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TRAJECTORIES, LAUNCH DATES and flight times for proposed Venus and Mars fly-bys are shown in diagrams.

Manned Venus-MarsFly-by in 1970Studied|

By Alfred P. Alibrando

Interplanctary “grand tour” flights in
which three-man spacecraft would fiv
bv both Venus and Mars on missions
launched in 1970 or 1972 have been
suggested bv specialists who conducted
extensive studies on the problems and
requirements of manned mterplanctary
flight.

Possible grand tour missions were out-
lined by R. WV, Gillespie, R. V. Ragsac
and Stanlev Ross of the Lockheed Mis-
siles and Space Co. at the recent annual
meceting of the Institute of Acrospace
Sciences in New York.

Trip times would varv from about
460 davs to about 680 davs if launched
during opportunitics in the 1970-1972
period.

The first 1970 mission, a  threc-
planet flv-bv, would be launched Sept.
6. 1970, pass Venus the first time on
Nov. 20, 1970, fly by Mars on May
9. 1971, encounter Venus the second
time on Mar. 4. 1972, and return to
carth Julv 22, 1972,

restricted  launch windows and long

56

repetition evele. If thev are not per-
formed at the time indicated, the next
opportunitics for such casv missions will
not present themselves for an additional
13 vears.”

Launch vchicle and spacccraft svs-
tems for grand tour and other Mars and
Venus missions suggested by the au-
thors would he based on “a level of
technological accomplishment of the
advanced Apollo period.” This means
use of an Advanced Saturn-tvpe, pos-
siblv with an carlv nuclear upper stage.
Use of the Advanced Saturn-tvpe launch
vehicle is predicated on assembly of
spacccraft modules in carth orbit.

Re-entry Techniques

Re-entrv would be made “either by
solid-propellant retro propulsion down
to parabolic speed. or by an advanced
atmospheric braking technique, which.
in addition, emplovs a small auxiliarv
rocket to provide negative lift for the
maintenance of proper entrv corridor
height. Advanced ablator designs are
also under studv, but it is unlikelv thev

study, the two-planet fiv-bv would bring

the spacceraft close to the illuminated

side of Mars only 98 davs after oppo- ¥

sition and bv Venus' illuminated side |

onlv 11 davs before conjunction.

The three-planct fiv-bv would bring §
human observers close to Venus for two

observations, near the time of inferior

conjunction, and bv Mars near opposi-

tion.

AManned planetarv missions will te-
quirc a new kind of life support sys-
tem. In the current manned flight pro-
grams—Mercurv, Gemini and Apollo—
life support svstems depend on the
spacccraft’s storage capacity. In the
missions proposed in the Lockhced
study, a semi-closed ccology system, in
which liquid but not solid metabolic
wastes would be recveled, would be
used.

Variable life support allotment of
22.7 1b. per day, plus a 3.500-1b. fixed
weight has been adopted for the three-
man crew. Radiation shielding cquiva-
lent to 50 to 55 grams per square centi-
meter is rccommended, assuming a very
low probability for solar flares intensc

The second of the 1970 opportunities  will result in major weight revisions.  cnough to result in absorption of more
if would be Dee. 25, 1970. The space-  cven if thev do prove . _ . preferable  than 200 rads by the blood-forming or-
13 craft would make its closest approach to to the other two reentrv concepts.  gans.
| Mars on Nov. 10, 1971 and flv by Venus ~ Planetarv escape. during the capture Probl
_ . on June 7, 1972, The spacecraft would missions. has been  calenlated for a Other Problems
113 return to carth on Aug. 21, 1972. storable chemical rocket of moderate The studv did not cxamine many
¥ impulse ratings.” other important problems associated

_.i Mars Fly-by Spacccraft ‘would consist of a 20.-  with verv long space flights. These -

£ Grand tour flight, said the authors.  000-Ib. mission module and a 9.000b.  clude prolonged weightlessness,  con-

i could be made within the requirements  modified  Apollo command module,  finement in a small space and psycho-

A3 for a single Mars flv-bv. Thev added: which also would serve as a re-entrv  logical cffects of stress and distance

i “_ .. the amount of information ob-  vehicle. Flight plan would include re-  travel from the home planet.

i tainable per trip is greatlv increased. lcasc of onc or more probes during National Aeronautics and Space Ad-
and little or no penaltv is incurred in  planetarv contact. ministration is studving manned planc-
launch weight. Guidance problems as- All of the proposed missions would — tarv missions as possible follow-ons to

A sociated with these journevs do not bring the spacecraft within onc planc-  Project Apollo, the manned lunar land-

} appear to be insuperable, although a  tarv radius in so-alled “grazing pas- ing program in which flights are sched-

1 major disadvantage . . . stems from their  sages.” According to thc Lockhced uled to be made around and to the

moon by 1968.
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