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EA2 DEC 2 3 1970 

IviEIVIORANDUM TO FC I Apollo 14 Flight Director 

FHOl\1 EA2 I Assistant Director for Electronic Systems 

SUBJECT ALSEP 4 (Apollo 14) Mis sion Hules Heview 

. 11/3 E.X jJ 3 

Durin� the Mission Rules Review for the Active Seisrnic Expe�t�t, 
several itenw were discus sed which may have some effect on the over-
all safety of the experiment. I would like to mention th0.t the eX!)eri-
lnent, due to its j.ntercsting_ and exciting natur,� and the high explcsi vcs 
involved, han been subjected to a continuing S(:rics of very high level safety 
reviews. If modifications to the operation, Y'll;ich may be very desirable 
frorn. an operntiom.tl standpoint, are made, it \:tould be very undesiralJlc 
to ch:::nge any of the conditions \'ihich have been presented at the8e safc!ty 
reviews. 

Your rnemor;;wcmrn OI December 18, 19'70, in paragraph b, page 3, con
tain:::; a staten-:.ent with regard to ri�.;ks. r..Ty su��gcstion is that you check 
out the o;:>cr::.ting condltion to mnkc sure thnt it is completely in agree
ment with any �3bter:rlcnt s made during o.ny previous safety reviews. Ee""D 
will be pleased to cooperate ·with you in such a review . . " � ' . ,, 
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ACIG. \V. S. Abbey 
EA l?v'I. A. FarGt ._., 
EH/D. Wise.::nan 
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EA2:RAGardiner:jkc 12123170 

IND'=v:r-,�� r;:,""':" \ 
o;� �c :1 

!,;( _;;_ 70 f'1JC.. 

T 
M 

rG'1 

Original signed by 
ROBERT f1. GARDI;"4ER 

Robert A. Gardiner 

.·.: . •
. •.::-l 

. . .  · . . ·-:.s 

1":\. 
JU 
I·� 
rfi 
f'r} 
PP 
vr 
tltt§ 
fl,� 

.f/J? 

SU�JF.GT SIG'oi\TD�- LOG 

-� 
-� 
--..... .J 

� 
-· ---

� 
____ , 

--· 

---��� 
t..---" ...!::1>-• ...- -

Gt· ..c>t'-!tc:.F,;. ) 7.;3- !(.,. 



,NATIOf\:liL AERmu,u�ICS Ai'lD .SP.I\CE ADMir�ISTR!\TION 
II�ANi,t.D SP.t\CECRAFr cu:TER 

HOUST0:-.1, TEXAS 77058 

IN REPLY fiEFER TO: 70-FC91-270 

HD10RPJIDUH TO: Distribution 

FROM FC/Apollo 14 Flight Director 

DEC 1 s 1970 

SUB,TECT ALSEP 4 (Apollo 14) Hission Rules Review 

The ALSEP 4 1'-J:ission Rules Review was held Thursday, December 3, 1970, 
at the Lunar Science Institute. Attendees are as listed in the enclosure. 

The review resulted i n  several generally minor changes being agreed upon. 
RQles affected are: 

31-71 R. - ArcendeCl 
s. - Amended 

31-72 B. Addition 
H. - Addition 
T _A�O:.:i :i:-:: 

31-73 C. - !�:ended 
G. - Amended 
H. - .Arr.en1ed 
I. - Addition 
J. - Addition 

31-74 A. - P�ended 
C. - Amended 
D. - Arended 
F. - Amended 
G. - Deleted 

31-75 A. Amended 
c. - Amended 
E. - Addition 

31-76 - Amended 

31-81 Cue Amendment 

31-102 - Cue Amendment 

31-107 Cue Addition 

31-110 - Ruling G, Addition 

31-114 - Cue Order Change 

31-119 - Note Addition 

31-120 - Ruling Amendment 
l;ui.:.e iuoen:.ilt1�JJ l· 

31-121 - Cue Amendment, Addition 

31-122 - Ruling B Amendment 
Note Change 

31:..134 - Ruling fillBnded 

31-135 - Ruling B Pner-ded 
All Notes Deleted 

31-137 - Ruling P$ended 

31-139 Amended 

31-141 - Note Addition 

31-142 - Cue Amended 

31:..143 .Amended 

31-144 - Ruling Amended 

31-155 - Amended 



Specific changes \rlll appear in a forthcoming revision t"o the mission 
rules. 
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Two of the more significant items discussed at the meeting \.Jere the 
dGtermination of \then the Activ8 Seismic Experiment (ASE) grenade mortars 
should be launched, and the decision logic •.:h..i.ch \.Jould be follo\.red in the 
event cor.-W'.anding difficulties arc encountered during deployrr£nt or .li.SE 
thumper sequences. Discussion of these two items follows: 

a. Launching time of ASE mortars: 

It is desirable to conduct the grenade launch sequence of the ASE at a 
time \.then 

o lunar seismic activity and noise are near a minimum, and 

o \.Jhen the science data being gathered by other experiments is 
of lo\.J or routine interest. 

further , o The e arlier the firing, the more likely it is that data affect
ing Apollo 16 and 17 seismic experiments ' design can be acted 
upon . 

o The earlier. the firing, the more likely it is that failures 

.t-
o The later the firing, the more Hkely it is that adverse 

perJruncnt effects of the fi:t:i.ng upon other experiments \.Jill 
not E·�dversely affect expcrir:�·:::mt data interpretation. 

e Presuming the ASE 1nortar events do produce long-term effects 
in the remainder of the JJ.,SSP ( e. g., changes in therrr1s.l 
chara.cteristics), S1..1Ch effects •-Till not be noticeable unless 
sufficient baseline data from the unperturbed syste.Ds have 
been gathered. Flight Control considers approxis...<J.tely t.i:ree 
lunar da:,.-tir::e periods to be the rainiL1U..'l1 ti.r1e accepta!:>le for 
gathering this baseline data. 

On the basis of scientific value of the ASE mortar acti vity, it is desirable 
to fire the mortars at the first occurrence of favorable conditions yet, 
because of possible dan�er to the other e):periments, it is advisable to 
delay the nortar firing until after 11sufficiont11 si gnifica:1t data has been 
gathered by the ALSEP. The mortars must be fired before the ALSEP lifetir.1e 
has expired , i.e., "'hile the ALSEP rerr:ains operational. The .3 month time 
remains tentative. 

The question remains concernine the degree of d anger presented to the other 
experirr.::mts by the mortar fire. Dr. Kovach mentioned that tests have been 
conducted and that empirical d.:1.ta is available concernine overpressures, 
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particle size, and particle velocity at certain dist3.nc'es from Lhe GLA . 
.ASPO (Hr. St:m Bl�cY..r::er) accepted the action i tcm to provide FO]) with an 
ASPO position on mortar firincs. 

b. CoiT'.!U:tnding difficultiss during J.SE activation. Hission n1les 
.)1-133, 31-134, ar.:i 31-135 \-iere discussed and \·fill appear reflv<: Ling the 
follo-vting ratiom.le : 

0 If the ground is unable to com:rts.nd the .ASE to II opernl.� select' 
II 

the crew will be a::>1:ed to pt::rforn this functicn, u:�i ''i' E>.:i tch 

No. /+• Presuming the rest. of the coJamnd system is .i.;�tRct, 
the cre-..r will proceed ;,.ri th an othcr,,.-:lse nor.r;-.:.tl "thnn'! H�r" 
experiment, and depart the area "1-Ji th o. norJ:L'-11 close()', t, exce:Jt 
the AS!!; vill be left in "operate:: select., 11 rather th:·"' rr"Ste:.�d"by. rr 

Since the AS?, vlll not survi\'e lunar night in "opcr�ll,c select, 11 
the roorts.r firing experil:;ent \,rill be accomplished u L ;;ome -··---. (:} 
appropriate tir.:e durir:� t.h3. t first J urnr day. \·!e 1H·I j eve the j' ...:;:;
risb: associated >rith leaving the experim·3nt in 11op,•r:1te11 w'ith c/ 
the crew on the . stu·fo.ce, and \·d t.h firi r.g the mortar�: c:.trly, 
are SHls.ll co�pn.red to the es.in associated with conclnc· Lir.g the./ 
mortar e:>..-periment anj o':JtaininG J�SZ data. ( ConsideJ·:, t..lon � 
be given to 11 safine;" c..nd re-arjning the systeJl by cr<'\.1 action 
during the Ev.:-._-2 period. ) 

o If tho erounc;l is unable to cor::r.nnd the .ALSS? to 11hic:h bit rate,11 
+h,., ,.,. ..... "''� "...: .,1 .nr:.-r-.,..._ ..... .J-' .! <0;  ro . . • •  

• - • •  .. ... , ..., ....... _..._....,,.. •• _.. ..... ..A.. t""'"".�.-v .... .. . . .. IJ . .LL'""" ... """"'-v•v"'": \J.w .. LJ' rl. "-"'"•..L V'-'1J J.t\.1. "·�• 
Presuming the rest of tl·.e co;:::r.�i!::d system is intact , 1.1!(;! crew 
will proceed \.:i th an ot.�1erwi se norn:ll 11 tbu:.:psr11 exp<·r· j r.:�nt, 
and depart the area \·:'it!1 a r.ori:'.al closeout.· ;.t son.� Lin:� 
during EVA 2, the ere·,: ..... rill �et.urn t.o t!1e !.LS?..? and l'<�-uctU3.te 
Switch !:o. !.;., once mo;.·e ple.ci1:g t::c p�d::ige in 11hic;h loit rc.te." 
As soon as practj.cable after Ll·l a sce11t , ti1e mortar C'�·:;,c:c·ir:;er.t 
will be condu.cted. T�e ;\LS:::? >-::i.ll then be co��ndcd Lo "nor.::..e.l 
bit rate" an:1 readied for ascent sta re i!:'-!Tlct d?.ta J'i't·d;)t, 7:-..i2 
ration.?.le accepts the risks as sociated \dth early m01·L:.:r firir:; 

o3 and lack of s i8dfic<.:.nt J..LS::::? systerr.s data durir:g Ll·l :1 ::;cent i::J 
order to gain the ad·.rc.:1tc..se of perforf!"J.ng the AS.:;.; n".:>J·t-.:;;.r o:-:-.;:eri
ment. ( Safficient ti::e shall hu.ve ela:>sed be'L',;een I�V J\ r s 

·
to 

assure proper activation ar:d checkout of other expc;r .i li.cr,ts ar.Q
. 

systems during this tine . ) 

f) If the grouP..d is ur..able to corr:r-:�.and the PLSS? to 11hi[:lt bit rate 
off11 (norr-.n.l bit rate), as C.eter!!:ined follmdng tho ,\;:.i� t!lt:..;:::er 
experin:ent ' tl:e cr eH S�<ill perforf.l this function usi n:: S•-:i t.C�l 
No. 5. The 11high bit rc:.te11 co:i.r...Elnd t·.'ill r:0ver a[ain h.� t:-ar:3-
mittcd. l<ort::tr firin8S '.,rill be acco:.:plished at a tir ..•. in acco� 
\-lith guidelines, so tL1.t sor::e minit�...:11 data can be ol>hir.<:::d via 
the p3.ssive seismometer experir.t�nt.. (This action wl -, I c.lso be 
taken to lessen the eventual rcrr:ote dnne;c:r associntvd \;ith 
leavine 11live11 ordn'lnce on the moon. ) 
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Questions and comments on the foregoing may be directed to K. K. Kundel, 
FCC), x3?86. 

� 

11. 1 IJ{ (_ 
·[.'t rl/i((.d.JG 
H. P. Frank 

FC93 :J Jl�cmoc: j cc 

Rewritten by B. L. Sharpe 
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