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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
WASHINGTON 25, 0.C. 

Aprll 27, 1962 

IN Rf PL y DER TO: 

Mr. Arthl.ll" V. Z.1Ilmelrnn 
Levis Rearerch Ccntc1· 
21000 Brookpe.J.~k Uoo.d. 
ClevelAnd 35, Ohio 

We are oov attempting to com;pl.ete the mission profile 
on lUDil!Lr orbit rendcz,"Ous. Aa )"OU know, there are severnl 
probJ.esa &1'e&8 being studied by Levia Reaea.rch Center, which 
are indicated. in tbe Jlinutea, dated April 13, 1962, ot the 
IDR meeting. 

I vould npp;-ecit\te your colnpil.1116 arid i'onrAi.·~ the 
results or tbe Levis studies on the -problem areas indica.ted 
1n tbs m nutes. It posaible, X would 11.ko W.a information 
by MaJ-16t.b. 

'l'ha.nk you. 

Sincerely, 

U. J. !lD.yeo 
0fi1ce of S~-s-te:uw 

Ma.nucd G~ec Fl.igb.l; 

COi Dr. Abe Sil'ftl"Stein, J>irector, Lawis 
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\ 
' 

https://Arthl.ll


MAY 1 8 1962 

C~t . RLb.o.rd J. Ho.yes 
lWA Headquartero 
Offi ~e of ~.anned Spllce Flight 
8Cn l ~t h St r(l)et, N. W • 
Wa.obi.ugt on 25, D. C. 

In your l att er of Apr il 27, 1962 you r oquested a &utllllar y 
of t he atud1ea on the problem ar eas anaoc iated vitb the lunar 
orb1 t r endezvouo P.lias ton ~ondu~t ed by t he Lewis Reaear<:b. Centa,r • 
As you know dur ing t he Lunar Orbi tal Rendezvous Meet i ng, held 
Apr il 2 and 3, 1962, at NASA Headquart ers , it was de!:ided t o 
form a ~Ott:lit teo of representatives :!'roo several NASA Centers 
for tho purpose or tnvestige.tine; pi,opul s i on problees o.sso~iat ed 
with the LOR ttt1sa ion. Such a com-n1ttc12 ha.s been act i vated unde1· 
t ho 1~.hai ?'Dl3n8b1p of A. O. Tie ::: h l er tr-om NASA Headquar ters • The 
Lewis Reaear,·h Center 'a repres enta t ive on tbia Committee is 
Willia!n A. Tomasi ~ O.!. the Apol l o Propulsion Off i c e • 

. Aa a member of the LOR Propulsion Committee Mr . Tomn.zb was 
aaaisned tte r eaponsib111tJ f'or : 1) EstablishinS performance , 
e torab1lity and r eliabi lity ~ nsidet'at iona for candidate propel-
1.antaJ au,1, 2) Aaaesalng the state or the art of t he pr opulsion 
tndustry in tbc areas of pr imar y propulsion systems, reaction 
::on.t rol ay1tems, propellants and propellant ta.nl'.ago. -Consequently, 
Levis studies on theae prob l em areas will bo 1.neluded in the 
report of the LOR Pt-opulsion Committee . 

In a ddi tion to the f or~going a -:!t i vit i oo, a.nal.yt iea l otudi ea 
a re being eondu .! ted by the Sys~~ Bngineer1nr; and Requirements 
Division, Lewis Roear <-,}l CentE!'ry-to dei'ine t he p:·opulaioA r equire
ments for the LOR miaaion~ 

1

.Emphasis 1n t heae a t 11cliea l:aa been on 
the oetablisbment of char act eriet1c v~l ocity, t hr uat level, t brot tl0-
ability and burnin{; time req1:11r~ff8 for t b.e Lunar ExcuTeion Vohi~l(;:. 
Thia ,:orlt paral~~ ·aw rwm;kle~ t:8 tbe asaigrunents of other member s 
of t he LOR Pl'opulal on 'e omm1 t t ee , pr1.nd~lcy that of M. J. Q,uoi jo , 
LBngley Reaea~~h Canter . 
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l 
I l .. I .. .J Apollo Spaoecratt Pz>ojeot 

Lewie Research Center ta•k• 
Lunar X..nding Module 

1. LtRC will be reaponaible tor th• det&il•d analy11i, deeign, and 
deTelop111m or th9 Lunar Landing ~odule, including enginea and oontrol1, 
propellant reed qateu, tempernt\lN control 1yat-., propellant tank• 
age, aodule atruotUN, landing gear, and a.teoroid proteotion. I'h• 
onr-&ll oonttguration, per.torMno•, and operat iom.l requ.ireaenta ot 
the llodua to N in aooorduoe with objeotivea and requir-nt1 epeol
tied by M!C. 

2. t..RC will be ro~ponatblo for mount ing aey n&Yig&t1on and g-~1danc• 
equlpmnt whiah requirea inata.llation on ~he Lun~r Land!~ !fadule • 

:5, LeRC will be reaponaible tor an,- torqueing equipment locat.d with• 
in the Luldlllg Mottul.e 1uoh u noule gicbal ao~tora or attitude oontrol 
jet.. It a 1eparate 1tabili1ation ocntrol ey•tem 1• requiNd for the 
Lln4ing Miodule IARC will pNTide it, 

,. The Luna.r 1\IJ'faoe model oharacterbt ica aaaooiated nth th• lunar 
touahdown maneUTer will b• e1tabl1ahed by a0reem.ent between 1..eRC 11.%14 lSSC. 

6. The attaohracnt requireJnent• or t ue phyli.oal interfaces ot oon• 
n•oting aodulN will be t he joint ros:,on1ibility of t hoee reGponeible 
tor adjacent modul••• nesponai.hilitf.~~ tor the 1tt1.bc sep:irat i on 11teoh~A 
will be ••'-'blilMd at & l.&ter dat e. 

e. laRC will be reapo.m1'ble tor f'rftquenay and mode shape analyaia 
ot t.bit 1ww- Landizac Module structure and ahall prartde these data and 
cnber ao4ul• ab&ra°'•ri•tioa to ltSC tor ua• 1D o-nr-all apaoe Tehiol• 
anal.71la. 

1. !ARC will apvortion th• reliability ~oala ror aystn:na within th• 
Lunar Laad5.111 Module and aooon~l1ah th~ neoe11ary analy1ia nnd teeta to 
deaoutn.te the oTar-all nodultt reliability- goal apportiomd by MSC and 
aubait 1ueb data 1:o MSC tor inolueion tu the eontinuing over-a.11 a~oe• 
oratt nliability rerlew. 

a. LeftC will be re1poneible tor the t;round 1up?ort .quipment re• 
quired tor the lunar Landing Module. The deet. r;n of thb equip11e:it 1hall 
be ooor41nated with the 'Jsr vroTided by the contrl\ator tor the booster and 
1paoeerart atagH. 

9. I.RC will be reaµoneibl• for the qualitication teating ot the 
LWMlr l&D.diDg Modulo ( i:iolurlin~ c;rount! • ta·tto to eta, aimull\ted landing 
ted1, aJllll tli~ht test,) e.nd will aup,ort the onr-all apaotoratt tlignt 
t•1t ~ru by proTtdin,; oontinued sup1ort as relnt ed to the wnar 
LandiJaC llechll•· 
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Ali you re,ueeted in yout· 1,.cat\er, t he ~ ::loaed te'P{irt 
sunmarizee the Let4ia etudies o:r LEV propul sion requirements 
ean- tod out to ~te. 

>I 
Art hur V .. Zinlr!erman 

Chte:1'1. , Mi&si.Q-n Ana'cys1a Branch 
Syatema En;ginedr~. & ne·quirements °':-~1aion 

&icJ.oeure : 
As s.tated 

C/11] AVZ:jms 

~4-HMH 

Copies to: 

Approved: f: / / .. , · ,:;.,._ 
Deput y Director 

/'l. 
Files 
~{'2} 
Deputy Director 
A. V. Zimmerman 
SE&R Division 




