
My dad and I turned in a submission for the Space Poop Challenge, and it was my proudest moment of 2016. I was literally jitter-bugging in my happy dance between fist-pumping, striking air-guitar power chords and texting everyone I know. At midnight. On a Monday. Even my groggy neighbors seemed proud when they asked what the excitement was all about.
Our interest in the Space Poop Challenge actually started back in 2001 when the Apocalypse Now Redux came out. It is a four-hour director’s cut of one the greatest movies of all time. My dad and his friends didn’t want to miss a single second of it for something as silly as having to get up to go use the restroom. So, with zero shame, they wore adult diapers to the movie theater. As a teenager, I thought this was the most hilarious, brilliant solution to fully submerging oneself into what one loves. Diapers turned into a symbol of commitment that separated the truly dedicated from the dabblers. I started wearing adult diapers to concerts so I could be front and center for hours at a time, quickly learning that  the potential to extend this product beyond elderly incontinence was endless: long drives, mardi gras, new years eve ball drops, race car drivers, soldiers on missions, surgeons operating... astronauts in space. For the most interesting moments in life, peeing oneself can often be a better solution than finding a toilet.
Over time, the “Depends” point-of-view often came up at parties and family gatherings,to the horror of some and delight of others. Through playing with the idea, our audiences helped us come up with dozens of ideas surrounding the concept. My favorites include biodegradable diapers with a single seed in them to be planted and grow forests out of humans who are passionate enough about something to wear them. Frank Herbert’s novel, Dune, is about a desert planet where water is currency. The locals wear “stillsuits” that capture breath, sweat and human waste to be filtered through the suit using pumps in the heels to filter and reclaim water. This made us wonder, what if we made pants that could capture pee, and the movement of walking compressed the liquid into a super-absorbent canister on the leg that could be removed/replaced and thrown away hygienically? This is all to say that developing something that allowed peeing in one’s pants to become socially acceptable became a fun passion project for me and my dad to dream about.
When the Space Poop Challenge came up, there was no question as to whether or not we were finally going to take the chance to turn this dream into a reality. We are not engineers. We are not zero-gravity experts. We have never patented an invention. It had nothing to do with what we would buy with the prize money. Our decision to create was entirely based around asking the universe a question and looking for the karmic nod to move forward on our ideas. If NASA, the epitome of design and innovation for the harshest environment known to man, endorses our ability to dream up a waste management solution for a space suit – then we are going into business. We will use the prize money to market our ideas, look for investors and make peeing in one’s pants a fashionable reality.
If we don’t win, we still have a seriously good story to tell with sketches and concepts that get people’s minds churning about the topic we’ve been interested in for years. In the context of space, adventure and emergency, solutions for peeing one’s pants are far less weird than standing front row at a concert. Even those who typically reel in horror at the concept can now better wrap their heads around certain measures necessary to truly commit to a passion. They can better understand the solutions that make those measures more comfortable. They are no longer focused on “GROSS,” but “how could it work?” Perhaps, they’ll never wear diapers themselves if they don’t have to, but they are now equipped to not judge people who would. So even if we lose the competition, based on others’ responses to our story, we may still go into business. Karma nods.
Concept Development, Re-Development and Re-re-Development
My father and I live five hours apart and we have a solid, loving relationship. This project only brought us closer than ever before. Our final concept was the result of a month’s worth of completely insane creativity, theoretical debate and praising each other’s absolute, unquestionable genius. We came up with no less than 10 ideas and we wanted to submit at least three of them in all sincerity. We decided we only had time to fully complete one, and it was hotly debated, compromised and negotiated over until we were both happy.
Our decisions boiled down to focusing entirely on what we guessed NASA was truly looking for. We came up with ideas that required machinery on the spaceship that were so elegant, and so simple that we knew we would win. Then we completely shut those ideas down. The competition scenario was set up in the event that the spaceship was punctured and lost air pressure. Well, in the event of a compromised ship, that would probably affect our solution’s viability. If we needed water tanks, water filtering systems, or electricity from the ship to make our solution work, what’s to say a space rock moving at the speed of sound wouldn’t plow through one of our solution’s three mechanic requirements, rendering our solution useless?
We agreed that our solution had to be completely internal to the suit. As long as the astronaut is alive in the suit, our solution must not rely on anything else to work properly. This suit is the astronaut’s utter last hope of survival. Our system will not fail just because everything else did. 
This is when the true debate began. We had two concepts we called the “Auger” and “Plunger” solutions:
•  The Auger solution used an auger (basically a turning screw that moves matter in a single direction) to move waste into pockets lining the legs of the suit. Astronauts could replace the waste storage bags as necessary.
•  The Plunger solution used a plunger to suck waste away from the astronaut then push it into the cooling system already built in the suit. (Spacesuits have 300 feet of tubing which is designed to move cool water through it to keep the astronaut’s temperature comfortable.) The plunger idea was to liquefy waste and inject it into the cooling system, no bags necessary.
If you overheard our phone calls, as an upstanding innocent citizen, you would have called the psych ward and reported us.
“Have you ever pushed poop through a filter? We have the power of a smoke detector to turn poop into water and push it into a life-critical system, that’s madness. Mmhmm... Mmhmm... No, I’m not Bill Gates, you’re Bill Gates. Steve Jobs would grind the poop with an auger, because it doesn’t move gas, just feces... Steve Jobs would never gum up his life-critical AC-unit with poop, I’m sorry, NASA would never go for it. Yes-huh, we can definitely fit seven liters of human excrement around two legs. Yes, I know what a two liter of soda looks like... Not four! Seven liters is only three-and-a-half... I will show you three-and-a-half 2-liters of pee and poop wrapped around my Legs, it’s called surface area!”
Epiphanies
There is nothing more thrilling than realizing a truth you hadn’t considered before. It’s like you were unknowingly teetering over an edge, but suddenly an unseen hand catches you and jolts you back. For the first time, you wake up to the fact that a cliff was there and you were falling off it. But this new perspective snapped you awake, and you can almost see your competitors falling past you. You face palm yourself and say crazy stuff like “Duh, you dum-dum! You spin the poop! Twirl it like a dancer!”
We had three of these moments.
1.  Gas takes up volume. This seems pretty obvious, but it was weeks before we realized that we needed to deal with liquids, solids and gas when thinking about storing seven liters of waste. You can’t just pull O2 from the suit and use it to move poop into a bag without realistically considering what to do with the now stinky O2. Now that you just filled all of your available storage space with air like a balloon, where is future waste going to go? In zero gravity, liquid and gas sort of mingle. You can’t say, “we remove only the gas out of the chamber and release it back into the suit” because you’ll also be inadvertently releasing liquid into the suit without a way to separate the two. Also, now it’s stinky 02 in a very enclosed environment!
2.  Centrifugal force gives you “gravity.” How do you remove gas without also removing liquid? Filters would have to be on the super-nano-fine scale, which seems improbable, prone to clogging and expensive to replace. “You spin the liquid, twirl it like a dancer!” Spinning forces liquid to the outside edge and forces gas into the middle so you can pull the gas and liquid out separately. Turns out, we googled “Centrifugal force liquid/gas separator in zero gravity” and it’s a thing! We were able to find existing patents that exactly solved our problem. We knew we could use a centrifugal mass/gas separator in our design without seeming like we were imagining tools from unproven science fiction.
3.  Recycle the gas, close the loop. This is when dad’s motivational speeches shifted from “this is for fun, don’t expect to win” to “holy cow this is elegant, this is ‘Steve Jobs’ stuff.” Closing the loop and recycling the gases used to create suction/air flow and move waste away from and dry the body was a stroke of genius. This solves the problem of odor. This solves the problem of pulling too much O2 from the suit, which may cause the astronaut to black out. This conserves O2 resources to extend the duration of survival. This by definition relies on nothing outside of the suit and makes complete sense.
Our Solution
We combined the best parts of plunger and auger solutions into one. We finally agreed that “forcing waste into a life-critical system” was too risky and went with the storage bags from the auger idea. To the plunger idea, we added a second counter-synced plunger to which gave us the ability to both push and pull on the system simultaneously. Think of a circle of tubing connected by two plungers at at the top. One plunger is up, the other is down. As you push down and out with one, the other is equally sucking up and in. It’s a closed loop with airflow. 
The solution has to work without hands, because astronauts in their spacesuits cannot scratch their noses, much less wipe their butts. Our solution is to include voice activation triggered by a keyword indicator. Similar to commands for the Amazon Echo, “Alexa, what’s the weather like?” Our solution is, “Spacesuit, I need to go #1.” Our idea is to have preprogrammed sequences for going #1, #2, more cleanser foam, additional drying, stop whatever it’s doing, and plunger in case of a clog.
The pumps have valves so that as they are alternating between push and pull, the airflow is always going in one direction, unless when plunging it quickly sends air back and forth. Air pushes down from the plungers and into the crotch area. It pushes waste away from the crotch, while simultaneously being sucked out an evacuation chamber. Waste and gas enter into a Centrifugal Mass/Gas Separator that liquefies the waste. Gas is pulled out and pushed back towards the crotch area (recycled). Liquid is pulled from the centrifuge and pushed into storage bags lining the legs. Stinky air is never pulled from or released back into the suit.
Conclusion
We will find out if we win or not in mid-February. There were over 5,000 submissions to this project from all around the world, including two from my hometown of Louisville, Kentucky. Whether or not we are rewarded the prestige and money of this competition, my dad and I have already won. This competition was so much fun, and it really flexed our creative problem-solving muscles, helping us push forward on an idea that we never thought could get off the ground. Special thanks to NASA and HeroX for opening up the competition to everyone, and for judging all the world’s proposed solutions to this problem. If you want to connect with me about anything discussed in this article. Please email me at my first and last name no hyphens no dots @ gmail.

