


Apollo 13 - The Second ALSEP 

First the Early Apollo Scientific Experiments Package (Apollo 11) 

Then the first Apollo Lunar Surface Experiments Package (Apollo 12) 

Now the second ALSEP (Apollo 13) 

The short history of lunar 
scientific exp loration has been a 

notable success. Few scientific 
field trips on earth can match it 

for the consistency and quantity 
of reliable data provided from the 
very first moment of activating 
the instrumints. Over one billion 
scientific a nd engineering measure­

ments of lu nar surface phenomena 
have been recorded on earth from 
the sens-ors of the Early Apollo 
Scientific Experiments Package and 

the first ALSEP. Now the third 
1\pollo team to the lunar sur'tace 
will establish a scientific base 
at a new site (Frau Mauro) through 
the depl oyment of another ALSEP . 

The second ALSEP is the next in 

a se ries of scient£fic expldration 
packages produced by Bendix Aero­
space Syste·ms Division for deploy­
ment at each of the d.ifferent 
Apollo lunar landing sites. The 
objectives of ALSEP on this mission 
are : 

operation of a second 
passive seismic sensor 
identical to that operat­
ing on the Apollo 12 
ALSEP so ihat data from 
di£fexent regions can be 
correlated. 

detection of minute pres­
s�res or variations in 
pressure which might be 

indicative of a lunar 
atmosphere. 

identification of quanti­
ties and energy levels 

of charged particles 
reach�ng the· lunar surface 
within a spe ctrum much 
broader than that sens e d 
o'r\ p_revious missions. 

mea:s�rement of the thermal 
conductivity of the lunar 
surface and the heat 
flo� during lunation cycles. 

These objectives will be met 

with an instrument system compris­
ing a B•ndix-designcd Ccnt�al 
Station simil ar to that used on 
previous missions and a group of 
four expa r i·ments : 

- Passive Seismic Excperiment -
4 seismic elements 

- Lunar Atmosphere Experiment 
1 cold cathode ion gauge 

- �harged Particle Lunar 
Envi ronm-e nt 'Experimen·t -
2 charged particle physical 

analyzers 

- Heat: Flo1� Experiment -
2 sensitive �emperature 
probes imbedded in specially 

drilled 10-foot holes in 

the lunar top soil. 



These sensors are selected 
from the group of scientific in­
struments that have been especial­
ly developed for lunar surface ex­
ploration. The data provided by 
this multi-sensor system will be 
analyzed and interpreted under the 
guidance of NASA scientists and 
Principal Investigators. 

a location west of the Lunar Module 
and deployed as shown in Figure 2. 
The ALSEP equipment items arc 
depicted in Figure 3. 

The four experiments that com­
prise the second ALS�P will be 
linked to the Central Station by 
heat-resistant ribbons of wire. 
Designed and built by Bendix Aero­
space, the Central Station is 
ALSEP' s communication center. It 
contains the receiver, data proces­
sor, transmitter and power manage­
ment controls for the experime�nts. 
The source of power will be a 
radioisotope thermoelectric genera­
tor (RTG), the SNliP-27 built by 
General Electric. This is the same 
power source that performed s o  
reliably on the first ALSEP. 

ALSEP will b e  carried by an 
Apollo 13 astronaut (Figure l) to 

The prime contractual responsi­
bility for all the experiments on 
this package, with the exception 
ot the Lunar Atmosphere Expe�iment, 
was awarded to Bendix Aerospace. A 
more detailed description of the 
Apollo l3 ALSEP experiments may 

Figur• 1 At1f'Of\aut Lifting ALSEP in Bltbltll Carry Mode be �ound on the following pages. 
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Figure 2 ALSEP Deployment Position 



Subpeckage No. 1 
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Subpackage No. 2 

Figure 3 Apollo 13 ALSEP Equipment Items 



Our unde rs tan ding of the com­
position of the interior of the 
earth co. mes in part from monitor­
ing earthq·uakes. The motion pro·­
duces vibrations which, as tney 
travel throu·gh various types of 
rock, have s.peeds which are char­
acteristic of the rock through 
which they traveled. 

By correlating i nformation 

from a network of seismometers 
placed at differen.t locations on 
the l unar surface, th,e origin of 
seismic signals will become more 
clear .. 

Info .rmatb;m about the st.ruc­
tu re of the moo n may help to 
answer the question of its origin ; 
whether it is pa�t o£ the same 
mass from which the earth was 
formed, or whether it i s  wholly 
unlik.e the earth, a captured 
piece of the cosmos. This in 
turn will help indicate the 

PASSIVE SEISMIC EXPERIMENT 

origin of the earth and the solar 
system. 

The seismometer measure·s by 
recording the motion between two 
weights. one weight, the body of 
the instrument, eric1os�' a sepond 
weight which is suspended on a 
very flexible hinge. The s�ismome­
ter will move wit·h the ground 
whi!e the s usp e nded weight inside 
it tends to remain immobile. Tour 
sensors of this type are contained 
in each unit p .laced on the moon 
for measu.ring in different direc­
t·ions and frequencies. 

The sensitivity of this de'lli·ce 
is suc;h that, on Apoll.o 11, it 
reported astro1.1aut foo'tsteps a·nd 
their movemetnts ih.s.id·e the Lunar 
Module. 

The Principal.!nvestigator fo r 
the Passiv·e S,ei.smic Exper

.
ime.nt is 

Dr. Gary Latham of Lamont Geologi­
cal Observatory. 



T'hat the moon has practically 

no atmosphere can be veri fied 
with an inexp ensive telescope. 
One watches whether or not the 
light from a star dims j ust be­
fdre it passes behind the moon. 
To say that th e moon has no 
atmosphere at all, however, is to 
say that there are absolutely no 
particles of any kind near its 
surface, and that is an unlike ly 

·case. 

While th.e atm.osphere will be 
very slight, it may carry traces 
of volcanic gasses, whi.ch would 
tell a great deal, indeed, about 
the moon, Horeover, when as tro­
nauts land on the moon they con­
tribute a significant percentage 
of new atmosphere to the lunar 
environment by the gasses they 
and the Lunar Module produce. 
The rate at which this ''foreign'' 
atmosphere is lost from the moon 
is of scientific interest. 

LUNAR ATMOSPHERE 

EXPERIMENT 

A lunar atmosphere detector 
i s  carried on each Apollo lunar 
landi ·ng . On Apollo 13, it will 
be· a separate experiment; on 
A pollo 12 i t  was j oined to the 
Lunar Ionosphere Detector. 

In order to d.etect an at·mos­

phere with particles having no 
electrical charge, the atmosphere 
m.ust be ionized. This is accom­
plished by accelerating free ions 
within the detector. The charged 
particles entering the sensor are 
accelerated by a strong electric 

field (4500 volts) and collide 
with the neutral atoms of the lu­
nal' atmosphere.. The collision 
causes the neutral atoms to be­
come electrically charged; meas­

uring this charge gives a measure 
of the lunar atmosphere. 

The Principal Investigator for 
the Lunar Atmosphere Experiment is 
Dr. Francis Johnson of the south­
wes.t Center for A·dvanced Stud ies . 



The absence o! a significant 
atmosphere and magnetic field on 
the moon will allow scientists to 
use it as a large laboratory to 
study the electrically charged 
particles which inhabit outer 
space, These particles, which 

are parts of atoms, will have a 
wide range of speeds and energies. 
They will have either positive or 
negative charges and will behave 
according to whatever electric 
and magnetic fields there are 
around the moon. 

Ob�erving these particles and 
noting what happens to them near 
the moon will give new basic infor­
mation about the forces which con­
trol the physical world. 

The Charged Particle Lunar 
Environment Experiment will meas­
ure the energy and direction of 
particles and record changes in 
their direction. 

The charged particle experi­
ment uses a patented Bendix de-

CHARGED PARTICLE LUNAR 

ENVIRONMENT EXPERIMENT 

vice, the Channeltrone electron 
multiplier. This is a small tube 
which can multiply electrons up to 

one million times. Each electron 
which enters the multiplier causes 
a much larger electron flow out 
of the tube. The charged particle 
experiment uses two analyzers 
containi ng arrays of electron 
multipliers to detect particles 
which have passed through an 
electronic sorting process. This 
sorting process consists of pass­
ing the particles past two plates 
which are electrically charged. 
The charges on the plates deflect 
the electrons according to their 
charge and velocity. By meas­
uring the particles over various 
selec

-
ted energy ranges, scientists 

will b e  able to understand better 
the types of charged particles 
found in outer space. 

The Principal Investigator 
for the Charged Particle Lunar 
Environment Experiment is 
Dr. Brian J. O'Brien of Rice 
University. 



Whether or not the moon lLas 
a molten core as the earth is a 
very important question. Not only 
would a molten core indicate simi­
lar origi n and development of the 
moon and the earth 1 but a. molte.n 
core would indicate that volcanic 
activity could have caused many 
o·f the moon's surface features. 
If the moon does not have a hot 
ceriter, it may literally be noth­
ing more than a big roc�, formed 
elsewhere in the cosmos and cap­
tured by the earth's gravity. 

A measure of the internal heat 
of the m.oon and how that he-at dis-' 
sipates thro.ugh the moon will in­
dicate not only the history of the 
moon, but its composition as well. 

The Heat Flow Experiment will 
detect whether or not there is a 
heat flow through the moon which 
is simil!lr to that of the ·ea.rth. 
On the earth, heat flow is rela­
tively uniforM, except in certain 

HEAT FLOW EXPERIMENT 

regions such as the mid-Atlaritic 
ri ft . 

The technique of the heat flow 
experiment i s  simple; two ten-foot 
holes are drilled in the moon an.d 
a combi·nation of hea·ter/thermomet-er 
probes is inserted into each hole. 
Each probe carries several heaters 
and thermometers. The thermomet·ers 
measure thermal gradients with 
accuracies to 0.005°F. Measure­
ments are made along each prob·e 
and between probes, Both teJnpera­
ture difference and heat co·nduc­
tivity will be measured .. 

Because little is known of the 
thermal pr-operties of the moon, 
the Heat 2low Experiment will be 
able to 1neasute subsurface temper­
atures over the rang·e -3ooop to 
+l70°F .

. 

The Principal IQvestigator for 
the HE!;tt Flo.w Experiment is 
Or. Marcus G. Langseth of Columbia 
University. 



Apollo 13 ALSEP 
Vital Statistics 

Passive Seismic Sensor 

2 1  pounds 

Normal Operating Power: 8.5 watts 

Heat Flow Experiment 

weight: 10 pounds 

Normal Operating Power: 8.8 watts 

Cold Cathode Ion Gauge 

Weight: 13 pounds 

Normal Operating Power: 6.5 watts 

Charged Particle Lunar Environment Exper ime nt 

Weight: 6 pounds 

Norma 1 Oper·a ting Power: 

�!aj or Subcontractors: 

5.0 watts 

E arth Scie nces, A Teledyne Company; Arthur D. Little, Inc.; 
Gulton Industries, Inc., Data Systems Division; The Bendix 
Corporation, Research Laboratories 
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