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In all sports, Physics plays a major role in winning or losing the game. If you were to play a game of Billiards, for instance, you must calculate the ball’s momentum, the angles, and many other aspects of classical physics. In Bowling, more usage of physics goes into the game than what one may expect. One misconception that is made about bowling is that a lot of people believe that Bowling is a game of luck. Douglas Sawicki and myself believe that in Bowling, like most other physical applications, a strike can be a predicted event, and thus, we attempted to build a machine that is capable of repeating this event over and over again. 

In order to predict this phenomenon, Douglas and I had to discover the physics of bowling. In bowling, there are several factors that make a difference, they are; the length of the lane, the force, and the center of gravity on the ball. All of these factors have a formula that correlate with the certain criteria that compose a game of bowling. To begin, we decided to learn how a strike was made. Douglas and I, like most unknowledgeable novice bowlers, believed that to achieve a strike, it was best to hit the first pin straight on. However, if we were to do this, we learned that it would give us a split. A split is defined as the pins in the middle being knocked down, but the pins farthest from each other are still standing. Thus, we consulted a more knowledgeable person on how to get a strike. In our research, we have come to find that the best path for a ball to take is any path, so long as it hits the correct pins. The path for hitting the most correct pins, that we found, was actually not just the first pin, but the first pin, and what is called the fourth pin. By hitting this, it creates a chain reaction that will knock down all pins (see fig. A). The combination of the first pin and the fourth pin is what’s called “the pocket. (see fig. b)” Therefore, if you wish to get a strike, try not to bowl a straight roll, rather, a slight curve, and be sure it hits the pocket (see fig. c). 

In bowling, some people may say that it is an easy game, but ask any amateur or professional bowler, and they will tell you it’s not so easy. The reason that it is not easy is because in bowling, one must be able to predict how to drop a ball, how much force to use, and how to make it turn. In making a ball curve, one must predict where to release the center of gravity. (See fig. d) We learned, that by placing the center of gravity off center, the direction of the ball will curve even more. To make an analogy, this is a lot like riding a bike. If you were to lean to the left, the bike would slowly drift to the left, and if you lean to the right, you would drift to the right. A lot of novice bowlers did not know that there is a center of gravity. On our ball, to find the center of gravity one must find a dot. (See fig. e)
By rotating the dot to the left or to the right, Douglas and I were able to bowl strikes without having to change the alignment on the machine. To aim the ball, the machine would align straight, yet, the cog would be aligned 1mm to the right, which is approximately 1/5th of a degree. We found that if the ball was too far off, it would create too much of a curve, and create a gutter ball. 

One of the things that we had to take into account was the Force that was necessary. Truthfully, the force is not important, it is matching the correct amount of momentum. According to the law of conservation of momentum, the total initial momentum will be equal to the total final momentum of two objects. Thus, We determined that the ball’s mass (117g) times the ball’s velocity (2m/s) equals 234. We then have to match the mass of the four pins, 150g. And the velocity required is therefore 1.56 m/s. By utilizing our machine, we were able to get this velocity, and the only thing that we had to worry about was aligning the ball to the best path of curvature. 

At times during our bowling experiment, if there were ever problems such as not getting a full strike, we would always be able to pick up the spare. By doing this, however, we would have to follow certain paths of curvature. We also found that by using curve, there is more rotation. In using more rotation, by hitting a pin on the left side on it’s left side, it would project itself towards the right, and hit other pins. 


After having done our research, it was time to build. On a Saturday, Douglas and I got together. There, we discussed what we had to work with, and drew plans. We would make an inclined slope with a transitioning tool at the bottom. We then cut a piece of plywood into two isosceles triangles. As a result, we made two 30º/60º/90º triangles. On the inside, we had a two guide rails, and we cut out a transition at the bottom. We covered the track with duct tape, and thus, we had a machine. (See fig. F) We then took the machine to the bowling alley. Despite our desperate attempts, the most strikes we could bowl was two in a row, but a total of 4 in a game, with 3 spares. The first score total was 131, the second was 141. (See fig G-H)

I thoroughly enjoyed making this project. It helped me to explore the unknown physics of the game of bowling. I’m almost positive that my game will now improve in Bowling. It was particularly good to have a project like this, despite us learning modern physics. I’m a fan of classical physics, and I love getting to work with it.
