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1. Leave Earth,
Sept 6, 1970

2. Pass Venus,
Nov. 20, 1970

3. Pass Mars,
May 9, 1971

4. Pass Venus,
March 4, 1972

5. Return Earth,
July 22, 1972

Three-Man Crew in a Centrifuge Spacecraft:

Multiplanet Flyby Deemed Feasible by ‘70

SUNNYVALE, CALIF.—Three men in
a spacecraft could leave earth dur-
ing 1970, fly by Venus, then round
Mars before streaking for home. And
if they're launched at just the right
time, they could even bank around
Venus for a second look on the
homeward leg of their journey. So
says Lockheed Missiles and Space
Co., in a report recently completed
for NASA’s Marshall Space Flight
Center.

Manned interplanetary roundtrips
can be accomplished in the next dec-
ade without any scientific break-
throughs, the report continues. But
considerable engineering develop-
ment of components now used or
planned would be a prerequisite.

Spokes Connect Sections

The proposed interplanetary-
spacecraft design consists of three
main sections:
e Hub, containing a solar-flare
shelter, midcourse-propulsion sys-
tem, and a power station.
e Command module of the Apollo
type.
e Service module, serving as the
living and recreation center and
containing the primary life-support
equipment.
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Service and command modules con-
nect to the centralized hub by means
of rigid-spoke tunnels, the modules
rotating around the hub to provide
artificial gravity (weight of the two
extremities is the same).

Command module houses the
crew during the launch phase and
also serves as the re-entry vehicle,
braking furnished by either a retro-
propulsion or drag-brake system. At
launch, the spacecraft is folded into
a compact assembly atop the booster,
with the spokes retracted to fit with-
in the height of the payload shroud.
Walls of the service and command
modules act as their own launch
support structures, requiring no ex-
ternal support.

Three Men Optimum?

It was not assumed that three men
make up an optimum crew, reported
Ben P. Martin, Lockheed advanced-
systems engineer, at the Manned
Space Flight Meeting, Dallas.
Rather, “the three-man mission was
investigated in the interest of explor-
ing use of Saturn-type boosters for
the earliest possible flights.”

A nuclear earth-escape propulsion
system would decrease the weight
which must be placed in earth orbit
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for a Venus flyby to within the
capabilities of a single advanced
Saturn. And, for a high-energy
Mars trip, the increase in earth-
orbit weight would be much less
for nuclear than for -chemical-
propulsion systems. One such
nuclear system which should be
available is the modified Nerva en-
gine, now being developed as part
of the upcoming RIFT (Reactor-In-
Flight-Test) program.

Jockeying Among the Planets
Many trajectories are available,
Mr. Martin continued, depending
on whether single or multiple flybys
are desired. Following are several
hypothetical missions, dates being
dictated by minimum propulsion re- .
quirements and not representing
actual plans: B
® Mars and return. Launch Oct. 3
31, 1970, pass Mars Aug. 22, 1971, %
return to Earth June 2, 1972, 5"
e Two-planet flyby. Launch Dec.
25, 1970, pass Mars Nov. 10, 1971
pass Venus June 7,
Aug. 21, 1972.
® Three-planet flyby. Launch Sept
6, 1970, pass Venus Nov. 20, 1970







