IN REPLY m!n TO:

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
WasHINGTON 25, D.C.

April 27, 1962

Mr. Arthuwr V. Zimnermon
Lewis Regearch Centex
21000 Broakperl: Rozd
Cleveland 35, Ohlo

Dear Arts

We are now attempting to complete the mission profile
on lIwnay orbit rendezvous, As you know, there are several
yroblem areas being studled by Lewis Research Center, which
are indicated in the minutes, dated April 13, 19€2, of the
IOR meeting.

I would apmreclate your compiling ernd forvarding the
results of the Lewis studlies on the problem areas indicated
in the minutes. If poscsible, X would like this informatiomn
Wy May 16th.

Thank you.

Sixmre.'!;y",

R, J. Hoyes
Ofllce of Systemos
Manned Space Flight
cat Dr. Abe Silvaerstein, Director, Icwis

W’/ |
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MAY 1 8 1962

Capt. Ri_hard J. Hayes

NASA Headquarters

0ffice of Manned Space Flight
801 1uth street, N, W,
Washington 2%, D. C.

Dear Dick:

In your letter of April 27, 1362 you requested a sumary
of the studies on the problea areas associated vith the lunar
orbit rendezvous mission conducted by the Lewis Research Center.
As you know during the Lunar Orbital Rendezvous Meeting, held
April 2 and 3, 13€2, at NASA Headquarters, it was decided to
form a ~ommittee of representatives rom several NASA Centers
for the purpose of investigeting propulsion problems associated
with the LOR mission. Such a committee has been activated under
the chairmanship of A, O. Tischler from NASA Headquarters. The
Lewis Research Center's representative on this Committes is
William A, Towagi- o the Apollo Propulsion O7fice.

Ag a member of the LOR Propulsion Committee Mr. Tomagi: was
assigned the responsibility for: 1) Establishing performance,
storability and reliability considerations four candidate propel-
lants; and, 2) Assessing the state of the art of the propulsion
industry in the areas of primary propulsion systems, reaction
ontrol systems, propellants and propellant tankage. Conseguently,
Levis studles on these problem areas will be inecluded in the
report of the LOR Propulaion Committee.

In addition to the foregoing activities, analytical studles
are belng conducted by the Systems Lngineering and Requirements
Division, Levis Rasearch Ceatery 4o define the propulsion require-
ments for the LOR migsion. Dmphasis in these studies has been ou
the establishment of characteristic velocity, thrust level, throttle-
ability end buraing time r uirqmsp\ta for the Lunar Excursion Vehi:le.
This vork paralis qg enanth' the assignments of other members
of the LOR Propulsion Coumittee, principelly that of M. J. Queijo,
Langley Research Center,
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“ ! Apollo Spacecraft Projeot

- Lewis Research Center Tasks
Lunar Landing Kodule

l. 1aRC will be respensible for the detailed analysis, design, and
development of the Lunar Landing NModule, ineoluding engines and eontrols,
propellant feed systems, temperature control systems, propellant tank-
age, module structure, landing gear, and meteoroid protection, The
over-all oconfiguration, performance, and operational requirements of
the MHodule to be in saccordance with objectives and requirements speoci-
fied hy l!!ﬁ.

2. 1eRC will be responsible for mounting any navigation and guidance
equipment which requires installation on the Lunar Landinz Module,

3o LeRC will be responsible for any torqueing equipment located with-
in the Landing Modules such es nozzle gimbal actuators or attitude oontrol
Jota. If & separate stabilization ccntrol system i required for the
Landing Meodule LeRC will previde it,

4, The Lunar surfaoe model oharacteristics associated with the lunar
touchdown maneuver will be established by agreement between LeRC and MEC,

6« The attachment requiremsnts of the physical interfaces of cone
necting modules will be the joint res;onelbility of those responsible
for adjacent modules. Tesponsibilities for the staze separation mechanism
will be established at a later date,

6, LsRC will be responsidble for frequency and mode shape analysis
of the lumar lLanding Module structure and shall provide these data and
other module charactsristics to MSC for use in over-all apace vehicle
analysis,

7. LaRC will apportion the reliability ;cals for systans within the
lLunar landing Module and accomplish the necessary analysis and tests to
demonstrate the over-all nodule reliabllity goal apportionmed by KSC and
submit sueh data to MSC for inolusion in the sontinuing over-all space-
oraft reliability review,

8, LeRC will be responsible for the sround support equipment re-
quired for the lumar Landing Wodule, The desiza of this equipment shall
be ecoordinated with the 77T provided by the contractor for the booster and
spacesraft stages,

9. ILeRC will be responsible for the qualification testing of the
Lunar landing Medule (including ground static tests, similated landing
tosts, and flight tests) and will support the over-all spaceoraft flignt
test pregram by providing eontinued sup ort as related to the lLunar
Landing Medule,
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As you requested in your letier, the en:losed report
sumarizges the Lewis studies of LEV propuleicn requirements
~arvied out to date.

Very truly yours,

E
Arthur V. Zimmerman
Chief, Migsion Analysis Branch
Systens Eagineering & Requirements Divigion
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