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1. Name

historic Lunar Landing Research Facility

and/or common Impact Dynamicg Research Facility

2. Location

street & number Langley Research Center —— nat for publication
gity, town Hampton — Vieinity of congrassional district
state Virginia code 51 county Hampton code 630
- - [ ]

3. Classification
Category Ownership . Status Present Use
—— district % public ——— OCcupied — .. agriculturs ——. Museum
— Building(s} —. private — unoccupied e COMMercial e pAK
_X__ structure — both «— work in progress — educationai — private resicdence
— sita Public Acquisition Accessible — entertainment — religious
— Object ——. In procass —ii. you: restricted —X_ government X scientific

—— being considered — yos: unrestricted —— industriai —¥%— transportation

— . —— military X __other: Aeronautical

4. Owner of Property

name National Aeronautics and Swace Administration (NASA)

street & number

city, town  Washington — Vicinity of state D.C. 20546

5. Location of Legal Description

courthouse, registry of deeds, etc. National Aeronautics and Space Administration (NASA)

street & number Real Property Management Office Code NXG

city, town Washington state D.C. 20546

6. Representation in Existing Surveys

titla None has this property besn determined eligible? ___vyes ____no

date ——foderal ___state __ county ____ local

depository for survey records

PR T

state



7. Description

Condition eck one Check one

—X_ excellont —— deteriorated _A_ unaitered £ original site
— good — ruins — ditered —— moved date
— fuir —— UNeXposed

Describe the present and original (if known) physical appearance

The Lunar Landing Research Facility is in the West Area of the Langley Research
Center., This facility was coanstructed in 1965 at a cost of $3.5 million and
was used by the Apollo astronauts as a training simulator to study and practice
piloting problems in the final phase of the lunar landing mission. A list of
the Apollo astronauts that trained on the Lunar Landing Research Facility can
be found in Appendix A at the rear of this nomination.

The Lunar Landing Research Facility is an A-frame steel structure 400 feet long
and 230 feet high. Associated with this facility is a full-scale Apollo Lunar
Excursion Module or LEM. Simulation of lunar gravity is achieved by employing
an overhead partial-suspension system which provides a lifting force by means
of cables acting through the vehicle's center of gravity so as to effectively
cancel all but one-sixth of earth's gravitational force. The lifting force and
vertical alignment of the cables are controlled automatically through the
action of servo-controlled hydraulic drive systems which power the overhead
traveling bridge crane and dolly unit mounted on the large gantry structure.
The bridge follows in the down-range motion of the vehicle, and the under-slung
dolly follows in the cross-range direction,l

The cablés are attached to the vehicle by means of a gimbal system which provides
freedom of motiom in pitch, roll, and yaw. This system consists of a swiveled-
truss assembly directly over the cab and two vertical struts attached to the
vehicle on its pitch axis. Load cells are carried in the vertical struts to
sense cable force for the 1ift servo system, and cable angle sensors are mounted
on the bottom of the dolly to provide error feedback signals for the bridge

and dolly servo drive systems. Automatic braking equipment built into the

servo drive units provide an extra safety feature. The LEM can fly in a space

of about 180 feet high, by 360 feet long, and 42 feet wide.Z

The LEM was constructed using many pieces of off the shelf equipment such as
the H~34 helicopter cabin and landing gear shock struts. Nitrogen gas was used
to pressurize the fuel system which provided 90 percent hydrogen percxide to
the main lifting body rocket assembly and to the 20 attitude rocket motors
located around the periphery of the vehicle frame. The cab of the LEM can
accommodate two persons at the same time. A common instrument panel is mounted
between the two pilots. Attitude controls at the right hand seat consist of a
set of standard foot pedals for yaw control and a two-axis side-arm controller
used for pitch and roll control. The left hand seat is provided with a three-
axis side arm countroller. Thrust of the main engines is controlled by either
pilot with his left hand using the collective pitch levers. Weight of the
vehicle is 12,000 pounds, of which 3300 pounds was hydrogen peroxide fuel,
giving a flight duration of slightly less than three minutes.3
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The Lunar Landing Research Facility was also used as a lunar-walking simulator
for the Apollo astronauts. This was done by suspending the subject on his side
80 that he was free to generate walking movements on a plane inclined to about
80.5 degrees relative to the vertical direction of earth's gravity. Suspension
for the test subject was supplied by a series of slings and cables attached to
a lightweight trolly which traveled freely along an overhead track. By varying
the angle of the inclined plane it was posaible to simulate other gravitational
fields. For example, to simulate the condition of welghtlessness, the walkway
would be moved directly under the track so that the cables were vertical and
the test subject horizontal.%

The base of the Lunar Landing Facility was modeled with fill dirt to resemble
the surface of the Moon. Pock-marked holes, pits and craters resemble the
lunar landscape encountered by Apcllo 11 when it landed on the Moon in July
1969.

The Lunar Landing Facility is intact and retains almost all of its design
integrity. The facility is now known as the Impact Dynamics Research Facility
and is used by NASA Langley for aircraft impact studies. The base of the
facility has been modified so that the simulated lunar landscape is gone and
has been replaced by an impact runway that can be modified to simulate various
types of crash environments. The complex cable system that once carried the
LEM now supports various test aircraft in crash studies. The lunar walkway has
been removed. The LEM is on the site but the main engine and some of the
controls have been removed. The original electronics associated with the site
are in the process of being upgraded to meet modern requirements of the crash
testing program.

An institutional rehabilitation of the office portion of the facility is now
underway and will be completed by October 1, 1984,



























