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Historically in the sport 
of bowling, the con-
cept of launch angle 

has been utilized extensively. 
Yet, for nearly all bowlers and 
coaches, this remains a rela-
tive concept. For example, we 
often hear statements such as 
tighten up the line or open it 
up. Due to the lack of specifi c-
ity, there lacks a mathematical 
comprehension of specifi c 
launch angles related to moves 
or explicit target lines.

From an angular perspec-
tive, what does it mean pre-
cisely to make a 10-5 move 
and how much angle exists 

when throwing 
on a particular 

line? To help answer these 
questions, in this month’s 
Slowinski at-large, I discuss 
the mathematics of launch 
angles. Specifi cally, I illustrate 
the values of launch angles 
thrown when hitting specifi c 
lines. After reading this article, 
it is my intent that you will 
begin to conceptualize angular 
values associated with specifi c 
lines as well as think about 
how specifi c moves will lead to 
exact angular changes.

Fundamentals of the 
bowling environment

To determine launch angles, 
some assumptions need to 
be made with regard to the 
distances from the foul line 

Joe Slowinski, a USBC Gold Coach, is currently on assignment in Romania.  The Portland Maine 
native served as the Administrative and Men's Head Coach at Webber International University 
as well as the Kegel Training Center as a Master Teaching Professional for four years. Slowinski 
is the former Director of Coaching and Coach Certifi cation for the National Sports Council of 
Malaysia. Email: joseph_slowinski@yahoo.com or go to www.bowlingknowledge.info

Make better 
lane play decisions
a primer on launch angle

joe slowinski

to the arrows and dots in 
order to implement trigono-
metric principles to determine 
launch angles. According to 
the Equipment Specifi cations 
Manual from USBC (2011):  

“…at a point 12-16 feet beyond 
the foul line, there may be embed-
ded in or stamped on the lane a 
maximum of seven targets. Each 
of the targets shall be uniform 
and may consist of one or more 
dowels, darts, diamond, triangles, 
or rectangular designs. The over-
all surface covered by each target 
shall not be more than 1¼ inches 
in width and six inches in length. 
Each target must be equidistant 
from one another and set in a 
uniform pattern.”

Fortunately, and consistent 
with my experience of coach-
ing worldwide, there is more 
uniformity in target distances 
in today’s game with the 
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production of synthetic panels. 
Accordingly, I recently went to 
a local center and measured 
the distances of the dots and 
arrows. After cataloging my 
measurements, I consulted a 
colleague who is known as the 
world’s leading lane installer. 
To illustrate, Lou Trunk, owner 
of Bowling Installations, has 
been the installer of the 
lanes for the USBC tourna-
ment since 1987. Mr. Trunk 
confirmed that the arrows 
normally range from 14 feet at 
the base of the first arrow to 16 
feet at the tip of the 4th arrow. 
These are consistent with the 
distances I found in my own 
measurements.

With the arrows being six 
inches long and beginning 
with the base of the first arrow 
at 14 feet, the table below pro-
vides the distances of the base 
and tip of each of the arrows.

In regard to the dots, the 
USBC manual states:

“At a point 6-8 feet beyond the 
foul line and parallel thereto, there 
may be embedded in or stamped 
on the lane a maximum of 10 
guides. Each guide shall be uni-
form, circular in shape, and shall 
not exceed ¾ inch in diameter.”

My own measurement of 
seven feet or 84 inches was 
also confirmed by Lou Trunk 
as the most common distance 
from the foul line to the dots.

The final constant that is 
needed to calculate launch an-
gles is the width of the boards 
on a lane. The specification for 
lane width is 41 ½ inches plus 
or minus ½ inch. Accordingly, 
I will use the fraction 41.5/39 
for the width of a board on the 
lane or 1.064 inches per board. 
The width using 41 inches 
yields 1.051 inches and with 42 
inches yields 1.077 inches. Very 
little angular difference exists 
when using 41 or 42 inches.

With the constants defined 
for board width and distance 
from the foul line to the ar-
rows, launch angles can now 
be calculated. For all of these 
calculations, I utilized the dis-
tance to the tip of the arrows.

Launch angle revealed

USBC defines launch angle 
as, “the angle in which the ball 
exits your hand initially at the 
point of release.”  Launch angles 
are directly related to the skid 
phase of ball motion. During 
the skid phase, the ball travels 
on a straight line after it leaves 

Table 1. Distances of the arrows from the foul line

ARROW 1 2 3 4 5 6 7

Base 14 feet 14 ½ feet 15 feet 15 ½ feet 15 feet 14 ½ feet 14 feet

(in inches) 168 174 180 186 180 174 168

Tip 14 ½ feet 15 feet 15 ½ feet 16 feet 15 ½ feet 15 feet 14 ½ feet

(in inches) 174 180 186 192 186 180 174

a bowler’s hand. Accordingly, 
the skid phase can be written 
as a linear function  f(x) = -mx 
where slope -m is equivalent 
to the launch angle. For most 
bowlers, the ball is launched 
from inside to outside and is 
referenced as a negative angle 
whereas entry angle is positive.

To calculate launch angles, 
we need to utilize trigonom-
etry associated with a right 
triangle. In Image 1, you can 

Image 1
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view the use of a right triangle 
to illustrate how to calculate 
launch angles. As illustrated, 
the green line is the ball path 
in the beginning of the skid 
phase. The launch angle is cre-
ated from a straight line at the 
laydown point and swept out 
to the actual projected launch 
of the bowling ball.

L is labeled where the bowl-
er would lay the ball down. I 
is the intersection point at 
the arrows projected back to 
the foul line. A is the inter-
section point at the arrows. 
Collectively, these three points 
create a right triangle with the 
path of the skid phase of the 
ball being the hypotenuse.

In the diagram, the launch 
angle (theta) can be found by 
calculating the degree equiva-
lent to the arctan (opposite/

Intersecting at
1st Arrow (5th board)
14 ½ feet 
(174 inches) 

Laydown 
point foul 
line

Resulting 
launch 
angle

6 -0.35
7 -0.70
8 -1.05
9 -1.40
10 -1.75
11 -2.10
12 -2.45
13 -2.80
14 -3.15
15 -3.50

Intersecting at
2nd Arrow 
(10th board)
15 feet (180 inches)

Laydown 
point foul 
line

Resulting 
launch 
angle

11 -0.34
12 -0.68
13 -1.02
14 -1.35
15 -1.69
16 -2.03
17 -2.37
18 -2.71
19 -3.05
20 -3.38
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adjacent). Accordingly, to find a 
corresponding angular value, I 
used the arctangent function to 
find the corresponding launch 
angle of a variety of lines creat-
ed with specific laydown points 
and corresponding intersection 
points at the arrows. In addi-
tion, in my calculations, I uti-
lized 174 (1st & 7th), 180 (2nd 
& 6th), 186 (3rd & 5th) and 192 
(4th) inches for the distance 
from the foul line to the tip of 
the arrows. As you can see, the 
graphics are not to scale but are 
for illustration purposes only.

Intersecting
at 3rd Arrow
(15th board)
15½ feet (186 inches) 

Laydown 
point foul 
line

Resulting 
launch 
angle

16 -0.33
17 -0.66
18 -0.98
19 -1.31
20 -1.64
21 -1.97
22 -2.29
23 -2.62
24 -2.95
25 -3.27
26 -3.60
27 -3.93
28 -4.25
29 -4.58
30 -4.90

Intersecting at
4th Arrow
(20th board)
16 feet (192 inches) 

Laydown 
point foul 
line

Resulting 
launch 
angle

21 -0.32
22 -0.64
23 -0.95
24 -1.27
25 -1.59
26 -1.90
27 -2.22
28 -2.54
29 -2.86
30 -3.17
31 -3.49
32 -3.80
33 -4.12
34 -4.44
35 -4.75
36 -5.07
37 -5.38
38 -5.70
39 -6.01

Intersecting at
5th Arrow
(25th board)
15 1/2 feet (186 inches)

Laydown 
point foul 
line

Resulting 
launch 
angle

26 -0.33
27 -0.66
28 -0.98
29 -1.31
30 -1.64
31 -1.97
32 -2.29
33 -2.62
34 -2.95
35 -3.27
36 -3.60
37 -3.93
38 -4.25
39 -4.58

Awareness of targeting at the dots

Due to the distance of the dots, a 
bowler needs to be aware of how quickly 
launch angles can increase when making 
moves at that target distance. Here is a 
comparison between the launch angle 
created by targeting at the arrows and 
the launch angle created by targeting at 
the dots from the same distance with the 
same laydown point.
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Launch angles of common moves

How does a common 2-1 move translate to angular change? During such a move, a bowler moves 
two boards to the inside at the laydown point and one board inside at the arrows. How much differ-
ence is this move between the third and fourth arrow compared with a similar move between the 
first and second arrow? This table represents an angular increase by moving the feet to the inside a 
certain number of boards.

Boards moved +1 +2 +3 +4 +5
Approximate 
increase in 
degrees

0.33 degrees 
increase

0.66 degrees 
increase

0.99 degrees 
increase

1.32 degrees 
increase

1.65 degrees 
increase

Is this different with a larger move? As you will see from the mathematical analysis, an increase in 
launch angle is a result of the relative movement. To illustrate, here are two examples of moves from 
an original line with a 10 (feet inside) and 5 (eyes inside) move.  

Example #1 - laydown of 15 through 10 at the arrows

Launch Angle (15 to 10) = DEGREES(ATAN((5*41.5/39)/180)) = -1.69 degrees

For this calculation, I used 180 inches which is the distance 
from the foul line to the tip of the 2nd arrow.

Example #2 - laydown of 25 through 15 at the arrows

Launch Angle (25 to 15) = DEGREES(ATAN((10*41.5/39)/186)) = -3.27 degrees

For this calculation, I used 186 inches for the distance 
from the foul line to the tip of the 3rd  arrow.

As you can see, the 10 and 5 move to the inside yielded an increase in launch angle of 1.58. The 
relative move is +5 boards inside of the intersection point at the arrows and the laydown point. Is 
this the same as a 10 and 5 move from a laydown of 10 and an intersection at the arrows of 5? The 
launch angle for a laydown of 10 through 5 at the arrows is -1.75 degrees and the launch angle for a 
laydown of 20 through 10 at the arrows is -3.38. The difference is 1.63, a similar result to the other 
10 and 5 move.
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10 -1.75 -3.62 1.87 -0.70 -3.62 2.92 N/A N/A N/A N/A N/A N/A

15 -3.50 -7.22 3.72 -2.45 -7.22 4.77 -0.34 -0.73 0.39 -0.33 -0.73 0.40

20 N/A N/A N/A -4.20 -10.76 6.56 -2.03 -4.35 2.32 -1.97 -4.35 2.38

Intersecting at
5th Arrow
(25th board)
15 1/2 feet (186 inches)

Laydown 
point foul 
line

Resulting 
launch 
angle

26 -0.33
27 -0.66
28 -0.98
29 -1.31
30 -1.64
31 -1.97
32 -2.29
33 -2.62
34 -2.95
35 -3.27
36 -3.60
37 -3.93
38 -4.25
39 -4.58
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Refl ections

In this article, I have at-

tempted to reveal the actual 

values associated with launch 

angles utilized in bowl-

ing. Since the skid phase is 

linear, this will work more 

accurately to estimate actual 

launch angles.

Through the calculation of 

actual angular measurements, 

it is my hope that you will be-

gin to refl ect on which launch 

angles are appropriate for you 

as a bowler. For example, bowl-

ers often begin with launch 

angles that are too large. 

When you always target with a 

large launch angle, it can have 

devastating consequences on 

your swing leading to a swing 

start movement that goes away 

from the body and a backswing 

behind the back.

Begin by thinking about 

your real world targeting 

experience. Think about 

lines that you have played in 

regard to laydown and inter-

section at the arrows. Which 

angles do these lines match?  

Which angles might have 

been too high? When did the 

launch angle match up to the 

situation?  

With the actual numbers as-

sociated with lines, players and 

coaches can make better lane 

play decisions. 
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