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amounts, it is possible to reduce these high return ener-
gies. The flight times are short because the Venus—Mars
and Mars-Earth transfers are both Type I, while the
Earth-Venus transfers are Type II. For the 1970 tra-
jectories this situation is reversed.

Although the energy requirements for these trajectories
are somewhat higher than those of the previous period,
these missions would be ideally suited for manned ve-
hicles. The planetary configuration for these manned
reconnaissance missions appears in Fig. 33. Figures 34
and 35 describe the May 27 trajectory as it passes Venus
and Mars.
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Fig. 33. Planetary configuration for Earth—Venus—
Mars—Earth, 1972 (May 27 trajectory)

When more attention is directed toward manned inter-
planetary flights of the near future, the above reconnais-
sance trajectories of the 1970 and 1972 launch periods
should warrant serious consideration.

5. Manned Landings on Venus and Mars Utilizing Mul-
tiple Planetary Trajectories (The Saturn 5 Possibility)

We shall now give another example of how multiple
planetary trajectories can be applied to early manned
interplanetary missions. In particular, let us consider the
trajectories for manned landings on Venus and Mars.
Tables 18 and 19 describe the optimum Venus-Earth and
Mars—Earth transfer trajectories, respectively. If we com-
pare these Tables with Tables 1 and 3, we find that the
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Fig. 34. May 27, 1972, Earth-Venus—Mars—Earth
trajectory at Venus intercept

optimum Venus—Earth return trajectories occur 20 to 40
days after the optimum Earth-Venus departure trajec-
tories. The optimum Mars-Earth return trajectories occur
40 to 60 days before the optimum Earth-Mars departure
trajectories!

A brief study of manned missions to Venus and Mars
during 1970-1975 was carried out to obtain some charac-
teristic properties of the most favorable trajectory pro-
files. The results appear in Tables 20 and 21. The symbol
AT represents the number of days spent on Venus or
Mars. One immediately notices the unusually high hyper-
bolic excess velocities associated with the return Mars
missions. This is a characteristic property of all missions
to Mars of this type where only one vehicle is involved.
These high velocities occur because the Mars launch date
will always fall much later than the optimum launch
dates for the Mars—Earth transfers. Thus, in general, only
a relatively small amount of time can be devoted to the
exploration of Mars. These properties are also generally
true for the mission to Venus. It is important to note,
however, that it is not always advantageous, from an
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