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Do you feel good aboutyour thin hits?
Would you like to play them better and
smarter? If so, read on.

If you play any poolgame, youwill often
find yourself in a situation lik®iagram 1.
The cue ball is anile from theobject ball,
and you need to botake a
good hit on the objediall and
leave no shot. Is a thin hit —
just nudging the ball so it
moves adittle as possible —
the rightshot for you?

In the extreme position
shown, you should probably
shoot something else iit's
available, butet's look at the
thin hit alittle closer. The goal
is to get a hit, come off the far
end rail, and bring the cue ball
back to itsstarting point, more
or less. There is a problem on
eachside: If you miss the ball
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Learn this to psyche out

would be a half-balhit.)

The vertical axis is how far the object ball
will roll for a shot thajust brings the cue
ball 8 diamondsback to the endtushion
you startfrom — use thé'Startlong" curve
for this. For example, if you hit a tenth of

Diagram |

| H I[
your opponents.

an inch of the objedball, it will be driven
about 18 inches along the end rail. If the
cueball ortable is not quite right, and you
get a tenth of an inch obll-off, you could
get no hit at all or the object ballould be
driven 35inches or about 3 diamonds. That
would be very bad foryour
safety, as it would leave the
ball in front of the corner
pocket.

So, how good are your thin
hits? InDiagram 3 are a cou-
ple drills to test and improve
them. Shot A is the sameort
of safety as irDiagram 1, but
arranged the short way on the
table. Play the thin hit to see
how little you canmove the
object ball. Startwith the
objectball near the sid@ock-
et, and leave it in position for
each following shot, buhove

entirely, youfoul and give up 45
ball in hand or apoint or
worse; if you hit too much of
the ball, yougive up aneasy

j Dicgram 21

the cueball so youwill be
shooting directly across the
table each time. Howmany
times does itake you to get

shot toyour opponent. g - -~ the object ball to the end
The first considerations are % ag : a2 cushion? On eaclshot, you
the table and the cueall. If % R have to bring the cudall
you are familiar withboth of 5 2% o back atleastclose to theside
them, you knowwhether to  § | - rail you are startingrom.
expectroll-off. Some players 2 | When you havemastered
are able toallow for the E the short way for this drill —
"windage" due taable slope, I 15 ] E or at least improved — put the
but you might also rufinto a 8 0 E cue ball at C and the object
cue ball that's slightly lop- j *Bbwet skl ball at O and try it again, with
sided, and might rollleft or 5 o i the requirementhat you have
right unpredictably.I've seen | to return the cue ball to near
balls that might be off by as f k= - the headail. As you progress,
much as a tenth of anch by o nos el 015 bz 925 move the cueball's starting

the time they reached the
object ball for theshot in
Diagram 1.

Diagram 2 shows hovaccu-
rate the hit has to be tmntrol
the distance thebject ball is
driven. The fuller you hit the
object ball, the farther it will
travel. Along the bottom is
how full the ball is struck in
inches ofoverlap. (Think of
how much thesdge of the cue
ball overlaps the edge of the
object ball from the tip's-eye
view. Overlap of1.125inches
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point farther back. Toavoid
problemsfrom table roll on
these drills, besure toplay
the shots to botlsides. For
example, after you have
worked the object ball to the
left with the drill shown until
it is almost to the railwork it
back theother way. Is your
table flat? Is your cue ball
round?

In Shot B of Diagram 3 is a
different thin-hit situation.
This time you are close to the
object ball, so the hit imuch



26

Bob Jewett

easier, but you still want to drive the cue speed —this comes through practice — to for banking.
ball eightdiamonds for thesafety. Itturns
out that the object ball islso not driven
nearly as far for a givethickness of hit as

for the long safety in
Diagram 1.This is

because itdoesn't

lose a lot of energy
in the cushion right
after theball contact.

The thickness/drive
curve for this case is
shown in the lower
plot in Diagram 2.
Hitting a tenth of an
inch of the object

ball should be duck
soup from this dis-

tance, so theobject

ball should only
move 5 inches if you
just barely get to the
end cushion.

You can set up a drill based on Shot B; both balls are near the cushidtis tougher
keeping in mind that you should laéle to
nudge the ball at least stimes before it

reaches the end rail.

If your thin hits aren't working, or you
don't know how thetable is rolling, you
need to havalternatives. In Diagram 1, a
standard fuller-hisafety is to hiabout half
of the object ball on theght side and use a
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leave the object ball near O and the cue ball Thin hits are notjust for defense. In

near C. This mayleave abank for your
opponent, buit's not anice angle, and if

Miogram 4

still. A subtle point isthat a half-ball hit

Diagram 4 are two shotsuseful in one-
pocket that requirgery thinhits. In Shot A

is a commonleave
with the object ball
on the spot and the
cue ball on the bad
side of thetable —
your pocket is P. A
thin hit can make the
ball. Do you under-
stand why it is
almost impossible to
scratch if youmake
the object ballfrom
the spot? InShot B,
you are banking the
spottedball to pocket
P. The cue ball will
hit at Bl for its first
cushion, and B4 for
its fourth cushion,

and if you are lucky, end up down by the
Shot A cue ball for theafety. While there

causes the cueall and object ball to move are less aggressive alternatives oth of
almost the same distance off the end cush-these shots, if yolnave your thin hitsper-

ion. Fuller, and th@bject ball moves more
than the cudball; thinner, and the cue ball
moves more. If they move the same
amount, the ballsvill be left straight across
from each other, which is a nasty situation

fected, theseshots can be psychologically
devastating to your opponent. Youwkihow
you've won thenind gamewhen youhear
him muttering, "How can he makethat
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Ed'slastjoint is his wrist/hand at the grip
on the cueAgain, we simplify the situa-
tion by assuminghat Ed is not into wrist-

In sports such asgolf, swimming, and
track and field, there is a lot akcent
activity applying newtechnology to under-
standing how théody canachieve maxi-
mum performance. Whesports science
appears on TV, you might seewared-up
swimmer in an aquatic treadmill or a golfer
with glowing spots taped on each of his
joints and infront of acomputerized cam-
era thatcatcheseach arc andhcceleration
and hitch. -

cue ball, and that therist acts as a simple
pivot point.

table sothatEd'sstick can be horizontal at
the instant it hits the cue ball. ieality,
nearly every shot must be playaith sig-
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flipping to get that special action on the

We're also going to take the rails off the

oW’

Do you want to be a piston or a pendulum?

elbow as itscenter anded's forearm as its
radius. The tip contacts theie ball when
the stickgetsback to its starting point, at
which time theforearm is straight up and
down andperpendicular to the custick.
The stick follows through the ballith the
handcontinuing its circular arc. Thelbow
has not moved an iota.
Successive positions dhis action are
shown in Diagram 2. The main thing to
,  note here ighat the stick does

I'm sure the funding will
soon startrolling in for such
projects with billiard players,
but in the meantime we have
to studybilliard biomechanics
and carom kinesiology with
simpler and cheapenethods. [ — A T

What is a goodtrokePWhat ~ Hand A
do you want in a"correct” {pandulum|
stance? How does the body
actually move thestick, and

L o
Inm-lmnl

B o Shoulder {fued!

~a— Fareorm (rodis)

not move in a straightine
eitherbefore or after it hits the
ball. At the end of theéback-
swing, thebutt of the stick has
risen considerably, and at the
end of the follow-through, the
butt hasrisen again. This is a
simple consequence of the
pendulummotion — apendu-
lum is obviously lowest at the
bottom of its swing.

how can the typical player
improve the motion? What
should you spend your time
working on, stroke- and I.-'r
stance-wise?

Let's begin by looking at a
very simplemodel of theplay-
er. We're going to ignomaus-
cles and tendons areVen the {

g Sholder (fixad]

Farszrm [radius)

While the stick is wobbling
up and downduring nearly all
of the stroke, it is going
straight forward at theinstant
it hits the cueball. This is
illustrated in Diagram 3,
which shows the path ¢fist
the tip during the stroke. As
it's drawn back to thebridge
hand, itfirst drops a little as
- the backhand rises, then it

| comes back to theaddress-

third dimension for thetime { — —T e e —f ]
being. InDiagram 1 is a side : EREL ;
view of our model player. e e o bridge
He's simply three dots and twetraight -
lines connecting the dots, pluspivot point ; .
representing his bridge hand. Call him Ed.
Laterwe'll try to give him more personali- y

X Tip hits boll here

If Ed has the unfortunate habit joimp- Path af fip *,
ing up and raising his whole body during
the shotjust run along pole through his
shoulder to bothwalls, so his shoulder Aok siroke

|
|
does not move during thshot. By not | i v
moving the shoulder, tean the dot which ll Fallow-through !
represents the shoulder stays in qhece.
Maybe the upper arm moves, and this
requires a rotation at trehouldeijoint, but
the shoulder can rotate to move tngper
arm without moving itself.

As the nextsimplification, let's assume
that the upper armdoesn‘tmove. We'll
relax this requirement soon, but farow,
just thethreat of anothepole will get Ed to
keep his elbow in onplace.

of the rails.

position shown with the tipclose to the
back movingust thelower arm and pivot-

ing at the elbow. The hargWings forward,
following a perfectcircular arc, with the
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The resultingmotion is the classic "pen-
dulum” stroke. Ed addresses the ball in the A minor advantage ighat it takes the

ing/contact point,then as Ed follows
through, the tipdropsagain with theising
of the grip hand.

At the instant of contact, thpath of the
tip has no up or dowrromponent; it is
traveling straightorward toward the ball.

What are the advantages of this simple
form of stroke? Just the simplicity is
important; remember th&ISS principle
(Keep ItSimple, Stupid). Théess there is,
the less there is to go wrong.

A second advantage is that yaeull hit

nificant elevationbecause of the presence the cue ball exactly where you address it.

Is it useful to know where you hit theall?
Many think so.

least amount ogffort to hit the ballthis

ball, then swings his hand and the stick way — justpull the pendulumback and

gravity does thework until the bottom of
the arc, and then gravity stadbwing the
stick. A fairly common principle in
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mechanics is that theasiest way to do
something isoften themostaccurate.

Now you may jump up and say —
remembemwhat we do tgpeople whqump
up — "Wouldn't it be better to have a
stroke thadidn't get thewiggly tip path in
Diagram 3, but insteadbrought the stick
straight back and -
straight through?" |
Diagram 4 shows
the successive posi- |
tions of Ed's elbow |
needed to achieve
this motion. Note |
that as the stick
comes back, the

Elbose
[meving|

-

be called the "perfegiiston” motion, with
the stick movingust along its axis without
any teeter-tottefrom the pendulum.

My main objection tahis motion is that
it requires correct timing of two motions.
The elbow's drop-then-rismust be syn-
chronized with théorearm's back-and-for-

Upper arm

mavingl a—= Sheulder (Fad)

it Frararm

upper arm must | L L
rotate down, letting
the elbow drop so
that the stick is not

|=h1;|ig'i1|‘ fined

bricge

_='-I.'—=t_—.=-:3 sz

up.
But enough othis arm-chair hypothesiz-
ing; let's do dittle lab work. The firstpart
of your homework is towatch players'
elbows — be discreet, agbow oogling is
still illegal in some jurisdictiongrirst note
if their shoulders aremoving during the
shot. If so, watch
someone else who
seems tohave better
basicform. Note how
and when the elbow
moves. Does imove
both before andafter
the shot? Foreach
playerthat youwatch,
be sure that you catch
both fast and slow
shots, asome players
seem to have more

raised at the end of the basttoke. As the
stick comes forward, the elborises to its
peak position at the instant oéntact, and
then musdrop again tomaintain a straight
path on the follow-through. Qfourse, you
could also getsome of theup-and-down
motion by moving youmwhole body, but
Ed can'tbecause of theole.

This is clearly amore complicated
motion for thebody, but it can béearned.
In fact, there arstroke-training devices on
the market that wilteach you what might
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ward movement. For example, iEd's
elbow hasgone up toanuch at the instant
of tip-ball contact, Edwill hit too low on
the cue ball. Asdrawn in thediagram,
which is nearly to scale for a normplay-
er, if the elbow is raised by 3 mm, Ed will
hit 1 mm lowerthan intended on the cue
ball. Is 1 mm important? Famost draw
shots, it will mean you are about Ifer-
cent off on the spin. Is 3 mm a lot of accu-
racy toexpect in dynami@lbow position?
It's the thickness of two penniestacked

than one style of stroke. If ydoavetapes
of professional matches, ttgause button
will help, but thecamera angles are not
always ideal.

The second part of yodromework is to
try to figure out whatyour own stroke is
doing. If youdon't have avideo camera,
enlist a friend. You might alsneed dong
pole.

Next time I'll go over my ownobserva-
tions, some ofvhich I'll be making at the
2003 Mosconi Cup in Lagegas.
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oW Now?

It takes all kinds (of strokes) to make a Mosconi Cup.

Last month, | started aiscussion of bil-
liard stroke mechanics. My hope is that
eventually some serious scientifiesearch
will be done in thearea, but for now we
have to settle forarmchair (bar stool?)
analysis and table-sidgbservations.

It is interesting to note how instruction
has changed over thears.In Figure 1 is
a drawing from Kentfield's 1839 book,
"The Game oBilliards," which wasprint-
ed until the 1880s. l&anyone wants to try
me some 9-ball with thagtance and wear-
ing a long coat antle, they've got thevild
8. At least the player is showrlding the
correct end of theue, which was a fairly
recent innovation in thosgays — 50 years
before, mosplayers shotwith the blunt end
of the stick, which wasalled a mace.

Note that the forearm of th@ayer'sback
arm is vertical at the moment ebntact
with the ball, but Kentfield doesn'texplic-
ity mentionthis. He does say that the body
should not move until thehot is over, so
that only the armmoves, but hedoesn't
specify which part orparts of the arm.

Figure 2 is from a 1948 booklet by the
Billiard and Bowling Institute of America,
and shows the progress stance over the
intervening century. At least we got rid of
the long coat. The texecommendshat the
forearm should"hang almost perpendicu-
larly" without really explaining what that
means. Theplayer'shand asshown in the
picture will actually be ahand's-width or
two forward ofperpendicular at the instant
of impact, which I'd callconsiderably off
perpendicular.

Figure 3 shows a moderstancewith the
chin nearly on thestick. Almost all top
players use this stance or one vesar it
on longshots thatequire accurate aiming.
It is interesting toread evensome recent
instructional books that say suchstance
cramps the stroke, and then to watqhiagy-
er draw the cue balltable length and half
with chin-to-cue. Youcan'tbelieve every-
thing you read.

But you can believe much of what you
see. Your homework assignment was to
observewhat players' armsincluding your
own, actually do during thstroke. While
this is not guaranteed tell you thesingle
best way to play, if yowbservegood play-
ers and bad, you camrobably start tdig-
ure out what seems to wovkell.
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I conducted my field work irDecember
at the Mosconi Cup in Lagegas. This was
the first time in its 10-year history that it
was held in theU.S., and I'msorry for
those whoweren'tthere. Theformat con-
sists of six-man teams, theS. vs.Europe,
with the first to win 11 short matches the
victor. Europe ledgoing into the fourth and

shot. | need to studyome slow-motion
video to be sure, but mguspicion is that
the drop is a simple mechanicasult of
the forearmclosing on thdiceps. It seemed
to me that most of the strokes in ball
competition were in thigsategory.

The second strokéll call the "orthodox
simple stroke.Here, theupper armmoves

final day, but Team USA pulled out thee-
tory. (For moreinfo, see the covestory in
last month's issue or visit the Mosconi
Cup's Welbsite: www.mosconicup.com.)

It was not so easy for me to watch elbows
during the matches; I'mprogrammed to
pay more attention to the balls and situation
on the tablehan theplayers'mechanics. |
hope you had an easier timeith your
homework. | did manage to make some
useful observations ofour different types
of arm motion.

The first stroke iswhat | will call the
"standard power stroke." Thelbow is

!‘ Figure 3

almost not at all, so theaotion is confined
to just theforearm. Even forsome players

essentially motionless until the end of the who often use théirst motion, thissimpler
forward stroke when the forearm starts to stroke isused forsoft shots.Ill have to do
close against the biceps, and the upper armsome morefield work at straight pool and
drops about its own width, or roughlgur  one-pocket eventsyhere a largefraction

inches. This is the arnmotion you will
probably see in the above-mentiongew

of the shots are delicate ones. Qpiayer
who used theorthodox simple strokeven
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on the fasteshots wagony Robles, who is
known for hisstraight-pool prowess.

A third type of stroke is th&perfectpis-
ton stroke," which Idescribedlast time.
The elbow goes up and down in,.
such a way that thetick moves
in a perfectly straighline. While
this soundssimple, it requires a
fairly complicated motionfrom
the arm. The elbow mustrop as
the stick is drawrback, rise as
the stick comedorward to con-
tact, and therdrop again during
the follow through. The only |
player of the twelve at the|
Mosconi Cup that | saw witthis |
action was Jeremydones. The |
only other playerl've seen use |
this stroke is Hall-of-Famenem-
ber Loree Jon Jones. If you notice
any other adherents tahis

Migrvarmant of Elbow

method — especially one not:
named Jones — please let me|
know.

The fourth and finaltype of
stroke is the "ovedrop." In this stroke, the
elbow comesdown much morethan with
the first type, sothat the tip of thestick
ends wellabove the level of theall. In the
extremeform ofthis, the stickwill actually
hit the rail, making alacking sound. The
only player in LasVegasthat seemed to
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havethis technique wablick Van den Berg  technique, | wadascinated by an on-air
from Holland. | have not yet figured out interview with Earl Stricklandafter his
any possible advantage for this stroke. It fourth-day defeat of the Dutch playdfarl
seems to me that doesn't get anynore certainly raised some hacklegen he said
_ that his apparent easy win was
not surprising against someone

Standard Power Stroke who did not know how to play,
that he would be surprised if
_-“'"“L. Nick's game held upuntil he

Oirthodax Simgple Stroke - was as old agarl is now, and
that if Nick were required to

. "break from the box" (with the
/_m\\ cue ball in the middle of the
table rather than against a side
Cwer Drop rail) he would probably break
his hand. wonder howmany in
the audience understoothat

Earl was referring to Nick's

elbow. | think young Van den

- Berg would dowell to try to get
Back Ball Contact Follow-thraugh past the put-down andinder-
standEarl's point.

Progress of Stroke [ tradall Finally, in Diagram 1 is an

illustration ofwhat the elbow is
doing oneach of the foukinds
power into theball, since the motion of the of strokes describedbove during the final
upper arm drives the butt dowather than  forward stroke.Along the horizontabxis is
forward toward théball, and itwould seem  the position of the cue tipback at the
to be a disaster for consistency due to thebridge hand, at the cue ball, at the end of
timing required to get an accurate hit on the the follow-through. Along thevertical axis
cue ball. is the up-down motion of the elbowhich
Having noticed this anomaly ilNick's do you like? Which idike you?
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Not So Simple

little "Run This Rack" of

Bob Jewett

Look, Ma! No rails! Jewett plays a IS own.

Everything should be made as simple ascrooked, orsticky beyond belief. If you placing the cue ball at Awith a slight cut

possible, but not simpler.
— Albert Einstein

In last month's column, | urged you to
keep the mechanical part ybur game as
simple aspossible, applying the KISS
principle — Keep ItSimple, Stupid Many
endeavors areuined bycomplication.

| had the pleasure of taking a few lessons

from the great player Jimmy Caras. He
recounted thetimes when he andabe

Cranfield — another Hall-of-Famer-to-be
— would watch Ralph Greenleaf play
14.1. Cranfield had aruncanny knack for
predicting theorder that Greenleaf would
shoot theballs, rackafterrack.

In his book"The Straight PoolBible,"
Cranfieldreveals the secret to hitairvoy-
ance: Greenleaf playe@very rack asim-
ply as possible. In thdook, Cranfield
gives examples of how to simplifyyour
runs, but healso shows when you might
want to addsome flourishes fostraight-
pool strategy.

Another author whopromotes simplicity
is GeorgeFels, in
his  "Advanced
Pool." Early in
the book, he
introduces nine
"whenever possi-
ble" principles,
such as notising
English, not hit-
ting rails, not
bumpingballs, all
whenever possi-
ble, or "WP."

In Diagram 1
we havenearly a
best-case situa-
tion at thestart of
a 9-ball game.
Your opponent
has  scratched,
there is ndother-
somecluster, and
it looks like you can gethrough the rack

how?

There are severadvantages of not using
the cushions during youun. Themain is
that the cushions can beurprising: sur-
prisingly dead, strangely fastemarkably
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never visit them,they can't hurt you. A
hidden reason is that if yodon't go to a

to the left on the ball. Forposition on the
2 ball, youwant to get close to straight — in

rail, there is almost never any reason to usealong the dashed lingarough the 2Many

sidespin. (Ifyou're notalready convinced

players overlook the no-raivay, andplace

that sidespin has many traps to avoid, the cue ball at B for the first shdiguring

there's little | can do to helpou.)

Cranfield revealed
the secret to his
clairvoyance: Greenleaf
played every rack as
simply as possible.

When I'm playing intournaments, if |
without touching a cushion. Do you see encounter a table dgendly as the one in

Diagram 1,I'll go for the no-bumpersolu-
tion. Here's how Iwould approach this
particular layout, alongwith alternative
shots.

With ball in hand, you have thieixury of

to spinbackfrom the cushion.

It'sbest to run slightly past straight —in on
the 2, so that you castun over to D. Using
rails, you shouldeave yourself more angle
on the 2, so you can go to the rail near C
and bounce ovepward the 3. From D, the
main objective is to get to the straight —in
line on the 4. Not¢hat D gives you a slight
angle to gebver to thatline. If you don't
quite reach the 4-lindaf's okay, since you
can draw over for ahot to pocket Rvith
the 5. If you do get a little past the line,
which is best, you carstun the cue ball
over to E, leaving alight cut to the right
on the 5. Now for the hardeshot of the
series. Yothave to play the righamount of
speed and draw for the angleu've left to
bring the cueball to the line between C and
D for the 6. Thenstun over for the 7.

If you get straight — in on the 7, juistlow
forward past B for
a draw shot on the
8. Note that a far
more common
play for the 7-8-9
sequence, and one
that requires less

precision  with
speed control, is
to go about

halfway from the
7 to B, for about a
half-ball cut on
the 8 ball, with the
cue ball coming
off F with a little
left English to
help itdown to the
9.

Similarly, if you
end up with a shot
from C for the 3
ball, you carspin off thecushion above the
side withright English to run toward the 4.

Here is adrill you can try, which is a
modification of RonShepard's "progres-
sive 9-ball" drill. Put two balls on thé&able
randomly, and see if you can run them in
orderwithout touching a rail. (Théharder
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form permits no cushion even after the one-cushion option becomesuch harder, pointed that youwidn't put the cueall at
final ball.) If you dotwo, try forthree,then even though itemains the simplest way to A so the shot would be a simpteller.
four, and so on. If you fail to run thtable do the shotFrom C, oreven B, manylay- However, if you want your game to be
with the "use no rail" requirement, ers prefer to useither thefollow pathwith complete, youneed to have all of these
decrease the number lodlls you'retrying right English, or thedraw path with left shots in your repertoire.

for. A good way to makesure you get a English. Do you work tosimplify your game? If
random set of balplacements is to break If you ever have shot D, yoshouldn't be  you needexamples, I'llrecommend you
the full rack and therremove the lowest mad for not having perfected your draw- not study EfrenReyes, butinstead check
balls to leave youcurrent number. with-English stroke; yowshould be disap- out BuddyHall's minimalist techniques.

In Diagram 2 is aypical
shot for position to getfrom
the 1 to the 2. For the various
cue ball positionsshown (A
through D), which path
would you use? (If you had
ball in hand, | hope you
would beanxious to try the
no-cushion option by putting
the cue balldown by the
short rail.) For thepositions
shown, | think A is thesim-
plest shot. If yojust let the
cue ball roll after itstrikes
the 1, it will bend forward a
little after the cushion from
the natural follow, andake
the path along Al. If you use
a little outside English, the
ball will come over to A2. As
the cue ball gets closer to the
cushion at B, C and D, the
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Learn to use the mirror

When you have to play theue ball to
bank off onecushion to hit an object ball
several feefrom therail, the most you can
count on is to hit thdall, or, with a little
luck, to hit theball on the correcside.With
tremendous luck, yomight actually pock-
et the ball.

When theobject ball isclose to the cush-
ion, your odds improvearemendously, to
the pointwhere evenbeginners can count
on making some shoghots.With a little
moreexperience, you can count oantrol-
ling the cueball aftercontact.Let's goover
somesystems angbractice techniques that
will help you perfect this part ofour game.

In Diagram 1 you'll find atypical situa-
tion where theobject ball isblockedfrom a
direct shot, but istill eminently makeable.
Shown is thepath of the cue ball to the
object ball, alongwith severalother clues
for aiming theshot, including the locations
of the cue ball at the momentcibntacts the
cushion andwhen it hits the objectball.
The cue ball at the instanthits theobject
ball is referred to as théghost" or "phan-
tom" ball.

In addition, thé'mirrored" object ball and
ghost ball areshown.These are the posi-
tions of the twaballs as theyvould appear
in a mirror that was held upear the cush-
ion. Why is this mirror idea important?
Ideally, the cuéball will "reflect” from the
cushionmaking the sameutbound angle
as the inboundngle. This is the same way
that lightbehaves whereflecting off a mir-
ror — the angle of incidence &jual to the
angle ofreflection. Let's notworry for now
about the facthat cushions are not perfect
reflectors; let's just seewhere this idea
takes us.

Also shown is themirrored path of the
cue ball, which is atraight-line extension
of its path into thecushion, and the mir-
rored path of the objecball. It turns out
that thecenter of the mirrored pocket is,
amazingly, in thesameplace as the center
of the realpocket: the center of a ball on the
brink of thepocket.

A major point to note is that theue ball
is not reflectedrom the nose of the cush-
ion, as somauthors imply. The ball ireal-
ly reflected at what | call th&ail groove,”
which is theline half a ballfrom thenose of
the cushion thabften showswear on old
cloth. It is where thecenter of theball is
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system to makes

when it hits the cushion. Mike Hilden, a
math professor at the University of Hawaii,
recently pointed out to me that tlamly
geometrically consistent way to diagram a
ball's path for cushion contacts and ball-
ball contacts is to draw the path for the cen-
ter of the ball. Think orthis a while, if
you're notconvinced. If you remain uncon-
vinced, you shouldook up Mike Shamos'
BD article on accuracy in billiard diagrams.
If you see a diagramwith ball paths actual-
ly touching the noses of the cushions,
please realiz¢éhat the diagram is inaccurate
and misleading.

OK, philosophy mode off and practical
modeon. This meanghat you need to get
to a table tostudy the shot carefully. But
first, you need to do a littlepreparation.
Make around target out of pap@r25 inch-
es in diameter. A small jar lid may be a suit-
able template, or go to the the San
Francisco Billiard Academy Web site

Diagram 1

(www.sfbilliards.com), and in the "miscel-
laneous files" sectiornyou'll find a file of
ball outlines that you can print out and
make targetdfrom. The other item you'll
need issomething to precisely position and
re-position theobject ball. | recommend
donut-shapedself-stick paper hole rein-
forcements for binder paper, which you can
get at any officesupply store.

Place the 1 ball exactlylzll off thecush-
ion, on its reinforcemenPlace a target on
the cushioneven with the 1 ball and also
even with thenose of the cushion, as in the
diagram. Do you see why tharget is the
reflected object ball? If you want, also
place a second target, at tleflected ghost-
ball position, so that yowill have a direct
sight line for the cue ball. There is no rea-

t KI
these shots less tricky.

hit the longrail. Thereason for this is that
when thecue ball is playedoftly along the
cushion, the angle aEflection is closer to
the rail than expected, due to tldlow on
the cue ball. Bud Harris, #ormer U.S.
three-cushion champioshowed this to me
a long time ago. Bud pointed ottat the
angle off the cushion ienly about 70 per-
cent of the angle expected, atids holds
fairly well for all kinds of side spinThat is,
even withreverse sidespin on the rolling
cue ball, for avery shallow contaatith the
cushion, youstill get about a 30 percent
reduction in the outbound angle.

Well, how can we compensate fdris
fact? The first is to play with a combination
of speed and spin thatoesn'trequire any
compensation for theperfect mirror sys-
tem. Ron Shepard hgminted outthat if
the cue ball has ndraw or follow when it
hits therail, andjust enough sidespin to
roll rather than rub one way or the other on
the nose of theushion,then theminoridea
has the best chance twork for a large
range of shots. Trthis sort ofstroke, espe-
cially with no follow or draw. (By thigpoint
in your career, | hope yoknow that to get
the cue ball to arrive "dedzhll" at anydis-
tance, yowneed to start itvith at least some
draw.)

Can you get the shot to work with
Shepard'sdead ball on theushion"tech-
nigue? While it can benade to workit's
not always the best way fay the shot for
position, and you are not alwaydose
enough to the cushion to get stagionjust
as you hit the rail. Let's try to use Bud's
idea tomodify the mirror system forsoft,
rolling hits. Clearly thearget has to béar-
ther from the nose of the cushion tand
farther out on the 1ball. How much?
Experiment. Since théarget as shown is
about a ball and half from themirror (cen-
ter of target cut-out to theil groove dis-
tance), try increasinthatdistance byabout
a third, which when decreased by Bud's 70
percentfactor should beback to the right
point on the real object ball.

When you have thearget in the right

son yet to place the 2, 3 and 7 on the table;pqsition for the shoshown and for @oftly

theyjust complicatethings at the start.

Try the shot witjustenough speed to get
the 1 ball to the pocket. If your setupcis-
rect, and your stroke true, you aaémost
certain to hit the Iball too full, and it will

rolling cue ball, try placing the cugall in
different locations to see if theametarget
— which we cancall the "reflected ghost
ball with Harris' compensation” — istill
valid. | think you will find that for nearly
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any rolling cue ball that comes in more or "fiddle factor" like the one-third adjustment justevenwith the nose of thpocket.Table

less along theushion, your targewill still
be valid.

Now, let's try adifferent goal. Often you
have to hit eball as inDiagram 1 without
any intention ofpocketing it, but rather
with safety inmind. In the positiorshown
from agame of 9-ball, it would
be a bad idea to pocket the 1
ball with the 2 ball so infelici-
tously disposed. Avery effec-
tive solution is to hit the ball
nearly full with nice soft draw
— but not too hard — and try
to draw backonto the cluster.
The 1 ball, if it has a lick of
sense, willscoot up the table to
an inaccessible position.

Set up the target again, but
this time you need only the
reflected 1 ball and not the
reflected ghosball. Try to aim
full at thetarget, and move the
targetcloser to and farthérom thecushion
nose until you get &l hit on the 1when
aiming at the reflectetarget. Is the target
at the idealmirror position? Does itvork
for different approachangles for the cue
ball? I'm not going taanswer thesegues-
tions foryou; youhave to see how theys-
tem works onyour table and foryour
stroke. Maybe you wilheed to figureout a
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mentioned above fdBud's observation.
In Diagram 2 is @ommon situatiorfrom

designsdiffer, so you willhave to experi-
ment with exactly where thearget is on

a game of one-pocket in which you can use your table.

this "reflectedtarget"idea with greatffec-
tiveness.Your pocket is A, and your oppo-
nent has a baltlose to hispocket on the

Dvargyrerers 2

short cushion. Thédea is to play the cue
ball off theside cushion and knock the ball
toward yourpocket. The deliciousecret to
playing thisshot is that on mantables, the
pocketiron provides a reflectedarget that
will land the cue ball on the firdtall-width
of the flatpart of the enctushion. By this,

At straightpool, there is a two-cushion-
first safety tobrush the side of &l rack
that uses the sana@ming idea. It wasised
by Willie Mosconi, Irving
Crane and EddieKelly, but
even you can do the shot if you
have this aiming trick and a lit-
tle control ofspin and speed.

At one-pocket, the shot
should usually be played at a
speedthat returns the cuball
to the head cushion for the
safety. More running English
or more angle into the first
cushionwill generallygive the
object ball more speed. Agth
any shot, youneed to practice
it before you need iWWhen you
have it down, it is easy tmake
small changes, for example to hit abject
ball that is farthefrom thepocket.

In a futurecolumn, I'll cover moreshots
based on the mirroidea and the required
corrections. If you have &avorite shot or
system that is similarly based, pleassnd
it in. My e-mail address is on th8FBA

| meanthat the cue ball, when it hits the end Web site, or you casend itaddressed to

cushion,will have itsedge near theocket

me in care of this magazine.
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More Arming Systems

Here's how to separate the bogus from the brilliant.

In this column in June a2000, |looked
at the defects of sommmmon aiming sys-
tems, Since then, quite a lot of nemater-
ial has come intairculation, sat's time to
revisit thetopic. It's one of themost com-
mon items discussed in the varidagernet
forums, since everpeginner wants a way

tions I'veseen on aiming is a book called
"The Secret of Aiming,"self-published by
Randy Lee Kukla (P.O. Box 108,
Essexville, Ml 48732). Thenain point is
to give theshooterspecific targets to aim
at. Half-ball is an obvioune. A little
more nebulous is thpoint where the base

ward, the ferrulevouldjust graze theedge

of the objecthall, asshown inDiagram 1.

A last target is added by having the ferrule
miss the cue ball by "a little bit." The
angles not yet covered on tifexe of the
cue ball are filled in bydding other "little
bits" to thepreviousaiming targets.

to know where to point the
cue stick.

There are a lot obogus
ideas being passed off aBn-
ing systemsilt's clear that the
proponents of suclmethods
and the students who seem tg

find them useful are natapa-

ble of the basic geometry that
reveals the flaws. You might
say, "If it helps them, why

E:IgeafFarruIa\.
L ‘-------- TR

As a practicinggeometer,
I'm not entirely comfort-
able with these construc-
tions, but | can see how the
non-geometersamong us
might take to them.
Personally, I'd like to see a
table of targets and angles.
Kukla does provide a table
of ball positions and the
appropriatetarget to use.

point out that their beliefs arelasphe-

Kukla mostly leavesuncovered cut

my, geometricallyspeaking?" There is
the additional danger that, as witiany

beliefs, if the believer thinkyou're a
non-believer, you may get aiolent

reaction for yourmeddling.

While some system-promoters tout
falsehoods, others have theritating

habit of ignoring systems that are
already in circulation. In the nelitera-

ture | surveyed, two differenauthors

described asnew" a system that was
published morghan 25years ago and may
well be much older thanthat. It's hard to
believe an author whaan't do basic
homework.

On the other hand, | think angystem,
method or technique thauts aiming into
some kind of framework andprovides a
way to categorize shots is usefbkcause
it allows you to more easilyelate the cur-
rent shot to shotsyou've taken before.
Most beginnersjust bang balls around
without thebenefit of amethod that would
allow such connections to lmiilt up.

So, if you are going to try tadopt a sug-
gestion for improvingyour aim, first mea-
sure its bogosity by looking at tlgeome-
try involved. If it passes, remember that
you have tgoracticewith it for along time
and undemany conditions before you can
really rely on it. Further, you have to be
prepared to be flexible; if, on particular
day or table, thesystem has youwriving
balls into rails rathethanpockets, you will
have tomaodify the system orabandon it.

One of the mosinteresting new publica-
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of the balljoins its shadow. Isuppose: you
need to practice thiwith a certain intensi-
ty of light on thetable.

(I hope you are already thorougtimil-
iar with the fractional balldescription of
the fullness ofhits/cuts, such as "half-
ball." If not, see any ahany
pool and billiard bookghat
cover it, or see page 20 of
the Basic Clinics Handout
on the Web sitevww.sfbil-
liards.com.)

With the full, half-full and
three-quarters-full aiming
points established, four
more are set by spots
halfway between those. So
far, all of theaiming points
are within the span of the
cue ball. Two more are
added by imagining where

Numibar 1 = cornlsc poir

angles that require the stick to be
pointed outside theobject ball. He
doesoffer the thin-cut systemshown

in Diagram 2. His description may be
the first appearance in print ahis
system, although it was independent-
ly discovered and discussed on the
Internet discussion forum
news:rec.sport.billiard, and His-
cussed it herebriefly in November
1999,

In the diagram, yotnave a thin cushot
on the ball, and thehot is showrfrom the
tip's-eyeview. Note the contacpoint. If
you are trying the shot, use theball, and
turn thenumeral so it is vertical and at the
contact point. If you imagine the cumll
and the object ball as two
equal circles or discs, and
the act of shooting as pro-
jecting the cue ball'sircle
onto that of the objecball,
therewill be a lens-shaped
overlap that is thinner
according to the thinness of
the cut.

The amazing result ithat
the contact point is at the
center ofthis lens-shaped
area. Another way to say
the samething is that if
from your aiming position,

_the side of_the ferrule _is pointed and mak- you see the edge of tiodject ball sticking
ing the projected ferrulist touch the out- ot 1o the side of the contact point by a lit-

side of the object ball. That is, if the cue ye pit, you have to aim so the edge of the
ball vanished as you stroked straigbt- e pail is goinghat same little bit to the



Bob Jewett

other side of theontact point. Frankly, | thought such "lights on the windows that are bright during thday.
This thin overlapaiming system igjeo- balls" systems were totally useless until You may have a beesign or some such
metrically equivalent to the ghost balys-  Ron forced me to reallghink about the available — the light over amdjoining

tem, which is thegolden standard fasys- geometry. A warning: The reflections are table may be totow. Standing by a pock-

tems, if you include theffects of throw. In  not useful on alkhots. et, line up the object ball and the cue ball
theory, it workseven for full hits, Here is a simple example of how to use so they are straight towards the light, as
but usuallyit's harder to aim with the reflections of a light to help you find shown inDiagram 4.

the edge of theue ball when it is the centers of the object and challs. Now, when you arelown on theshot, the
lined up so farfrom the contact pocket, theobject ball, the cue

point. ball, your stick, and the light
Another new vision of how to should all be in a straight line. You
aim has beerdeveloped by Ron should be able to see the reflection
Vitello of New York. | had the of the light on both the cue ball
pleasure of discussing hisethods and object ball. Because of the
with him for most of a dayhen | symmetry of the situation, the
visited Santa Barbara, Calif., spots will bevery accurately in the
where he was giving alinic. He centers of the balls, and any mis-
has developed avorkbook pro- alignment, especially of thstick
fusely illustrated with pictures of on the cue ballwill be immediate-
shotalignments.Diagram 3 is an Dicgrarm 4 ly apparent.
example. This showanother way Vitello hasn't published his
to use the ferrule t@im. In this workbook, since it is intended
case, the projection of the stic only to be used in a hands-ofin-
forward, which is what th@icture ic, but you can contact him at
shows, has the side of the ferrule againThis is especiallyuseful for players with  vitelloaim@aol.com.Finally, a new book
touching the edge of the objebtll, but  yision problems whaannot accurately see by Gerry Kanov and Shari StauctiPool

now the ferrule isnside theobjectball. where the center of the cumll is. Yes, Player's Edge," hasfairly detailedsection

Note also that theicture shows reflec-  there are a lot afuchplayers, and a symp- on various things you cafiddle with to
tions of lights visible on the objediall. tom of their malady is frequenmintended  improve your aiming. especially liketheir
Vitello goesover situations in which those sidespin. final item for playerswith a lot of experi-
reflections — whether on theue ball or Find an elevated light easily visioleom  ence, which is t@ive up systems and rely
object ball — can baised foralignment.  the table. Where play, there are some tall on yourfeel for angles.
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All you'll

In my May column, | covered sontech-
niques for aiming shorkick shots, where
the object ball must bstruck after the cue
ball goes to a cushion, but tlistance is
short and the shot is fairlgasy. The two
main points to recall are that themirror-
system target is reflected at the mibove
and that for shallow shots with follow, the
ball lengthens byabout 30percent regard-
less of any running or reverse side spin.

This time the shots ar®ugher — or at
least longer.

Shown in theright half of Diagram 1 is
an idealcase where the object ballliang-
ing in the jaws of a pocket.
All you have to do is find
where on the cushion tut,
and the shot is easy. If the
cushion workdike a mirror
— the angle of incidence is
equal to the angle of reflec-
tion — the following sys-
tem gives the perfect
answer.

Also shown are twgrops
to help you calculate the
angle. Place dmirroring
ball" in the jaws of the
opposite corner pocket. In
general, it needs to be
touching the cushion the
cue ball wil bank from,
and as close to the target
ball as possible.
(Technically, if youdrop a
perpendicularfrom the object ball to the
mirroring cushion, themirroring ball will
be at the base dhat perpendicular. Note
that for the example shown, the ball is
placed where it wouldouch the sideush-
ion if the cushion were longer.)

Now, youwill need a bastool and one of
the round paper targets yowprepared in
May. If you'velost thetargets, use aoda
pop can or an objetiall, but those aréess
likely to stay on the bastool. Place the
mirrored target so it iexactly in line with
the other two balls and so the tdistances
are equal, ball-to-ball-to-ball.

Now, no matter where the cue ball is, if
you are going tdank off theside cushion
to sink the objecball, the mirrored target
ball gives you the exatarget — if the mir-
ror system works fokicks. Try itfrom var-
ious angles and atarious speeds before

.
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you continue with the rest ¢fis column.

Unless youhave an amazing stroke and a
strange table, theystem did not work for
most of your shots. For the angleown, at
slow speed,follow will bend the cue ball
after it leaves the cushion and it will hit at
A. Shootharder orwith draw, and the cue
ball ends at B. You probabljound that
when the cuéall was near the head cush-
ion, the systenworked tolerably well, but
up there it is easy enoughjtrst guesstimate
the angle.

The problem ighat the rail is not a mir-
ror. To solve the problemet's seewhat it

takes to make ivork like
one. This "make itike a
mirror" system is based on a
suggestion by Ron Shepard.

The first thing to note is that
any follow or draw on the cue
ball when it hits the cushion will
make it curve as ikeaves thecush-
ion. This bending i®asy to see on
new cloth (orwith a waxed cue ball),
because the slippery clotlets the action
take longer in time andver a longedis-
tance. So,shoot the equivalent of a stop
shot at the cushion. To see wiaaiglethis

need for this handy syste

lirroeed

Targel

is a bar stool.

Probably not, because there is aother
factor, andthat's thecushion rubbing side
spin onto theball. This will tend to make
the cue ball "go short" and hit pbint B.
So, we need to apply a final correction, and
that's toputjustenough running English on
the ball so that itolls on thecushion rather
than rub in either direction. Homuch side
spin? That's for you todetermine with
practice, althougtShepard hasvorked out
a formula for it. Fortunately, if yohave the
bar stool set up with youarget, youdon't
have to count diamondsith each cue ball
position. Just pick a@pot for the cudall,
and aim at the mirrored
target. In theory, you
should be able tplay the
shot at any speed and get
a perfect reflection with
this method, once you get
the spinperfected.

In the left half of
Diagram 1 are two shorter
kicks using thesame cue
ball but adifferent object
ball (OB2). Foreach of
the two cushions that
might be used, the mirror-
ing ball and the mirrored
target are shown. See if
you can get a full hit from
eachrail.

In Diagram 2 is an
extension to a two-cush-
ion kick. Again, we're
going to assumehat the
rails are perfect and see
. where it leads us. The
\ 2L problem is toplay the cue

ball off the end and side

rails to get to theobject

ball. To construct thenir-

rored target, place the

mirroring ball in the cor-
ner where the two banking cushions meet,
and therplace thetarget on the straight line
that goes oufrom the object ball through
the mirroring ball.Make surethat the two
distances are again equal.

gets us to, move the cue ball close to the Thig time, youshould use a paper rein-

rail and hit the baltight in the center. You
could shootfrom fartherback, butthen you

would have tqudge howmuch draw to use
to have no spin at thail.

Does angle in now equal angleut?

forcement to mark the position of the object
ball, so youdon'thave to remeasure for the
mirrored target each time.

Can you find a strokéhat'smost consis-
tent over awide range of anglesPrying to



apply the idea of'stun shot, roll on the
nose"from above is nopractical, since we
are unlikely to get the perfect spin both
cushions. Ithink you'll find that for many
cue ball positions,
follow and running
side givefairly con-
sistent results. The
spin will tend to
make the cuéall hit
near A on the second
cushion, but the
same spin willbring
the cue ball out to
the object ball.
Perhaps better is to
have the cue ball
arrive at the cushion
with no follow or
draw, but plenty of
side. Seavhatworks
best for you onyour
table.

Also illustrated is a system that gives the you close to the same aiming line? Do you

same aimindine but doesn'trequire a bar

stool next to theéable. To go two cushions wrong line?

out of the corner to the objdeall, first find
a point that is half-waypetween theballs.
I've marked that with th&mid-point" ball.
Now sightfrom that point through the mid-
dle of the pocket in thatorner to a distant
target. Ideally, théarget should be infinite-

Bob Jewett

ly far away, but 20 feebeyond thetable = seemsnever to comeover parallel to the

should do. Just shoot to the target with the original line. | guess it's aoptical illusion
spin you havdoundthat works. Do you see
from the diagram why that targetill give

for me, but | tend to turn the stick toward
the corner. Asecond way is to find a rela-
tively near targetalong the “far
target" line, andhen take a new
target the same distance to the side
as the cue ball idrom the mid-
point ball. For example, in
Diagram 2, the cudall line is
about afoot to theleft of the mid-
point ball. Find your "not so far"
target, say thdeft side of A near-
by table. Nowtake a point, per-
haps in theair, afoot to the left
of that target. Aline from
the cueball to that
new "offset"
target  will
be in the
correct
direction.

If you're
having trou-
ble kicking
out of

There are two ways to compensate for not safeties, try these systems. firse there
playing in a largeenoughroom tomake the  are lots of others, antthere aremany ways
angle right. First, you can find the lifrem to calculate theideal reflectingline, but
the mid-point ball to the corner and then these are easy to use agxperimentwith
justshoot parallel to thdine. 1 have alotof  and perfect once you haweur mirrored
trouble withthis methodbecause my stick target set up.

i Tia gt

see why a target tooear will give the
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fening Ban

Bob Jewett wipes the egg off his face.

In my July 2003 column, | covered sever- and the location of its ends were marked onion is so the bankingall will be free from

al loose ends and indicted soroemmon
myths. | proposed somexperiments for
you to try if you happened to stilkelieve in
any of the myths. This monthl report on
my own resultsrom one ofthose experi-
ments — results that werairprising.

The trekfrom my comfortable armchair
to a table was precipitated by thather
prominent repetition of the myth iques-
tion right here in
thesepages. ALClick
and Clack, th&@appet
brotherswould say, |
hope to distance
myselffrom that arti-
cle.

So, the question to
be answered is: Does
more speed on a bank
shot shorten it, and if
so, under whatondi- ;
tions? (Remember ¥y
that a ball issaid to
bounce "shorter" off
a cushion if it comes
straighter off the
cushion andlonger”
if it goes moreparal-
lel to the cushion.)

The previous experiments that | hadne
were fairly rudimentary, andsince there
seemed to beknowledgeable players
weighing in on the side of theayth, | felt

the cloth. Then the three ballgere placed
against the beam amdoved up to another

the ball that hits it in the combination, and
there can be nt&funny business'while the

mark on the cloth which set the amount of ball is actually on the cushion.

travel of the banking ball to the cushion.
The balls were separatdbm each other

by a small amount to prevent the possibili-

ty of any funnyinteraction as you some-
times see among clusters fobzen balls.

Similarly, the bank angle ikess than 45
degrees becaughat's theangle atwhich
you start to risk a double kiss for a combi-
nation frozen on therail. (In arecent col-
umn, Willie Joplingshowed how not to kiss

The beam was removed, and a cue ball wasfor a 60-degree angle in @roposition

shot directly into the combo with no spin.
For the position shown, | measured the on new cloth without theost of actually

landing spot on theecondcushion of the
banked ball for two speedsoft, which is

frozen combo bank
shot, but the cue
ball is not shot
along the line of the
combo.) Theobject
ball will sink into
the cushion forfast
shots andtend to
avoid the kiss, but
for softershots, you
don't have asmuch
margin on the kiss,
so keep theangle
under 45 degrees.
Once | had mea-
sured for fast and
slow shotswith long
and short distances
to the rail, |waxed
the bankingpball and
remeasured thangles.This is like playing

changing the cloth. The wamakes the
ball-cloth friction lower.

that morecare and completeness was called just hard enough to bank off the second Once | had measured all eight cases on

for. Many casualexperimenters — some-
times including me —e will take eouple of
quick shots and be satisfied with the
hypothesis. Not thiime.

The mainproblemwith testing bank shots
is the difficulty of repeating theshot with
sufficient accuracy so that yowary only
the parts of the shot youant tovary. If you

just shoot a bank shot in @uple ofdiffer-

ent ways, it is too easy tsubconsciously
add a little English or take off a little speed

or change the cut a little to get the result

you expect.

The typical setup is shown Diagram 1.
A line of three objecballs is set up along
the bankangle to be tested. Fdris experi-
ment, that angle was about d8greedrom
the cushion. Tomake sure that theballs
were aligned the same way edime, an
aluminum L-beam waplaced on theable,
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rail; and hardwith speed at the high end of
normal bank shots — maybe WPH. To
measure the landingpot, | placed another

the pooltable, Itried the same experiment
on a five-by-10-foot carom table ariden
on a six-by-12-foot snooker tablgjving

object ball at the expected arrival point, and 24 cases in all.

repeated theshot until the banked ball con-
sistently arrived for dull hit on the extra
ball. From the distances on the tahilts a
simple matter of trigonometry tiigure out
the angles into and out of the firstil.

Once | had measured the angleth the
balls starting back some distantem the

The pool table was @old Crown Il with
moderately worn Simonis 860 cloth on
cushions that habeenrecently replaced. |
think it's fair to say this igepresentative of
the better tablesmost players will
encounter. Shown iDiagram 2A are the
results for a normaball comparedwith the

cushion, Imoved them up near the cushion ideal perfect reflection angle of 39.4
but not quite touching it, and measured the degrees. Thdive arrows coming oufrom

angles again for hard- arsdft-speedshots.
Balls for this part of the experimeneed to

the cushion are thieleal angle and thdour
cases ofnear/far fast/slow.Diagram 2B

be fairly close to the cushion, because any shows waxed-ballesults.

follow the ball picks up on its travel to the

For each of the two kinds of baligaxed

rail may have some influence on the angle and unwaxed) only one of the angteslly

off the cushion. Theeason to leave a small
gap between the bankirmll and the cush-

stands out. That is theoft shotfrom adis-
tance. It isabout 14 degreétonger" (more
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along the railthan theother bank angles

for the normal ball and about 15 degreesm

longer for thewaxed ball.

There is only a small separation
between the threether bank angles
(slow and nearfast andnear, fast and
far) for both the waxed andormalballs.
In fact, in Diagram 2, it's hard totell
them apart. The conclusion is that the
bank angle is nearlgonstantexcept if
the ball is allowed t@cquire roll before
it gets to the cushion. Lookingiore
closely at theesults, it turns out that for
the unwaxed ballstarting close to the
cushion, thenard shotanks 0.9 degrees |
shorter than theoft shot. That's about an
inch difference in thedistance across the
table. However, for thewaxed balls, the
harder shot actuallypanked longer by 0.3
degrees.exactly contrary to theamyth. In
Diagram 3, I've put together a table show-
ing the numericatesults. Theshots that are
represented by largemgles are "shorter,"
smaller number mearflonger" rebound
angles.

On the carontable, the results were sim-
ilar with the three anglesclustered close
together, but for both theormal and waxed
balls near the cushion, the hatibtbanked
about 2 degreeshorter than thesoft shot.
While this is in thedirection of the myth, it
is a very small effect compared to the 15

lidsal

Fl
"“x\\
A == MoeTna B = Waand
(CEFRE  Hard | Soft |
Far (normal) -_1:"\- -'___ LR |
Close (normal) 44.9° | 44.0°
| Far (waxed) 414" | 26.9°
Close (waxed) 426" | 42.9°

—

degrees you pick ufrom letting the ball
roll with follow into the cushion.

The largest surprise for me was whap-
pened on the snookdable. This was a
British-style six-by-12-foot table bBCE,
with napped cloth and L-profileushions.
Follow on the bankingdpall caused about as

much lengthening as on the other
tables, but for the close bashooting
softly shortened the shot by 3 to 4
degrees. This idirectly contrary to the
myth, and is avery significantchange
in angle, amounting toearly three ball
diameters inwhere the ball lands on the
second cushion for this angle and table.
One explanation fathis large change
with speed on the snooker tablettigt
the L-profile cushion is thinnghan the
K66 profile on the pootltable. If the
rubber is compressed so far orhard
shot that it loses its rebound, the speed
coming off thecushion will be reduced,

“while the speed along the cushion will not

change as much. Thigill lead to alonger
angle off the rail. Of courseyntil more
exact measurements arenade, perhaps
with high-speed cameras and accelerome-
ters, this explanation jsst speculation.

My conclusion from this experiment is
that on bank shotspeed changes the angle
mostly by changing hownuchfollow is put
on the bankingall — if the ball issliding
into the cushion,speed changes the angle
only slightly. Furthermore,with new (or
maybe slippery)cloth, you might see the
oppositeeffect, in which a harddrank shot
actually goes longethan asoft shot. With
L-profile rubber, the lengthening dfard
shots isvery significant.
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In my lastarticle, | showed someesults

from anexperiment that studied how speed means that if the magic poiexists, it is on

causes banked balls to tghorter," or more

perpendicular to the cushion they strike. A the aiming line for one shot, for example A,

major point to notefrom the measurements
is that the bankingngle for a ball without

spin wasnearlyindependent of speed. This
suggests the followingystem.

In the idealmirror banking system, one of
the very useful andmaz-
ing features is that the
reflected pocket isalways
in the sameplace. If you
have set up enarker at that
place — which is out in
space you are not
required to count diamonds
or construct crossing
isosceles parallelograms or
drop mutually orthogonal
perpendiculars. Youjust
shoot toward théarget.

The problem with the
ideal mirror system ighat
it usually doesn'twork. As
shown by the measure-
mentslast month, theactu-
al angle is usuallyeither
more or less than thieleal
reflection angle depending
on the shot'soll and dis-
tancefrom the cushion.

Now suppose that there is
a similar target forbanks
for sliding balls. Ifsuch a
targetexisted, itwould have all the benefits
of the mirror target with theadded big
advantage of working for a largdass of
shots. Wheremight such aarget be? How

BN

Sink 'em with this target-point system.

it straight back along the centerlin€his is a single target point for all cross-side
banks.

If you are familiarwith "spot on thewall"
systems, this isimilar. The bigdifference
is that the spot for this system is apre-
cise, fixed location close to the tabléve
seen aninstructor try to use apot on the
wall for this kind of bank that was 1feet
backfrom thetable.While thatmight work
for a couple ofhots that
are close to the correct
line to that far point, it is
guaranteed tofail for
most cross-side banks.
The main point to learn
here is that not abystem
conceptsapply to all situ-
ations, and a deeper
understanding is often
needed to see the limita-
tions and extensions of a
system or concept.

Because any system
requires practiceefore it
can be added to your
arsenal, here are some
drills. At first, shoot the
shots with the target on a
bar stool at the correct
distance for your table
that youfound earlier. For
a variety of shots close to
the cushionjike the ones
shown, see howmany
you can make in aow,
starting close to thside pocket. As we will
see below, you need to beery careful
about keeping sidespin off the cue bahlt;

the centerline. Now yownly have to find

to find the target point for all theross-side
banks.

Whenshooting the shotst's important to
remembetthat the object balinust be slid-
ing when it hits the cushion. If the ball

startsvery close to the cushion, thepeed is
not important, but if theball starts farther
away from thecushion, say two diamonds,
you have to use enough speed to make surdging straight along theaiming line, and

that the balldoesn'tpick up muchfollow
In Diagram 1 is an outline of how téind before ithits the rail.

the target, if it exists. Shown are thigeots If you do use the fasine-shot method of

— A, B and C — all to the side pocket. The finding the target pointjt's important to

aiming lines are extended off thable, and  test the point with the othehots. Note that

they are shown alheeting in a pointnore ~ the bank shotdrom the other half of the

could we find it?

making sure that the objebgll is sliding
when it hits the cushion.

Next, try bankingwithout thetarget pre-
sent. You carfind the line by using your
cue stick. For my stick, if place the tip
against the side-pockibn pointed straight

or less. This suggests a way of finditgit
point: just shoot bank shotdrom these
locations until you find theorrect aiming
line for each startingposition. Then draw
the lines,maybe byplacing cue sticks on
bar stools, and see whetrey intersect.
There is a faster way if you usetrick.
Imagine that the sidpocket P is not there
on the firstrail, so that if the object ball
were on theenterline C/L, you woulbank
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table, such as AA, have the same targetat the side pocket I'm banking to, thett-
point. Everything isnicely symmetrical. side of thgoint is exactly the right distance
The target point can bgiven by a single out in space. Lookindpack at the cue and
distance: how far thiarget isfrom thenose  objectball, | can get deeling for the line of
of the banking cushionshown as X in  the bank.
Diagram 1. On the twd.5- by9-foottables In Diagram 2 are some extensions of the
| tested, that distance is close to 35.5 inch- system. You will stillneed the target on the
es. This igust alittle less than threelia- bar stool for thesetups. InShot 1, the idea
monds and close to 70 percent of the width is that theangle is off for thesimple bank,
of the table. And on the tested tables, thereand you need to do somethimpecial to
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move theangle back to theide pocket. As used donut-shaped reinforcements before, A final extension is Shot 4 tpocket R. |
shown, the normadngle would govide of this will be easy. Shodtom B directly at ~ didn'thave particularly gootlick with this
the side pocket, arjdst cutting theball to the front object ballWhere does the second one, probably because thghot is much
the right is dangerousecause of the kiss. A ball bank to? Try the same shioom C. harder, but dirst guess for the location of
littte "hold up" English, in this casdeft, What | think you will observe ithat ashot the target is 70 percent of thength of the
will change the angle back in tweays.  from B will bank short(landing on your table away andilong the line of the side
First, throw will move theobject ball to the  side of the sidgocket), while ashotfrom cushion.
right, but more signifi- This system is so simple
cantly, the spin transferred and so muchmore accu-
to the object ball will take rate than the standard mir-
on the cushion antring ror system that | would be
the ball off straighter. surprised if ithadn'tbeen
Try Shot 1 with the discovered before, so |
angle set up wrong in both will hold off on claiming
directions, and see how its invention.
much you carcorrect the On another note oflis-
angle with sidespin. covery, it turns out that the
Alternatively, place the "lens-shaped overlap"
two balls lined upstraight aiming systenthat | cred-
toward the target, and see ited to RandyKukla in my
how far to either side of June column habeenpre-
the pocket you cartake viously described irthese
the object ball butstill very pages by Robert
have afull hit on it. Byrne in December 1989,
Another kind of throw at which time he gave

Magrom

on bank shots is shown in ) _credit to Paul I—_|ahn, _who
Shot 2. First, set up thevo objectballs  C will banklong. I thinkyou'll besurprised ~ had sent it to him. Thatolumn is available
straight toward the target, and place the cueby the size of theffect. in Byrne's "Wonderful World ofPool and
ball at A, also on thatine. Hit the shot In Shot 3 is an extension of the system for Billiards.” My oversightwould havebeen

straight-on andfirmly to make sure the cross-corner shots. Do you see immediate-less embarrassing if | hadnithided aim-
bank goes into theside. Now set the balls Iy where thetarget should be to get pmck-  ing-system authors for notloing their

up again in precisely theame spots. If you et P? homework.
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Sirokes

Add these to your arsenal.

How many different shots do you have noattraction whatever; but while this attention and get themoney. Agoodidea

know? Technically, even simple straight- is perfectly true | can say unhesitatingly still.

in shot has an infinitaumber of variations  that in all my long experiencehlave never Diagram 1 is from hisbook, andshows

if you includespeed andpin, butpsycho-  met a solitary player who was not always one of his shots that you mdyave seen
logically I think thenumber ismuchsmall- deeply enough interested in having any before. In the game Ritchie is describing,
er. It seems to be a natutailman tenden-  speciallyuseful strokeexplained to him. It it's good to scratch, so the not-so-obvious
cy to categorize similathings and put has occurred to me, therefore, that a col-play is to hit the black balfull, which

them intopigeonholes. When | was
starting to learn to play, | hathmes
for shots like "a little offstraight in” &__
and "a little backwardscut" and
"real thin near thepocket" and
"pretty close to apotshot.” Diagram 1 -
Putting shots intonamed groups
helps the player taecognize the
shots when theycome up and to |
remember how to plajthem. At |
first, you may haveonly a few
"plays," butwith more experience
you might add suctiechniques as
"thud the cue balsideways," "run
around the cornewith spin and fol-
low," "slow kill on the rail," "soft |
draw for noscratch," and'impossi- I
ble cut." |

Authors often mirror this natural ' o b oo iR é
learning method bygiving us lists of e e T — 4
shots we shoulcknow. The most
recent is RoberByrne's "Complete |
Book of Pool Shots,” with 350 |
items. Twenty-severyearsago, Ray
Martin wrote"The 99 Critical Shots
in Pool," and 63 years ago Willie
Hoppe gave us"Billiards As It
Should Be Played," whicincluded
several dozen "keghots," as Hoppe
called them, as easgxamples of [ |
classes of shots toy. Some authors l'\\ J;
go on to link multiple "plays” S
together to solvavhole-table prob-
lems (like the new "Ruithis Rack"
feature on page22), but for now J |
let's justconsider individuakhots. \Qf"‘ — -@
A centuryago, prolific British bil-
liard author Wallac&itchie wrote a
book called "Useful Strokes for
Billiard Players." He thought that 50

1
a—mrres =
L S

StmoER 17

clears out the other ball, ardlows
the cue ball tofollow forward into
the pocket.Suchclearanceshots are
standard these days fdrick-shot
shooters, and can heseful at 9-ball
— imagine the 9 is by theide
pocket — or for safety play —
imaginethat the cueball will follow
through to aspot where your oppo-
nent will bevery uncomfortable.

(A brief aside: You mayhave
noticed that Ritchie's balls are too
big to fit into the corner pockets.
The pockets arelrawn the correct
size for a 6-by-12 table, but the balls
have beenmagnified to allow the
reader tdbetter see hovull the shot
is and what sidespin is used. A
much better way to dthis isseen in
Eddie Robin'sbooks,where a mag-
nified inset shows tip placement,
elevation andullness ofhit.)

In the case of this clearance shot,
the problem duringlay is oftenjust
to recognize the possibility tplay
it. If you have"two ball clearance
with a full hit and follow" in your
repertoire, maybe you'll remember
it the next time it comes upefore
you settle for something worse. Or,
that notion mighteven trigger an
extensionwith the cue balffollow-
ing at a slight angle angith spin to
come off the cushion to aeally
nasty safety position.

Not all of Ritchie'sshots are so
useful. In hiday, it was OK tqump
over a ball by scooping under the
cue ball. He recommendagainst
the standard suggestion thiat time

shots would be sufficient for theurpose of  lection of suchuseful strokes,with a clear  to elevate the butt and "aim at the cloth an
instructing mostplayers. In his introduc- though by no means deeply theoretical inch in front of theball," andinstead pro-
tion, afterlamenting that only Jpercent of  description of howthey are to bemade, poses to lay thetick flat on thetable and
the players of his time had ever realdomk will be welcomed by avery large propor- justslide it along under the cue balllell,

on billiards, hestated hishope for his list  tion of those hundreds of thousands of maybe theshot is useful. Suppose you

of shots: players who do not appreciate ttedy of  need to playsafe atone-pocket and the
"For the remaining 99 per cenheoreti-  the more intricate treatises on the game." only shot available is tgump softly to
cal dissertations on their favouripastime Keep it short, keep isimple, keeptheir pocket a hanger igour opponent'pocket.
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Is there any rule tkeep youfrom using
Ritchie'smethod, given that you aready
to take afoul for strategic purposes?
Should there be suchrale?

One piece of himdvice | do object to is
his bogusrecommendation still parroted
by modernauthors who should know bet-
ter, to pocket an objecball frozen on the
cushion by hitting the ball andushion
simultaneously. If that idea is in your own
personal list oBhots, erase it immediately!

A very usefulshot — sometimes | over-
look it myself — is thekiss-back. When
the object ball is on theushion, can you
control where thecue ballwill kiss to if
you hit it full enough for a double kiss?
Ritchie shows severafariations, including
straight backpearly straight back, and 45-
degree angles. | think this shot is worth ten
minutes of your nexpractice session. See
if side spinchanges theesult.

For draw shots, he shows about three
kinds: right-angle draw for a half-baiit,
straightback draw for a&ompletely full hit,
and something irbetween. | suppose you
don'twant to clutter up &eginner'sbrain
with complications, or as Ritchie might put
it "theoretical dissertations," but there is a
general system to find theue ball angle
for draw shots, and once the system is
understood, all dravghots fit into a single
category. That system is shown in

Diagram 2.

Look at theshot along thepath of the
object ball, for example to the pocket,
directly in the line of theobject ball and

Bob Jewett

the ghost ball(cue ball at instant of con-
tact). Thecueball starts oufrom somedis-
tance "X" to oneside of thatline. It will
draw back somewhere to thether side of
that line. Thesplendidly simple system is
that it will come back twice as far to the
other side otthat line, shown as'2X" in
the diagram. Fomearly full shots, this
means that thangle the cue ball is deflect-
ed to the sidérom its original path isthree
times the cut angle of thebjectball, and
sometimes angles are easiethimk about
than distances. Butthis "X/2X" system
works for all fullnesses ohit, provided
that you have lively draw on the cball. If
you only have middlingiraw for the speed
of the shot, the number 2 Egger. How
much bigger is up to your stroke.

Is this universal systetetterthan know-
ing three — oifour or six — different draw
shots? Being a geometricabrt ofperson,

I think it is. For Richie'shypothetical
antitheoretical player, who may be
repulsed by even the simplest analysis,
maybe itisn't. Which way of organizing
your shot concepts do yqurefer?

If you like to think in systems rather than
unique shots, go back tmur double-kiss-
back practice and see if you caome up
with some sort of rul¢hat governs a wide
range of angles. If you do, let rkeow and
I'll present it in duture column.
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TECHTALK

Stroke Straightenin

Is it good to have atraight stroke? By
“straight," | mean that thdack of thestick
may go up and dowsome, but there is no
movement side-to-side.

There are lots of grealayers to point out
as contraryexamples. Old-time carom
players were particularly flamboyant.
Willie Hoppe had aside-arm strokdrom
learning to play when small, and BiIll
Hawkins, who held the U.S. high-run
record foryears, swerved to theutside on
every side-spin shot.

But if you look at most oftoday's top
players at carom, pool, arespe-
cially snooker, you will seaticks
confined to a vennarrow, vertical
plane during the final forward
stroke.

How is your stroke? It is not so
easy for a player ttell on hisown.
For manyyears, | had aery pro-
nounced and unintendetkft-to-
right swerve in my stroke. $us-
pect it developetecause | had my
dominant eye in the wronglace,
so | simply did not see theenter
of the ballcorrectly — by up to a
whole tip. Throughlong hours of
practice, my arntearned to get the

Would it do you good to iron out

the number in the stripe, turn thiaward

you so that your tip is centered on the eye.

Instead of watching the ball dhe far

cushion when you shoot, try watching your

ferrule. Does it come straight back ot

low straight through? To helpith this, you
can use self-stick papenole reinforce-
ments. Place one for thell to start in, and

place asecond straight up the table at the
length of your normal follow-through. If

your stroke is straight, the tighould end
centered on théartherwhite donut.
If you can make the baitkturn to your tip

tip to the center of the ball when The StrokeTrainer's aim is a perfect pendulum

needed,even though | had no
awareness that my arm had taken @mar-
trol of the stroke.

The most standargractice to test your
stroke is the "over thepots"drill. Place the
cue ball on the heaspot, and shoot over
the footspot, hoping to return the cue ball
to yourtip. Here are someariations on this
old standby to make it more effective.

Use a striped ball as the chall. Place it
so that the stripavill roll like a tire with
colored tread and a whiteub. If you put
any sidespin on the shot, it will i@medi-
ately obvious as a wobble in tratripe. Use
a dark color, so that you can sehere the
tip hit the ball — theravill be a small chalk
spot on theball. The special cue ball that
comes with theElephantPractice Balls set
holds thismark betterbecause it is made
from a more porousmaterial thanhigh-
quality objectballs. (It also has hull's-eye
for centering.)

The stripe also allows you to sedether
your tip is centered on th&ue" ball. If
your set is the kind that has theye" for
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your swing?

video.) The eye picks ugmall side-to-side
movementsfairly easily in thissetup. Or
you could use lined note paper — lots of
lines parallel to the direction yowant the
stick to move.

If you set up a shot so that thck pass-
es over the rail and your hand almost reach-
es the rail at the end of the follow-through,
you can put a piece ghalk on the cushion
on eachside of thestick with just a little
clearance at the end of the stroke. If the
chalk moves, youstroke is crooked. Out in
the opentable, tubes on end -empty toi-

. let paper rolls? —eould define

2 limits for your stroke.

4 | think the stroke drillsthat

- allow you to actually shoot a
shot andmake a ball are the
most useful. Being able to
© stroke the stick in gerfectly
straight line on your dining
room table does you little
good if your arm (likemine)
takes over controlwhen it's
time to put areal ball in a real
pocket for glory and honor
and maybe a little real cash. |
think your practice has to be
as close as possible to tivel
competitive situation forthat
practice tchold up under pres-

swing.

for a shofust hard enough to get back (six Sure. Which of theabove suggestions can
diamonds up and six diamonds back), be cast into a game-like setting?

crank up the speed. Can you make the cue One of the problemsiith all of thedrills
ball hit thecenter of the far cushion twice? above is thathey don'tprovide much feed-
Can you make it hit the center of the cush- back during the strokitself. There is a new

ion you are standing by twic&en as you

product on the market called the

increase the speed, monitor the stripe wob-StrokeTrainershown in the photbere that

ble and/or thdinish by thedonuts.

Once you aresatisfied that you arhitting
the cue ball in the centewen atpretty high
speeds, here is fanal testthat'sdeceptive-
ly difficult: Play the shofust hard enough
to get back to your tip, bytlay it with your
best (lowestdraw. Do you know why it is
so muchharder to get the cuaall to come
straight backwith this shot? Think on it for
a while.

tries to fix this. It has twamajor parts. A
vertical board is positioned where your grip
hand swings. Thisgives you immediate
feedback:Your hand moves awayfrom or
runs into the board if yourand wobbles or
swervesside-to-side. Thesecond part con-
sists of two vertical rods which formrear-
row goal for yourshaft to pass through.
This gives you mostly visual feedback on
the front end. The construction igjuite

There are some other easy drills for stroke solid, whichmeansthat it will stay inposi-
measuring and straightening. Just practicetion well in spite of yourhand bumping

stroking with the stick up on thail, align-
ing the cue with thdine between the rail
cloth and the raitap. (Or, you could draw

into it, but repositioning is moreffort.
Note that since th&ont-end alignment is
set by verticalrods, your stroke isallowed

aline on the table or use tape, as Bob Bymeo pe like apendulum rathethan like a pis-
suggests in his "Power Pool Workout" tgn. (See my March 200dolumn for why



you might refer to theatter as a "Jones tracks" which allowed the stick to move
stroke.") If you really wanted to do thpés- only in a straight line. The constructipne-
ton thing, the rods should be replaced by avented itfrom being placed on théable.
ring.

Is it worth the cost? There havéeen
unsolicited testimonials by long-time
crooked-stroke sufferers who swear by its

arm to move with garticular motion, and
then when theestriction is removed, the

The idea is interesting, though: Force the

healing powers.It's clear to me that for
someplayersit's a major help. Whileit's

simple enough that you could build one

yourself, some of ugend to produce no
more than sawdust when we geiar power
tools. | think the bestustomers for the

StrokeTrainer are instructors and pool

halls, wheremany end-users caeffective-
ly share the cost.

As an engineerit's hard for me not to
makesuggestions when | see a n@ghno-
toy. While thehand ispreventedrom mov-
ing to one side or thether by the single
vertical board, why not havéoards on
each side? Maybdumping knuckles or
friction would be aproblem, but alight
glove or paddedides might fix that. | think
the additional restriction migllso reduce
any tendency towartbtating the stick dur-
ing the shot.

Do you have a good way
to develop true  cueing?
Let me know about it
S0 | can blab 1t to the

world ina future column.

improved motion will beretained. My
question about this —Where is a sports

I saw a higher-tech version of the psychologistwhen you need one? — is

StrokeTrainer about 1Qears ago when |
visited Terry Baker, who didsome of the
technical drawings for EddieRobin's
instructional books. He had built"aue on

whetherforcing perfect motion is amore
effective training method thanproviding
mistake  feedback, as with the
StrokeTrainer.

Bob Jewett

If any disciples of the NewYankee
Workshop are out there, here is sygges-
tion for the “"stroke forcerdevice that've
envisioned Make a cue stickvith a narrow
slot cutthrough its centeover a large part
of the middle of thelength. Thiswill be
easierwith a one-piece, but Isuppose it
could work with just a butt on ajointed
stick. Make ahin plateseveral inches long
that will just fit through the slot and attach
it to a base so iill stand vertically on the
table. Slide theslot in the stickdown on the
vertical plate. If you now trystroking, the
platewill restrict your motion in twoways.
First, only straighforward and back will be
allowed, as long as the badeesn'tmove.
Second, youcannot twist the stick while
you stroke, or thelot will jam against the
plate. If anyone doemake such adevice,
please let know how it comexit.

| hearfrom a correspondenthat aneven
higher-techtool is in theworks. Itwill keep
track ofyour alignment electronically, and
give audible feedback if you go off-line.
Providing that the inventor figures out how
to make thiswork for the majority of shot
situations, while pocketing real balls, |
think this might bemuch better than the
current tools for stroke straightening.

Do you have a good way to develop true
cueing? Let mé&now about it so | can blab
it to the world in a futureolumn.
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Help With Amin

Some devices of the past still prove useful.

Bob Jewett

Did you do yourhomework from last
month? If so, yourstroke is perfectly
straight now. With that foundation,let's
move on to a fevdevices that will help you
perfect youraiming.

Perhaps the mosemarkable device ever
made to assist in lining wghots is shown in

colored alternately red and white in each ilar quality of draw.

foot. TheColonel wasvery thorough. You may note that the device is patented,
For draw shotsthere is a simple calibra- but if you're handy with sheemetal you

tion for you to dowith a half-ball shot that have mypermission tanake a Pointepro-

might produce aumber like 85With this vided that yousend me a copy. Remember

single number, you can find the draw angle to numberboth sides sdahat it will work
for any fullness you set up simply by run- for both left andright cut shots.
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Diagram 1. It is the "Pointer" developed
by Colonel C. M. Western, and is
described in al54-pagebook pub-

lished in 1911. The ligbrice for this
Wonder of Victorian Science was
under twodollars. For any cut shot on
the table, you set up thi&lo. 1" arm

(marked O-R)along the line of the
path of the object ball and the No. 2
arm (S-A) along the line of the cue
ball. Thiswill make theslider Emove

along O-R and indicate hofll you

need to hit the objedball. Note the
marks along the O-R arwhich are
labelled ineighths of fullness of hit,
although there are sub-marttewn to

32nds of fullness. Point O is at the
center of the object ball and P is the
center of the cudall atimpact. In a
separate table, ColWesternshows all
the cut angles so the student will be
aware that al7/32 hitwill give an

object ball cutangle of 32 andl/12

degrees(Western listghinness rather
than fullness of hit, which isnore

natural geometrically, but the rest o
the world does it thetherway.)

But even more useful is theother
arm of the Pointer. If you know what
sort of draw orfollow you aregomg

ning the cordrom P to 85assuming a sim-

Dvagram

Shown inDiagram 2 is a somewhaim-

pler device called "The Arrow"
from "The Straight Pool Bible" by
Hall-of-Famer BabeCranfield with
co-authorLarry Moy. It looks pretty
simple, especially compared to
Western's opus, bu€ranfield says,
"I seriously consideretbcusing this
entire book on aiming with the
Arrow. It can teach newlayers, and
remind experienced ones, how to
aim the cue ball. have nevefound
a device oisystem that workbetter
for me or my students."

| can safely say that Cranfield ran
over 200 balls more timethan you
and | togethemill ever run100, so
you might want to consider his
advice.

To use the Arrowplace theforked
part under theobject ball so that the
Arrow points away from thepocket
(or other target) and the “interior
point" is right under the edge of the
objectball. The tip of theArrow will
then bewhere the base of the chall
must be when it contacts thubject
ball, and yousimply aim at the tip of
the Arrow. Cranfieldalso shows how
to use the Arrow to aim dead-ball
caroms in théoook.

to have on the cue ball —— = — o =
when itgets to the object
ball, the numbers along| | 4"

the right arm give the o s
direction of the cuball as
it comes off the object
ball after its curve finish-
es. For example, if you
have #36 follow on the
cue ball, which happens
to be normal rolling, the
cue ball will follow a

Inlgrigr poim

string  stretched from ¥
point P past thenumber U g‘;“ﬂaﬂﬂmﬂ Ammu::qh
36 on the right vertical | - . grarm abces as a guide.

arm. Western provided |
two 8-foot silk cords for
this purpose which were |

The device is remark-
ably simple, but igets the
job done. Ihope you're
not put off by the lack of
levers, pivots, pulleys and
silk cords. If you make
your own,don't bother to
send me a copy, as |
already havene.

The final device for this
month is shown in
Diagram 3. It shows the
cut angle fora half-ball
hit, which is when the
cue stick is directed
through the center of the
cueball at theedge of the
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objectball. It is madefrom paper or poster-
board in twoparts: thecircle and the trian-
gle. For the 2.25-incleircle, any drawing
program should let yoprint one the right
size, or you can print out thexamplefrom

the www.sfbilliards.com "miscellaneous

need a little
trigonometry. I
have it dimen-
sioned for cutting
out of 8.5-by-II-
inch paper. If you
use 11 inches as
one side of the tri-
angle, and the other
side is 6.3508 inch-
es, then theangle
will be 30degrees.

| find that this is a
litle small for
accurate sighting,
SO you might want
to make youiangle
indicator out of a
larger piece of

paper, say with the |

longer side 24
inches long.

You could use the
same proportions

search engine on the Internet atyge in
"tan(30degrees) * 24" as the thing to search will be to pocket theobject ball, and make
for, and Google will figure outthat you are
trying to do trigonometry andill tell you

Bob Jewett

given above or gable of tangents, but there 13.86inches long.
is an easieway. Go to thevww.google.com

Using this aid is as simple as it is single-
minded. Place the circlghere the ghoditall

one side of the trianglepoint straight
towards the pocket. The cumll must be
files" page. The triangle is tougher, as you thai theotherside of thetriangle needs to be along the otheside of the triangle, as shown

. 3508 inches
(abeud & 1175%2Z)

d

in Diagram 4. Unlike the
first two devices, this
worksonly for oneangle,
but | think thatangle is
important enough to have
its own speciatool.

Here are two more exer-
cises. Using the half-ball
tool, find out where on
your table you should
place the cuball to have a
half-ball spot shot. Aalf-
ball hit will have about
two degrees of “collision-
induced"throw.

On a spotshot, the
object ball travels 35
inches to the pocket.
How much error at the
pocket will that result
in? Hint: ask google
about tan(2 degrees)*35.

Is that much throveig-
nificant?
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