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The space shuttle orbiters should not be retired but reconfigured for a new task, that being as an Earth-Moon shuttle system (see figure 1).  The current design for the return to the moon fails to address the logistical problems a moon base and extended manned exploration will require.






ABSTRACT

The orbiters were designed and built to perform one hundred launches and landings.  The main stresses on the airframe occur during launch and landings, and serious accidents have occurred from launch problems.  The orbiters are proven space worthy craft, and if they are not launched from earth and return to earth, they can have a future by becoming true space vehicles.

We could modify the orbiters to stay in space and travel to the moon carrying up to ten passengers, a lunar lander, fuel, food, air and equipment.  Bigelow Aerospace has flown tests of inflatable space stations, and those could be used for earth orbit maintenance stations and crew quarters for the shuttle crews.  An inflatable unmanned space station could be orbited around the moon for cargo receiving and staging to the moon’s surface.  With the carrying capacity of the orbiter-based lunar shuttle a lunar colony can be established and sustained.

The United States should create the earth-moon shuttle, and the rest of the world can pay us to go to the moon, while they build the moon colony.




SPACE SHUTTLE SYSTEM MODIFICATIONS 

The space transportation system will need several modifications (see figure 2):





ORBITER MODIFICATONS

· The orbiter flight gear, such as the wings, landings gear, etc. will be removed

· The main engines can be made into easily installed and removed modules

· The thrusters using hypergols and oxidizers will be removed on earth and replaced with modular LH-LOX thrusters, for relocation on orbit

· The onboard computers will be upgraded to orbital transfer control

· The remote manipulator arm will be moved to the new thrust frame

· New liquid oxygen and hydrogen maneuvering engines need to be developed

· The orbiter attach systems will need to be modified for easy removal and re-attachment to the new thrust frame (no explosive bolts)

· The main engine compartment will be modified to receive one main engine module, with quick-connect piping connections

·  The Spacelab-1 module should be permanently attached to the crew cabin, with an extended airlock to the payload bay, this will be the passenger module

· All items needing on orbit removal or relocation need to be provided with quick release connecters (electrical, piping and mechanical attachments)

EXTERNAL TANK MODIFICATIONS

· The liquid and gas connections to the orbiter need to be suitable for on orbit hookup and release

· The orbiter attachments need to be configured for on orbit service

· Empty tanks should be easily converted to other uses on orbit

· The safety explosive charges and all explosive bolts should be removed (except the solid rocket booster attachments)

· Provisions for launching full external tanks to orbit need to be developed

NEW THRUST FRAME

· A thrust frame with modular main engine bays and thrusters will be developed and launched and be assembled on orbit (see figure 3)

· The thrust frame will have cargo attach points in all bays

· The thrust frame will support cameras, communication gear, solar panels, heat radiators, remote manipulator arm(s) and a lunar lander pad

· The thrust frame will incorporate a crew and passenger quarter radiation shield consisting of ten feet thick borated ice (filled on orbit) with a silvered Mylar covering over a Kevlar mesh to protect against space debris

EARTH ORBITAL FACILITES

The lunar shuttle system will on orbit will require support facilities for crew living, and maintenance:

· A new orbiting crew habitat and maintenance facility can be built using the Bigelow Aerospace inflatable station now under development

· Private industry may have vehicles that have passenger carrying to orbit for transporting lunar colonists to the lunar shuttle earth orbit station

· Heavy cargoes will be launched on big dumb rockets to orbit near the lunar shuttle earth station, where astronauts can transfer it to the earth-moon shuttle for transportation to the moon

· The earth orbit station will have an ice shield similar to the lunar shuttle shield

LUNAR ORBITAL FACILTY

The lunar orbital facility will be unmanned with orbital transfer from the shuttle to the lunar lander, or storage:

· A Bigelow inflatable station can be used for cargo transfers and storage

· A docking station for external tanks launched from earth orbit (for fueling the lunar lander) will be required

· A lunar lander pad will be required, with fueling capabilities

· An ice shield will be require for personnel protection while in lunar orbit

THE MOON BASE

With a reliable and capable logistics supply, the lunar base becomes economically possible, especially with all of mankind footing the effort:

· A reusable lunar lander with cargo carrying capabilities will have to be built, it will be based on the lunar surface, two or more will be needed

If all three orbiters are converted and launched into orbit the earth-moon shuttle system could go to the moon three or four times a year.  Shuttle and maintenance crews would stay for six-month periods then rotate home.  As we gain deep space manned experience, we could design real space ships capable of going to Mars, and further.  A robust, economical deep space shuttle serving the moon will truly open the door to the planets.

