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Masse 102

Execution of fancy shots can be enhanced with the proper equipment.

In my last column, | covered a system of elevation, or maybe a little less. pull the cue ball backfter sending it most
aiming masseshots, suggested some basic Here's analignment technique | learned of the way to the other end of the table. On
techniques, and assignesbme practice  from Tom Rossman when we wergoth old, dirty, sticky cloth the spin grabs too

shots. Have you done yohomework? taking a week-long course on masse andquickly andoften the cueball will fail to
Outstanding'Let"sreview a little andhen other fancy shots given by former clear the obstaclbefore "breaking." Very

discusssome equipmenissues. European champion Hans de Jagkiter dirty cloth will grab the bottom of the cue
The aiming system described last time — you'veplanned youshot and you know the ball more strongly than the tip on some

the final direction of the cudall is parallel line the cue ball has to staaong, hold nearly vertical shots, and the actiwill be

to a linejoining the restingspot of the cue  your stick level alonghis line and careful- completely ruined. Usually a miscueill

ball and where the stick points on the cloth ly raise it. keeping it always in theame  accompanysuch aresult as the tip gives
— applies to low-elevation English shots as vertical plane. One of thenain problems  way before the cloth. Keep the cue ball and
well as more radicaturves. On aypical with elevated shots is maintaining the the cloth clean.

side spin shot, the stick is elevated three direction of the cue stick, artiis is a good, If you are stuck on olctloth, you can

degreegabout three inchefsom tip tobutt)  methodical way of staying on the right line. make it actmore like new bywaxing the

and the stickpoints to aspot on the cloth cue ball. | use a paste waRoberto Rojas,

about two feet in front of the cueball. the great Mexican fancy-shot artist, uses

Ezgl\l/v?f\l/aetr _mUh%h ?‘ﬁ;fcgntet[]gqu;lt g;ﬁ gfue silicone to help his masse exhibitions, and
, is how farfrom theinitial p i i

the cue ball that th&aiming point"will be. MOSt ea-sy masse gﬁtg:r:Z %tllj?bnr;irr]]att)(m_" make yoeyes bug

and that determines directly homuch

, | For practice sessionstay at the head end
angle the ball willcurve through. For max- ShOtS N games Can of the table. Theloth is generally cleaner
imum side spin, you will hit abowne-half

there, and if you dmick the green, the

inch off center, so the stick will b@ointing b d | : ;
at a spot on the clottwo feet ahead and e ma e Wlth a ?A\é?]tir‘]'v g:}ebfacllg?esa'frequentlybothersome

half an inch overThat'salmost one degree ' Avoid practicing on slate seams — about
of curve, which is nearly dall'swidth in a Standard Cue. FOf SE”OUS 22A diamondsfrom theends onmosttables

table length. !
. . — or you may crack the sealing plaster. For

You may think you play with &vel stick, praCthe and S'[Udy |t power shots, protect the clotith a small
but have afriend measure how far above ! pad under the cue ball. | usesmall square
the slate the center of yoane'sbumper is h |d b h of clear, hardplastic, which also helps the
when striking on thequator of the cue ball. S OU e S Orter. ball slip out from under the tip. As you
Note that ifdraw is added to the sidmin, improve, themiscues and table contaaill
the angle of the curve increases doubly. be less frequent, and you caliminate this
First, youwill generally havemore eleva- prop.
tion to get the draw. Secontigcause the  So much for theheory and technique —  Can you hear the roomwners'moans? |
stick is lower on the cuball, its linewill on to equipment considerations. can. Here's asuggestion fothem tomake
reach the cloth sooner and thiening point Most easy massshots in games can be a little extramoneyfrom old cloth and help
will be nearer the cue ball. made with your usual cue stick. Fserious  their playerslearn at thesame time: When

These general trends can be turned into apractice andstudy,you'll want to get a stick some tables areabout to berecovered,
second system fomiming masse shots better suited to the shots. First, it should be advertise anasseclinic. Offer two hours of
that's alittle simpler than the one above. shorter. My two masseues are 47 and 50 instruction and practice fombout $20.
Note the angle you need to curve the ball inches long, which allowsmost of the = Remember to use wax or silicone to get
through: first line your stick up along the weight to bewell below the grip, increasing nice action on old cloth with old cumalls.
final path youwant the cue ball to take comfort and stability. The playerswill learn proper technique and
towards the objecball, then move your A standard weight will do for all but the have a little funwith the normally forbid-
stick in linewith the initial path of the cue  slate-shattering shots, but getltdmm fer-  den shot.
ball that will allow it toclear the obstacle. rule. It will stand upbetter to the punish- ~ Then put up a sign: "No masse shots
The differencebetween these twalirec- ment and the larger tip will be easier on the without instruction.”
tions we'll call the "curveangle." Now cloth. Finally, youneed agrip that will not Next time we'll go overmore shots —
mat::h yon;]r elevatiorg) y:nlgle to dthr(? Crl]JI’Ve slip. Bare varnish is pretty goodinen is some practical and sonest for fun.
angle — this part is bjeel — and hit the  bad but rubber is best. . :
cue ball withequal paris of draw anside.  The cloth has a huge influence on the chas) since 1670 and i & partaer i the. San
The angles are roughly equal; for a 45- action of the shots. On new. slippery cloth, Francisco Billiard Academy, a BCA Master
degree curve, stawtith about 45degrees of  jt's easy to gegreat, sweeping arcs or to Academy.
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e Rignt Time To Masse

Knowing when to hit the fancy shot is as important as executing it.

The last two columns covered theory,
technique and equipmernitivolved with
masse shots. Nowit's time to consider
when to use your newskills.

In Diagrams 1 and 2, the gameSishall.
In Diagram 1, you arslightly hooked on
the 1 ball and the choice is between the
masse shot and the kick shot. Thasse is
just like one you've been practicing, and
the kick off the far side rail is quite likely to
either scratch osell out, so thenasse is
better. In the position shown, the 2 ball is
ready for the run in case you do make the
which increases the payback for gmod
shot. If the 1 ball happens to be on the othe f Lo memn=dmm————ca =
side of the pocket, the kick is the better
shot. If the cue ball igarther behind the
blocking ball, youhave to decide howon-
fident you are in the curve shot.

In Diagram 2, therdsn't even agood
safety; a thin hit on thieft side of the 1 is
a likely scratch at A. There are two masse
shots, though. Asimple safety can be
played by hittingabout half-ball on the 1
ball with thestick pointed at about D. Use
mostly right side, and enouglevation to
hit the side rail at Bwith enough speed to
continue to the endiil and then C.

The seconashot isalso likely to end in a
safe, but has a chance to witlay about the
sameangle anctlevation with thecue stick,
but use left-side spin anthaybe a little
draw with the intent to curve the cue ball
backjustenough to pocket the 9. The 1 ball
must be struckull enough to drive it back
across the table, gbat it will be hidden by
the 7-8 if the cue ball ends close to the 9
Adjust the separation between tbee ball
and the 1 to see how that affects shet.

There aresome fun shots iDiagram 3.
In shot A, the cue ball starts near thé on
the headstring. Imust go around the ball
on the spot to pocket the combination in the
corner. The object of the B shot in Diagram
3 is to pocket bothalls. Thesurprising part
is that the far ball igpocketed first. Use a
nearly verticalstick with left draw. If you
cannot get good action at thdistance,
move the cue ball a little closer. The cue
ball needs tastartjust alittle off the rail so
that it doesn't jump upunder the nose of
the rail andscootout. Remember: both of
thesefancy shots are mucakasier if the cue
ball or cloth is slippery.

Bob Jewett is a partner in the San Francisco
Billiard Academy, a BCA Master Academy.

BD-MARCH 1998



20

Bob Jewett TEEHTMK

de Som With a Kic

Learn this type of applied "English for when you need to use it.

A common piece of advice heard to me by Jimmy Lee — a great carom play- ingly consistent way to kickpnce you get

around the podhall is, "Over 80 percent of er and instructor — at Palace Billiards in the hang of it.Some drawgives ahelpful

all shots can be played withositle spin." San FranciscoEachdiamondthat the cue  curve off the rail. Thisshot can be varied

While this may be truesome players take ball comes over in a table length iSunit" by choosing aail contact pointfarther up

it to mean that theghould avoid English as of English. With practice, yowill be able  the table, bustill with the goal ofpocket-

much aspossible and, consequently, avoid to dial in theexact spin you need to make a ing the duck. IrShot B, the idea is to shoot

learning how taspin theball. hit. Again, play the drill as progressive from acorner pocket to the far end rail and
The flip side is that 20 percent of shots practice. Can you get to the side pocket? Become back to thatamecorner pocket. How

should be played wittEnglish, and you sure not to cheat bljitting over to theleft far out can you shoot and still get the cue

better be readyvhen they come up. This on the far rail:maybe you willneed to put  ball to come back to thestarting point?

column simplifies the problem by mostly an obstacléall there. Experiment with center sidespin, some
eliminating theobject ball; the subject is There aremany variations on these two draw or follow with theside spin andli-
kick shots. (Notes on word usage: simple drills. Try playing theshots with  ferentspeeds tdind whatworks best.

"English," for purposes ofthis column, justenough speed to reach the targegn One remarkable result you magtice for

means sidespin — left or right — and is  shoot with force tseparate balls by &ast  the maximum English cases of thdsst
separatdrom follow anddraw, and a "kick  threediamonds at the end of tlshot (sim-  two shots is that they can be anadre con-
shot" is anyshotwhere the cue ball needs ilar to an attemptedsafety kick at9-ball). sistent than théeasier" shotghat require
to go to a raibeforehitting theobjectball.) For the softer shot, you will need start  only alittle side spin.This concept — that

Diagram 1 shows aprogressive practice with more spinsince a largefraction will maximum english gives consistent results
drill that looks easy but is tough to master. be lost on the way to thmail. Don'tneglect ~ — is the basis ofeveral banking systems.
The cue ball ishotstraight across the table the other sidespin — left or right. Both Of course, tosucceed athese drills, you
to contact each of the targbtlls. If the  drills can be made easier by placing two or must firsthave the fundamentals of chalk-
shot is successful, try for the nelxarder  three balls on the rail as the target. ing, tip-to-ball contact and bridgdown
target, but if the shot fails, go for thext Diagram 3 shows two additionalaria- pat.
easier target on the next shot; you never try tions. In shot A. thgoal is to bring the cue  If you have any best-loved banking drills,
for the same targewice in arow. Mark  ball nearlystraight off the rail to pocket the pleasesend them in fopossibleinclusion
your target with a coin to remember. duck, and to playrom progressivelyfar- in a futurecolumn.

The shot inDiagram 2 is about the same ther up thetable. Thisshot is a favorite Bob Jewett is a partner in the San Francisco
idea but the longvay. This wasfirst shown  demo of GradyMathews, and is gurpris-  Billiard Academy, a BCA Master Academy.
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Puttng Proper Spin Or

Learn the physics that dictate the English you apply to a cue ball.

If you practiced the shotsfrom BD
May. you havedeveloped &feel for how
much aparticular amount ofide spin will
take on therail. This month,we'll go over
somebasic physics of the shot and seene
new drills that will help you perfect your
extreme spirshots.

In Diagram 1. are two ideafrom Ron
Shepard's "Amateur Physics for the
Amateur Pool Player." (If yodon't already
have a copy othis paperfrom theInternet,
drop me dine, andl'll give you theelec-
tronic address.) On thieft is a cueball with
"lines of equalEnglish" shown. All of the
points of tip contact on each straigite
will produce the samamount ofside spin
relative to forward motion. This seems
exactly wrong until youhear the oneaddi-
tional requirement: thespin is not used (or
measured)until the cue ball is rolling
smoothly on thdable. Consider, foexam-

ple, the points of contact near the cloth.

Hitting the cue ball there will caudeth left
English anddraw on the cuball. As theball
moves away on thecloth, the draw will
quickly dissipate due to the rubbing of the
cloth, but the sidespin will remain nearly
constant. Ineffect, this multiplies theside
spin. The amazing result is that theints
for "constant side-spin-to-speed ratitien
rolling smoothly" lie on astraight line.
Where should you hit famaximum consis-
tency if you want aparticular amount of
sideWell up on theball is muchbetterthan
down at theébottom, where the lines atbn-
verge and tipplacement is critical foaccu-
rate control.Most players learn this subcon-
sciously; now you know a little of the
physics behind it.

In the rightview we answer the question.
"For a giveneccentricity of hit.what tip
position gives the most sidafter normal
rolling setsin?" Theanswer isagain amaz-
ingly simple: on asmall circle half as large
as the cue ball, and resting on thame
point. Forvery smallamounts of English.
hit nearly on theequator. Formaximum
effect, play the shot withroughly equal
parts of side andiraw. Although theaddi-
tion of draw to the shateduces themount
of side you can apply, the dramore than
repays the loss by slowirpwn the cue ball
and multiplying thespin effect.

OK. we are finallyready to hit arobject
ball while using English. Threemajor
effects need to beemembered:squirt.

lift « MAY 1BQR

swerve and throwThese have beedis-
cussed, but as a reminder, lookDéagram
2. which is a viewfrom above for a shot
with left English. When struck withside,
the cue ball does not start straightead, but

As the cue balmoves across the cloth, it
curves or swerveback in. dueto a minor
masseeffect. In theorythere would be no
swerve back if yotheld the sticklevel, but
you never do thabecause theail and your

instead starts off at an angle — the squirt knuckleswon't letyou.

angle. This can be up tour degrees for
extreme English and poorly designedes.

The third effechappensvhen the cue ball
lands on the objedtall: throw. The left spin
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will pull the object ball to the right of the
contactline, which is the lingoining the
centers of the two balls at the instant of con-
tact. If you alsohave a cutangle, throw
becomes considerabiyore complicated. If
you use no side spin, there will be some
throw just due to the cue ball'sibbing
across the objediall anddragging it a little

in the direction the cuéall is moving. If
there isjust the right amount of outside
English — left when cutting a ball to the
right — the cue ballwill roll across the
object ball without anyrubbing, and the
object ball will be drivenalong the contact
line. With excess outside, it is possible to
increase the cut angleeyond thecontact
line, and a littledraw with the sidevill help
you get this extreme spin.

Diagram 3 is a spindrill. First consider
the shotbeing playedwith inside or right
spin. After pocketing theobjectball, the cue
ball isrequired to contact the sidail with-

|'"- .."'H. i - : L] [ ---._I -|-. L a. L] L -\.\\H'|
I1__.
4 Indide Enghikh maiit s here = |
Diagram 4 I
- -
|
11
* [
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L = |
Diutside English here | |
| 1 |
a 1 2 3 [ | ~ __5 5 r "5
- - & M __.-'I - e m - = ﬁ'._.-"-‘l,i

corner pocket and a thumb off the rail. Try pocket and dall off the rail. Theocation of
moving the hurdle closer to the pocket and the cue ball is even with therresponding
use the English multiplication trick to get diamond, andust farenough off therail to

in two diamonds of the comer pocket. The the extreme angle required. Once yave
extra object ball is at the second diamond asinside English mastered, try trsame drill
a sort ofhurdle. Each time youmake the  but with outside English —eft for this shot
shot, chose thaext tougher cueball posi- — so that the cue batlontacts the near side
tion in half-diamond steps. If yotail to rail before the sidg@ocket.

meet therequirements of the shatlay the Diagram 4 is a drill thatrequires consid-
next shotfrom the next easier position. The erably more accuracy in the hit on tigect
objectball is always returned to threarked  ball. Thedrill is similar to the drill above,
position, which ishalf adiamondfrom the but the object ball is twdiamondsrom the

HI)-MAY 1998

make a comfortable bridge on the bed of the
table. If you can get to position 7 fboth
inside and outside English, whilmeeting
the cue ballrequirement, yowwill be far
above average on the use of side spin.

Bob Jewett is a partner in the San Francisco
Billiard Academy, a BCA Master Academy. You
can send e-mail to Bob at bjewett@billiardsdi-
gest.com.
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Does "get-in"

Son it h

English really exist?

Is it possibleto help an object ball
into the pocket by transferringide
spin to it? Anexample is Shot 1 in
Diagram 1 where inside (right)
English on the cue batlecomedeft on
the objectball. When the object ball
hits the far jaw of the corner pocket,
the spinwill help it enter the pocket, or
so say the believers ofget-in"
English. Somesven saythat"impossi-
ble" shots to the sidpocket will go if
helping English is used.

Is this effectreal? If so, is there any
shot using ithat will quickly convince
a skeptic?After working with the shot
for a few hours, I'm sure that the
answer to the seconguestion is no;
there is no obviougslemonstration of
the effect's usefulness. THiest ques-
tion remains: is thereven amarginal
benefit inusing thetechnique?

To get a basideel for the size of the
effect, firstconsider how muclspin can be
transferred to the objeball. In Shot 2, itis
possible toshoot the objecball slightly
away from therail to bank off theshort rall
at the left andack into pocket A; this is an
absolutely standard bank known to atie-
pocket players. For a half-ball cut as
shown, no addedpin isneeded on the cue
ball; just therubbing of the cut is enough to
"twist" the ball back to the corner. Try it.

Now put the cue ball in the place of the
object ball and shoot the cball along the
samereverse-bank path ambte howmuch
side isneeded. Using that same spin, aim
towards the pocket and see if thspin

Ml Pl

S | sty s L

T __;-r_
h bt A

o

PR T gl i R e S T e . 2 niod q
L. ! i
T e — 1 |
- S
R | e
n "l'._i_ |
| - .
2 |
sy |
i~ . -
Ll Diogrom 1 - =
:
5 - I:
LI - 1
' "
I‘-\_-'.. .'-
1 2 2 -
frit
o T e
o~ 3

makes the pocket larger or smaller as you

use left andright. Can you detect differ-
ence? (The cue ball issed here instead of
an object balbecause it is easier to direct
to a particular part of the pocketth spin.)
Try shooting the cue ball into the side pock-
et from unfavorable angles with that same
small amount of side, as Bhot 3.

Let's try tomeasure theeffect that may
have been evident in the above primitive
tests. Because theffect isclearly small, a
very careful test setup iseeded. Ifyou're
patient enough taarry out the following
tests, pleasesend yourresults to mel'll
arrange for dree one-year subscription for
each of thehree best submissions.

It's noteasy to drive a ball precisedyong
a givenline with aknown amount ofide
spin. The following is a simple wathat
needs a minimum of equipment:sheet of
clear, hardplastic, self-adhesive paper rein-
forcements, lined notebook paper, tape, and
a permanent marker.

The plastic sheethould be marked with a
straightline down the centerPlace paper
reinforcements atl-2-3-4 exactly in line
and a couple of millimeters more than one
ball apart. When balls are placed in the
holes, the result is dour-ball perfectly
straightcombo. Nowdraw twolines to the
sides as shown, onech from thecenter
line. Place reinforcements at 3L, 3R, 4L,

CE 4l

3L
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4R so that balls at 4L-

3L-2-1 are all separat-
ed by two millimeters,
and similarly for 4R-
3R-2-1.(SeeDiagram
2 for a basic outline.)

Tape the linedpaper
to the table as shown in
Diagram 3 with a
slight angle to theail.
Place the plastic tem-
plate with its center
line along one of the
paper lines, and place
balls — preferably the
1-2-3-4 balls for con-
sistency — in the holes
for the straight — icom-
bination.

Shoot at medium y A aci
speed, andmove the o R,
templateback and forth i i
to find the extreme sides of the pocket. Be With this setup, the onéall will have  speeds and for pocket approachiesm
sure to keep théemplate parallel to the "get-in" English from the transferred side both theleft and right. In all cases the
lines on the paper. Thdistance between from the cutangle. The two extremgoints "extremepoint” is where the shot godwlf
the extreme positions of the template is the will likely be different from the first set.  the time, and its positioshould be mea-
effective width of the pocket from this The number to record Bgain their separa- sured to millimeter accuracy.
angle at the speed yaised. Make a note of tion. Repeat the testith the 4R-3R-2-1 The effect forside-pocketshots could be

-‘—\-\_\_\_\_‘-

W L ] 4| T N

kg '-.I- S

gl e g L,
B e

PR PR S

that width. spots, which will give the oneball "get- measured similarly, but there idastertest:
Next, place balls in thdL-3L-2-1 holes, out" English. the idea is to see #pin can improve the
and repeat the experiment. To be really thorough, dthis for several  shallowest possiblengle. Youneed two

BD-JUNE 1998 23
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Diogram 4 O

blocks and a scale, akown inDiagram 4. First, find the extreme location for the wrong side) in how far up the rail the
The ball is placed in an exact position by straight — in with no side spin andrious  object ball is. Youaren't looking for a 50-
sliding the large block along thmse of the  speeds. Carefully note thgosition on the 50 percentage; judind thelimits of where
rail to a point on thecale, and placing the scale. Now make the shot slighttjore  the shot is barelpossible.

small block flat against thenose of the extreme and try various combinations of Pleasesendyour write-ups to me in care

cushion. Repeatability should be within a speed and sidspin. of this magazine or by email ewett@net-
small fraction of amillimeter. The exact Is it possible toextend therange of side com.com. Neatness, completeness and
dimensionsaren'tcritical. pocket angles? By howmuch andwith promptness count.l'll summarize the

Once the objecball is precisely placed, whatspin? For thishot, you need to report results in guture column.
remove thédlocks, place the cumall, and try  the distance off the rail (smaflock thick-  Bob Jewett is the Secretary of the USBA, the
to shoot the object bailhto the sidgoocket. ness) and improvement (or degradation for governing body for carom billiards in the US.
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Cue sports simulators allow us to analyze the

Computer simulations of physical

AL P

two adjacent parts mowdoser, the spring

systems are increasingly parts of our lives. pushes back with a forcdirectly propor-

The movie Titanic, video-arcade basket-

ball games, and automobile design all ben-

efit from this sort of virtual reality.

(Automobile manufacturers doing crash

testing of newdesigns use theostpower-

ful supercomputers available to run cars

into brick walls; it's cheaper in the CPU
than on thetest track.) Cuesports simula-
tors such as Virtual Pool an@€arom
Simulator are now accurate enougtat
techniques and strategieseful on a real
table can be learnegdom them.

This column describes eomputer pro-
gramthat simulates a stick shootingcan-
ter-ball shot. We'll see that evesuch a
simple case has interestipenomenahat
the simulator, with its greatly expanded
time scale,lets usexamine in detail.

A fairly simplemodel is used for the stick
itself, asshown in Diagram 1. (All dia-
grams are approximate.) Tkéck is divid-
ed into several hundresections, and each
is thought of as amall lump of masscon-
nected to itswo neighbors by springs. At
first glance,this seems nothingike a real
stick: the weightsvould sagdown. To pre-
vent this in the simulation program, the
force ofgravity is ignored, so thenly force
acting on each part of the stick fiem its
neighbors, and all the parts stay in line.

Each spring works verysimply: in the
resting position it doesiothing, but if the

tional to thatcompression. Similarly, if the
two neighborsmove apart, the springuill
tend to pullthembacktogether. The'stiff-

ness" of thespring — how muchpush for
how muchcompression — is sdtom the
known properties ofmaple wood.

The taper of thetick isincluded by mak-
ing the massekrger awayfrom thetip. At
the sametime, the springs gettiffer
because the larger cross sectiowobd is
more resistant to compression.

The tip — or rather, the tip-to-ball inter-
action — is a little morecomplicated to
simulate. While the parts of th&tick are
connected, theball and tip only interact
when the tip hasmoved into thespace
occupied by the ball; the tidoesn't grab
the ball as it movesaway. Also, the
"spring” in this case is not the classical
spring governed by Hooke's law, but
insteadincreases irstiffness as thepene-
tration increases.

The ball istreated as a single six-ounce
lump that is stationary at the start of the
shot. While there may bsome distortion
or "ringing" of theball due to thehit, mod-
elling this would requiredividing the ball
into manysmall parts linked by springs —
too complicated for thidirst look.

Now that we've reduced theball and

Complete Breakdowr

fleeting moments of pool.

ceed? The stick is positionedshort dis-
tance from the ball, and all its parts are
given some initial speed. Théclock" is
stepped forward by a tiny increment —
typically one-millionth of a second — and
the new positions of all the parts a@dcu-
lated from the knowrvelocities. If any of
the springs is compressed or expanded, the
velocity of neighboring part&ill change a
little. After the position and velocity of
each part of the stick and teee ball have
been updated, theclock is advanced by
another microsecond, and anotlogcle of
calculationstarts.

The following plots show what happens
when a20-ouncevirtual sticktravelling at
one meter pesecond hits aue ball. In
Diagram 2, the tip compression is shown.
Tip first meetsball at onemillisecond on
the time axis. Thecompression builds to
three quarters of a millimeter, arttien
falls to zero as the ball is pusheavay
from thetip.

Diagram 3 shows theforce between the
tip and the ball. The units are newtons —
the calculation is all done in metric units
— which are each abodbur and a half
pounds of force, so thpeak force for this
moderate-speed shot is about 9f@ifunds.
The shape of théorce is alittle different
from that of thecompression because the
tip is a variable-rate spring, as mentioned

stick to masses and springs which interact above.

by simplerules, how does the actigro-

The ball velocity is shown in the next

Diggram 2
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TIEE jr=a]

Diagram 4.Note how it builds up during
the tip contact. An interestingoint is that
the final ball velocity —about 15 meters
per second — is greatéhan the initial
stick speed of one meter psecond. This
is expectedrom thesimple physics of col-
lisions between mismatchemhasses, and
the value shown by thsimulator isvery
close to the theoreticadrediction.

Shown inDiagram 5 is howmuch the
ball has moved versuime. The major
point to notice here is how far thieall has
gone when it leaves th#, which happens
3.3 millisecondsnto the simulation:about
two millimeters.

Very simple physics predicts a "tip
departure"after a travel of pitimes the
amount of tip compression, sahis is
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another indicatiorthat theprogram isgiv-
ing reasonable answers.

As with mostbeginningsimulations, the
above leads to many neguestions: How
do differenttapers react? If there islamp
of metal in the middle of the stick — AKA,
a joint — does it change the hit? barder
tip is likely to cause more ringing. How
hard is toohard? The answers tthese
questions, and others that you miglenhd
to me at jewett@billiardsdigest.commill
have to wait for a future column.

This simulation program does not
include side spinThat is a muchmore

5l e
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o
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w

ably three, as opposed to a single dimen-
sion for thepresent program. Getting the
details right — how bendable istypical
joint andferrule material? — is a largeb.

A study of squirt, which is perhaps the
most interesting cuestick problem that is
susceptible to simulationill have towait
for a morecomplete program. While the
informationexplainedheredoesn'thave an
immediate application on the table, it
should help you understand whatresally
happening when you hit thball. And,
since youcan't control time of contact, it
should be one less thing to worapout

complicated problem, because in order to while you shoot.
simulate the resulting bending of the cue Bob Jewett is a partner in the San Francisco

stick, it must bechopped up intosmall
parts in at least twdimensions angrefer-

Billiard Academy, a BCA Master Academy. You
can e-mail Bob at jewett@billiardsdigest.com.
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Do you wantto bank balls better?
Here are some practicdrills that are
guaranteed to improwhis complex part
of your game.

Diagram 1 reveals a system that will @ — |

help you categorize shots and can be
used torecord intricate shots without a
diagram. Standing at théoot of the

table, imagine agrid as shown. The '@~

position of anyball or rail contact can

be precisely stated as tHistancedrom

the leftrail and the foot rail in thenits
shown. Notice that there are ten units #@
per diamond, so thieall on thefoot spot

is at location 20.20 and the one on the

headrail occupies10,79. The latter is 33—

not 80 units up the table because that
would put the ball at theose of the rail
rather than half a badlway; it is thecen-
ter of the ball thamatters.

One-tenth of a diamond — one of our
units ofmeasure — is close tuwalf aball's
width. Most shots will not need mopze-
cise specification, but you could udeci-
mals if you are fanatical about accuracy.
Half a ball is exactly 0.9 units on @foot
table.

The pockets get letters rathran num-
bers to avoid confusiorA-B-C run up the
top side while D-E-F are on theottom.
Let'scall the rails H. T, R and S for Head,
Top, Right and Shoe. (If you havebatter
letter for thefoot rail, speak up; B is taken.)

Here's thefirst problem: Can you bank
(20,20) one rail off the head rail (H) to
pocket A, with aball at(10,79) as shown?
You have the cue ball inand. The blocking
ball is very close to where you would like
to land for a simple bank, so yeuill need
to get some transferred sidgin on the
objectball, either by spinning the cuzall
or by the cut angle. If you barely miss the
obstacle, eitheside should work, usindeft
english on the object ball when landing to
the right and vice versa. If the balls and rail
are stickiethan average, you can place two
balls side-by-side on the end rail astlll
make theshot eitherway. (I didn't believe
this until | saw it done.)

That shot and thisext one arevery useful
for one-pocket. Can you bank (20,20) off R
and H to A? You may need ttwist" the ball
a littte on old cloth, but on slippery, new
cloth, you can miss the shot long — hitting
the S rail at(5,0). Onvery sticky cloth, the
shotwill always goshort to rail T, and the
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1,001 Banks

These Practice Drills Feature Precise Aiming Points On the Rails

shot isimpossible. If I'm playing a lot of

on-the-wall" system. Suppose yaant to

one-pocket on a table, | test to see how far tobank to Dwith the balls as showrPRick a

the left orright of thespot theobject ball is
whenthis shot idharelypossible.

Diagram 2 showsthree more drills. |
learned "Six Pockets" from Eddie Taylor
when he wagiving free demonstrations at a
BCA Trade Show. The idea is to bank the
ball at(1,60) intoeach of the six pockets in

spot at least six feetway along thatline as
your first target — perhaps a pocket on a
neighboring table or the line between the
mahogany paneling and the marble fire-
place. If youmiss, pick a newdistant target
until you arezeroed in. Once yohave a
good spot, trychanging thespeed —from

as few tries as possible. The ball always goesbarely hardenough towarp velocity — to
back tothat spot, and you keep trying each see how the angle changes. Beveral of

pocket until youmake it, with cue ball in
handeach timeThis is an excellent drill for

the pockets, there imore than onepath;
find the best.

learning both frozen-ball banks and how the The "Leave Anywhere" drill requires you

ball reacts on the second and ttrads.

to playposition whilebanking.With the cue

One trick to use is an impromptu "spot- ball in hand, bank (20,30) into B. Simple
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enough? The rub is that ydave to leave
the cueball within a"hand span” of a spe-
cific target — perhaps @enny — placed
somewhere on the table. Select spetfor
the target randomly around th&ble.
Leaves in the lower half are mudasier,
since the cudall doesn'thave tocross the
path of the objecball. You will definitely
need tounderstand "cut-induceside-spin”
for leaves in theupperhalf.

The "RunFive" drill teaches close posi-
tion onbank shotsPlace theobjectballs as
shown, on dine between the twdiamonds
and with enough space between them to
allow each shotBank allfive balls into A.
You get cue ball in hand only for tHiest
shot; play the lastfour from your own
leaves. Howmanytimes in ten tries can you
run all five? If never, try four athree balls.

I'll leave you with adrill that will take

If you're more impatient than methodical,
pick one spot eacpractice session, and see
how many ways you can bank irgach of
the pockets. If you're methodicatad on.

Prepare lined paper with three wide
columns labeled A, B, and C for the pock-
ets, and aarrowcolumn at thdeft for alist
of ball positions. Thefirst nine lines are
numbered0,0), (5,0), (10,0), up to (40,0),
which arepositions along thdoot rail half
a diamond apart. The nexine lines are
labeled (0,5), (5,5), (10,5), up tq40,5)
which aresimilar positions, buhalf adia-
mond from the footrail. Continue innine
groups of ninepositions, so thelast is
(0,40), (5,40) ... (40,40)hich is a line of
positions between th&ide pockets.

Note that youdon'thave to include the D-
E-F pockets,since for any shot to one of
them, there is a mirror imagsot to A-B-C

severalsessions to complete — a thousand that is already on the list, and yodon't

and one differenbanks. Thedea is tosys-
tematically pick ball positions,pockets and
sets of railsuch that yowover a wide vari-
ety of banks.

As an example, suppose ypick (20,20)
as the ballposition, and A as the pocket.
How many differentways can you bank to
that pocket? | canthink of H (head rail
only), R-H (mentionedearlier), S-T-H-R,
R, T-R, and T-H-R. Anyothers?
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have toincludeball positions in the topalf

ing a total of 13shots, on averagdtom
each of the 77 balpositions.What is 13
times 77? A lot of practicpossibilities.

You now have a blanform with 77 ball
position lines and three pockeblumns.
Pick acolumn andine atrandom, place the
ball on thetable in the position, and choose
a path to the pocketrite the cushions in
the chosen line and column wxite small!
— and try the shot until yotfeel that you
understand iteven though you might not
master it. Pickanother line and column,
and choose another set of cushions. If you
happen toreturn to a pocket/position pair,
choose adifferent set ofcushions. If you
fill up the sheet with all1001 shots,send
me a copy and Will arrange for a special
certificate for you.

While the abovedescribesmany bank
shots, itdoesn't comelose to all of them.
Do you have davorite set of banldrills?
How about  some good bank

of the table, since any shot up there has achallenge/proposition shotdhere'snoth-

twin on the lower half.

How many shots arthere? There are 81
positions listed, but thiour in thepockets,
such as(0,0), should be excluded, leaving
77 object ballpositions. For the two near
pockets, A and B, | can usually firfdur
shots toeach, while for pocket C there is
usually oneadditional cross-table shot, giv-

ing like a little friendly competition to

focus attention. A warning: If you hope to
beatEddieTaylor at the "SixPockets" chal-

lenge, youraverage better beainder 15

shots to make all sikanks.

Bob Jewett is a BCA Certified Instructor and a
partner in the San Francisco Billiard Academy,
which offers all levels of cue sport instruction.
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Battle of the Ronots

The mechanics behind Predator's and Meucci's due ling devices.

For weeks before the
BCA Trade Show, the
Internet was abuzz with the
news: therewould be not
one but two cue-wielding
robots in Orlando to dbat-
tle. Predator was going to
bring "lron Willie," the
original mechanical

Mosconi, and Bob Meucci
was bringing his new-and-
improved "Myth Des-
troyer."

For some, the actual
showdown was anticlimac-
tic — neither machine was
up to running a rack of 9-
ball, or even pocketing a
ball by itself — but for
technical types such as
myself, seeing real,physi-
cal measurements in

BRIDGE
CLAMP

"/

BUTT
CLAMP

progress on podhbles was a delight. The ca|ly against a block on tHeft endrail in
results may destroy sonpeople's myths.

Both IW and MD seenquite capable of

measuring important aspects of sticks, and¢ e pall is moved to thieft a quarter-inch
both manufacturers seem to beaking

improvements based on thissting.

general plan, which is shown Diagrams

1 and 2. A frame —which is not shown —
supports a pivafrom which hangs an arm-
like rod with a buttlamp (grip hand) at the

bottom.

the frame, substitutes for thefront
hand. It is loose enough to permit the
stick to slidethrough,just like a real
bridge. The pivot arm is brought
back to a measured height and
released, and thstick comesdown
and through, hitting the cue ball in a
very repeatablevay.

Once the robot is calibrated for a
center-ball shot, the cueball is
moved ameasured amount to the
side. IW uses a sideways-sliding
block that is removed prior to the
shot, while MD uses a metal plate
under the ballwith a smallhole for
the ball to sit in. The plate imoved
sideways with acalibrated screw
drive. To record the path of the ball
— or, rather, its positiomfter about
six diamonds of travel — a strip of
pressure-sensitive paper is held verti-
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diagram 2.
Many peoplewould guess thatvhen the

to get some right English, will land a
guarter-inch farther to théeft than for a
The two robots are built along the same no-English shot. This is the simple — and
horribly wrong — parallel aiming system.
What bothmachinesshow is that the cue
ball lands on the block about @mch to the
left of the point that thesimple theorypre-
dicts.

A bridge clamp, which is also attached to This deviationfrom the parallel line is

known assquirt, and has been discussed in
this magazineseveral times before. My
August 1994 andJune 1997 columns have
manualtests, if you want to dgour own
experiments. (Someeople refer to this
phenomenon as "deflection,” but there are
many kinds of deflection, and squirt is
important enough to deserve its own
name.)

MD has anotherball-positioner about
halfway between the cue ball and the
recording block toallow something like a
normal shot to belemonstrated.

iy

S k)

Carben paperd

s
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The objectball is moved to theside the
sameamount as the cuaall, so if parallel
aiming worked, the objedball would be
driven nearly straighthead. Instead, what
is observed is that the object bialhds on
the carbon paper about sixchesoff-cen-
ter for less tharhalf a tip ofEnglish, and
that's for agood stick.

As an engineer, | have@uple ofquib-
bleswith bothmachines. (Please notbey
both do their job — wengineergust like
to fiddle.) Thefirst is that the stick isnec-
essarily elevated on the shdbecause it
passeover the rail, as shown giagram 1.
This will cause someurve in the path of
the cue ball for side-spishots, andwill
make the results for differenspeeds
ambiguous. Theecond ighat the resulting
number — inches on giece of paper for a
given amount of spin at the particular
speed used — is hard toanslate into a
single, reproducible number thetiaracter-
izes the stick. | think you will béearing
more from both manufacturers on this
topic soon.

A separate,very interesting technical
item at theShow was avideotape that Bob
Meucci made of a stick hitting laall. The
special system caught,000 frames per
second, which is about 100 times faster
than the slo-mo you see oagular TV. In
the case of a side-spishot, there were
only four framesshowing the tip on the
ball, so thecontacttime wasonly one-
thousandth of a second. This result match-
es previous reports by the University of
Wisconsin, Milwaukee and the simulations
| reported lastuly.

The new and verynteresting thing that
was visible on the tape wasghat the tip
and ferrule do during thieit. This isshown
in slightly exaggerated scale Diagram
3, where the first (A) and last (B) of the
four contact-timeframes are shown. The
tip and ferrule move to the sidehile the
tip maintains contact at one poiifthere is
no visible bending of the part of tratick

in the frame, but thermust be soméend
farther back. BobMeucci has saidhat he
will be making the tape available those
who would like to see this faghemselves.

Bob Jewett

distribution, flexibility, andjoint construc-
tion. While a lot ofthis testing is now by
cut-and-try, the high-speed video promises
to showwhat's happening during theery

If you want to rent a high-speed camera for short time you can actually influence the

your ownexperiments, it'sbout $2,500 a
week.

What will all of this high-techexperi-
menting do for you? The robots are
already beingised to design mom&ccurate
shafts by investigating the influence on
play of such things as tigurvature, weight

shot —while the tip is on the ball. As
basic understanding of stick dynamics
increases, expect to see cues (i more
consistentits.

Bob Jewett is a partner in the San Francisco
Billiard Academy, a BCA Master Academy. You
can e-mail Bob at jewetl@billiardsdigesl.com.
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Study all the layers of shot opportunities on the

Some problems arelike onions. You
start by seeing the firdayer of the prob-
lem. Peel itaway andthere is a second
layer. Once thdayer is removed, there is a
third, and so on. A goopool-shot problem
will take you though a large part gbur
table savvy if you're willing to take the
time to study all thelayers. The two exam-
ples below youhave seerbefore inthese
pagegDiagram lappeared in the June '98
"Solids & Stripes,” andDiagram 2
appeared in Georgeels'"Your Shot" col-
umn in April '98). You probably scanned
each quickly, nodded at theffered solu-
tion, and passed omet's look deeper.

Diagram 1 is an 8-ba#lituation. With no
good shot ayour solids, and a plum wait-
ing for your opponent, an aggressiegety
is needed. One way is shown. Befoead-
ing on, answer thesgquestions:What do
you like about the shot®/hat do you dis-
like? How muchaccuracy in anglespin
and speed iseeded? Is there a better shot?

The shot has a&hance to break up your
cluster and to leavgour opponent behind
the parts.Done well, it will win the game
for you, but there are severddngersWhat
if you land on thenear side of the Dall?
Game over! You alstose if youland on the
other side of the ball after tworails with
too much speed — theue ball slides
between the balls and the rail aintb the
clear for youropponent. The anglshown
looks like it needs somside spin. Try the
shot five times. What's your percentage?
Finally, for us shortplayers, theshot is a
stretch on a full-sizedable; I'd look for
somethingelse.

Can you see enough of the 2 ball to play
directly at it softly? If so, you can put the
cue ball exactly where the two is while
banking the 3ust off therail. Don't shoot
so softly that the 2 igeft in the path of the
three — your opponent will bkicking at
the 12 and is likely to leave the coell up
there. A good spot for the 2 is halfway
between the 3 and the Bhat should com-
plicate youropponent's kick.

A dangerwith this second alternative is
that the cue might hit the 8rst. The 3
might then bank back out fanough for the
snooker, but not verlikely. Favorcontact
on the leftside of the 2, but not so far over
that you get th&iss. Try thisshot fivetimes
also.

Another aspect oghots like this is the
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table before you shoot.

Pegln
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"safe shade'that your blockeballs, inthis
casgust the 3,provide. Ifonly the 12 and
the 3 are on the table, where is thafe  on the cloth. There is no scratch possible
region to leave the cueall? unless the hit is wayff, and thenatural
Imagine the 12 is the sun, and look where angle is off the end rail andto the shade,
the shade of the [ands. If you careave the  with just atouch of rightside. See if you
cue balltouchingthat shade — or better, in can't dofive good safes in a row. Can you
ful shade — your opponent has a kick, leave the 2 ball by thether cornempocket
jump ormasse nex{(This is asimpleexam-  at the saméime?
ple; Diagram 2will be a little more com- The importance of understanding the
plex.) The most important thing to note here half-ball angle cannot be stressed too
is that thearea between the 3 and the side much. If you are stillunsure of why it's
rail about two-and-a-half balls wide is all essential forgood position andsafety play,
shady. Ishere areasy way to get there that see the chapter about it in RobBrtrne's
uses the long shape to ease the precision'Advanced Book of Pool anBilliards," or
speedrequirement? (A similatechnique is  take anhour'slesson on ifrom aninstruc-
used to play position — play along rather tor. After studying it, you can see how an
thanacross the best line for tmext shot.) apparently simplesafe cantake us into

Play to hit half of the 2all on theleft
side, allowing the cuéall to roll smoothly



manifold considerations. Avord of advice:
If we're in amatch and you start @nalyze
each shothis deeply, I'll have the ref put
the shotclock on you. Thepracticetable is
the place to work out athese details and
learn to recognize the tricks and traps.
When in amatch, you apply thdearning.

Diagram 2 is a shdtom agame of 9-ball.
What would you shoot? Whatoblems are
there with that shot? How would tipeob-
lems change if if the balls were rearranged
some?There is nogood shot for the 1, so
again amaggressivesafety isindicated. The
4 is not quite pocketable. If you bank the 1
to the other end of theable, anddraw to
land the cudall softly on the 4, yolhave a
goodchance to run out with ball-in-hand.

What happens if the TFalls into the side
pocket off one rail — it is close — or the
corner pocket off tworails? The planned
safety isalsosafe on the dall. (Exchange
the positions of the 2 andtlls, and pock-
eting the 1 on dluke bank becomes a
game-winning bonus.)

Are you familiarwith the two-rail bank-
ing rule-of-thumkthatapplies to the ball?
If the 1 is sent alongoughly a 45-degree
angle between théong rail and the short
rail — for example, if it is hitfull on this
shot— it will go close to theipper right
corner. If youhaven'ttried thisshot before,

take a few minutesight now. Note how
speed, distanckom therail, and distance
along the end raiimodify the 45-degree
rule.

Let's goback to the'shade"idea, to see
whether banking the 1 on two rails is a
good shot. Considering the 9-2-4-5 as
shade ballswhat region near the present 1
ball is safe for a"sun" ball between the

Bob Jewett

to the otherball. In the case oplaying
towards a cluster, you magven set your-
self up for aneasy cluster break if thizall
itself doesn't do thpb. Another advantage
of this tactic is that those extballs cut off
some of the banking paths to tlebject
ball.
One lastayer: suppose the 9 is on the far

end rail near either pocket, and theeems

upper right corner and the name plate? Ofto be no chance to pocket the 1 ohamk

course, this depends emactly where the 1
ball stops if it is missed, but it lookke the
upperleft corner is avery shadypart of the
table, especially due to the 9.

Here's theproposed shot: bank the 1 two
rails to thecorner, while drawing the cue
ball back to where the 2 is at least visible,
if not a good shot. Nudging the top side of
the 4 would be a nicdeature, but that
would require excellent controlThis shot
is worth tentries to get deel for all the
aspects.

Whenever you are driving the object ball
to a safetyanother thing to consider is how
well you'll be set up to try to ggbur oppo-
nent on a seconfbul and then win with a
third foul. If you cansend the objedball
next to another object ball, evenbetter, a
cluster of balls, asecondsafety ismade
much easiemnftennothing but a stoghot at
a slight angle to leave your opponémoizen

and still get safeThen strive toleave the 1
ball on the same end rail for an early win by
combination.

Both seeing and executing the sugges-
tions aboveequire practice. See tieigust
issue for a structured way to practice banks.
Soft, precisedraw, like that required for
Diagram 2, can be learned on tipeol
table, but if you trystraightcaroms, you'll
quickly learn speed control of boltalls on
soft draw shots. Thehalf-ball angle can
again bepracticed on a pool table, but if
you haveaccess to a snook&ble, try the
great game oEnglish billiards for thebest
half-ball training available.

Remember — Do your onion peeling on
the practicdable andyour opponent will be
the one weeping in the match.

Bob Jewett is an advanced level BCA instruc-

tor with the San Francisco Billiard Acaderry
one of seven BCA master academies.
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Have you ever thought about
when in thetiming of the stroke is the
best instant to hit the cumall? Should

it be while accelerating or decelerating
the cue stick? Commaadvice is to be
acceleratingwhen you hit theball.
We'll seebelow why that's notsuch
good advice.

In Diagram 1 is a plot ditick speed
versus time during the forward part of
the stroke. (Left out is thesudden
slowing of the stick when the ball is
struck.) The speed builds ujpom
zero(that's thepause or stop at the end
of the final backstroke), risesapidly,
hits a peak speed, and then drops tdg
zero as the stick stops at the forward-
mostposition. As drawn, this gike is
as smooth as it gets and is identical to
the motion of a perfecpendulum.
When on this stroke would you want
to hit the ball? That is, howould you
adjust your timing for most power,
consistency or control? The answer is
probably not what you think.

[ECHTALK

ftng the Peaks

When you hit the ball can determine how you hit the ball.

- D .

| stick speed - |

I

I

[

o [

MAX A
Timi&
(0.0

stroke — there is zero acceleration Diagram 2A.) That's because the
there. Point "D" is another choice. slope of thecurve is so steep there. A

"MAX A" on the diagram marks the
point of maximum accelerationThis
is where thespeed of thestick is
increasingmost rapidly. "MAX V" is
another possible choice. tbarks the
point in the stroke of peak velocity.
Since the peak is flat on top that's
the nature okuchpeaks in a smooth

Spaed EFfor

This is some timafter the peakvhere
the stick is starting tglow down.

The common advice wouldave you
hit the ball at "MAX A". A major
problem at that point is that if your
timing is a little early or late, your
speed will be off byquite a bit. (See

Spaed Ermor

Tima Erros
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similar problem occurs atb", but the
slope might be a littléess.

Consider thespeederrorcaused by a
timing error for an attempted hit at
"MAX V" as shown inDiagram 2B.
Because the peak is smoothly rounded,
even amuch largermistake inwhen

Diogram 28

Tirmma Errar




you hit the ball wouldresult in less
error in the speed émnpact.

Another factor is how efficient the
shot is. That is, for eadiming, how
much energy from thestick gets into
the ball?

The speed of the cudall will
increase directly with the speed the
cue stick has at the time of impact.
The speed of the stick at MAX A is
only half the speed at MAX V, so the
latter would propel theball twice as
fast. This amounts tofour times as
much energy in the cuéall, since
energy goes up as theguare of the
velocity. Point D would also waste
energycompared to MAX V.

From this fairlysimple argument, it
seems that foboth best power and
best speedontrol, you should strive to
hit the ball when the stick igoing at
peak speed. How can you train your-
self to do this?

My belief is that goodplayers have
already learned thisming instinctively
while their games were forming, so the
following suggestions will be of more
help to beginners and anyone who is
having a hardime with speedaontrol.

First, try practicing your stroke with
no cue ball on the table and your eyes
closed. Feel your back stroke — put a
small pause at the end thenfeel the
timing of your forward stroke: the
accelerating part, the peak, and the
stop. Do you alsdeel ajerk back at
the end? | hope not. Keep isanple,
smooth forwardmotion.

Second, try for the same feelimgth
a ball. Your eyes mayneed to be open
for this part. Does itfeel like you hit
the ball at the peak? It m&elp to say
to yourself,"Just let the stick do the
work. Don't try toforce it."

The last suggestion to optimize your
timing is to play the cuball four table
lengths up andlown themiddle of the
table — this is dairly powerful stroke
— but try to do it with a minimum of
effort. When you can get thatistance
consistentlywith ease, yolknow your
timing is right.

Can you get more speed on the cue
ball with a firm or loose grip?
Probably not. As noted in the July
issue, the contact igery brief, about
1/1,000 of asecond, and that is not
time enough for the relatively soft
flesh ofyour hand taeact to apply any
extra forcethrough thetip.

Why is the "hit whileaccelerating"

advice so common? | think partly to hit at the peak.

becausemany people confusacceler-  After you try theexercises above, let
ation and speed. Withouhinking, = me know if you are playing with less
they wouldpick MAX V as being the effort and moreaccuracy, eher elec-
point of maximum accelerationyhen  tronically at jewett@netcom.com, or
in fact the cue igust coasting then and in care of thismagazine if you arstill
the acceleration is zero. And | think un-networked.

the advice works for those players gop jewett is an advanced level BCA
who jerkprematurely to a stop +hey instructor with the San Francisco Billiard

are the "D" players. Getting them to Academy— one of seven BCA master
accelerate for a little longer gets them academies.
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Bob Jewett

These principles can help you

techtaL

Cutto the Chase

find hard shot angles.

In my column from BD December
1995, | gave a system ttetermine where
the cue ball would follow to fonearly full
shots. Recently, a student ofine, Jeff
Kletsky, digested this for a while, and
pointed out the geometry on which thod-
lowing more completesystem is based. It
allows you to find thengle of the cue ball
for a follow shot for any cuaingle.

e ——

The problem ishown inDiagram 1.You
are going to cut the objeball to theleft,
and the cue ball is going follow some-
where to theight. Your aiming experience
will put the objectball in the pocket (the
target), but where will the cumall go?

Diagram 2 shows how tadetermine the
path of the follow.First extend the object
ball path (the targdine) back to the vicin-
ity of the cue ballThis can be done by lay-
ing your cue stick on theable with it

pointing through the object ball to the
pocket.

Now here comes the hard part. Imagine a
line perpendicular tothat first line, and
going through the cuall. In the diagram,
it is the linefrom A to B. Find thepoint B
on thatpaththat is three times as fiom
the cue ball as point A. One easy way to do
this is toplace yourfinger at a spot on the
AB line that isjust as fafrom thecue ball
as the target line, artthen move youfin-
ger to a second spdhat is twice as far
from the stick.

You now have point BleterminedLook
from B to thecenter of the ghosball.
(Remember, the ghost ghantom ball is
where the cue ball will be when it hits the
objectball.) The cue ball will go parallel to
that line.

In the diagram, you can see that there is

an initial curved part of theue ball path.
The size of thawill depend on thepeed

of the shot, and will béarger on slippery
cloth. This takes practice &stimate; start
by assuming that on medium shots, the
edge of the cue ballill travel along the
line; that is, the cue ball will "offsetialf a
ball to theside while thefollow takes.

A very important requirement for this
shot to work is that theue ballmust be
rolling smoothly on the cloth when it hits
the objectball. Since that is what it wants
to do, this is areasyrequirement to meet.
A beginner'smistake is to shoot so hard
that the cueball has not enoughime to
acquire natural rolbefore getting to the
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object ball. You can help therocess by
starting the cue ball withatural roll. This
requires something like fall tip of follow,

so that you hit the cue ball 12 millimeters
above center.

Another possible source @fror is the
weight of the cue ball. If you are on a coin-
op table that has leeavy cueball, the path
will be somewhat mordorward thanthis
systemgives. In order to make eorrec-
tion, just use adistance smallethan the
"three times" between the cudall and
point B. Some tables have light challs,
which aresmaller due to years @fear. In

that case, you mayhave to go out more
along the AB line to find theath.Here is
a good routine to find thefollow path:
Place your cue stick along the target line as
mentioned earlienyith the tip at thecenter
of the ghostball. Using your other hand,
find point B. Now,leaving the tip in place,
pivot thestick around until it is over point
B. The stick will now be pointinglong a
line parallel to thefollow path of the cue
ball. Move the stick over, parallel titself,
a little — the amoundepends on howard
you plan toshoot — and yowknow just
where the cue ball igoing.
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In theory, left and right
English on the cue ball
should havdittle effect on
the follow path. Do the |
experiment to see how
large theeffect is.

For shots that areuite
thin, point Bends up being
off the table or maybe in
the next countyDiagram
3 shows an alternate
method to arrive at the
same linghat worksbetter
for thin cuts. Startingrom
the target line as before, go
to point D (double thedis-
tance from A to the cue
ball) and thenfind the
point C which is half way
between the ghostall and
A. The line DC is parallel
to the follow path. If your

O |deuble)

Target

cue stick isalong DC,
move it parallel to itselfuntil it is along
D'C'. Forvery thincuts, it isuseful tonote
that the linefrom the cue ball to a point
half way between A and C islso parallel
to the follow path.

A final caution: The physics underlying
this systemactually gives a factor of 2.5
rather than the 3 used iDiagram 2. In
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practice, 3seems to worketter because it
compensates tsomedegree for théollow
that the cue ball losewhen it hits the
object ball, and for theoffset to theside
due to the curved patilso, the 3 is easi-
er to estimate. If yodind the cueball's
path isconsistentlyahead of the linealcu-
lated, try 2.5 instead of 3.

This system can take much of the guess-
work out ofplanningfollow shots. It isfair-
ly simple touse, andapplies over thdull
range of cut angledVith alittle practice, it
can be an importarsddition to your game.

Bob Jewett is a partner in the San Francisco
Billiard Academy, a BCA Master Academy. He
can be reached at bjewett@billiardsdigest.com.
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