184 1068 NASA AUTHORIZATION

conceptual techniques for the transfer and checkout of cryogenic and non-
cryogenic liquids under zero g conditions and to aid in determining both ground
and inflight experiments for validating conceptual system designs.

Advanced vehicle systems

Recovery and reuse of Saturn stages could have a major cost impact on future
space operations; conceptual studies have been conducted of the recovery and
reuse of large ballistic stages such as the Saturn V first stage. Economic
promise was indicated for modest launch programs, but basic questions are as yet
unanswered concerning system design and operations which critically affect
the estimated economic impact for the ballistic mode of recovery. An experi-
mental program could aid in reducing uncertainties relating to ballistic flight
and terminal recovery, refurbishment operations, and stage or major subsystem
reuse, as applicable to both existing Titan and Saturn stages and future
ballistic launch vehicle systems. A study has been initiated to determine and
to assess the test program alternatives that could aid in verifying the feasibility
of ballistic stage recovery and reuse and which could provide data that are
presently not available to designers.

A second area of interest here is the evolution of a versatile second-generation
aerospace transportation system that could provide routine earth surface to
orbit and return transportation for passengers and cargo. These reusable
logistics support systems are being investigated to determine system candidates
that can offer order of magnitude changes in improved ‘operational flexibility
and in reduced operational costs. Air transport type operational features in-
cluding reliability, economy, payload flexibility, passenger safety/comfort, and:
inflight/intact abort capability have been considered in this planning activity.
Such studies of advanced vehicle systems and operational modes for future
earth orbital flight operations are being performed to determine and compare
the options for cost-effective space logistics support and to provide advanced
technology requirements. :

Transportation trends for manned programs support are summarized in
these charts (fig. 125, MT66-8032; fig. 126, MT67-5865). The areas as shown
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