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This book covers the topic of the LOP-G, a renaming and restructuring of the Deep Space
Gateway, a joint Russian-US effort, and associated missions. This is a step beyond the
International Space Station, which will be beyond its useful lifetime in a few years, and will be
decommissioned, with some parts being reused, and some re-entered. This will result in a new
era of human space exploration, further from Earth. Whether we refer to the emerging facility as
a Gateway, a Colony, a settlement, or a habitat, we are talking of a permanently occupied facility.
We can consider the habitat to be in orbit (about something), or on the surface of another body,
other than Earth. These projects will differ in detail, but will all consist of self-sufficient structures
somewhere other than Earth, with an associated logistics train. The Gateway would be
continuously crewed.
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these. 38 “The goal isn't just scientific exploration.... It's also about extending the range of
human habitat out from Earth into the solar system as we go forward in time.... In the long run a
single-planet species will not survive.... If we humans want to survive for hundreds of thousands
or millions of years, we must ultimately populate other planets.” Michael D. Griffin, former NASA
AdministratorIntroductionThis book covers the topic of the Lunar Orbital Platform-Gateway (LOP-
G), a renaming and restructuring of the Deep Space Gateway, a joint Russian-US effort, and
associated missions. This is a step beyond the International Space Station, which will be beyond
its useful lifetime in a few years, and will be decommissioned, with some parts being reused,
and some re-entered. This will result in a new era of human space exploration, further from
Earth. Whether we refer to the emerging facility as a Gateway, a Colony, a settlement, or a
habitat, we are talking of a permanently occupied facility. We can consider the habitat to be in
orbit (about something), or on the surface of another body, other than Earth. These projects will
differ in detail, but will all consist of self-sufficient structures somewhere other than Earth, with
an associated logistics train. The Gateway would be continuously crewed, and serves as an
outpost form which to explore the lunar and Martian surfaces.AuthorMr. Patrick H. Stakem has
been fascinated by the space program since the Vanguard launches in 1957. He received a
Bachelors degree in Electrical Engineering from Carnegie-Mellon University, and Masters
Degrees in Physics and Computer Science from the Johns Hopkins University. At Carnegie, he
worked with a group of undergraduate students to re-assemble, modify, and operate a surplus
missile guidance computer, which was later donated to the Smithsonian. He was brought up in
the mainframe era, and was taught to never trust a computer you could lift.He began his career
in Aerospace with Fairchild Industries on the ATS-6 (Applications Technology Satellite-6)
program, a communication satellite that developed much of the technology for the TDRSS
(Tracking and Data Relay Satellite System). He followed the ATS-6 Program through its
operational phase, and worked on other projects at NASA’s Goddard Space Flight Center
including the Hubble Space Telescope, the International Ultraviolet Explorer (IUE), the Solar
Maximum Mission (SMM), some of the Landsat missions, and Shuttle. He was posted to NASA’s
Jet Propulsion Laboratory for Mars-Jupiter-Saturn (MJS-77), which later became the Voyager
mission, and is still operating and returning data from outside the solar system at this writing. He



initiated and lead the international Flight Linux Project for NASA's Earth Sciences Technology
Office. He is the recipient of the Shuttle Program Manager's Commendation Award, and has
completed 42 NASA Certification courses. He has two NASA Group Achievement Awards, and
the Apollo-Soyuz Test Program Award. Mr. Stakem has been affiliated with the Whiting School
of Engineering of the Johns Hopkins University since 2007, and Capitol Technology University.
Mr. Stakem supported the Summer Engineering Bootcamp Projects at Goddard Space Flight
Center for 2 yearsPredecessorsThere have been a series of Space Stations in Earth orbit, the
most recent being the International Space Station. The ISS was built with lessons learned from
the Russian MIR Station, and the Shuttle-MIR program. Earlier missions are discussed
below. Skylab 
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mission, and is still operating and returning data from outside the solar system at this writing. He
initiated and lead the international Flight Linux Project for NASA's Earth Sciences Technology
Office. He is the recipient of the Shuttle Program Manager's Commendation Award, and has
completed 42 NASA Certification courses. He has two NASA Group Achievement Awards, and
the Apollo-Soyuz Test Program Award. Mr. Stakem has been affiliated with the Whiting School
of Engineering of the Johns Hopkins University since 2007, and Capitol Technology University.
Mr. Stakem supported the Summer Engineering Bootcamp Projects at Goddard Space Flight
Center for 2 yearsPredecessorsThere have been a series of Space Stations in Earth orbit, the
most recent being the International Space Station. The ISS was built with lessons learned from
the Russian MIR Station, and the Shuttle-MIR program. Earlier missions are discussed
below. Skylab Skylab was an Apollo-era U.S. Space Station. It used a Saturn S-IVB upper stage
as the structure for the station, launched by a Saturn-V with live first and second stages. The
hydrogen fuel tank was re-purposed into the manned facility. The oxygen tank was used for trash
and disposables. The payload to orbit was 170,000 pounds. The station was 82 feet long, 56 feet
wide, and 36 feet in the other direction. It was quite visible from Earth. It was serviced by Apollo
capsules for both logistics, crew delivery, and auxiliary electric power. This was pre-Shuttle, and
even after Skylab was deliberately re-entered for safety reasons, another Skylab could have
been launched and then serviced by the Shuttle. Skylab-II Skylab-II was a circa 2013 concept
from the Marshall Space Flight Center's Advanced Concepts Office. It would be the same
concept as the original Skylab, but using the upper stage hydrogen fuel tank from the Space
Launch System then under development. It was to be located at the Earth-Moon L2 point
(Lagrange point, a null in the gravity field). Here, it would need minimal orbital adjust to remain at
that spot. That particular point is on the other side of the moon, from the Earth. That puts it some
430,000 km from Earth, and 62,800 km from the lunar surface. With the moon between the
station and the Earth, a relatively quiet radio environment is achieved. The goal is to support a 4
person crew for 60 days, without a resupply flight. The re-purposed tank would have a diameter
of 8.5 meters, larger than the ISS's 4.5 meters. The provided volume would be about 500 cubic
meters. Lessons learned from the ongoing ISS mission would be applied to the Skylab-II
project. Salyut Russia's on-orbit experience with Space Stations started with the Salyut in 1971.
On the first crewed flight to Salyut-1, the crew was unable to dock, due to a failure in the
mechanism on their craft. A second mission was successful, and the crew occupied the facility
for more than 3 weeks. Unfortunately, the crew as killed while returning, due to a faulty
pressurization valve. They were not wearing pressure suits, as the cabin space was not
sufficient. Salyut 1 was intentionally reentered and destroyed after 175 days in orbit. The
replacement unit did not reach orbit, due to a launch vehicle fault. A new mission, launched a
few days before Skylab, had a failure that caused the orbit control thrusters to fire continuously,
depleting the fuel supply. It reentered the atmosphere and burned.
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