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The following changes in manned space flight policy are suggested to increase international and private sector participation in manned space flight activities.

Development of Compatible Launching Technologies

All NASA manned capsule-type space craft should be designed so that they can be launched by a variety of nations’ launching rockets.  This would allow the space craft to be launched even when an American launcher (such as the Ares-1) is unavailable.  In addition, this set of design features would allow the capsule-type manned space craft to be sold as an export product to other nations’ space programs.

Of course this type of development would need to be matched by appropriate redesign of the foreign launching rockets so they could be compatible with the American capsules.  Similarly, European, Chinese, Indian, Japanese, and Russian manned capsules should be designed so they too could be launched by a variety of international rockets.

Inclusion of Foreign Engineers and Technologists

NASA design of manned space craft should include formal representative participation by engineers and technologists from specific nations.  This would allow NASA to benefit directly from innovations and insights developed by foreign space flight organizations.

Support of Small Space Craft Operations

NASA should actively support the operation of small space craft (SSC) that would operate from orbit to orbit at low Earth orbit altitudes.  These very light manned space vehicles would be operated by astronauts from numerous nations as well as participants representing private organizations.
Operational Environment for Small Space Craft
The operational environment of SSC will be orbit-to-orbit flight in low Earth orbit.  Each SSC will be capable of changing its orbit, rendezvousing with a target object in orbit, and performing precision maneuvers in orbit.

Initially, the SSC vehicles will be operated in Earth orbit from an altitude of about 150 miles up to altitudes of several hundred miles.  In general, they will operate below the intense areas of the Van Allen radiation belts.

Basic Configurations of Small Space Craft
Each SSC will be a rather small vehicle that can be transported intact within a heavy-lift launch vehicle.   Some of the vehicles will be a cylinder 10 feet in diameter and 15 feet in length.  Each of these vehicles will be equipped with a pressurized cabin for the operator.  Other vehicles will be rectangular framework structures with a height and width of 10 feet and a length of 15 feet.  The operator sits within the framework protected by a space suit.

Propulsion

The SSC is equipped with a propulsion engine at each end.  This allows the vehicle to be accelerated and decelerated without having to be rotated end-for-end.  Each of these two propulsion engines provides thrust directed at the center of gravity of the vehicle.  This allows thrust to be provided without rotating the vehicle.  The first generation SSCs will use propulsion by inert gas expansion through the nozzle.  This low-power system will serve as an initial testing and training platform.  Later generations will use combustion rocket engines or solar thermal engines (liquid vaporized by solar heat).

In addition, the SSC is equipped with steering jets (thrusters) that allow it to be oriented in pitch, yaw, and roll.  Magnetic torque systems may also be used for this purpose.

Performance Goals

The SSCs will be designed to provide precise maneuvers for space flying orientation, training, and international competitions.  In addition, these small vehicles could be used for transportation between orbital stations.   In-orbit competitions will probably include standard challenges such as docking, formation flying, entrance/egress from space dock structures, and acceleration races (drag races). 

When space tourism eventually develops, SSCs will be used for travel between various orbital hotels, recreation structures, etc.  In addition, appropriately trained and credentialed spaceflight participants could fly the SSC vehicles.
Initial Development

Much of the initial SSC development will be carried out using radio controlled scale models operated in low Earth orbit.  As the designs develop, they will be built in larger scale and operated as manned vehicles.

Pilot’s Licenses

Each private organization operator of a SSC will have a pilot’s license.  This license will be issued after training and experience with terrestrial computer simulations of SSC flight and class room training on orbital flight and mechanics.  The license will be very demanding because of the important safety aspects of space flight.  The training will include operation of the SSC in a fully manual mode, in addition to operation with computer-assisted guidance.

Growth in Capability

Over time, additional fuel capacity can be added to the SSC by lengthening its airframe and/or adding additional fuel tanks symmetrically around its axis.  This increased capability will allow the SSCs to reach higher orbits with eventual SSC flight between low Earth orbit and synchronous orbit altitudes.

SSC Designs and Engineering

Various nations and private organizations would design their own SSCs that would then be launched by NASA and other organizations’ heavy lift rockets.  This would allow many different national and private organizations to design their own manned space craft and to acquire experience with manned space flight.  Private corporations and advanced “amateur” building organizations such as the Experimental Aircraft Association (EAA) would also have the opportunity to design, build, and test their own SSCs under an appropriate regulatory structure.

Sustainable Manned Space Flight

For manned space flight to be a sustainable activity, it must include opportunities for many nations and private organizations to participate.  This would make manned space flight more like present-day aviation with many nations building and flying aircraft of different sizes.  Failure to broaden the constituency for manned space flight will keep space flight vulnerable to reduction or cancellation due to political forces.

Thank you for your attention to my comments – Nickolaus E. Leggett
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