Apollo 13 — 50 Years Since NASA’s Greatest Innovation Moment

By Len Ferman

In normal times, most companies recognize that delivering an outstanding customer experience is a
major factor in both customer retention and overall company success. During a crisis understanding the
customer experience can become downright critical.

In this article we will look in depth at customer experience problems and solutions during a crisis
through two stories. One story that took place 50 years ago this week and one that is currently taking
place amid the current COVID-19 crisis.

APOLLO 13

This week marks the 50" anniversary of the Apollo 13 mission. It was slated to be the third landing on
the moon. But on the third day of the outward journey, on April 13, 1970, an explosion occurred in the
oxygen tank, crippling the spacecraft while it was 200,000 miles from Earth. A moment later
commander Jim Lovell called mission control and reported, “Houston, we’ve had a problem.”

25 years later, during the making of the movie, “Apollo 13”, director, Ron Howard, altered one word of
that sentence to increase the drama. Actor Tom Hanks, who portrayed Lovell, uttered the now iconic
phrase, “Houston, we have a problem.”

See the scene from the movie “Apollo 13” here: https://youtu.be/C3J1A09z0tA?t=11

Abruptly the mission changed from that of lunar exploration to one of basic survival.

And suddenly, Apollo 13, which had been up to this point been ignored by the general public, as another
routine trip to the moon, became a crisis followed intently worldwide over several nail-biting days.

The front page of the New York Times, on April 15, 1970, read: “All around the world yesterday, during
the Apollo 13 emergency, there was a surge of interest in the flight. And there were prayers and
anguish.” In Paris, Le Monde wrote: “The whole human race is participating with them in the agony of
their return.”

The parallels abound with the current COVID-19 crisis. All humankind is experiencing the current crisis
together, just as the whole world followed the newscasts as the lives of the astronauts were in peril 50
years ago. Each of these situations represents a worst case “customer experience” nightmare. And
each required quick thinking and innovation to begin to solve a myriad of problems. In the current case
the problems are not yet solved, but many are working on them non-stop.


https://youtu.be/C3J1AO9z0tA?t=11
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Shortly after the explosion, the initial situation was bleak for Apollo 13. Some experts back on Earth
pegged the probability at just 10% of saving the astronauts. The three men were inside the command
module, which was designed to house them for the long trip to lunar orbit and back home. Their oxygen
came from the service module which was attached to the back of the command module. It contained
the engine and all the primary support systems. But oxygen was now venting into space from the
damaged service module whose side had been blown off. Power and water were generated in the
service module by mixing oxygen with hydrogen. Without the main oxygen tanks all the basic elements
needed to sustain life in the command module would soon be completely depleted, except what had to



be held in reserve for the final re-entry to Earth if the astronauts could make it back to that point.
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Apollo 13 Commander Jim Lovell Describes the three parts of the spacecraft at the post flight press
conference

Because the explosion had occurred on the way to the moon the lunar module was still attached to the
front of the command module. This awkward looking machine, known as the “LEM”, didn’t even have
seats inside. It was designed for the specific purpose of transporting the astronauts the last 60 miles to
moon’s surface and back up to the command module that would be orbiting the moon. The LEM was
also not designed to return to Earth. Its thin walls were only about four times as thick as the outside of
a soda can. It would burn up if it attempted to re-enter the Earth’s atmosphere.

As the crisis unfolded, NASA was faced with the need to innovate to solve several seemingly impossible
problems to bring the astronauts safely home. Fortunately, NASA had created an outstanding culture of
innovation which had culminated in the successful lunar landing and Neil Armstrong’s first steps on the
moon 9 months before. Apollo had already been proven to be successful at the most ambitious
innovation project in human history.



Gene Kranz, mission control flight director, was the epitome of the innovative leadership at NASA. He
said that “success would only come as a team, so we became one, and we learned to check our egos at
the door.” At the onset of the crisis, Kranz spoke to his team saying, “Let’s everybody keep cool... Let’s
solve the problem, but let’s not make it any worse by guessing... what | want from every one of you is
simple — options, and plenty of them.” Kranz was practicing open innovation, in which everyone
associated with the program could freely share ideas.

Another testimony to the innovative culture at NASA was the fact that during a mission the flight
director had the final say on all major decisions, not his superiors or the upper level NASA
administrators. Even in the middle of the crisis, when three of his superiors came to his console, each
with a different idea of which of things needed to be done next, Kranz listened to their ideas and was
free to say, “Gentlemen, | thank you for your input. The next job for this crew will be...” and he told
them in what order their ideas would be implemented.

Mission Control was able to quickly determine that the LEM had not been damaged in the explosion. As
a result, they quickly implemented a plan that gave the LEM a new purpose for which it was never
intended. The LEM would now serve as a lifeboat in space. There was no choice but for the astronauts
to shut down the command module, saving it for later Earth re-entry, and move to the LEM for almost
entire duration of the trip. If they made it back to Earth orbit, at the last moment the astronauts would
have to re-enter the command module, start it back up and plunge down towards the Pacific Ocean.

As soon as the astronauts moved into the LEM they had an array of critical problems that needed to be
solved. From a customer experience point of view, none was about to be more important than
breathable air. If you can’t breathe you have no chance of survival. While the LEM had its own supply
of oxygen, enough to make it back home, it did not have enough capability to scrub the carbon dioxide
from the air that three men would create during the four days to get home. Their air was growing toxic
and would become lethal long before splashdown if nothing was done.

Ed Smylie was responsible for the development of life support systems for Apollo 13. He was one of
many hundreds of heroes of the rescue that worked almost round the clock outside of the limelight of
mission control. But he perhaps deserves the most credit of any individual. When the astronauts had to
abandon the command module and move to the LEM he immediately recognized that carbon dioxide
was going to become a problem. He also knew that the cartridges used to scrub carbon dioxide from
the command module were not compatible with the LEM and that a solution would need to be
improvised soon. Smylie went to work and developed a prototype using materials he knew were
available to the astronauts. He then had the device tested in a vacuum chamber and produced
directions for how the crew could make the device. In turn these instructions were relayed up to the
crew which proceeded to make and install the “homemade” scrubbers.

Smylie’s success was reported in the New York Times on April 15, 1970, but without giving him the credit
by name. The Times wrote about the dire situation with the scrubbing of the carbon dioxide as follows,
“A homemade device for doing this was designed quickly and put together here by technical advisers to
the flight just to prove it could be done. All the parts they used were things that would be available in
the spacecraft.” This was a classic case of innovating by first conceiving a solution, then creating and
testing a prototype.



The story of the carbon dioxide problem and the “off the shelf” solution were dramatically portrayed in
the movie “Apollo 13” in this scene:

https://www.youtube.com/watch?v=1cYzkyXpO0ijg

While there were other customer experience issues, such as the near freezing temperatures in the
spacecraft. And ensuring the crew had enough sleep to be able to function when asked by mission
control to execute life-saving spacecraft maneuvers. But perhaps no other single moment of truth
during the crisis was greater than seeing the movement on the carbon dioxide monitor after the
improvised scrubber was installed by the astronauts.

One of the most important problems Apollo 13 had is similar to a problem thousands of people in
hospitals are suffering from with COVID-19 right now — the inability to breathe. Last month David
Alkahar, head of innovation for the Israel Air Force, thought of the inspirational story of the Apollo 13
carbon dioxide scrubbers. He realized he might be able to facilitate the solving of one of the most
pressing problems in the current crisis by replicating Ed Smylie’s sensational effort. Alkahar believed
that ventilators, the machines necessary to keep ICU patients breathing, could be made from “off the
shelf” parts just as Smylie had created the carbon dioxide scrubbers 50 years ago.

Alkahar leveraged his vast network of innovators to assemble a large group with expertise across a wide
range of fields including electronics experts, robotics specialists, and medical professionals. He split
them into teams and tasked them with the objective to develop a prototype for a low-cost ventilator.
Alkahar tried an interesting innovation technique in which he split up the large group into three teams
that each tried to tackle the problem via ZOOM video conferences. The team that Alkahar led met for 6
hours and by the end of the call they had come up with a CAD design pictured below.

The other teams that had worked on other ideas then helped critique and improve the CAD design put
forth by Alkahar’s team. One day later Alkahar’s team created a physical prototype of a working
ventilator using re-purposed parts from a recent robotics competition machine as seen in the picture
below.


https://www.youtube.com/watch?v=1cYzkyXp0jg

o David Alkaher
. \ ~ -

- .y
‘\.\' .

2020-03-20 at 20.38.27

Alkahar also lined up resources from Mogen David, the Israeli Red Cross, to test the ventilator on a
human puppet and the ventilator worked perfectly.

And one day later Alkahar submitted the prototype to an Israeli hospital to test on their equipment and
show it to the doctors.



Alkahar’s team has named their invention the Ambovent. They are not seeking to produce and sell the
ventilators for profit. Their goal is simply to help solve a part of the worldwide crisis by enabling
ventilators to be mass produced at a low cost. As a result they have published all of their plans on a
website for free use by other teams around world.

The plans can be found at this website:

https://members.smoove.io//view.ashx?message=h44820433012234054102196540122410347&r=100
9

They have also sent the plans to the World Health Organization in the hopes that clinical trials may be
conducted on the Ambovent ventilator.

Many developing countries have few or no ventilators at all. It is possible that the Ambovent ventilator
may soon save lives soon after clinical trials lead to their approval to use in hospitals.

Like NASA, David Alkahar is innovating to save lives by “working the problem” as Gene Kranz used to say.
If he is successful in receiving approval for clinical use, his team’s invention may be a game changer that
improves the “customer experience” for patients and medical professionals that live in areas where
hospitals don’t have enough ventilators.

50 years ago and this week innovation is critical to improving the customer experience in a crisis. In
both cases, the groups that seem to be successful are those that focus on continuous innovation as a
best practice. Apollo 13 may have not succeeded in landing on the moon, but by demonstrating how
mission control was prepared to innovate and solve a crisis, it may have been NASA’s greatest moment.


https://members.smoove.io/view.ashx?message=h44820433O122340541O219654O122410347&r=1009
https://members.smoove.io/view.ashx?message=h44820433O122340541O219654O122410347&r=1009

Let’s hope that more groups like David Alkahar’s can step forward and help us innovate out of the
current COVID-19 crisis and make our current time remembered for great innovations too.
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