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APOLLO 13 ACCIDENT REPORT

The explosion which cut the Apollo 13 Meon mssion short
wiid probably ciused by Tallure of two automalic swilches
governing & heater inside the oxyzen tank which subsequently
ruptured snd damaged the spacecrafts service module (see
Flight for May 14, page 829), The switches were upparentiy
dumived durmp &= coonldown demonsiration on the launch
pad three or four days before the April 11 launch. This new
information oo the mishap was reporied on May 27 by Mr
Edgar M. Cortwright. chairmzn of the Apollo 13 review board,
The investigation and subsequent modification of the ok will
delny the takeoff of Apolls 14 until December 13 ai the
earliest,

Mr Cortwripht said-that faiiure of the small thermal switches
to eut off sotomativally allowed the wires in the tank to heos
o o tempersturg of 338°C. This bumed' msulation off the
wired, permitting lhem to spark and start o fire in 1he oxygen
tank; Earlier, the causé of the explosion had been traced in
n genmerzl way to's shartcircoit In one of several wires leading
to fans, heaters and a gauge inside the tank, Further pinpoint-
ing of the short-cireult, said Mr Cortwright, came 85 o result
of tests conducled by the Becch Aircraft Corporation, manu-
facturers of rhe sieel nlloy tank, &t Boulder, Colorado.

The switches were apparently weakaned during the partial
draining of the sppercooled oxygen from the fank, o normal
procedure of pre-flight echeckoul. The process, called
“detanking”. s more severe than opernfion of the tank during
an Apollo fight. The heaters uwre run lof |onper periods of
time and higher current loads are put on the equipment thin
during fight.

The oxyipen mnk exploded on April 13, two days afier the
leunch, nnd some 205000 miles, 328000km from Earth,
calising an abandonmeni of the Moon-landmg phose of the
mission,

GERM RETURNS FROM MOON

A Mash scientist has reported that a micro:organism, thought to
have been accidentally deposited in the Surveyor 3 camera prior
to ite Inunch 1o the Moon three years ngo. wos recoversd (rom
invide the camera when it was reurped o Barth by the
Apollo 12 erew in Movermber last vear.

Capt Frederick J. Miichell, & micro-biolcgisi s the Masa
Lunmar Recoiving Laboratory at the Monned Spaceflight Centre,
Houston, said the micro-organism—Sireplococcus  mitis—
apparently survived the launch, the three-day, Moon-botund
jourtey n the vacuum of space, and 950 days n the hostile
lunar environment. Streptococcus mils is @ common Fespira-
tory ‘organism which does™ not mormally produce  disense In
man, and the felretved organism produced no disease on
mnoculation into apimals;

A five-month microbinl analysls of the retrieved Surveyor
parts and the back-up camera {as & control) began early this
year following the release from quarintine of the Apollo 12
crew, The micro-organism was found n o small (1 cubie milli-
metre) picce of polyorethane fonm which wid used s insulntion
i circuit boards inside the camern housing, The foam was
placed in h bacterinl medin solotion, at 377C and the fim
signs of lile were observed after four days of incubation, On
the  next day the tube was “urbid” with growth, ' smid
Capt Mitchell.

Similar fests were conducied onon Surveyor 3 back-up TV
camern which had been retained in “bonded” storage by
Hughes since the April 17, 1967, Jaunching. Test samplings
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were made! the micro-organizm wis not found in the beck-up
camers. ‘The smples were laken by the same individuals and
the procedures weore identicel to those used with the retrieved
camern,

Both camerss went through o series of “thermal vagudm
tests” ‘before the lnunch of Surveyor 3. In instances where
repairs were necded the shroud on the cumers was removed,
the repair made, the shrood reploced and the comera then
subjected to another thermal vacuum test. Capt Mitchell said
the mucro-orgnnism was probably accidentally deposited on the
comera during one of the times the camerd shrotd wos remaved
for repairs.

These procedures, and the high vacuum of space. ara thought
to have besn responsible for the preservation af the organism
in ‘& Jlyophilised (freece-dried) state. Investigators had pre-
viously predicled that it might be possible for orgunisms fo
suryive in such cifcumstances

EARTH AMD OCEAN PROGRAMME

A group of scienftisis from American Governmeni, umiversi-
ties and mdustey has sobmitted o ceport to Noso on polentind
goals and benefits of nitmting an Earth and ocean programme
during the next decade ns nn extension &f the peodelic salel-
lite programme. Such studies, the report says, could be expec-
ted to muke a-major cootribution o the understanding and
ultimate prediction of earthgupkes. tidal or seismic sen waves,
volcanic eruptions and hurricanss.

The reporl, "Solid-Earh and Ocenn Physics" which is the
result of 2 study sponsored by Nasa and the Muassachusetis
Institute of Technology, would also aid in the change from
“exploitation (o recycling in the uie of materials exirscied
from the Eanth's: crust.”

The expanded programme costs are astimaled at whout SI0
miltion (£4.2 million] in the early 19708 (o nboot $50 million
(£21 million) by the middle of the decnde —and possibly
doubie that, depending on the national economy and need for
datn. The geodetic sutellite progmmme, staried in 1964, hos
cost $14.5 million (£6 million) to date.

The study would identify the mechanisms that canse enrth-
guakes as well as variations of the gravitatronal field. Exami-
nation of the general circalation of (he ocerns af all depths
would account for current flows, temperature, salinfty, and
spatial end (ime varistions. This mformation would be help-
ful in climatologicnl forecasting and in determining the cnpa-
gity of the ocenns to assimilate pollutamts.

Improved undecstinding of the global heat halance throtgh
study of ocean currents and heat dransfer of alr-sea interaction

" could ke gained and identificntion could be made of the in-

ternal driving forces and complex mechanisms of interaction
ol the Enrth’s core, mantle and erust. These eould give @
greater understanding of continenml drift and ocesn floor
spreadimg.

Definition of the locations and mechanisms of ensrpy dissi-
pation in the opceans would help explain such phenomena as
the ocean tide patlem and the evolution of the Earth-Moon
systen, while eaplanation of the mechanisms associated with
the varimtions in the rottion rate and wobhble of the Earth’s
rotation axis and their possible association with major garth-
quake events coulld be found.

The report suggests fhut 8 network of geodetic stations
that could be interrogated bw satellite or nircreft be placed
along & known earthquake fauli zone; for example, the San
Andreas fault syitem o Califorpin. The 1969 study stermmed
from Masa efforis in satellite peodesy, mitinted in 1962, that
repulted a0 the MNational Geodetic Satellite  Programme
(NGSP) in 194, & joind endesvour of the Department of
Defence, Department of Commerce and MNasa.

OLDEST MOON ROCK

A “lemon-sized” lunar Tock returned by the Apollo 2 crew
has been found 1o be chemically wnigue and fo possess the
highett concentration of najorally redicactive efements et
observed in Moon samples. Preliminary examination indicates
that this rogk has sn apparent age of 4.600 million vears—the
oldest rock yet found on the Moon and the oldest seen by
TR,

During exsmination of Apolle 12 samples at the Lunar
Receiving Laboratory this Bi-gramme {approximately three-
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