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See the general notation presented in TP 3.5

Ball radius: Pocket-specific parameters:

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

p = 4.5875 o= 7-deg Ryole =275 b= 1.125

General equations for the size of left portion of target area assuming point deflection,
then one wall deflection or straight-in

1 .
Az;‘;\(OL,p,b,Rhole, Bl,e) = sin(2~61 . cx) -[%cos(a) -R- Rhole~cos(2-61 -0- OL) - (Rhole + b)-sm((x)}

polyg(c. p. b, Ryjes B, 8) := Resin(By) + A(c,p, b, Rygje. By, 0)-sin(4-8) — 2:0 — 2:00) + Ryygj-cos(4-B) — 2:0 — 2-0) ...

+§~cos(2~61 - 9) + (Rhole + b)'sin(Z'Bl - 9)

Polyg in(P-b: Rpoler B> ) = —Resin(By) + Ryl - %cos(z.ﬁl ~ 6) = (Rpqpe + b)-sin(2:8; - )

70
Bguesg(e) = |:20deg + E(G + 60deg):| B = Bguess(o.deg) B = 52308deg

rOOt(pOIYQ(@aP»b’Rhole’ B, e), B) M

root(polyB_in(P b, Rpges B 6) ’ B) ))

By(cwpsb. Rpgle, 0) = mil{(

SN ]

Sleft_point_wall(o“p’})’Rhole’9) = —-cos(0) — R'Sin(sl(a’p’b’Rhole’e))

Size of the left portion of the target area assuming one wall deflection

fyall(® P D Rpgle: 8) = A(0,p,b, Ry, 90-deg, 0)-sin(2-6 + 2:0) — Rpygc0s(2:6 + 2:) ..

+ %cos(e) ~ (Rpole * b)-sin(®)

p
Sleft_wall(o"p°b’Rhole’e) = | 5 cos(=0) — rwall(a’p’b’Rhole’_e)\
2 )

Angle after rail contact
0.4i1(0) == 90-deg - 6
Angle after wall contact

Byyal(0) = 0~ 2.t



Angle after rail, then wall contact

Orail wall(®) = Oy ~Orail(®)

Size of the left portion of the target area assuming rattle across two pocket walls

1 p \
Dyall wall(®) = sin(0 — o) -(Ecos(e = 2:0) — Recos(0 — o) + Sleft_wall(o“p’b’Rhole’ewall(e)))

p .
Sleft_wall_wall(e) = E-cos(e) + Dwau_wau(e)sm(e —a) — R-cos(6 — o)

Size of the left portion of the target area assuming rattle across three pocket walls

1 p \
Dyall_wall wall® = Z-e—> '(5'005(9 = 2:0) = R-cos(8 ~ @) + Sjefi wall wall(®wall(®)) )

_ b :
Sleft_wall_wall_wall(9) = —-c05(9) + Dyl wall_wali(®)-sin(0 = ) = R-cos(6 = o)

Size of the left portion of the target area assuming rail contact and rattle off far point and one wall

1
. 0)=——
pomt_wall( ) sin(45-deg — 0)

\

L
d (Sleft_point_wall(o"p°b’Rhole’_erail(e)) + E'Sm(e) — R-cos(45-deg - 6) )

_P :
Sleft_rail_point_wall(e) = -cos(0) + dpoint_wall(e)'sm(45'deg — 0) — R-cos(45-deg — 0)

Size of the left portion of the target area assuming rail contact and rattle off far point and two walls

- P \
dyall wall(®) = (sleft_wall_wall(_erail(e)) + -sin(®) = R-cos(45-deg — 6) )

sin(45-deg — 0) '

p .
Sleft_rail_wall_wall(e) = E-cos(e) + dwau_wau(e)-sm(45-deg — 0) — R-cos(45-deg — 0)

Size of the left portion of the target area assuming deflection off the rail and then one pocket wall

1

d ) =——mm
wall(®) sin(45-deg — 0)

P . )
(Sleft_wall(o"p’b’Rhole’_erail(e)) + 5~sm(9) — R-cos(45-deg - 6) )

Sleft_rail_wall(e) = %cos(e) + dyya11(0)-sin(45-deg — ©) — R-cos(45-deg — 6)

Size of the left portion of the target area assuming point contact and rattle off two walls

¢1(B,6) :==2-8-90-deg - 6 - 2:cx Gr(B,6) = $1(B,0) - 2:a



1
As(B,6) = 3 ~[B'cos(a) ~ (Rpole *+ b)sin(@) + Ryojersin(6(B,6) + ) - RJ

cos(d)z(B, 0) + 2
1 . .
A[(B,0) = cos(d)l(B,e) " a) .B.cos(a) R+ AZ(B,G)-cos((bz(B,G) - a) - Rhole~s1n(cl)2(6,9) - a) - (Rhole + b)-sm(oa)}

Poly gy (B, 6) = ~R:sin(B) A1(6,9)~cos(2~6 -0+ q)l(s,e)) + A2(6,9)~cos(2~6 -0- q)z(s,e))

+Rhole'5in(2'ﬁ -6- ¢2(Ba9)) - %COS(Z'B -0) - (Rhole + b)-sin(Z-B - 0)

Bww = 75-deg initial guess for beta root function below

Blww(® = rOOt(pOIwaw( Byww: 9) ’ wa)

_P :
Sleft Jointiwalliwall(e) ) -cos(8) — R'Sln(Blww(e))

Size of the left portion of the target area assuming deflection off the rail and then the far point with a two-wall rattle

)

— P
dpointﬁwalliwall(e) = sin(45-deg — 0) '(Sleft J)ointiwalliwall(_erail(e)) + 5 -sin(0) — R-cos(45-deg — 0) )

._P :
Sleft_rail J)ointiwalliwall(e) ) -cos(8) + dpointﬁwallﬁwall(e)'Sm(45 -deg — 6) — R-cos(45-deg - 6)

Critical angle between left-rail-point-wall and left-rail-wall-wall
0 := 38-deg
Given
Sleft_rail J)ointiwall(e) = Sleftﬁrailiwalliwall(e)

9criti(:alic := Find(6) ecriticalic = 38.558 deg

Sleft_rail J)ointiwall(ecriticaLC) = 1.829 dpointﬁwall(ecriticaLC) = 10.275

Sleftﬁrailiwalliwall(ecriticalfC) = 1.829 dwalliwall(ecriticaLC) = 10.275

Critical angle between left-point-wall and left-wall-wall

Ocritical = ecriticalﬁC — 90-deg Ocritical = ~51.442 deg
= Ocritical Bi= Bguess(e)
Given

pOlyB(OL,p,b,Rhole, B,G) =0
A= Find(B) B =31.558-deg 3= Bi(e.p.b. Ry 6) B = 31.558-deg
0ot 90-deg— B=1.908x 10 *deg

WZZ B + Q- 90deg ecritical = —51442deg

Sleftﬁwalliwall(ecritical) = 0.841



SleftJOint,WaH(a’ P-b.Rpope: 9critical) = 0.841

Critical angle between left-rail-wall-wall and left-point-wall-wall
.= 30-deg

given

Sleftﬁrailfwallﬁwall(e) = Sleft Jointiwalliwall(e)

9criticaliD = find(6) 9criticaliD = 28.167deg 9rail(ecriticaliD) = 61.833-deg
Sleftﬁrailiwalliwall(ecriticaliD) = 0.945 dwalliwall(ecriticaliD) =0
Sleft Jointiwalliwall(ecriticaliD) = 0.945 Blww(ecriticaliD) = 73.167-deg

Maximum rail distances and critical angles based on table geometry

p
d Ly=L-————— -2
max(1) cos(45-deg)
dmaxilong = dmax(g' 12) dmaxilong = 87.262
.= 43-deg
Given
dpointﬁwalliwall(e) = dmaxﬁlong
9maxilong = Find(6) emaxflong = 44.058-deg
dpointﬁwalliwall(emaxilong) = 87.262
Sleftﬁrailimaxiangle(dmax’e) = %cos(e) + dpax sin(45-deg — 8) — R-cos(45-deg — 6)

Size of the target area

Sjeft(0) = Sleftirailimaxiangle(dmaxilong’9) it (9 2 9maxilong)
Sleft_rail_point_wall(e) if (ecritical_C <6< emax_long)
Sleft._rail_wall wall(®) if (Ocritical D <0 < Ocritical C)

Sleft J)ointiwalliwall(e) otherwise

Sright(e) = Sleftirailimaxiangle(dmaxilong’_9) if (_9 2 emaxﬁlong)
Sleft_rail_point_wall(_e) if (ecritical_C <-0< emax_long)

Sleft._rail_wall wall™® if (Ocritical D <=0 < Ocritical C)

Sleft J)ointiwalliwall(_e) otherwise



39) 1= 81ef(0) + Spight(0)

(Sright(e) - Sleft( 9))
2

offset(0) =

/\9\/\:: —45-deg,—44.5-deg .. 45-deg
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Constant margin of error contour lines

1(6,A0) := (0)

- - g
2-tan(A0)

r(0,1.5-deg)

1(6,2-deg) 180

r(0,3-deg)

270



