technical proof technical proof

TP 3.7
Effective target sizes for fast shots into
a side pocket at different angles
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“The Illustrated Principles of Pool and Billiards”
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by David G. Alciatore, PhD, PE

originally posted: 7/4/2003 last revision: 1/28/2008

See the general notation presented in TP 3.5

Assumption: the ball will be pocketed if it rebounds at least to the center of the pocket hole rim after
three wall rattles, assuming equal angles of approach and rebound on each wall (see figure below)

Ball radius Pocket-specific parameters

Ri=1.125 p: mouth width o wall angle R, ,.: hole radius b:shelf depth to hole

p = 5.0625 o := 14-deg Rpole =3 b= 0.1875



Size of left portion of pocket target area assuming near miss of near point

p
Sleft_point(P>1>9) = E-cos(e) -r

1 p . \

D(p,a,b,0) ;= ———— | —-cos(a) — b-sin(a) — R
® ) sin(0 + 5-01) (2 () () )

1 p . . \\
A(p,a,b,0) ;= ————— [ ——-cos(0 + 4-a) + b-sin(6 + 4-a) — D(p,,b,0)-sin(2-0 + 10-a) + R-cos(0 + 3-«
Alp ) sin(6+3~0L)( 5 ( ) ( ) — D(p )-sin( ) ( ))

1
B(p,a,b,r,0) .= —————  (A(p,,b,0)-sin(0 + 3-a) — r-cos(2-0 + 2-0) + R-cos(6 + 3-a))
sin(2-0 + 2-o)

N1(8) := 90-deg — 6 Yo(,0) = v1(0) - 2-a
H{3(0L9 e) = _ﬁfz(aa e) + 2« H{4(0L9 e) = 73((19 e) + 2

Maximum angle where ball can still be pocketed after near miss of near point
poly(p,o,b,r,0) := p-cos(ot) — R — B(p,a,b,r,0)-sin(0 + o) — r-cos(0 + o)
0 := 45-deg initial guess for root function

O maximum(P> o b.1,0) := root(poly(p,a.,b,r,0),6)

Size of left portion of pocket target area assuming inner wall contact at point

p
Sleft_point_wall(p’o" 0) = E-cos(e) — R-cos(6 — o)

Critical angle where inner wall contact barely results in pocketing of ball
0= 45-deg
Teritical(P> @ 0) = (p-cos(8) — R-cos(6 + )

ecritical(p , QL b P 9) = _rOOt(P01Y(p » QL b P rcritical(p QL e) > e) P 9)

Size of left portion of pocket target area assuming inner wall contact
r:=R
rleft_wall(p ,Q b 5 9) = rOOt(P01Y(p » QL b T, _e) 5 I')

__P
Sleft_wall(P>®:0,6) := =-0s(0) + Tiefy ya (P>, 6)



() =0

max = Omaximum(P>b,R.,0) 0,0 = 50.688 deg

m

90 = ecritical(P,OL,b,e) I'critical(p,(x,—ec) = 3.358 ec - _36.387 deg

Sleft(0) = Sleft_point(P:Rze) if 0>«
Sleft_point_wall(p’O‘s 0) if 6, <b<a

Sleft wall(P>@,b,0) otherwise

Sright(e) = S|ef(—0)

gge) = Sleft(e) + Srlght(e)

Stight(9) — Sjeft(®)

offset(0) := ;
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