


that charged the command module batteries with lunar module power. They shut down 
all noncritical systems to conserve energy, resulting in 20% of electrical power remaining 
when Aquarius was finally jettisoned. One of the CM batteries vented with such a strong 
force that it momentarily dropped off the line; if this battery had failed, there would not 
have been enough power to return the ship to Earth. 

Water was the main consumable concern. It was estimated that the crew would run out 
of water about five hours before Earth re-entry. The crew had to conserve water and 
they cut down to six ounces each per day, about 1/5 of their normal intake. The crew 
battled dehydration by using fruit juices and other wet-pack food (when they ate at all) to 
supplement their water intake, losing 31.5 pounds among the three crew members. 

Removal of carbon dioxide was also an issue. There were enough lithium hydroxide 
canisters to remove carbon dioxide from the spacecraft but the square canisters for the 
command module were not compatible with the round openings in the lunar module 
environmental system. Mission control had to devise a way to attach the CM canisters to 
the LM system using plastic bags, cardboard and tape found onboard.

The final task at hand was “How to get back safely to Earth?” The LM navigation system 
was not designed to be helpful in this situation. The challenge was now to get the lunar 
module off of the lunar landing course and changed to a free-return-to-Earth course. The 
CM navigational platform was transferred to the LM, but verifying its alignment proved 
difficult. Due to the explosion, a swarm of debris from the ruptured service module made 
it impossible to sight real stars for the guidance alignment. An alternate procedure was 
developed to use the sun as an alignment star; this proved to be ½ ° off, but shortened the 
voyage time to approximately 142 hours. 

One of the most remarkable achievements of the mission control team, was quickly 
developing procedures for powering up the CM after its long, cold sleep. Usually flight 
controllers had three months to write documents like this; for Apollo 13 they had but 
three days. Due to the temperature dropping to 38° Fahrenheit, the control module was 
cold, clammy and full of condensation at its power re-start. The walls, ceiling, floor, wire 
harnesses, and panels were covered in water droplets; it was assumed the back of the 
panels looked the same. The chances of a short circuit caused apprehension, but thanks 
to the safeguards put in place after Apollo 1, no arcing occurred. “The droplets furnished 
one sensation as we decelerated in the atmosphere; it rained inside the CM,” said Lovell. 

Four hours prior to landing, the crew shed the service module. Photos of the service 
module showed one panel missing and devastation resulting from the explosion. Three 
hours later, the crew in the lunar module, Aquarius, safely splashed down into the Pacific 
Ocean near Samoa.

Thanks to the dedication and teamwork between the entire mission control staff and the 
onboard crew, Apollo 13 has been deemed the incredible success that we know it to be today.

Apollo 13 can be defined as one of the most successful moments 
of teamwork in the American space program. Apollo 13 launched 
from Kennedy Space Center on April 11, 1970 with the objective 
of landing in the Fra Mauro area, just north of the Fra Mauro 
crater on the lunar surface. The mission objective was aborted 
after a rupture of the service module oxygen tank, despite this 
catastrophe, the mission was considered a “successful failure” 
because of the experience gained in rescuing the crew. 

During the first two days of the mission, commander Jim Lovell, 
lunar module pilot Fred Haise and command module pilot Jack 
Swigert experienced a few minor surprises, but overall Apollo 13 
appeared to be operating smoothly. At 55 hours and 46 minutes, 
the crew had completed a 49-minute television broadcast 
showing how comfortably they lived and worked in zero gravity. 
Nine minutes after Lovell signed off the broadcast wishing 
everyone a nice evening, he added that the crew was looking 
forward to a “pleasant evening in Odyssey.” The command and 
service module, oxygen tank No. 2 blew up causing the No. 1 
tank to fail as well. The command module’s normal supply of 
electricity, light and water was lost…..the crew was approximately 
200,000 miles away from Earth. 

At 9:08 pm on April 13th, Swigert saw that a warning light 
accompanied a loud bang and uttered the famed words, 
“Houston, we’ve had a problem here.” The warning lights then 
indicated the loss of two of the three fuel cells, the spacecraft’s 
prime source of electricity. The crew saw that one oxygen tank 
appeared to be completely empty with indications that the 
second oxygen tank’s levels were rapidly depleting. Thirteen 
minutes following the explosion, Lovell discovered the potential 
catastrophe; the spacecraft was leaking oxygen into space at a 
high rate from the second, and last oxygen tank.

At one hour, 29 seconds after the bang, Jack Lousma, CAPCOM, 
instructed the crew, “It is slowly going to zero, and we are starting 
think about the LM lifeboat.” All the while, ground controllers 
faced the task of creating new rework-procedures and testing 
them in the simulator before passing them to the crew. The 
looming issue of navigation had to be solved – how, when, and in 
what altitude to burn the LM descent engine to provide a quick, 
but safe, return home for the crew.

There were three major concerns: power, water and carbon 
dioxide. The ground control crew carefully worked a system 
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JIM LOVELL Gemini 7, Gemini 12, Apollo 8, Apollo 13
The first man to journey twice to the moon, he first ventured into space 
as the pilot of the Gemini 7 mission and later commanded Gemini 12.         
He orbited the moon as command module pilot on Apollo 8, even reading 
bible passages in space to the good people of Earth on Christmas Eve. 
Jim Lovell served as commander of Apollo 13. 

FRED HAISE Apollo 13
His service spanned the Apollo era as well as continuing into the 
beginning of the Space Shuttle program. Haise served as backup lunar 
module pilot for Apollo 8 and Apollo 11, as well as backup spacecraft 
commander for Apollo 16. He, along with Gordon Fullerton, flew Space 
Shuttle Prototype Enterprise in 1977. Fred Haise served as lunar module 
pilot of Apollo 13. 

CHARLIE DUKE Apollo 16 
One of only 12 men to set foot on the moon, he served as lunar module 
pilot of Apollo 16 in 1972. During three excursions over three days, Duke 
and fellow astronaut John Young drove a Lunar Rover 16 miles across the 
moon’s surface, collecting lunar rock and soil. Charlie Duke served as the 
backup lunar module pilot for Apollo 13.

JOE KERWIN Skylab 2
The first physician to be selected for astronaut training, he served as 
science pilot for, Skylab 2, alongside fellow astronauts Pete Conrad, and 
Paul Weitz. Joe Kerwin served as CAPCOM (capsule communicator) for 
Apollo 13.

GERRY GRIFFIN Flight Director
He served as Director of NASA’s Johnson Space Center, Deputy Director 
of both the Kennedy Space Center in Florida and Hugh F. Dryden Flight 
Research Center in California, as well as various positions at NASA 
Headquarters in Washington, D.C. Griffin started his career with NASA as 
a flight controller in Mission Control for Project Gemini and the early Apollo 
program missions. Gerry Griffin served as flight director for all of the 
manned missions of the Apollo program, including Apollo 13.

Jerry Bostick Apollo 13 Retrofire Officer and Flight Dynamics Officer
Jerry Bostick started his NASA career in 1962 in the Mission Planning 
and Analysis Division prior to becoming a flight controller. Bostick worked 
in Mission Control during the Mercury, Gemini and Apollo eras. He 
worked his way up to the position of Chief of the Flight Dynamics Branch 
during the Apollo program. Bostick served as Retrofire Officer and Flight 
Dynamics Officer for Apollo 13.
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More than 35 years ago, the six surviving Mercury 7 astronauts 
– Scott Carpenter, Gordon Cooper, John Glenn, Walter Schirra, 
Alan Shepard and Deke Slayton – came together with the goal 
to use their joint credibility to encourage students to pursue 
scientific endeavors to ensure the United States would be the 
global leader in technology for decades to come. That idea 
led to the formation of the Mercury 7 Foundation, which later 
became the Astronaut Scholarship Foundation (ASF). Through 
gathered support of astronauts, industry leaders, educational 
institutions, and patrons, ASF awards merit-based scholarships 
to the best and brightest university students who excel in 
science, technology, engineering and mathematics (STEM). 
The prestigious Astronaut Scholarship is known nationwide for 
being among the highest monetary scholarships awarded to 
undergraduate STEM students. Since its inception, ASF has 
awarded more than $5 million to more than 500 of the nation’s 
top scholars.
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