumped balls no longer spot. A stalemate can
on. Jumped balls were considered a miss butoccur with any number of balls on tteble.
stricken, and the stalemate rale appeared. Ifnot a foul, and your owballs would spot,

So, do you still think you know how tday
8-ball? Come omver and we can plagome

In 1988, a scratch when playing the 8 was "B.B.C.Co." Pocke8illiards. | picked up a
changedrom loss of game tgust afoul as
long at the 8 was nopocketed. A one-

red/yellow/black set in the 80s — the 1980s.
It takes about 30 seconds to learnrhles.
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Who Wants a Spot?

Calculating

our odds.

Handicapping and calculating

rated; andfigure the odds in a handi- This means that if we play aace-to-
the odds abilliards is olderthan cue tips

capped match when the spot is not quite eight games of 9-ball, | cagxpect to win
— literally. Figure 1 is a section of a right. about 2, or 1/4 of Efren's score.

book by E.White from 1807 called A The underlyingidea isthat players of How shouldEfren match uith some-
Practical Treatise on the Game of differentabilities will scoreballs, points, one rated 6@ointsbelow me? In theory,
Billiards. While he does mention chalk, or games at certain rates or ratios, andhe would win 16 games fagach game

leather tips were unknown to him, so he these can describe the relatiagilities of

they won — 12Qpointsdifference is four

recommends rough- ]
ing the wood of the
point of the cuewith

a file before trying to
apply spin such as!
draw.

White devotes a

TRIATISE ON BILLIARDSE,

Wien & Person who gives four MHmﬁﬁ,ﬁf

practice might
diverge forthis case,
as any hung9-ball

would be a very cost-
ly mistake on Efren's

times 30, or four fac-
. tors of 2.Theory and

large part of thebook | part, relative to the
to tables of the cor- : : i s Sl el e B e b el same mistake in a
rectodds at billiards. g all . CHE o to§ -Iﬂ'-'ﬂ:“ﬁ.-.’: :g"- ht -_II“ s scratchgame.
Evidently the | SRR tog. A e B = g ! ﬁ-' : Using math,which
On|00ke-rs were fond | 11 - & -‘- I -cmﬂ;fﬂ‘y_' i"i'r-. {" E':""f:‘ | won't go into here,_
of betting on the e T RNt S B | you can calculate fair
ISnI((j:Ieu, deas athe(r:lljallﬁze Fig. 1. White's odds from his A Practical Treatise on the Game of Billiards. match-ups for any

which forbidsproposing a benot in line
with the accepted odds.

In White'sday, thestandard game was
a sort ofpocket billiards to 12 points.
The odds reproduced arest for thecase
when someone iggiving up 4 points on

those players with a singleumber. You
may not agree with this idea. You might
imagine a "paper, scissorspck" situa-
tion: A beats B withbetter shot-making,
B beats C with bettesafety play, and C
beats A by better position and longns.

12, and the weaker player has nine or 10The game is multi-dimensionabut the
points. For example, if the better player assumption here ishat players can be
is ahead 10-9, the correatids are 7-2 in  placed in a pecking order on a single
his favor, according towhite. The odds line. | think that most of the time that
are complicated because most shotsassumption works prettwell.

scoremultiple points in that game. The firstthing to do is set up the abili-
White goes on through many tables of ty rating scale. A simple way to state it is
specific odds on all possible scores with that if you beat me by 2:1 on score,
all possible handicaps in games to 12 you're 30rating points bettethan | am.
points. He supportghis with pages of  Suppose in turnthat Efren and Earl both
calculations offractions and powers and beat you by a 2:Imargin. This makes
finite series. In one example, he calcu- them 30points aboveyou. Wecould say
lates — using fractions with seventh and that they are at theop, rated at100. That

particular rating dif-
ference.Figure 2 shows a tiny part of a
complete chart. Thdeft column is the
difference inskill rating (RD for Rating
Difference) of twoplayers and the right
column is the correct spot. Theould be
at one-pocket, and thepotwould be the
balls needed for game, or it could be 9-
ball and the spot would be gameseded
for the match.

Note that the RD for an 8-fairing is
different from the RD for a 4-®airing.
This is the same ratio of
games/points/balls, so you wouékpect
the same rating difference, but the
detailed math saythat thelonger match
favors thebetterplayer. Similarly, a 2-1
match has an RD of 38ecause irsuch a
short match, chance plays larger part
and gives theveaker player the edge. For

ninth powers — the odds as 71828 to would make you a 70 and me a 40. The a 2:1 ratio, the simple explanation of the

28172 or "verynear to 23 to 9" for one

problemwith this is that there are players
possible situation.

whom | can beat 2:1 whibeat others 2:1

| suspect that the modern billiaaldi-
ence isjust asinterested inthat level of
detail asWhite's readers were inl807,
so I'll keep the arithmetic in thiollow-
ing to a minimum. What'll outline is a

who beat others 2:1 ... and thewest
player on the totem pole is rated -&0.
Some playerswould take offense at
being told thathey have a negative abil-
ity rating. Fortunately, we can fithis by

system that allows you to do many adding 100 to everyone's rating and
things: estimate the relative strengths of €veryone is back in positivterritory, and

two players whohave played a match;
calculate afair gamebetweentwo play-
ers if theyhave both played third play-
er but not each other; figurefair handi-
cap between players whbave been
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the differencesdon’t change.

How would Efren and Imatch up? We
would be 60rating points apart (100-40
or 200-140after inflation), which means
two steps of a 2:1 ratio of games won.

system gives an RD of 30 as mentioned
above, but thigeally applies only tovery
long matches.

You could use a table like Figure 2 to
establish your own player-rankingys-
tem. Suppose Earl beats you in a tourna-
ment by a score d-5. From thetable,
this means thayou're 27 pointsbelow
him. Of course, one match does not a
career make, and you woulHave to
average éunch of matches together to
get an accurate estimate of relative
strengths.

If someone had a lot of databout
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RD Odds
5.3 0-§
6.0 8-7
10.4 5-4
11.3 9-7
13.1 8-6
13.7 4-3
18.4 9-6
20.1 3.2
21.5 8-5
24.] 5-3

RD

0

5

10
15
20
25
30
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l' '_Fig. - Ii:::liling Difference Match

RD

26.8
33.9
37.2
38.1
44.3
50.9
58.3
71.0
72.1
82.5
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Fig. 3. Chances With a 9-7 Spot

Chances

0% T0%
I9%:61%
48%:52%
57%:43%
65%:35%
13%:27%
60%:40%

matches, a lot of
spare time, and
plenty of energy,
they couldestab-
lish player rank-
ings based on
long-term tour-
nament perfor-
mance using this
RD technique. |
think there
would beconsid-
erable interest in
suchrankings.
Figure 2 can
also suggest how
to change a spot
thatdoesn'tseem
quite right.
Suppose you are
giving someone
9-7 at one-pocket
— they need to
make severballs
before you make
nine.You're win-
ning consistent-
ly, so a change of
spot seems in
order. 86 is a
minor  adjust-

ment, as the RD changeléssthan two
points, while 9-6 is a seven-point change
and aboutfour times as much adjust-
ment.

In fact, the math allows you to estimate
how muchchangewould be fair based on
the percentage of wingu'rerecording.

In Figure 3 is a table of the expected
winning percentages in a 9datch for
various rating differences. For example,
if you are winning 65% of the games
evengiving up that spot, your real supe-
riority is 20 RD points, rathetthan the
11.3 thespot implies. Checking the table
in Figure 2, youcould give up 9-6 and
retain a smalkdge, assuming the calcu-
lations havebeen perfect.

As long as people have strudialls
with cues,they have beeinterested in
the odds of winning. Thesileas and
technigues may answer some yajur
guestions. For more details on how this
system works or for more complete
tables oprobabilities, contact me aew-
ett® sfbilliards .com.

Bob Jewett is a Billiard Congress of
America Advanced-level instructor, and a
partner in the San Francisco Billiard
Academy, which has courses for beginners
to instructors.
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One of the most-repeated maxims in
pool instruction is that you should never

TECHTALK 257

Outside Assistance

A little spin to help the angle?

feel better with a littleoutside? If you have the cue ball'smotion will dominate, and
to shoot a spot shot, do you help the angleyou will still have throw. If you have too

use sidespin unless you really need it toa little with spin? A pool buddy of mine much sidespin, the ball will btarown in

position the cue ball. Many teachers assertmuch prefersinside English ontough cut

that nearly all shots can Ipéayedwith a hit
on the vertical centerline of

the other direction.

shots whenposition isn't a factor, as it Is it evenpossible to gethis last condi-

the cue balldraw and follow i
are OK, but side is to be
avoided.

Willie Mosconi told us, sl
"My experience has taught
me thatmorethan 85% of the ! |
shots can be accomplished by | =/
stroking the cue ball in the
center of its verticadxis." He
later said,"The vastmajority -
of shots can and should be
executed by stroking the cue |-
ball at its exact center,” and | ™ -
"Resort to Englistonly when % : *

b, tion of "excess" outside
x © 1! English? Absolutely! The
fuller thehit, the easier it is to
do, since the cueball's
Nk e Lw motion across thebjectball
i is slower. On #&alf-ball hit, it
| takes only a moderate
I amount of spin,not even
close to maximumpossible
tip offset on the cuéall.

12 So, to get cancellation of
‘ the two sources dhrow, you
need to balance the English
against the amount of cut.
This leads to thguestion of

Ll SRS
= - bt = - -

you are confronted with the need to alter
cue- or object-ball action radically." In
Diagram 1, you'll need that something

how perfectlythis needs to be done in order
to get pretty good results. This idificult
experiment to do, as you need to control

woa-ld be inDiagram 1 if the 1 were the
gameball. He doesn'follow the theory of
some whoclaim that suchspin, especially

special to get to either the 2 or 3. down arail, will put enough sidespin on the

object ball tomake it zip into the pocket; he
just finds it easier to aim with insideHe's

The case against sidespire@sy tosupport.
Squirt, swervethrow andcling due to thespin

speed, angle, spin and draw/follow. You
may have noticed that many of te&peri-
ments|'ve suggested here involve combi-

are each impactful enough to make shaitss.
If you're facing a tough shot, itvould be
insanity to make iharderwith those factors

unless the position demanded it. If you have "compact” with all partsalong your sight-

an easyshot, you run the risk of changing a
100%proposition to &5%chance.

On the other hand, long-time readers of
this magazine may have noticedf@mer
world champion advocating the use aft-
side English to help the balhto the pocket
on cut shots(Outside is right English for
cuts to theleft, andvice versa.) The idea is
that someoutside English will counteract the
throw from the cueball rubbing across the
surface of the objedball during thecolli-
sion. Since you can hit the object Haller,
you will alsotakemore of the speed off the
cue ball and iwill be easier to control.

Ideally, the outside English will exactly
cancel the "collision-induced throw" and
the cue ball willroll across thesurface of
the object ball without any rubbing. In
response, thebject ball will moveaway

got a point. The contact points on the cue Nnation shots so that you cegpeat the setup
ball and object ball are both close to the precisely. Studying ahot with morevari-
line of the cue stick, so the shot is more ables quickly becomes hard to control.

Fortunately, we already have a theoretical
result. Ron Shepard, scientist at the
Argonne National Laboratory in Argonne,
111, hawvorked out the physics dirow for
a lot of differentcases ofpin and cut, and
has made them available in189-page on-
surface of the objedball at theinstant of line paper you can access at www.play-
contact; and if the balls slidagainst each pool.com. The paper does have a lot of
other during the entire contact, there is a equations about all aspects paiol, and if
maximum amount of throw that can be thosearen'tyour cup of teajust payspecial
imparted to the objedtall, and it is in the attention to the manyractical questions
direction of relative motion. and solutions he includes. Throwcisvered

The firstpoint is critical to the use of out- aroundpage 44.
side English to "relieve the angle." Think  Figure 2 is adaptedfrom Shepard's
about a half-ball cut shot like the one in Figure 4.4. It shows the amount of throw
Diagram 1. The cue ball is generally mov- according to the amount of outside spin for
ing across thdace of the 1ball, so the 1 the shot shown iiagram 1. If you have
will be thrown towards theushion. If some  just theright amount of spin, there is no
outside English is used, right english in this throw. If you have noénough spin, you get
case, thesurface of the cudall will roll throw to theright; too muchspin throws to

ing line.

To analyze the problem, two badacts
are important: object-balthrow is deter-
mined by how the surface of the domll at
the contact point is movingelative to the

exactly along the line afenters of the balls
at the instant of collision, and the ghost- or
phantom-ball method of aiming — and all
their equivalent systems — will be perfect.
Before we get into theletails, what do
you usually do? Does a shot down tlad

across the ball without nibbing. Thus the
amount of sidewaysubbing, orthrow, has
two contributors: the generaiotion of the
cue ball, and thesidespin on the cuball.
The tricky part is to know how much
English touse. If youdon'thave enough,
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the left. Theinteresting part is howuickly
the throw changes if the spin is a little
wrong. If you have between rgpin and
half enough, thethrow is almost constant.
If you have,say, between 50% too much
and great steamingobs of outside, the
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throw isagain almost constant. In the
middle region, around théperfect
cancellation" spot, if the English
varies dlittle, the throw varies a lot. |

This theory predicts that if you are
interested in accuracy amdnsisten-
cy, the worst possible plan is to try for
zero throwwhen you arecutting the
objectball. Either no outside English
or lots will get muchmore consistent |
object-ball paths.

What doesthis theory say to the
people who like to use inside
English? In Figure 2,
would be farther out to thieft of the
curve, and are in the regiothat's

nearly constant throw. Providing that|

you can overcome the general pitfall
of using sidespin, this is a better
choice than outside, generally.

The theoryalso hassomethingvery
interesting to sayabout whatfollow
and draw dowhen factoredinto the
throw equation. The curve in Figure 2
is drawn for shots with moderate
amounts ofdraw or follow. If you
play the shot as a stwot — that is,

so the cue ball arrives at the object
ball withoutdraw or follow, like astop shot
— the curve inFigure 3 applies. Note the
much sharper transition betwedémrow to
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the left andright. In effect draw or follow
"mellows" the effect of the English, and

small errors in the amount apin.
Notice also that for &tun shot, you
get morethrow in either direction.
This is related to thesecond major
point mentioned above: the draw or
follow in somesense competesith
the sidespin, and makes it lesffec-
tive.

This last point says somethingery
important for a stop shoMany of us
tend to put smalamounts of sidespin
on the cue ballinintentionally. If we
are playing a stop shot, thesult is
similar to Figure 3, where the horizon-
tal axis is relabeled as "Unintended
Left or Right English.” It is not seasy
to get exactly no English, and if you
fail, there is alarge penalty in throw
angle. The trick, suggested by
Shepard, is to make sure you hpws
a little draw or follow on the cuéall
when it gets to the objediall. You
won't getperfectstop action, busmall
amounts of side will be tempered by
the draw or follow.

So here's myrecommendation:
Take Mosconi's advice, and use
sidespinonly when youhave to. And

when it comes to avoiding theffects of
unwantedside, mix in a littlefollow or
makes the cut angle much less sensitive todraw.
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0-Ball Prooress

Drills and methods for playing better 9-ball.

Do you want to play
better 9-ball? Here are
some drills that willhelp
your game.

The first drill lets you
track your run-out abili-
ties. It is aform of pro-
gressive practice that |
think was first proposed
by Ron Shepard, thbil-
liards-physics  writer.

can run them in order
with ball-in-hand. If you i
succeed, add one ball and |

try again. If you run out, i
add a fourthball. If you |
fail to clear the table, sub- 11

tract onefrom the num-
ber of balls to attempt.

Of coursethere will be
some variation inyour
success rate according to
how the balls happen to
arrange themselves, but
after twenty or so tries,
you shouldhave apretty
good idea of when you
have a chance to clear the|
table. Ifyou're thefanat-
ical type, keep track of ]
the number you get to at
the end of eaclpractice
session. Thiswill allow
you to look back and see
how your game ispro-
gressing.

Here are some varia- |
tions on this drill. Instead | r_':iﬂg.r.;m, 2
of throwing the balls out, |
shoot anormal breakshot i
— it's important toprac-
tice that too — andhen

R bty et e B T £ DO T

remove the lowesballs L : :
(and a ballfrom any cluster) to get to the  net of three in either direction. this theme is tdake an extra ball-in-hand
numberyou're trying for. Allow yourself Another very useful practice routine is after your first miss ortwo. Another is to

one extra ball-in-hand in the middle of the "playing the ghost." The idea is that you keep a count of balls pocketed in tarcks.
run, so when you completetyissposition,  are “playing against someone who never Give yourself a point peball, counting two
you can recoveiThis will bring your atten-  misses, so if you miss, yoese. If your  points for the 9. A perfect score is 100. For
tion to the position shots you have trouble nameisn't Deuel, you're allowed to take this, you canspot the 9 ifpocketed too
with, and maybe you will find alternatives. pall-in-hand after the break. Score each  early.

Instead of changing by a whdball in dif-  rack as a win for you, or as a win for the When playing the ghost, you will
ficulty each time, keegprack ofruns/miss-  ghost if you miss. Play to 11 or so, and encounter run-stoppeshots. These are a
es, and adjust theumberwhen you have a keep track of youscores. Oneariation on  goodthing, sincethey tell you which shots
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you have topractice. An example is in
Diagram 1, where you havdeft yourself
too little angle on the 2 ball tmove easily

tice the long bankthere is nogood way to
make it easier, and it may Ibleat youwill
take a longtime to reacheven 50percent

to the 3. Control of the cue ball requires a on the shot. Fashots likethis, justplay the

lot of power and avery accurate hit on the
2. Suppose yoftail to getposition on the 3
and you miss the resultingank, ending
your gamewith the ghost. Turn the shot
into a progressivepractice right then.

shot several timesperhaps with the balls
remainingfrom therack, and go on to the
nextrack.

Do you ever practice yowafeties? You
can turn that into a competition by playing

Mark the positions of the cue and 2, and try 9-ball but only scoringpoints when your
to move the cue ball a few inches towards opponentfails to make a good hit. Irthis

the final position, say to A (or within a few
inches of A). If you can do that, try the
same shot to move tleeie ball to B, and so
on, making thegoalharder or easier as you
succeed ofail with the shot. Take 10shots
at the drill, orshoot untilyou're satisfied
with your improvement.

game, the %tself isworthless. You can also
use progressive practice teork on your
safeties. InDiagram 2 are two suctdrills.

In Shot A,assume that all pockets for the 2
ball areblocked, and the beptay is tones-

down thetable and leave a shot, teafety
is a failure.

In Shot B, the goal is about the same, but
you need tqudge theaction off the cush-
ions. You stillneed to drive the 2 ball to the
other end of the table, and you mfiyd
that some reverse sidesyleft in this case)
will help kill thespeed on the cue ball so it
dies nicely behind the 7. For this shot, the
progression is tanove the cue balflarther
away. Again, consider it a failure if the cue
ball ends moreghan aball's width from the
7. For an easier driljust require a hook,
but no close snuggling.

There are twdinal things youneed to do
to raise your game to threext level.Play in

tle the cue ball behind the 7. As more and competition. Some people recommend

more players come equippedith jump

Note that although you missed the bank cues,it's important to leave the cue ball not

on the 3 originallythat'sprobably not the

just hidden butrowded aswvell. The basic

best shot to practice. The real mistake wassafety iseasy toplay, but it'snot so easy to

not moving wellfrom the 2 to the 3. Or was
it? Maybe you could havdeft a better

leave thecue ball close to the 7 amdefer-
ably frozen. I'd say thafreezing the cue

angle on the 2, so you might also practice ball to the 7 and thereby eliminating any

whatever shot led to the too-shall@amgle
on the 2.

easy bank to the 2 is ten timbstter than
just arun-of-the-mill snooker. Thprogres-

Not all run-stoppers will lend themselves sionhere is tomove the 2 ball towards the

to progressive practice; sonvéll have a
factor in the shot such afistance, which
can make theshot either harder oeasier.

In the example above, if you want to prac-
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center of the table. The goal isleave the
cue ball within aall's width of the 7. The
cue ball is in hand orach attempt. Of
course, if youdrive the 2 ball up and back

gambling against better players to sharpen
your skills, but Isuspect this advice &om-
ing from those betteplayers.Many rooms
havetournaments or leagues you can use to
test yourself against othplayers. Next, go
see greaplayers.Watchwhatthey doright,
but also note whathey could do better.
While there issomepool on TV, there are
lots of thingsyou'll only see by going to a
major event, and thelayers willappreciate
the support.

So, if you want toimprove your 9-ball
game, practicepractice some more, com-
pete, and watch the best.
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eNge {0 Improve

Bob JeWett has a little propo

tion for you.

from this table and make fall on that |
table." Propositions and challenges are -
a time-testedpart of pool. They offer | e e LT,
opportunities for impromptu competi- |
tion and insights intgarts of the game
that you mightnormally avoid. ;

I've met players who dismiss these |
"trick shots" asuseless sleight-of-hand,
unworthy of their consideration. They |
probably passver one of the regular |
gems in this magazine — Willie
Jopling's column ontrick shots, chal-
lenges and propositionhere is always
something to learthereabout how the
balls work, andoften something about
how peoplework. :

Here are some shots to illustrate why' ="
propositions are worthy of your consid-
eration.

Diagram 1 shows two shotshat will
help improve the quality of youdraw.
In Shot A, the goal is shoot the object
ball straight up the table and draw th
cue ballback to hit the end rail before
the object ball gets there. Nmasse
shots allowed. (If you can get the cu
ball backwithout the object balteturn-

b Hh

- .'-1__:_':-n—..'_- :

we should go on the road.) The chal
lenge is to see who can move the object
ball farthest up the table arsdll do the i
shot. You will probably find that medi-
um stroke is best.

Shot B has been seherebefore. It is
a goodtest of yoursoft draw. Can you
draw the cueball back to thecushion
without the objectball touching the | -
same cushion? The knowledge you get
from this shot seems especially useful at o
one pocket and straight pool. Thihot over aparticular part of the corner pocket, Kelly would try it in a dozen throws on a
depends some on the equipment — see howand is pointed towards the first diamond pool table. On a'e'bY'llz'fOOt $n00ker
far from theline you can move the object from the opposite pocket. This works on table, | sawCanadian Alain Robidoux try
ball and still make the shot. Noasse. my table, but your table mayeed a differ- ~ and succeed in 25 shots. Tamazingthing

In Diagram 2 the goal is to shoot the cue €nt starting point. about Robidoux’s performance was that
ball three cushions (or more) and eventual- After the break shotplace the cue ball ~every throw improved the situation, either
ly pocket the 8ball in pocket A. You can  Where youwant, and shoot again. As a by moving balls out of the way or advanc-
reset the cudall after eachshot. The far Competition, try to make the black ball in ing the blackowards the pocket.
cushion must be the second cushion youfewer shots than your opponent. As a A simpler version ofhis shot is to place
contact. The breakshot is shown.This proposition, don't give the shooter more a single objecball on the spot. Five shots
illustrates one aspect of proposition shots than 15 shots. . _ is par to sink theball in pocket A. You
— since youoften repeat shots, you can |.'Ve seen FV.VO great flnger-pool ar:tlStS do should qupkly'earn the be$p|n to get the
find special landmarks on the tabie for cer- this proposition by hand — throwing the most consisterath for the cue ball; | rec-
tain shots. Notethat the cue sticpasses cue ballrather than shooting it. Cue Ball ommend that you start with equidiiow
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and running English — leffollow for the one, or is it better to aiwith center ball?
path shown. Shot B is a handy shot to have ate-
Diagram 3 showsthree more "l bet | can pocket. Can you bank the object ball into
and you can'tshots. Shot A is a simple cut pocket B? Again, at first glance, it looks
shot. The cue ball is on the hesgbt and  impossible, butwith a little practice, you
the object ball is at the intersections of the should be able to over-cut tishot andstill
diamonds, ashown.Your goal is pocket A.  get the object ball across the table. On thistioned before willignore, butlook ateach

When you set the shot upJdibks absolute-  shot, experimenting with outside English to
ly impossible, but you caeven over-cut help may get agifferentresultthan for Shot
the ball. This is agood shot forEnglish A. You will surely note during your tests
experiments. Doesutside help you on this the effects ofquirt, swerve anthrow.
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Finally, Shot C is an old friend. Ttgoal
is to make the objediall hit the foot rail
without the cueball going over theline.
Mr. Jopling recently revealed a trick to
make thisone: runyour grip hand into the
rail to stop the stick. If your mark — | mean
"client" — knows thattrick, you can pro-
pose the next step up: make thigectball
go up and down the table two more times so
it hits the far cushiortwice. The stroke
needed is calletbuetteand is a standard
part of Mike Massey's exhibitions.
Studying thisshot will teach you a lot about
double-hit fouls and how tavoid them. It
is also possible tplay the one-cushion shot
by moving your grip handorward very,
very far on the butfThis technique is easi-
er on the knuckles andoesn'trequire a
conveniently-placed rail.

I hope thatWillie releases a new edition
of his book of trick and propositioghots.
In the meantimereview his pasfarticles,
and get a copy dByrne'sTreasury of Trick
Shots.Some of the shots ieach of these
are multi-ball setups of kisses andmbi-
nations, which those pooh-poohers men-

one for long enough to understand where
each ball will go andvhy. Some of the
"obvious" shots will have you scratching
your head for a while.
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In the May issue was an extensive is an example straight-pool break shot
review of the topbilliard instructionbooks.  takenfrom thebook (p.141). The cue ball
Among the cream was Ray Martin's "The and objectball are larger than the pocket.
99 Critical Shots inPool and Billiards,” Notice that théalls in the rack aremaller.
which was the bespool book available It would help toshow the cueapplying
when it was published in right English, butthis is

1977.While otherbooks ™ " i  shown in aseparate inset
are now better, as a first = #~ iy L . about where to hit the
book for beginners, = ball.

"99CS" remains required i k= Another problem is the
reading for any serious i shading of theballs. The
cue student. wl ofl v rack balls are supposed to

| have found thathere |

' : %% be gray, but in both the
are manylayers to under- | ’
|

original paperback and
the reprint,they are very
hard to tellfrom theblack
of the main objecball. In
the illustrated shot, this
isn't important, but other
shots can only beleci-

standing. | recall when | w| =
was first learning pool
from Willie Mosconi's
"Winning Pocket &) =
Billiards" 40 years ago,
that on each ofour or

—@

five readings that were 7 v = phered if you can figure
perhaps three months Ny L . *  out which ball is very,
apart, | learned some- I T s very dark gray but not

thing new from each
review. Part of it was that my game was
developing at the samime, andWillie's be fixed, and this applies to nearly all the
help on drawshots couldn't do me much diagrams in the book. The cue ball in
good — orreally make any sense -umtil Diagram 1 isshown leaving the objeball
my arm moved more or less straight. With from themiddle of theobjectball, when it
each neweading,more parts fit. fact it comesfrom alocation a ball closer to
As my game and understanding have- the shooterThis means that the cue ball
gressed further, | now see that theragre  will not hit the indicatedack ballfirst, but
than onemistake in Willie's book, and its neighbor. The details afeard to see
some ofthem canseriouslyhold up a stu- because the ballaren't even close to the
dent's progress beyond the beginner level.right size. Also,when the cue ball hits the
It could be that inanother 40
years Il have avery different |
take. A sad part of thidurther | e
learning is the loss of an oId.F“""'t of Alm™—__
friend. Well, maybe not a loss,

black.

Carom Ball

but it can hurt to seefdend in a . ; = hﬂ' oF
new, clearer lightthat shows fea- =4
tures you wish werenthere. - Point of Contact

When"99CS" wasgreissued ten
yearsago, | wasglad to seehis
classic availableagain for a new
generation of pool fanatics, but | was not so rail, the contact point and turnirsiould be
happy to see that Ray didn't take tippor- shown at theail groove, where the center
tunity to update thdook and fixsome of  of the cue ball makes its turn.

"the features wewish weren't there." Here ~ Martin doesn'have the worst diagrams in
are some of the thingshbpewill find their ~ billiards. There aresome carom diagrams
way into a second edition. where the balls are the size of pumpkins.

The diagrams need to be fixed. Pool is a Most of the timeit's possible to puzzle out
geometrical game, and scale, proportion, What Raymeans, but diagramshould be
and accuracy arenportant. InDiagram 1
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puzzle tounderstand them. Two examples
of authors with excellent diagrams are
Byrne and Capelle —epen both"99CS"
and one of their books and compare for
yourself.

Finally, to the shottself. Theline of the
stick is nearly parallel to the endil.

The path the cue ball takes also needs toWillie says to usdeft, not right, English for

this shot, and Ithink Willie was right. Try
the shot yourself, and see which works the
best for you, andhen make anote in
"99CS" about what you discovered.

The fundamental how-to-play section at
the start of99CS" isquite good, but could
use someipdates. Fevpeople now recom-
mend using 600-grit sandpaper tean
shafts. Modern cue paperseem to be at
least twice as fine as that. The photos for

bridge andstance are excellent,

but the open bridge and the

snooker-player stancdeserve a

more positivemention —just

watch the togplayers on TV for
| examples.

In Diagram 2 is the banking
system thatMartin explains as
Shot 27. Maybehere is some-
one, somewhere, who actually
shoots banks this way, but |
doubt it. Willie shows the same system.
Both of them actually have thdeal con-
struction wrong, but thé@eal construction
doesn't work anyway. think the student
would be better off spendingme with the
mirror system, which is mucteasier to
visualize but which Ray doesn't mention.

In my very firstcolumn for this magazine,

=

clear enough that you don't have to solve ain 1992,1asked the reader to do an experi-
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ment tofind the best way to run &ozen
ball down the cushionvithout English on
the cue ball. All the experimentefeund
the same thing: yomustland the cue ball
about a quarter-inch up the cushifstom
the objectball. The reason, of course, is
collision-induced throw; the motion of the
cue ball across the object ball drags it
towards the cushion. Koehler had shown
the same thing in hisl989 book, "The
Science of Pockagilliards,” completewith
diagrams of the changesith inside and
outside English. It's high time that &lil-
liard authors expunge this myth fit ball
and cushion at the same time."

Shot 42 of 99 shows aexample of what
| call the "twice agfull system," in which
the cue ball is blockedrom the desired
path by a close ball. Theystem as

as a stop or stun shot, with spin on the
cue ball. This is thesort of bogus system
that can be debunked with a f@xamples.
If the second objedball is at aright angle
to the line ofyour stick, the system says to
aim your stick at the edge of tfiest object
ball. This is our oldriend thehalf-ball hit,
and the cue ball ideflected 60 degrees on
the shot and not 90.Even worse, if the
object ball is ahead of theght-angle line,
the system says to hit tHist object ball
even fuller,which means youwill miss the
second object ball bgvenmore.

A very interesting kiss situation i#lus-
trated in Diagram 4, drawing from its
appearance in both the examples page
165 of "99CS." Aball is frozen between
two others. Where does it gosfruckinto
both of them simultaneously? You might

described doesn't have the geometry quitethink that it will go along one of thkiss

right, but more importantly, it doesn't have
the cue ballfrozen to theobject ball, which
is absolutely required for thishot to be
legal and to workwell.

In Diagram 3 is the carom system
explained in Shot 43. Unfortunately, it
doesn't even comelose for ahalf-ball hit.
The point of aim — the point on thest
objectball your stick isaimed at — is the
point on thefirst objectball that is closest
to the target ball, and Martsays to play it
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lines (A or B), but infact it will seem to
ignore both balls and go nearly straight
away from the cudall. You could make a
proposition shofrom this. In "99CS," the
ball is incorrectlysaid to go along one of
the kiss lines.

Finally, | have abone to pickabout the

but the BCA [

address has EbI - sl
changed at least

twice, and the | \ '

rules a dozen |
times, since then. |
The old rules may 4
be okay for
beginners to start
with, butthey are ;
likely to cause L
confusion among
better  players | ]
who try to play in |
tournaments. For |
example, in 9- |
ball, you are no !
longer permitted to push out at the start of
every turn at theable — yes, people really

did play like that in the last millennium.

The above is not an exhaustilist. As
you read or re-reati99CsS," or anyother
bookaboutpool, be sure you do it critical-
ly. Maybe you don't have to be so tough on
the author thefirst time through; go for
comprehension of what he méave been
trying to say. But if youever hope to get

Diagram 4

rules listed at the back of the book. They past that first, superficialayer of under-

were the official Billiards Congress of
America rules in1977 when the BCA was
on MichiganAvenue inChicago (as listed),

standing, youwill need to get out your
microscope and fine-toothed comb and put
awayyour mercy.
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Squirt has been the

topic here a couple of times .~
in the past. Itstirs passions | Fil
amongsome, often because

it is not well understood.

Recent revelations about the |
mechanism thatcauses it

have prompted me to try a

more complete review.

(Briefly  defined, when

sidespin is used, the cue ball

"squirts” off somewhat to

the side awayrom the tip. |

the definition |

e i i el sdreeks

More on 1
later.) f

There are some whadon't L&y |
believe that squirexists, or [

if it does existthey think it
isn't important. When cue 7
ball deflection — or squirt,
as | prefer to call it —
comes up on the Internet,
one of the mostcommon
remarks of the non-believ-
ers is, "Why haven't we
heard about this before, if
it's so important?'Well, |
looked around a little at |
what has beersaid before, |
and found severdteasures. :
In Figure 1 is glatefrom - -
The Game of Billiardsby '
Edwin Kentfield, which was
first published in 1839 es,
over 160 years ago. The
leather tip had been in use
for only about 25years,

—

U
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t a Review

A new look at this old friend.

e e s T e S

line and diverges to an extent that it will

although the use of chalk was somewhat needed, but running side is needed when itpass around a batilaced in adirect line

older. Cushionsweren't yetrubber, and
most table beds were not yet slate. Berte

and swerve.

The shot on théeft shows how to play a
billiard or carom(canon, for the British),
from oneball to the other, by usingeavy

amount

lines in this plate are introduced to indicate later.
the direction the ball would take if struck in
the centre;for, as it hasalready been C
observedthe ball when struck, on its side, published by
does not take a direct line.[JEmphasis
Kentfield's.]

The shot on the right shows tvdifferent
cases. When the seconbjectball is near,

the
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is farther down the table. Again, he shows before it.
the straight-line path, but noticghat the
we see clear demonstrations of both squirtcue stick does. Foright English, it is piv-
oted to the right, while fdeft English, it is
pivoted to theleft. This shows roughly the
of squirt compensation
Kentfield thought necessary on this kind of
sidespin. Theextsays in part: "The dotted Shot. We'll talk moreabout this technique

In Figure 2 is glate from the American
standard, Modern Billiards, which was
Brunswick-Balke-
Collender Co. beginning in 189%hown is
the path of the cue ball with extrentedt
sidespin. Thel908 version says: "When
"English" or "twist" isapplied to thecue-
reverse orright sidespin off the cushion is Pall in its course, it iforcedfrom astraight

... Thedotted line dshows the
direction in which the ball idorced by
being struck on theide, but the ball rotat-
ing in the opposite direction tbatwhich it

is impelled, in consequence of the twist and
draw imparted, aided by the resistance
through friction of the nap of thecloth,
serves tdoring it back to the original point
of aim, asshown by the curvetbop-line,

L, which denotes twist."

Sadly, theknowledge inModern Billiards
seems to have been lost in theS. by
1941, when Willie Hoppe'sBilliards As It
Should Be Playedvas published. Hoppe
warns againstspineless" cues, and has a
diagram of a cue ball going off at an uncer-
tain angle while the spineless cgeivers

that
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back andforth, but no connection is made are lots of kinds of deflection, andquirt"”

to problems with using sidespin. Neither of invites less confusionWe'll seelater that
technically, it's the cuestick that deflects Mataya-Laurance'ddiot's Guide to Pool

Mosconi's books (1948 and 1965)
describes squirt.
Figure 3 is from JoeDavis'book
How | Play Snookerwhich was
first published in England i1949.
Davis dominated English cue
sports —both billiards and snook-
er — for over 20years. Thedia- | "t m=
gram shows aball played straight | s « s
up the table with righside, and is | ihe :
mostly intended to warn the begin-| ;" w7
ner awayfrom English. In the text,
Davis makes the point that if struck
softly, the cueball hastime to
recover and may crossver the
original line, while ifstruck hard, it
will not havetime to return to the
original line of aim.
In 1978, Robert Byrne's
Standard Book of Pool and
Billiards warns of the problem
especiallywhen shooting hard. He |
gave it the name of squirt, which|
seems to have been coined origit
nally by a player from Napa,

T

g Il el
g AT

California named Jack Leavitt. You may and not the cue ball.
More recent textshave gone into more  know of ashot mat requires squirt that

see other authors call tHgumping away

from thecue tip on sidespin shots phenom- detail on squirt. Phil CapelleBlay Your
Best Poolhas four pages on the subject, stick — please send it in.

enon" by thename "deflection," buthere
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wied drawing of

e

including tables of experimental results and
several exampldiagrams (pp 92-96). Ewa

and Billiards has several pages
on it (pp 198-200), and makes the
important point that knowing
squirt is present will help you
make the necessary adjustments
faster, even ithose adjustments
have to bemade byfeel gained
through experience. She also
points out thasticks vary signif-
icantly in the amount of squirt
| | theyproducewhich is a factor to
consider when buying a new
i | | stick or borrowing onefrom a
| friend or thewall. In Precision
| Pool, Gerry Kanov andShari

e
- e e,

i ' | Stauchpoint out that most play-

ers — even toplayers — have
only a fuzzynotion of how much
squirt enters intplay. Forthem,
unconscious compensation is the
; way to go.

¥ Next time, I'll go over the
SR mechanism behind  squirt and
- o I give you some suggestions on
how to deal with it. In the medime, if you

is, could not bemade with a squirt-free
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it Where 1t Comes From

Bob Jewett continues his discussion of squ irt.

In last month's column, | went over I've reported herédefore on a speciahaft But what, exactly, causes squirt?
some references in pool literature about that Jim Buss made temonstrate this; it While thedetails of the stick-ball interac-
squirt, although itlidn't getthat name until  had a brass rod inserted in tfiest five tion —including themain squirt-producing
1978. This monthwe'll look at itsmajor  inches of theshaft. Italso has tremendous mechanism — seem to be obviousw, it
characteristics and the mechanistimat squirt. In experiments reported by Predator took ultra-high-speed videos of the hit to
seems to cause it. Cues, agram of lead tape wrapped around reveal the fundamental cause of squirt. The
First, let's beclear aboutwhat wemean  the ferrule increasedsquirt significantly. ~ first cuecompany to ussuchfast cameras
by squirt. InDiagram 1 is a cue ball being (For reference, &.S. nickel weighsabout was Meucci —fwell, maybgthere were oth-
hit off-center as shown frorabove. Rather five grams.) ers, butthey didn't publicize their results.
than go along a path parallel to the axis of Perhaps the ultimate added-weight exper- Soon after BokMeucci showed hisape at
the cue stick, the ball starts off at an angle iment was performed by Dr. Mike Page, a @ BCA Trade Show, Predator Cues had
away fromthat idealpath. Thisangle is  university professor in FargoN.D. In scheduled a rental of a special camera sys-
always away from theside of the English  November of 2000, he took an altick and ~ tem that works 200 timesfaster than nor-

applied. clamped locking pliers to thehaft atvari- ~ Mal TV cameras.Several experimenters,
Although the angle shown is much larger ous distancefom thetip. When thepliers ~ including myself, Mike Shamos and Jim
than you will ever R - Buss (representing
see on the table, the American
the actual angle is Cuemakers
| manton s
enough to affect : :
normal play. If you TDI:I View -F‘" | rental in
need to hit a ball November 1998.
on a far cushion | Some of those
with lots of outside | experiments have
En%l_ishr,]_aiming for - l — - already been
a thin hit may get MRS T | reported here.
the cue ball to land N > Parallel | |Fr)] Diagram 2 is
full or even on the | an illustration of
wrong side of the Ty

bject ball. A e —— what the tape
oviect bafl. AN - = Actual Path showed about the
attempted thin hit ' tio-to-ball contact
with inside English Squirt Angle P

n a spin shot. At
is likely to miss the tohe Stgrt of this
ball ~ completely shot with left-side
unlessi you com- | spin, the stick is
Squirt angle. In | forwardand ihe
Sg?&?asgfé?:tt t?]fi‘g'g sas A?erﬁgn%%eﬁ] were near the tip, the squirt was huge. As Cue ball is at rest. In the middle of the con-
the objeét-balbath' itis the error in the ini- 116 Pliers weremoved back, the squirt B e o anichlasts about one thou-
tial path of the cue ball. Thimeans that °duced, so that with the plieeven five sandih o a second — e, ip, fias com-

b : inches back from théip, the stick played ~ Pressed some onto thell, and theball has
the farther the cue ball has to travel to the nearly normally started to move forward and has sospén,
target, the largewill be the totalerror in D : . . as shown by tharrows. The critical point
incheswhen itarrives. r. Page also noticed a consuderablef ! > g

change in squirt with the speed of the shot, for understanding squirt is that the fip is no

Squirt hasheenfound to vary due to many ~For normalcues,this change is notlearly ~ 10nger moving straight forwar@ecause it
factors. The largeseffect is from the  evident. Many people seem to notice that doesn'slip on the ball, the tip mudtliow
amount of tipoffset (side spin). As far we  there is less squirt fasofter shots. It may  the rotation of theball, and move to the
know, two tips of English will produce just seem that waybecause atslower Side. At the end of thehot, the tip has
twice the squirt angle of ontip. Maybe  speeds, the cue ball will havéme to  uUncompressed and leaves fedl. The ball
there are smaleffects if the tip is noper-  swerve back andancel some of the squirt. Nas its fullspin, and the stick haslowed
fectly round, butthis rule seems tcold This is an experimerthat should bdairly and is moving partly sidewaysway from
fairly well. We'll seethat it is the basis of easy to dogexcept that it takes a perfectly the ball.

one system of squikompensation. level cue stick toavoid contaminating the At this point we canapply the Law of
Another large contributor is the amount results. Itis nearly impossible to hit the cue conservation of Momentum. At thetart of
of mass in thefront part of the cue stick. ball on its equatowith a truly level stick.  the shotnothing was moving sideways. At
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the end of the shot, the stick — or at
least thefront part of thestick — is
moving to the left. The Lawequires
that something must be moving to the

right at least partly to cancel the

momentum of the stick to theft, and

that something is the cumll.
You could say that thieall pushes the

tip to the side, but it igqually correct
to say that the tip pushes the ball to the
side. Infact youcan't have onwithout
the other; "forevery action there is an
equal and opposite reaction." ghysi-
cist would saythat there is a sideways
force between the tip and the baith-
out imputing motive teither one.

With the realization that it is this

"pushing the tip to theside" onspin
shotsthat causes squirt, most or all of
the phenomena are explained. When
mass is added to the ferrulefoont of
the stick,therewill be more momen-
tum in the thingthat'spushed aside by
the ball, sothere'll be moresquirt.
Similarly, morespinmeans more squirt

because with a more eccentric hit, the

stick will be moving faster to theide
at the end of contact than for a more
centered hit. Sadly fahose of us who
would like to try a squirtlesstick, such
an ideal now looksimpossible; it

Top View
—
|
Start
Diagram 3
I
]
Middle
¥
|
End 2

Bob Jewett

would require astick without any mass
at all.

Page's pliersexperiment brings up
an interesting question: How much of
the stick is pushed aside? If you go
through the numbers, if the whole
stick were involved, the squinvould
be much larger than observed. If mov-
ing the pliersfive inches (or so) back
reduces theireffect, maybe it'sonly
the first fiveinches of the stick that are
involved. It's pretty clear that the stick
must bend someuring the hit, but this
hasn'tbeen measured. Ron Shepard, a
researcher at Argonne National Labs
and serious pool-physics fanatic, has
worked out a lot of the math behind
squirt, and in the end, arrives at an
"effective mass" for thestick. This
represents th&action of the stick that
you could say was involved if it all
moved sideways together at the speed
of the tip. Interestinglythis works out
to be the mass in tHnt severalnch-
es of the stick.

A possible design path is noglear
to reduce squirt: reduce the mass near
the tip. Next monthwe'll seewhat has
beendone so faalong thiscourse, and
how you can deakith whateversquirt
your stick happens to have.
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Continued

How to deal with it.

In the August issue, werevieweddis-

in a way that also hdsss mass moving to stick over to line L, stroke anshootalong

cussions of squirt (divergence of the cue the side during impact. Traditional snooker that line, and the cueball would travel

ball whenusing side spin) in 150 years of and carom cues have less sqhiantypical
billiard writing. Last issue, weooked atthe  pool cues because of smallehaft diame-
basic physical cause of squirt: thip's  ters at thetip, andshorter, lighter ferrules,
moving to oneside causes the cue ball to which both reduce the fronmass. If you
squirt to the otheiThis monthwe'll look at  have achance, try spinning yotall with a
several ways of dealing with squirt. 12mm orsmaller diameteshaft fitted with
Is squirt something that has to be dealt a ferrule nomorethan half an incliong.
with? If your game has not yet progressed If your pool cue has a typicamount of
to the point where you use sidpin toposi-
tion thecue ball — and most pool players that will get you close ormany shots.
will never reach that level —there's no  Imagine that yowant todrive the cue ball

practical reason for

you to worry about it.

If you do resort to

English when neces-

sary or amusing,

you'll need to com- |
pensate one way or |
another. Manyplay- |

ers, perhapmost, do

all of their compen- |- . _ _
sationunconsciously. |- — E==
| remember standingl

next to BobMeucci ===+~ s =
while he was mea-

suring squirt — he

would call it deflec-

tion, but we've seen

why that's a mis-

nomer — at a trade

show, and atop-ten

pro player asked, "My cue do#®at?!" My ) . . .

conclusion is that some can readhampi-  Straight to the rightvith no spin as shown
onship levels without ever understanding in Diagram 1(view from above). The axis
the true geometry annhysics happening of the cue stick passes Stralght through the
on the table irfront ofthem. center of the cue ball along the line you
want thecue ball totake. Now consider
where the axis of the cue must bedtive

Diggram T

If you are unwilling to let your subcon-
scious be in charge of this aspectyofir ~ the cue ball along the sanpath, butwith
game, here arseveralways of coping: seriousleft English. The axis will be along

The first is toreduce the amount of squirt something like line L. The stick is shooting
that your stickhas. The idea ithat the less the ball off at an angle, but the squivil
the cue balldivergesfrom the line of the  bring itback to the same line as for the ini-

along youroriginal line straight to theght.

If you wanted right English instead, you
would first aim as before and then pivot to
line R and shoot.

This method of compensati@eems to be
very old. Diagram 2 is aletail of the page
shown in August from Edwin Kentfield's
1839 book. It shows twopositions for the
squirt, there is a compensation technique cue stick to hit thesametargetwith either
left or right English. WhileKentfield does-
n't stress the possibility of having your

bridge hand at the
common or pivot
point of the two
sticks, hisdiagram
clearly suggests it.

In modern discus-
sions, this tech-
nique goes by two
self-explanatory
names: "aim and
pivot" and "back-
hand English." The
standard procedure
is to take a few
warm-up  strokes
after you have piv-
oted overto L or R
and then come
straight  through.
This allows you to

check how muctside spin you have set up
for. A similar technique, which we might
call "aim and swoop," has you come over to
L or R only on thédfinal forward stroke, so
the amount ofspin is determined by how
much your backhand moves to theide
during the final forward motion. This
sounds like it should bkorribly inconsis-
tent, but some topros use this oeven
worsetechniques.

How can the aim-and-pivot technique go

stick, the less compensation you need totial shot. The amount the stick has been wrong? First, thepivot point variesfrom

make. The Holy Grail here is a squirtless angled to theleft exactly matches — for
stick, but based on tighysical analysis last this particular hypotheticalstick — the
month, this seems m@quire ashaftwith no angle of squirtback the other way. Of
weight at all. course, for right English, thengling would
Two cue companies have madgnifi- be just thesame but in the other direction.
cant advances towards tigeal. Predator ~ Now for the delicious insight. The two
reduces the mass dint by boring a hole  stick angles — forleft andright English —
down thecenter of theshaft. This reduces
the weight that causes the doal to move
to the side. Meucci hawodified the ferrule

longerbridge.

marked X. Suppose your bridgend was
at X. You could aim with no spin, pivot the
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stick to stick. If your stickhappens tdave
a pivotpointjust atyour usualbridge posi-
tion, the compensation will bexact. If the
stick has lots of squirt, you wilheed a
shorter bridge; less squirt will force a

S i ) The speed of the shot @&so important.
have an intersection or common point As far as has been demonstrated, the squirt
angledoesn'tchange much with the speed
of the shot, but the cue-batiwerve will
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change a lot with thepeed — less speed,
more swerve. Players sometimesnfuse
the two effects andhink there is more
squirt on fast shots. Similar confusion
occurs omew, slipperycloth, which seems
to have more squirt but really has less
swervethan standard oworn cloth.

Does aim-and-pivot still work if you use |
less English? It seems to. If yqivot only
half as far over as L or R butith the same |
bridge position, you gealf asmuch spin |
and about half as mucbkquirt. This may
depend slightly on the shape of tig The
result is that ifyour bridgehand is at the
pivot point, the cueball can go only along
one line nomatter how mucHeft or right
English you use.

This lastpoint can be important for the
selection of a break stick. If you choose one
with a pivot length equal to your break
bridge length, the accuracy wbur hit on
the rack will not beruined byyour inabili-
ty to hit the cue ball in the middle at break
speed.

Pivot length — the distance between your
bridge hand and theue ball forperfect
squirt compensation — has quite large
range depending on how trehaft of the
stick is made. Reportedaluesrangefrom
8 to 50 inches. Youlearly must becareful
in your selection if you want to use the aim-
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and-pivot method. On the othehand, if
you're like me and want a&ue with low
squirt to reduce the needed compensation,
and the chance for error to creepwihile
applying that compensatiogpu'll want to
look for a cue with dongerpivot length.

Measuringpivot lengths iseasy if not per-
fectly accurate — try different bridge
lengths until youfind one that gives good
squirt compensation. As a target, try to hit
an objectall full that is only a diamond or
so from the cudall; that will give swerve
less chance toorrupt your results. Also, be
sure to shoofairly firmly, for the sameea-
son.

Earlier in thisseries, lasked if there was
any shotthat required squirt. Rick Malm
emailed to point out that if aalley formed
by nearby objecballs restricted youcue-
ing to only one leveline of approach to the
cue ball, squirt might be required to make
the shot. | do natecommend buying eari-
able-squirt shaft to be ready for this
improbability. Rick also pointed out that on
draw shots, a high-squirt cue stiskould
shoot the cue bathore parallel to théable,
since the"vertical squirt" would tend to
cancelstick elevation. This might help a lit-
tle, but | thinkthat all normal stickslon't
have nearlyenough squirt to get perfectly
flat shot.
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Chalk Marks, Cue Marks

The devil's in the details.

Bob Jewett

My view is that the game is 8percent = someone. Havould watch them play for an
physical and 10 percent mental. In the hour, and ifthey missed a ball in anour,
physical part, linclude knowing the basic he knew he could begtem.

shots,seeing the shot at hand, amdnging What is inthat 5percent? All the minor
the stick through consistently enough to stuff after you getyour arm to move
pocket the ball. In thenental category, |  straight and get your mind in the right
place attitude about the game, strategy, andplace: special shots, special techniques,

into your 85percent area —that is to say,
to put more shotmto your armwhere they
are natural — you would deell to branch
out and play avider variety ofgames.

Two other items that | put in the 5 percent
group are chalking and stick rotatidret's
look at those two in more detail.

the ability to concentrate on the shohand.

You may have a differemtpinion of the
importance of the mentaide of thegame,
and those of you who read Bob

special strategies.

Here is a checklist of things in that 5 per-

cent which | have coveretiere before:

Is chalking that importantdt's been
argued that mosshots can be played with
an unchalked stick, and if ycwave perfect
speedcontrol, you may be able

Fancher's interesting and
informative views on this may
have revised your estimates
recently.

If you have thephysical part
right, you'regoing to make all |
but two shots out of d5-ball |
rack, and maybenore. There
is no substitute for physical
ability. This lesson can be "
learned from watching excel-
lent 9-ball players try theinand atstraight
pool. | watched ayoung Cole Dickson run

Left_to right: bad chalk, salvaged chalk, and correctly-worn chalk.

close-ball aiming and stroking;choosing
the easiest shot; dealing with squetfects

| to get through a few racks
without any spin at all on the
cue ball. I'vewatchedbegin-
ners at theool hall who never
chalked. Whernthey did get a
rare miscue,they simply got
another stickfrom the wall.

Most players learn to chalk
badly. They getsomechalk on
someparts of their tip some of
the time, maybe. The most
primitive chalkers belong to the Clan of the
Borers. In thefirst picture is the result of

80, and he may have been on the right ball of gampness on banking and draw; speedtheir vile practices. Theigoal seems to be

with the right angleonce or twice. The
mental aspects gfatterns andshot selec-
tion are trumped by a good eye evéme.

So, let'ssuppose that you have tphaysi-

cal partdown well enough — see the shot, frozen; dealingwith equipment defects;

make the shot — thfirst 85 percentLet's

also suppose you have the mental partjump shots;specialreactions in combina-

down, andyou're in theright state of mind

spin, and distanceffects in banking, if

bankpool is notyour usual game; accurate-

ly predictingdraw and followangles; the
special systems to uswhen balls are

unusual safetyplays; masseswerve and

tion shots; multi-rail position; and weird

and you know the strategy and shots for the stroke techniques.

gameyou'replaying — thenext 10percent.
What is theremaining 5 percent®t's the
fun part. It's thespecial knowledge or tech-
niguethat will help youmaybe ondime in
20. It's thepart | usually write aboutere.

Is the final 5percent important? Not if
you routinely miss 30 percent of your
shots. Youshould be spending all gbur

You may be sayinthat the above isure-
ly more than 5 percent of tlgame. No, it
isn't. Some of the abovenight come up
only once in a month gblay, andyou're
likely to play manyracks inwhich none of
them is important. Otourse, if you play
bank pool or one-pocketften, your arm
needs tolearn theright way to move to

to bore through thehalk to the back paper.
When they are nathalking, you can recog-
nize them by their slopefdreheads, vacant
eyes, anapen, droolingnouths.Surely no
reader of this magazine is a member of the
Borers.

A sub-clan of the Borers is the Squeekers.
The more talented Squeekers can iy
tunes withchalk ontip. Someforeigners
and children may squeak tlomalk out of
ignorance or carelessness — correct them
gently.

The problem with thédorers isthat they
don'tcover the tip evenly witlthalk. They
leave caked spots aruhre spots. Ifthey
ever bothered to look at thig, they would
see this and perhaps reform.

time — or as much time as you can stand make banks for all conditions, spins and An effective way tochalk is to bring the
speeds. In my system, those considerationsedge of thechalk across the edge of ttip.

and afford — on the first 8percent of the
game. Youneed to fixyour arm.

But if you want to play at the top level,
you need to have that 5 perceeady. The
top players in gooébrm miss saarely that

a 5 percent error rate would be a disaster.

remember anatch betweeiMike Sigel and
Louie Roberts at one odferry Stonier's

tournaments in the 1980s. In 21 games of 9-grammed right dowrinto your spine and

ball, there was one misseball. Sigel
missed it, and lost 11-1Quther Lassiter
was asked how heould tell if he could beat
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become a part of the physicadpect of the

game. Similarly, if you play three-cushion

billiards, multi-rail positionmust bemade

You don'treally needchalk in the exact
center of the tip; you do need chalk on the
part of the tip thawill spin the ball. The

part of your nature, not something special chalk shown in the left-hanghoto could be

|to be used rarely. And if you plagnglish

used forthis, except theedge of the chalk

Billiards, the precise speed and angle that — the rim around the bored hole — is hard

gives a scratch with followwill be pro-

you will makethose shots naturally.

These last thregoints make a general

point: to move some of the 5 percestuff

and shiny from age or oil from hands.
Using thischalk with the propechalking
motion will remove chalk from the tip
rather than add it. This can be fixed by fil-
ing down the top of thechalk. This is
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shown in thecenter photo, where fresh,
cleanchalk hasheenexposed. At the same
time, you should wrap the chalkith cello-
phane tape tkeep the papdrom falling off.

"Upscale One-Pocket."

Many beginners nevetearn to spin the
ball becausghey never learn tohalk well.
They need to look at whatey'redoing.

In the right-hand photo on page 24 is my Finally, here is a suggestiothat you

own piece of chalk thdtve been using for
about three months. It started out asoa-
mal, full piece of chalk. Noticghat the
edges of the chalk haveprm
taken on the shape of my
tip. As | bring the edge of
the chalk across the edg
of the tip, a lot oBurface is
chalked simultaneously. |
do have to worryabout
trimming the tape and
paper as the chalk wears
down. Ifleft ragged, it will

might put in thefinal 0.5 percent. Always

shoot withyour stick in the same rotation.
That is, always shoot with treameside up.

— e

3

i

for draw. If theshaft ismore flexible with
or against the grainthat flexibility will
always be the sameay. Theidea is that all
of theseeffects will belearned and dealt
with subconsciously.

Meucci Cuesalready has a solution for
this. Their Red Dot and@lack Dot shafts
are marked taallow the player to choose

. the right rotation. The
right-hand photo on this
page shows the way | do it.
With a permanentmarker,
make a sight on the ferrule
just back from the tip.
Always shoot with the
sight up. After a littleprac-
tice, it will be a natural part
of your game. Oneadvan-

take thechalk right back
off. Shown in the left-hangphoto on this
page is thefile that quickly changed the
useless, bored-oushiny chalk into good
chalk.

Are you saying to yourself;Bob's late

with his April-fools column"? No, I'm
mostly serious about this chatking. If

A file and the bad chalk it fixed up (left); s hafts marked for rotation (right).

tage is that if | plan to

The players whaneed the most precision shoot a drawshot, lonly n_eed to check for
— snooker players — do this already. A chalk on the part of the tip | use for draw.

snookercue has dlat bevel at the end of

Shown arethree kinds of ferrule. From

butt, so that it looks a little like a chisel. The longer to shorterthey haveprogressively

back hand holds the end of thett with the
"flat" always held the sameay, maybe in
the palm. Thisneans that the stickill have

you needmore convincing, go to a pro tour- the same rotation on every shot.
nament and look at the use patterns on the If there is anyslight bend in the stick, it

chalk, then compare it to mysedchalk. Or

will always be the sameay. Ifthere is any

read whatlackKoehler has to say about not harder orsofter spot on thetip, it will

sharing your chalk in his 1995 book
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always be in the samglace, forexample

less squirtbecausderrules are denser than
wood. The one with the nearly invisible fer-
rule — about1/16-inchlong — is onel've
played with for 20 years. Mike Massey has
recently gone to a similarly short ferrule.

Should you worry about thénal 5 per-
cent? Only if youwant tohave fun or be the
best. At thevery leastdon't be aBorer.
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A Experment. In Throw

Win a year's subscription to

BD in Bob Jewett's contest.

Readers of theinstructional columns what happens. In addition, to make sure the cue bades
and letters of this magazine mayave The difficulty — and thechallenge of not have time t®werve, youmust play the
noticed a recent controversy about the phe-designing the experiment — is in knowing shotjust firmly enough to drive thebject
nomenon of throw. Its veryexistence, the line ofcenters of the cue ball amthiect  ball to the foot cushion andback to the
except for avery small set ofshots, has ball at the instant of collision. Taking a belt head cushion. This also reduces #ffect
been put intoquestion. Authority habeen  and suspenders approach, here aredivo  of table slope.

invoked on eaclside. ferent methods to measure the angle — if To make sure thdalls are in thesame
T any — of cue ball/object bathrow. positioneverytime, either ussome donut-

Theoew Angle In Diagram 2 is a verysimple shot. The shaped paper reinforcements or tap the
™ object ball is on the heagpot, and the cue balls firmly into place. To get aeference
| ball is straight towards the head cushion line, shoot a showith no spin on the cue
Ling of ! and an inch or so away. Thalls are close ball. Place chalk or some other marker on
Enr::cri@% ; {qu,"tl = i together sahat we know thédine of centers  the rail to indicate the center position.
e

well. A problem withtesting for throw is  Shoot a few more shots to see if you have a
that the results can be polluted by both consistent reference. At thipoint, you
squirt and swerve. Having thebject ball  could estimate how mualandomvariation
close to the cue ball reduces both factors.you havgust for your center-ball shots. It

Hagram 1

Fortunately, this is not enatter that you
have to leave to respectedithority; you
can decide the matter fgourself. Below | Pt
describe a simple experiment, and if you
have a littlesparetime and aable, you can
do some testing on yowwn. If you read- |
ers send iryour results,I'll tabulatethem |
and Billiards Digestwill donate a one-year | a|
subscription to the two beskperimenters. |

First, we need to clearlynderstandvhat
we mean by "throw." When the cue ball . L.
collides with anobject ball, the simplest =
theory of aiming sayshat the objectball
will move away from the cudall along the
line joining their centers at the instant of
contact. Throw is the departure of the
object ballfrom this ideal line due to the
spin or motion of the culeall. If throw hap- ./
pens on a shot, there will be an angle SO
between the line of centers and the line the.ké_.aﬁ-
object balltakesaway from thecollision.

In Diagram 1, this is drawn as an angle
larger tharzero.

In one standard demonstration of throw,
two objectballs arefrozentogether and the
combination is shofrom anangle.Unless :
the contact point is wetted, theecond - L
object ball is always thrown, with an angle
of up to six degrees. think the resultthat
an objectball can throw a ball it ifozento |
is not questioned by any rational being, g I
human or otherwise. But we are going to| | :
test a muchtougher situation — whether I
the cue ball cathrow the objecball.

Yes, you could argue that the chall is
pretty much like an objedball and a colli-
sion from the cue ball is more or leskke
pushing afrozen objectball into another, g - —
but let's try to do theeal thing and see

.

sy

Diogram 2
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should be lesshanhalf aninch, if you set  ball to it pointed straight down thaiddle test, the position of thebjectballs is criti-
up consistently. Thispread should be part of the table. Freeze third ball to both of cal, so youwill definitely need someosi-
of your report. them, and themmove thecue ball back as tioning aid.

Now set up the shatgain. Shoot the shot shown. The test is to see how far to the right This setupcomes up in normablay, and
with left English and ndollow or draw; hit the object ball can blerought by usingide happensoften atone-pocketwvhen multiple
the cue ball right on its balls have beenspotted, as
equator. Make suregour ""-“x_: e T P T N A A -l in Diagram 4. Can you
stick is as level apossible | * = S5 TN N I make theback ball of two
and pointed straight up the| |] spotted ballsstraightinto a
table, parallel to theenter | 1 corner pocket? If not, how
line. Note where theball L {*| about for three ballsPoes
hits the foot cushion and spin on the cue balielp?
mark it. Shoot several more | Write up your results and
times and check how accu-| = - aae | I either mail them to me in
rate your mark is and how ||| care ofthis magazine[122
consistent your shots are. If [ | S. Michigan Ave., Suite
the mark is not the same as! « . | =t} i
for the center-ball shot, note I Diogrom 4 | elsng)gf h;ﬁg%o ”t_(()s %?;32&%
whether it is to theeft or {

=
-

; o sfbilliards.com. For bonus
right and by how much. |&# + | points, note whether the
o 55 s o (e L)) B e os oy
note where the objetall hits the headail. dirty, and what kind of cloth

spin on the cudall. Theadded ball keeps you are playing on.

It may be that you wildouble-hit the cue  you from cheating by simply cutting the  One lasfpoint to ponder: Physics predicts
ball because it is so close to thbjectball. ball to theright. an interesting connection betwedirow
This may be distracting, but it shouldn't For this test, you may — due to leban and transferred spin on the object ball.
change the path of the objegall, which perfect aim and stroke — hit the blocking Becausethrow is caused by tangential or
will be long gone by the time the tiits the  ball first, which will keep yourom getting  sideways force, if the object ball is thrown,
cue ball a second time. the object ball maximally to theight. it must also havecquired sidespin in the

In Diagram 3 is a second way to do the Shoot theshot tentimes, andonly record  collision. Conversely, if th@bject ball has
experiment. Place awbject ball on the the result that isfarthest to theright for side spin after thecollision, it musthave
head spot asbefore. Nowfreeze the cue each of rightleft and noside spin. Orthis been thrown.
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