ow Tough Is Tough?

by BOB JEWETT

DOES A LONG, s
straight shot require e
more accuracy than a | "y =
shorterthin cut? Is a 2
bank or a cut easier? 1

The answer is partly

individual; you '! .A
might love thin cut | |1
shots but dread long [
shots. Such prefer- o O
ences aside, simple
geometry can be used to assigdiféiculty
factor to eachshot andallow an objective

comparison. #

The basicdifficulty of a shot isdeter- | : et
mined by twodistances: how far the cue | # 4
ball travels to the object ball and how far 7 P
the object balltravels to the pocket.et's A =

measure these distances in diamonds. The
difficulty on a straight shot isfound by
multiplying thesetwo distances together. r“' 'FN“T &

Figure 1 has severaxamples.Shot A L :
has each distanasual to one, so itdiffi- “{“!—. -
cultyis 1 =1 x 1. Shot B has eadistance
equal to two for difficulty of four. C, at
12 (3 x 4), starts to be tough enough you| *
might look foranothershot or safety.

This difficulty number tells you directly
how accurate youmechanics have to be
on the shotLet's assume¢hat your bridge
hand is placed perfectly, and all theor is
in where your grip hand is at the instant of
tip-to-ball impact. Using similar triangles, | &
typical pocket size, and average wing
span, it turns out that the totavindow"
for your back hand taome through igust b -
one over thdifficulty factor, with the an- il 1
swer in inchesShot C is a 12, so thein- b
dow is only a twelfth of an inclvide, or a
twenty-fourth of an inch to eitheside of

perfect. The margin on shot A is much (- I L . e L | . L —

more comfortable: one inch total or halfan | *, ./ — rmm—— — |

inch to either side. K — R L.'.."‘ - L ry
Shot D, with the cue babnly aball di- - d

ameter (about a sixth of a diamorftdm ol A

the objectball is only a"one" but itlooks 3

a lot tougher. It illustrates the point that
even though the total shotight be long, if |
either distance ivery short, theshot is . I
easy. The hardesthot for a giventotal

length is when the object ball @&outhalf
way between the cue ball and thecket,
as in C. = =

How does a cut influence the difficulty — H
of the shot? There is a simple way to con- |/ 7 T ey Y = L
struct the equivalent straight — in shot. In . B ——— i S— ~ = ) N

Shot E, draw the linérom the cueball to | [ s Y - - E 4 “"]_,,-J

the object ball(EI-E). Through the cue
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ball, draw a lineperpendicular tEI-E,
and extend it until it meets the extended
path of the objecball at E2. Shooting
from E2 requires the same precision as
from El. Thedifficulty is 8 = 4 x 2.

Shots FI and F2 armoredifficult cuts.
With graph paper or using the geometry of
similar triangles, we can find that FI has a
difficulty of 30 while F2 is a 50.

Combinations are another complication
that is easy tanclude in the calculation.
Multiply the three lengths of travel to-
gether, bumeasure one of them ball di-
ameters. For example, Bhot G, thedis-
tance between the two objdmalls isonly
a quarter inch or a ninth of a ball diameter.
That makes the shot"ane” (3 x 3 XA =
1). Shot H, on the other hand, has the mid-
dle distance equal to 11 baliameters
(two diamonds) for adifficulty of 66.
Combinations should be avoided unless
one of the distances is small.

For bank shots or kiclshots, just re-
member that thelistance to use is the total
length traveled by the cue or objeball.
Not included are theffects of side spin
(planned oraccidental) and othdacets of
ball-rail interaction,which are sure to
make theshot harder.

For most of the shotshown, the balls
havebeen in positions that are easyctd-
culate. Real situations wikither need a
tape measure and a T-square or a little
practice atguesstimation. Getting the dis-
tances withinhalf a diamond is close
enough formost purposes.

Besidesallowing you to choose the easi-
est shotfrom severaloptions, thediffi-
culty factor is useful tomeasure position
play andshot makingability. During a
match, note thedifficulty of each of your
opponent's shots and note tbees he
misses. Does he leave himself a lot of 2s
and 3s, or is he stabbing at 15s and 20s?
Does heusually missanything tougher
than a 102.eave him15s.

| recorded shot difficulties in seven
matches at the 1976 World Opeid.1
Championships (the one in Asbury Park
with the hurricane). Players like Mizerak,
Crane,Rempe, Sigel an&leming had av-
erage shotbetween 3.5 and 4. The best
one-gameaverage | recorded w&s43 by
Larry Lisciotti, who went on to win the
tournament. If you want tmeasure your-
self against thisstandard, videotape your-
self in amatch or train gractice buddy in
difficulty estimation.
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Test Time — The Answers

by BOB JEWETT

IN LAST DECEM-
BER'S issue, there
was a quizBased on
the questions to be
used in the BCA's
Instructor Certifica-
tion Test, itreally
was a test of théest.
Ten readersfrom
four countries sub-

cue ball to stop dead at the instanhiils
an objectball?

8. Whatadditional condition is necessary
for a stop shotfor the cueball to remain
in positionafter theinstant of impact)?

9. Give three commothings that cause

A: Judgingfrom the submittedanswers,
\ these questions need to berded more
mitted answers. But  clearly. Question 9 asks onibout the in-
before weannounce the three winners of stant of the collision, and the requirements
free subscriptions, here are a few answers are that the cue ball hit the object ball
— some of thenmine and some supplied squarely, and that thealls be of the same
by the guinea pigs. weight and of good elasticity, like new

1. When a shot iplayedwith sidespin, ~ cast phenolicpool balls. For astop shot,
several important effects amoticeable ~ Which concerns what the culeall does
and may cause the shot fail if not in- after theinstant of contact, the requirement
cluded in the planning for the shatame  ©of no follow or draw isadded, and of
three of those effects, describe them andcourse this probablyneansthat the cue
how you demonstrate them to students. ba” Started with some draW. Common rea-
A: Squirt/deflection. At the moment the Sons thatstop shotsfail are thatthere is
stick hits the ball, the cue ball moves away Some cuiangle, or soméollow or draw, or
from tip, almost like aminor miscue. This ~ the cue ball is in the air, or the cue ball is
can be demonstrated by placing the cue®@ither light or heavy, or, as in the case of
ball on the headspot, freezing an object iVory, theballs are inelastic.

ball to the far endail, andusing extreme
English to hit railfirst and play the object
ball along therail to the farcorner pocket.
If played fast with alevel stick, the aim is
to the wrongside of the objecball with a
squirty stick.

Curve/swerve. The cusall will curve on
the way to the objedtall. This is accentu-
ated byshooting slow, with draw, plenty of
English, and a slightly elevated stick. If
the first demo is repeatedlith this stroke,
the cue ball can land on the opposite side Shoot tomake the present cusall take the
of the objectball. place of thaffuture cueball. (As an aid to

Throw. When the cueball contacts the
object ball, the object baldoesn'ttravel
along the line of centerghe linejoining

10. Describe théghost" or "phantom”
ball aimingsystem.

11. What other systems give equivalent
aiming lines?

12. For roughly what length shot is the
simple phantom ball system tagaccurate
on a half-ball cushot?

A: In the "phantorrball" system, youpic-
ture the "future" cue ball at the instant it
contacts theobject ball, with their line of

temporarily place an objediall in the
place of the phantom cumall.)

centers going to the center of the pocket.

7. What conditions are necessary for the ders them too inaccurate to pocket the ball.

Question 12 asks at what length stfot
does the systerfail if it is executed with
perfectaccuracy and mechanics. Thkar-
prising answer ighat even withgenerous
pockets, thesystem startgailing for shots
only adiamond and a haffom the pocket.

the cue ball not to stop dead on a stop shot.16. In damp conditions or odirty cloth,

draw dissipates rapidlywhy?
A: About half of therespondents gahis
exactly backwards saying thatsuchcondi-
tions reducdfriction. In fact, dirt, such as
powderfrom chalk, and humidityincrease
the friction between the ball and the cloth,
causing the draw to be rubbed faffter.
Here's aquick experiment you can try:
wax the cue ball. |1 oncasked a friend if
he could make a length-of-the-table stop
shot on oldcloth. Hekept drawing the cue
ball back to themiddle of the table until he
realized that the secretly waxed cue ball
was making thdelt play like slipperynew.
Wax also helpswhen you're practicing
masse shots on old cloth.

17. Describe aiming a half-baBhot.
Neglecting throw, what is the cut angle for
a half-ballshot?

A: This question tripped umost ofthose
who tried it. They got thedescription
right: the axis of the cue sticgoints
through the center of the cue ball directly
to the edge of thebjectball. Butthey said

it is a 45-degree cut when it is 30 degrees.
(Imagine all three balls touching in a trian-
gle, and recalisosceledrianglesfrom high
school geometry.) Includingfriction, the
cut angle is slightly less than 8egrees.

22. Approximately whafraction of pool
balls are not withirtolerance?

visualization, you can have an accomplice A: The allowed variation idive thou-

sandths of an inch, and most pdwmlls
fail. They're mostly OK fresh from the

the centers of the two balls at the instant of Other aiming systems that are equivalent factory, butweardown in play and aréle-

contact),but moves to the sidepposite
the English.Place the cue ball about a ball
diameterfrom an object ball and lined up
to miss a far corner pocket apout half a  "inch and aneighth" systemwhere the
diamond. Play straight at the objedball, target is one baltadius infront of the ob-
but with English way out on the equator. ject ball, theparallel lines system in
The cue ball shouldtop in place, spin- Mosconi's book "Winning Pocket Bil-
ning, while theobject ball will either find liards", and thecontact pointsystem in the
the hole omiss by adiamond. instructionsection of the BCA Rul8ook.

Two other minor factors to consider on  While these systemwiill get the ball
English shots arécling" (or "skid") and
miscues.

— that would have you shoot the cue ball
to exactly thesameplace butwith differ-
ent ways of seeing the shot irelude the

of some length their neglect of throw ren-
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gally small within ayear or two.This is
most noticeable for the cue ballyhich
gets muchmore wear than any objediall.
The common symptom is gredtaw but
lousy follow, because the cueall bounces
back from the largeheavierobjectballs.

The last half of thaest was on the rules
and their interpretationMost people seem
to get their rules byvord of mouth, maybe
from the oldgeezers down aWMurphy's

somewhere close to the pocket, for shotsBar. There are books on the rulespafol,

and the one for this test was tBEA Rules



and Records BooKhe rules have been in
a state offlux for the last 20 years or so.
The good news is that the BCA and the
World Pool-Billiard Associationhave
agreed to a five-yeamoratorium on sig-
nificant changes. If you get aopy now,
you'll be setinto the nextmillennium.

30. Is a miscue foul?

A: Maybe. On gump shot any miscue is
a foul, even if theother requirements of
the shot are met. Oother shots, miscues
are notfouls, unless maybe the ferrule
touches the cuball on themiscue.

43. While playing a bank shot, the player
places the chalk where heants to hit on
the rail,thenshoots. Ighat a foul?

A: This is slightly a trickquestion. In the
1993 Rule Bookit was only forbidden by
the general sanction against usieguip-
ment in anunusual mannerin the 1994
Rule Bookthere is Rule 3.42yhich reads
in part, "lllegalMarking. If a player inten-
tionally marks the table in amnyay... he
has fouled."

And now for the judging. It wadlifficult
to select thavinners, since therevere sev-
eral sets oexcellentanswers, and it came
down to thebest extracredit questions.
The winners wergrom three different
countries. An outstanding set of answers
was from Victor Maduro of Panama.
Perhaps Victor should have bedisquali-
fied as aprofessional, since he co-au-
thoredBola 9, an excellent bookhat cov-
ers a lot more than 9-ball. The other sets
of winning answers werdrom Daniel
Artiano of San Diego and Andy McLeod

in Great Britain.

If you would like a list of the 53jues-
tions with answers or at least pointers to
where you carfind the answers,send a
large double-stan*pedenvelope, or just
three stamps, to Bob Jewett, 96tony
Hill Road, Redwood City CA94061.
Allow two weeks for delivery. If you have
any morequestions that would be good for
the Instructor Certification Test, please
sendthosetoo.

in a previous issue, | described "An
Experiment inCurve," in which the goal
was to make an object ballurve. No one
submittedresults, thus theprizes are un-
claimed. After hours ofexperimentation
myself, anddiscussion with experts in the
field, | havecome to theconclusion that it
is not possible to make an object ball
curve significantly. (See the original col-
umn for the restrictions.) If yohave got-
ten the shot tavork, let me know andfll
do my best to make yaich and famous.
Bob Jewett is a Western Regional Director of
the U.S. Billiard Association, and was the 1975
Intercollegiate Champion at 14.1.
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Squirt Testing

by BOB JEWETT

IF YOU'RE A new | ol i
player, this column |
may keep youfrom
crippling yourgame  —

permanently. If '

you're aveteran, it =8 .':.U.El a:_:_ig._

may show you why |_
English shotshave
been so tough to

master. 1

First the definition:
when a cue ball istruck with sidespin,
the initial path isoften assumed to be par-
allel to the axis of the custick. Instead,
the cue ball starts off at an angle to the
ideal line. That deviation or deflection # .. = - 0 — & P 2 T
from theideal is called"squirt." See Fig- i e i
i

Ideal line

S“?uf'r”mé'--..__

ure 1. oo
Squirt is the single most important char- |
acteristic of a cue stickLess is better. [ = |
More squirt means more aimingpmpen- | |
sation on any shot witkide spin. It is re- | I
markable thatmany goodplayers are un- | 1
aware of theexistence of squirt. L e b |
The amount of squirt depends mostly on | | | = e T — e i
the cue stick and the amount BAglish. [
Sometimes it appears as ifsafter hit has |
less squirt, but this can be explained by the .I
curve of the cue ball back towards the i
ideal line, due to spin on theall. If the
shot isplayedslowly enough, andvith just L

N

a little cue elevatiorit's possible to get the ' '} - e Yy - _.: N
two effects tocancel. At any ratemore g - T m . oy . T T ---:;
English gives more squirt.

Squirt also varies tremendouslyith the Shoot along the main axis of tkeble over Now, note (or have driend note) where
type of cuestick used, andmost of the the footspot to themiddle of thefoot rail your cue stick points on shotghen the

variation isfrom the shaft. All sticks I've with extremeleft English, with the tip con-  object ball ispocketed. If thestick points
seenhave significantsquirt, more than tacting the cueball on the equator. You somewhere toward the object bait;s
enough to cause a miss if not compensatedshould be able to hit thieft side railnear  pretty good. If the stick points to the
for. Theworst can deflect more than a ball the side pocket. Remember ¢balk. Play  wrong side of the objedtall's origin (left
and a half in a table length of travel. If side the shot with enough speed, so that the cueside, from your viewpoint), it has too

spin is an importanpart of yourgame, ac-  will hit the far rail asecondtiime. much squirt (deflection) to be usable. It is

curate compensation faquirt is a must Once you are comfortable and consistent unlikely that the line of the stick will be

for consistency. with spinning the balthat much,place an  parallel to the desired path of the doall.
Because I'm an engineer, smon as I'm  object ballfrozen to themiddle of thefoot  If that's theresult you getyou're probably

told a phenomenoexists, Iwant tomea-  rail. Shoot thesame extremdeft English ~ ignoring one of the cueing instructions

sure it. It's hard to put a gauge ateflec-  shot, trying to hit on therail just barely to ~ above. If several cues are availattem-

tion, and no one iselling a squirtometer, the right of the object ball and thespin parethem.

but the following test willallow you to  into theball. Hit correctly, theobject ball If you do the squirtmeasurements,

compare cues under extrergeglish con- will be pocketed in the corner. See Figure pleasedrop me anote in care of this maga-

ditions. There areseveral steps, each of 2. If you miss theobject ball entirely, the zine. I'd like toknow theamount of squirt

which must be followed carefully. If cue ball should still hit near the side and what kind of cue you atesing.

you're not a“detail" person capable of pocket. Be sure on the final stroke that the Now that youknow howimportant squirt

careful observation, skip past this part. stick comes  straight through the cue ball is on spinshots, and are able to measure it
Place the cuéall on the head spot. without any curving to either side. at least crudely, | begyou'd like to know
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what causes it. So would |. There are peo-
ple who claim to understand squirt, but
I've neverseen aradequate explanation of
why it occurs or what'secessary to mini-
mize it. There are no clear causes or cures,
but here aresomeadditional observations
that may suggest furtheexperiments to
you and things tseek or avoid:

| figured that astiffer shaftwould help,
so | glued a tip to a solid aluminum rod
with a %-inch diameter. The result was
aboutthree times more squithan with
any normal cue.

Jim Buss, a cue maker in Houstmsegnt
me some speciahaftswith brass inserts
in the first fourinches, presumably in-
creasing thestiffnessthere. Thesédave al-
most as much squirt as the salmt, and
make an excellerdemonstration of one of
the perils of English for new students.

Joel Lehman, afellow pool instructor
from Oakland, got a 63-inch cue tatch
his height. It had &irly flexible shaft and
unusable squirt and had to be cut down.

Cues withsmall tips and tapers thatart
increasing near the tip acften more than
twice as good aso-called"pro” taper
shafts, which start with #arger diameter
tip and stay that samdiameter for the
first 12 inches or sofrom the ferrule.
Some cuemakersoffer a taper between
the two. nearly cylindrical for thérst six
to eight inches, before themajor flare
starts building out to thpint. Theidea is
to give most of theease ofstroke of the
cylindrical taper, yet maintain reasonable
accuracy when usingidespin.

An aiming technique has been developed
to achieve approximateompensation. It
is an oldtechnique that kall "aim and
pivot." First aim theshot without English;
for example, afull ball hit on an object
ball two diamondsaway. Now,without
moving your bridge handpivot the stick
to hit the cue ball with sidspin, and shoot
firmly. With luck, you'll hit the object ball
full. A little thought will convince you
that thepivoting is in the right direction to
compensate for the squirt. Unfortunately,
the amount of compensation depends on
the length of youbridge, which will have
to vary from six to 20inches, depending
on the stick. Anothefactor is the speed of
the shot, since alow shot allows the cue
ball to curve back towards thedeal path.

There is only one way tavoid squirt
completely, and that is to stay on the cue
ball's vertical axis. Most playergprefer to
use English, aeastoccasionally. Ifyou're
one of themyou've got tolearn tocom-
pensate for squirt.

Bob Jewett is an engineer at Hewlett Packard
and a former ACU-I straight-pool champion.



es & Billiards

by BOB JEWETT

COMPUTERS ARE
EVERYWHERE
these days.They
started their invasion
of pool halls as
fancy cashregisters,
a positionthey have
strengthened by
evolving into indis-
pensable accountants
with graphical dis-

competition called Internet Equéffense.
At a designated time, each sdveral five-
playerteams,perhapsfrom different conti-
nents, goes taheir home poolhall and
connects to docal computercenter by
modem. A connection is made through the
Internet to a computer in Finlartdat runs

a Scoreboargrogram. As each member of
each teamplays an inning ofequal of-
fense, the score is forwarded to Finland
and immediately appears on the screens at

plays, programmable rate schedules, andall the tournament sites.

more features than weld-time card stam-

pers canunderstandThey are now ad-
vancing on the pool world on seventher

fronts.

The Information Super Highway has
been much in th@ews, usually in the fu-
ture tense. Fomore than 30,00(oo0l,
snooker and billiard fans, it is already a
main source of information about cue
sports. Asort of electronic bulletinboard
going by the naméalt.sport.pool“flashes
billiard news, questions and answers
around the world at the speed of light.

(Equal offense isplayed like straight
pool and scored likdowling, so face-to-
face competition is not necessary. The
maximum score in an inning is 2ints,
and each playegets teninnings. See the
BCA rule book for thedetails.)

To date therehave beenfour tourna-
ments, at aboufour-monthintervals. The
most recent competition was in Mayith
teams enteredrom Finland, Utah and
California. The Californians wereictori-
ous in their IEO debut with a combined
score of 542 out of a maximum of 1000.

Access to this paper-less magazine is The September tournewill include a

free for many people with computer ac-

teamfrom lowa City that isrumored to be

counts at schools or at companies that con-very strong.

nect to the'Internet.” There are also com-
mercial services which provide a
connection to anyone with a suitable home
computer. For a few dollars a month, you
can exchange messages ooty with bil-
liard nuts, butalso with aficionados of
scubadiving, cactus raising, andeveral
thousand other interests.

The pool discussion group has faore
readerghanwriters. In the past month, 80
authors haveput fingers tokeyboard to
generate 300 messages such diverse
topics as EariStrickland'sbreak shot, the
proposed rewrite of snooker rules by the
WPBSA, "Willie Hoppe" cuesticks and
Panamanianl0-ball. Rules and playing
techniquesspark very ferventiscussions,
and the intensity with which soneople
expound their beliefs can be startling to
the uninitiated. Whilemost contributors
are from theUnited States, youwwill also
see commentdrom Belgium, India,
Poland, SouthAfrica, and over a dozen
othercountries.

Not only is poolbeing discussed across
the network, it is being playedSven
Davies of the United States anli
Kokko of Finland have organized a team

If you are interested in participating in a

future IEO event,sendelectronicmail to:
jari.kokko@hut.fi or
stdavies@blue.weeg.uiowa.edu.

If you don'thave e-mailyet, send me a
note andl'll forward you somemore in-
formation on that old-fashioned medium,
paper.

If you are already connected to the
Internet, andknow about theinteractive
information-grabbing program Mosaic,
you should try connecting to the computer
tky.hut.fi in Finland. The connection point
is http://lwww.tky.hut.fi/~sbo/. It has sev-
eral documents on line including a round-
by-round commentary on thel994
EmbassyWorld Professional Snooker
Championships.

Next time, I'll compare several pool and
billiard simulator programsSome of them
have developed beyondere toys and are
realistic enough to be valuable learning
aids.

Bob Jewett is an engineer at Hewlett-
Packard, and a former ACU-I billiard
champion. He can be contacted directly at
his Internet address: jewett@hpl.hp.com.



Bytes and Billiards |l

by BOB JEWETT

WILL THE COM-
PUTER screen re-
place the baize-cov-
ered table as the
preferred venue for
billiard competition?
The idea is not as
far-fetched as some
might hope — look
how quickly chess-
playing computers
have surpassed all buthandful of human
players. Computer networkaready flash
scores between equaffense competitors
on differentcontinents.

High-resolution computer graphics com-
bined with the amazingomputing power
found even in manyhome computers have
already resulted in some entertaining and
educational programs. In this columiti|
describe two quitalifferent programsthat E::‘*H‘:;'
simulate colored spheres on green cloth. In| & esee bt iass
a futurecolumn, I'll review thefeatures of | ii) i) 1]
a dozen or s@rograms now available for

personal computers. Xpool lacks severalimportant features. Spin is set bymoving a small blue dot

The guts of any pool program is the part There is no spin — né&nglish, nodraw, around on theue ball in theaiming win-
that calculates the paths of the balls when no follow. Theballs move like hockey dow. A numerical readoushows how
set in motion by the cue stick. None of the pucks and rebound perfectisom therails. eccentric the hit ispoth up/down and
programs available take into account all The aiming method isrude; attempted  right/left, and if you exceed thsafe limit
the minor details, but some are complete thin hits often miss the objecball. Even  of spin, the computdreeps ayou, signal-
enough to have masse ajuinp shots.  with these faults, Xpool is reasonably en- ing an impending miscue.

Others omit basics like sidgin — such a tertaining; justdon't expect tolearn much Elevation is set by rotating small cue
program might bdun, but you can'tlearn about real poofrom it. stick in theaiming window. A slidemwith a
much about banking when all tills re- There is another billiard program called numerical readousets thespeed.

flect perfectly from the rails. Especially  Xpool. Thissecond Xpookomes in a ver- ~ One very nice feature of the the program

important are the mechanicsaiming and  sjon for the Microsoft Windows platform s its ability to savetable positions to be
choosing speed and English. This aspect iscalled Winpool. The two Xpool's and recalled by the name of the shot. The in-
as important as the physics content. Winpool are"shareware,"which means stallation includes all the shofeom the

The diagram shows the screen for the that theauthor requests a donation. Artistic Billiard competition and an auto-
program Xpool by Charles Bulkeley, that For serious students of the game, the matic modethat demonstratesach shot,
runs onUnix workstationswith XIlI program Carom Simulator for Microsoft showing power drawgumps, masses and
Windows. Agame of 9-ball is iprogress. DOS systems is far more realistic.f#irly kiss-backs.

To shoot the 4 in theide, themouse has new product, it was being demonstrated at A "try again” feature makes it easy to
been clicked to create the line coming out the 1994 BCATrade Show byHans de  explore variations. A littlemore speed
of the cue ballThis linerepresents the cue Jager, aworld-class Artistic Billiards  mightlengthen an angle on orskot, while
stick. A shorter linegives asofter shot. player. As the name of the program sug- adding draw and English to another might
The mouse is adjustathtil the speed and gests, the tablevon't have pocketsWhat  avoid akiss. Thehigh quality of the simu-
angle look right,then the button is re- you will get are calibrated numerical set- lation and the precise control of the param-
leased to shoot. tings for speed, aingpin andelevation. eters make theesultsuseful.

Some other features &fpool are visible Aim is set in two ways. First there is a The bad news is that Carom Simulator
in the figure. The pocketed balls below the phantomcue ball that is set on the table costs real money —$149 list. Write to
table can be spotted by clicking on them, anywhere along the line of aim. The exact European Billiard Products, 1406
and any ball can beepositioned with the location is shownnumerically toallow Sycamore Drive Simi Valley, CA, 93065
mouse. If youdon'tlike the way a shot very fine adjustment. A separatsmall for more information.
came out, you catundo” it and tryagain. ~ aiming window shows th&ip's eye view"  pggp Jewett (Internet: jewett@hpl.hp.com)
Eight-ball and carom billiards are also of the overlap of the cukall on the object s a former ACU-1 billiard champion and
available. ball with calibration marks. is now an engineer at Hewlett-Packard.
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