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Next time if we could do this project over again, we would not include the 
wind screens, or if we did we would have taken more time to measure the 
cardboard and test with it instead of just putting it in. We would make this 
change because this was one of our major downfalls, without testing the 
windscreens, we didn't realize that the air coming out of the pipe bounced off 
of it pushing the ball backwards which overall ruined out final run. To make 
this change we would simply just not use them.

Our project started as a couple of chairs, a flimsy piece of cardboard, and a 
small piece of wood. This early design was just a proof of concept involving 
gravity as the method of delivery of the ping pong balls into the jar. We later 
developed these concepts into a fully working machine through weeks of trial 
and error testing. We would use the results of these tests to refine our 
systems further. The overall design of our device involves two separate 
systems

In this design competition we had to create a 
machine that would transport ping pong balls into 
a mason jar located five meters away. Our ping 
pong balls had to start at a height no greater than 
30 cm. There was also an area around the jar 
measuring 30cm by 30cm which our machine 
could not encroach. We had ten ping pong balls 
and had to make as many of them as we could as 
fast as possible. Above is a diagram of how the 
competition was set up. We tested our device throughout all of stages of KTT’s iterations. We 

gradually increased our percentage of balls made into the jar with each 
modification that we made. Within a week of the competition, we were 
consistently making nine or ten balls every run. Unfortunately, we 
decided to use a windscreen on the day of the competition without 
using it in our test runs. The intended purpose of this, was to protect the 
balls from a gust of wind, because ping pong balls are so light. We 
believed that wind would be a significant enough factor to do this. 
Unfortunately, this caused air coming out of the pipe to get trapped 
within the windscreen, which caused enough turbulence to blow balls 
off course. We ended up only making one ball because of this massive 
oversight. It is super important to test everything before it counts. 
Overconfidence lead us to be negligent. We didn’t know that the 
windscreen would do this, but it is nevertheless important to test a 
device fully rigged regardless. If we would have tested the device with 
the windscreen, we would have caught the mistake.

This is our support system we built to hold the fan at 
a downward angle. It had to be slightly slanted in 
order to keep the airflow on the bottom of the inside 
of PVC pipe. Without this slant the flow of the air 
would have affected the loading of the balls into the 
PVC pipe causing our machine to not work. For these 
reasons we created this holder, allowing the balls to 
fall into the PVC pipe.

This piece is the second to last section of the PVC 
transportation tube, the purpose of it is simply to 
elevate the ball, so that it can drop into the funnel. It 
makes the balls drop at the same speed providing us 
with a consistent bounce

This piece was connected to the highest point of our 
machine. It allowed the ball to drop straight from the 
PVC pipe into the funnel. It was designed so that 
instead of having a solid tube it was made with rails 
to redirect the ball into the funnel. The use of the 
rails allowed the ball to travel without the air from 
the fan affecting the ball. It let the air continue to 
flow, out of the way of our device.

This is our secondary device. After being released the 
ping pong ball would exit the first device and drop 
into the funnel, where it would lose all speed from 
the launch. It would then fall into the dropper and 
onto the bouncing mechanism and bounce into the 
jar. We chose to use the funnel because we came to 
the conclusion that on every test, the ball's speed 
would remain constant

Leading up to the competition day we were very confident in our device. 
When testing we made nine or ten balls every time. When the day of the 
competition came we were ready. But during our setup we were a little 
nervous and struggled to align our machine correctly. Another factor that 
complicated things was the level of the ground. We had taken this into 
account during our design process, but because the ground was made up of 
stone tiles and not a smooth asphalt, which made the alignment process even 
more difficult. We also decided to use wind screens even though we had 
never tested with them. The wind screens caused the air to flow and affected 
the ping pong ball while it was in the air causing it to miss. This resulted in our 
machine only making one of the ten ping pong balls. This was not the result 
we were looking for and was very disappointing.

The fan in its support 
platform - the air is 
directed at a 
downward angle to 
prevent the ball 
from falling out of 
the airstream

This is the loading 
mechanism that consists of a 
chamber to hold the balls, 
and a human-actuated gate 
that feeds balls into the 
loader one at a time.

This is just a series of PVC pipes 
connected together to transport the ping 
pong ball.

Here is the exit 
funnel which allows 
the air to continue 
along its path but 
allows the ping pong 
ball to drop down 
without being 
disturbed by the air 
coming out of the 
tube.

This is the funnel 
that leads into the 
dropper providing 
the ball with a 
consistent drop. 
From there it falls 
down and bounces 
off of the piece of 
metal into the jar.

}
Nathan Thorson

My main contribution to this project was assembling parts and 
testing them. Our team had parts 3D parts printed and assembled very 
early into the project. This allowed us to test parts, make modifications, 
and understand what worked and what didn't. I spent a lot of time 
making sure that the parts worked and fit into the build. In addition, I 
also led team test runs, where we analyzed the system and practiced 
setting up the device in under the two minute time requirement: this 
included alignment, orientation and transportation of the device’s parts.

Osiris Perez

In this project I assisted my teammates in small assembly 
tasks. These included hot gluing things and sanding things when 
needed. At the end, I worked on creating the wind blocker and 
helping steady the base. This was done by adding weight. I was 
mostly doing things to make sure the project was precise, and on 
the day of the competition, I worked on making sure the wind 
blocker was stable and wouldn’t wiggle. This worked so perfectly 
it actually trapped air in and made the whole project fail. Always 
test.

Jacob Miller

I have contributed to many different aspects and parts of our 
project, but most significantly I worked on the alignment and aiming 
of our dropper. Early on, I helped to create the first iteration of the 
base which held the funnels and with the second more sturdy 
version. The next significant piece of our project I was tasked with 
working on was our alignment system. Abby and I work to create a 
system which used lasers in order to position our device in the 
perfect place. We had several problems with this, the main one was 
that it was too hard to see the lasers on the jar. Because of this issue 
I created a detachable arm with a circular piece at the end which 
could be positioned over the jar and then removed leaving the base 
in the correct position.

Abby Anagnos

At the beginning of the project, I didn't have one main job but 
as time went on I was given the assignment to figure out an 
alignment system, which at first were laser pointers, and then 
how to mount and align the jar with the device using them. One it 
was determined that the lasers went going to work out, I helped 
to work out the windscreen bases and just where help was 
needed, mainly in setup and timing out run throughs towards the 
end I helped trent make a base for the cardboard windscreens, 
we made two different piece that could fit together and make a 
box.

Aydin Gillespie

Throughout this project I worked on multiple portions of the 
machine. First, I helped create the system that would hold the funnel 
and bounce pad still. This required many pieces of special cut wood 
so that we could create the angles that we needed. We never 
stopped working on the bounce system as it went through many edits 
to make it more stable and accurate. Once creating this section we 
worked backwards. I was a part of helping design and create the 
loading system in order for the ping pong balls to flow smoothly into 
the PVC pipe without any hiccups allowing for every run to be as 
consistent as possible.

Trent Schroer
Team Captain

As a team captain, I have been proposing and discussing 
concepts with my co-captain, Nicolas since the very beginning 
of the project. We spent some time testing prototypes at his 
house before presenting them to the team in class. I have to 
give credit where it is due however, Nicolas spent a lot of time 
on his own, building and 3D printing parts for our project. 
Naturally, he has had the most influence in the design. His very 
well designed parts allowed for a very consistent device. Other 
than that, I worked on the implemented alignment system and 
the fabrication of some pieces of the project.

Nicolas Vaillancourt
Team Captain

For the JPL competition, I ran for team captain because I am passionate about engineering and wanted to lead group to the best solution. For this reason, 
after elected, I decided to dedicate lots of time and thought into working on developing and improving our project. To start, our team was concerned about timing 
and accuracy. This led us to develop a 2 mechanism device, having a air powered transportation system leading into a gravity powered bouncing mechanism. In 
order to make these systems work, many custom parts and sub mechanisms needed to be designed and fabricated. With the help of others, we developed 
concepts for the different sub mechanisms and I took the ideas, created them in CAD, then printed constructed them. Specifically, I developed many iterations of 
the ball dropper. At first, we thought that a fully rotationally symmetric funnel would be best for dropping the balls but after some testing I realised that having a 
polygon hole instead of circular would decrease dropping time and also reduce clogs. This led me to make many designs of the dropper with different number of 
sides and slightly different hole diameters. Another example of my contribution is the development and fabrication of the loading mechanism.  Since the start, our 
team has come up with many different ideas for the loading, but no fabrication occurred for more than a month. To make a working prototype, with the help of 
Trent and Aydin, I designed a bolt action type loader primarily made from parts found at school. This design worked but had some problems with the number of 
actions required to operate and the storage. This led me to completely redesign the mechanism, which is now button operated and completely 3D printed with 
15 seperate parts. Throughout the design of our project, I have been very involved and determined to the successful development of our ideas because of my 
interest in engineering. But my interest is not the only reason I was so obsessed with this project. I am very appreciative for the involvement of the rest of the 
team. From the start, our group worked well but over time I saw an increase in cooperation and commitment, finishing the design period with regular work 
periods during lunch and after school. For this reason, I credit much of my commitment and work time to the teams moral and support of our teacher and my 
family.


