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FOREWORD

This document provides s plan for a manned lanar Expedition.
It wes prepared to furnish more detailed informetion in support
of the Rational Space Program proposed by a USAF comittee
chaired by MajJor General J. R. Eolzapple. That report pointed

vat the dire peed for & Foel for ar natiooal Bpace program.
The Dinar Expedition was chosen a8 the goal sinee it not only”
provides a sufficient challenge to the natiem, but slso provides

technical fall-oute for greatly improved space capabilities.

Previous editions of this plan have provided guildance and
incentive to Air Force technical groups- Consequently, thelr
efforts have established a broad technical base within the _
Air Force from which rapif - ivinces can be made. This capa~ _
bility has Been taken into acecunt in laying out the accelerated o
schedules in this plan.
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1.0 SUMMARY
1.1 PURPQSE

The Lupar Expeditien bas as its objJectlve manned exploration
of the moon with the first menned landing end return in late 1967.
This one achievenent if accomplished before the USSR, will serve
to demonstrate conclusively that this patien possesses the
capability to win future competition in techuology. No space
achievement short of this gosl will have equal technological
significance, historical impact, or excite the entire world.

1.2 BACKGROUND

Extenosive studies by Air Force-Industry teams during 1958,
1959, and 1960 examined all facets of the problem and technigues
of sending men to the moon and resulted in a femslble concept
whieh 1s atiainable at an early dete and 1s economical and relisble.
Laboratories withlin the Air Force participated in this effort, thus
-establishing & broad technological base which can reaet gqulekly to
an expanded high priority program.

1.3 DPESCRIFTION o

The lundar mission would be initiasted by the launching of the
lunsr payload by & large, three-siage llquld or solld propellant -
booster to escape velocity on a lunar intercept trajlectory. The
payload, consisting of a Lunar Landing Stage, Lunar Launching Stage
and 8 menned vehicle, would use a lumar horizon scanner and e
doppler altimeter for orientation prior to a soft landing using
the Lunar Landing Stage. Terminal guidance using prepositicned
beacons would be required for landing et a preselected site. The
Lunar Leunch Stage would provide the necessary boost for the return
to earth of the manned Lumex Re-entry Vehicle. Using mid-course
guldance and aerodynamic braking, the vehicle would effect re-entry
and & pormal wnpowered alreraft landing at a ZI base.

In addition to the manned vehicle a_ cargo peyload 1s included
in this plan. The cargo payload would utilize the same three-stage
eartk launch booster and the same lumavr landing technigues. Howr-
ever 1t woiuld not be returned to earth and would be used only to
transport supplies and cargo to the expedition on the moon.

The primary concept recommended in this pl.a.n 1s the "di
shot" method slince studies have indicated 1t could be available
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”.~at an earlier date and it vould be more relisble. Another concept -
is also Buggested which consists of the renfezvous and assembly of
components in an earth orbit before injection into a lumar trajectory.
The technigques and development required for thls latter concept are
documented under a separate SSP titied, SATKT. Therefore, no
details of this concept are presented in this plan. All schedules
relating the two plans have been coordinated to insure compatibllity
snd to take sdvantage of mutual advences. Sigce nelther rendezvous

' techniques nor large boosters have been demonstrated, both spproaches

* must be pursued until i1t becomes obvious that one of them has tlear
advantages over the other. - :

b '
L

W

The following developments are required in order to accomplish
the lunar expedition:

a. A threé-man lunex Re-entry Vehicle. This vehicle
mst he capable of re-entry into the earth's atmosphere at velocities
of 37,000 ft/sec. It must also be capable of making a conveptionsl
alreraft landing. Control eand improved guidance for entering the
earth's stmosphere 8t the proper place and angle is needed as well
as igproved materials to withstand the high surface temperaturss.
Adequate life support equipment ie also regnired. The development
of this vehicle is the key to tlie sccomplishment of the LUNEY
vrogram end ic one of the pacing development items. A detailed
schedule for its develomment 1s included.

PE -

. b. A Lupar Landing Stage for dscelerating and landing the
entire psyload. This stage must have the capsbility to decelerate
134,000 pounds from a velocity of almost 9,000 ft/sec to 20 £t /sec

at touchdown. A doppler altimeter is required to provide information
for ignition and control of the engine. Horizon scanners must be
used to orilent the payload to the local vertical.

c. A lumar ILsunch Stage capsble of lasunching the manned
Lunex Re-entry Vehlcle from the lunar surface. Iunar sscent
guidance is required to place the vehicle on the proper trejectory.

d. A three-stage earth leunch booster, referenced ms a
space launching system. The first stage will use elther LOX/LHE
_ with six million pounds of thrust or a solid fuel with an eguivalent
"  launch capability. The second and third stages will use LOX/LH,.
. The development of thie space launching system 15 congidered the
ess  pacing development 1tem for the LUNEX program. Because of the
megnjtude of the booster program and the applicability of the
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booster to other programs, the plan for its development ie being
precented separataly.

In addition to the sbove listed hardware developments,
additiopal information is required about the lunar surface such

Ip—

- as 1ts physieal and roughness characteristics. High resclution
photographs of the entire lunar surfece may provide this informetion.

i 2 Present NASA plans if expedited could provide the informetion for

: this LUNEX program. NASA's SURVEYCR (soft lunar landing) program
could also lncorporate radio-light beaccns which would be used
later in conjunction with & terminal landing system. A core sample
of lurar material 1Is required as scon &g possible so that design
of lunar landing devices and lunar facilitiés can be accomplished,

1.4 MAJOR PROELEM AREAS

_ The develcopment of techniques for re-entering the earth's at-
i mosphere at 37,000 ft/sec i1s ocne of the major problems. Guidance
equipment must be very accurate to lnsure that the re-entry angle

15 within t 2°. Too steep an entry angle will cause overheating
and untolerable G lomds, while too shellow &n entry angle may
pemit the Lunex Re-entry Vehlcle to skip out of the atmosphere
( into & highly eccentric earth orbit. If this bappens, the vehicle
w2y epend seversdl days 1n the trapped radiation belts and may sxceed
. the time limits of the ecologlcal system.
. The Lunar Landing Stage will be s difficult development be-
":;"’1 ceuse of & requirement for orientation with the locel vertical
- when approaching the moon. It must alsc be guided to the selected
T landing site. Many tests will be required to develop the necessary
s equlpment.

The Lunar Lsunchlng Stege will be another difficult development.
The prelaunch countdown must de performed automatically and, if the
launching booster 16 not vertical upon launch, corrections must te
made in order to attain the required moon-earth tmjectory.

- Although the foregoing developments are difficult, no
P technologiecal hreak-through will he required. All designs can be
e based on extrapolation of present technology.
S £ .

1.5 MILESTORES

Major milestones in the program ore:
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ocs. Recovery of ‘4 manned re-éntry vehiele frem 50,000 miles
in 1965, .

b. Manned circumlunar £flighi in 1966.
¢. Monned lunar lending and return in 1967.
These snd other significant events are shown oa Chart I-A.

1.6 CAPABILITIES DEVELOFPED .

The development of large boosters, rendezvous techniques and
maneuverable space vehicles, all reguired for the Lunar Expedition,
willl also provide a capability for many new and advanced space
achievements. For example, the Space Iaunching System which will
boost 134,000 pounds to escape velocity will boost approximately
350,000 pounds into & 300 mm ordit, or will launch & manned vehicle
on & pass around either Mars or Venus.

1.7 MANAGEMENT ACTIORS REQUIRED

The major Management Milestones for FY62 and FY63 are ghown
on Chart I-B. Imnediste attention by Monagement to obtain Program
Approval and Funding by July 1961 is necessary if the United
States iz to put a "man on the moon" by August 1067.

Throughout the IUNEX program time allocated for manasgement
and Air Force technical evalustions has been kept to:a minimum.
This 1s essentinl to meet the schedules, snd delays in providing
funding as indicated, or in receiving notification of reguired
decision, will have the direct effect of delaying the program end
objective.
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PRELIMINARY DESIGN COMPLETE ( LUNEX PAYLOAD)

CHART 1-A
LUNAR EXPEDITION PROGRAM MILESTONE SCHMEDULE

CALENCAR YEARS

1961

1962 1963 1964

1)

1967 1968

PROGRAM APPROVAL AND FUNDING

ENGINEERING DESIGN AND MOQCK-UP

INITIATE HARDWARE PROCUREMENT

RE-ENTRY VEHICLE {90% ENG REL }

LUNAR LANDING STAGE {90% ENG REL)

FIRST MANNED ORBITAL FLIGHT

CARGO PAYLOAD {90% ENG REL)

LUNAR LAUNCR STAGE {90% ENG REL)

FIRST LUNAR LANDING (CARGO TEST FLIGHT )

MANNED CIRCUMLUKAR FLIGHT

SPACE LAUNCHING SYSTEM FLIGHT QUALIFIED

wn LUNAR LANDING &ixe RETURN
PEMWANENTLY MANNED LUNAR EXPEDITION

LUNAR EXPEDITION FUNDING REQUIREMENTS ( MILLIONS)

2r he- 350

710

1320

1405 | 1760
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IB LUNAR EXPEDITION

MANAGEMENT MILESTONES FY62 - FY63;

y START PRELIMINARY DESIGN (LRV)

B

4 _COMPLETE PRELIMINARY DESIGN (LRV

$
4 PROGRAM APPROVAL AND FUNDING

1
4 ENGINEERING DESIGN COMPETITION

§ _AND MOCK-UP

| ]

1 Contractor No. 1 {Lunex Payloads)

)/ 8

n Contractor No. 2 {Lunex Payloads)

3 DEVELOPMENT - FRODUCTION FUNDING
1k

Il _DESIGN CONCEPT DECISION

AFPPROVAL FOR HARDWARE GO-AHEAD

CONTRACT AWARD

NRRSE

1 _LUNAR TRANSPORT VEHICLE PROGRAM

5 LUNAR EXPEDITION

3 PROGRAM
1 _
A REQUIRED ¥ UNDING (MILLIONS)
n —

0 ¥Y-b2

il

1 FY-63

b

H FY-64

i

i

1

a_

™ LRY - Lunex Re-entry Vehicle
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SECTION II

PROGRAM DESCRIPTION
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2.0 BACKGROUND

Shortly after the first Sputnik was hunched in October 1957,
.Headquarters, ARDC Initiated a series of studies to examine the
military potential of space operations. These studies were
accomplisbed by Industry-Air Foree teams each working independently.
Two of these studies which were the forerunners of this Lunex plan
were "Luner Observatory" and "Strategic Lunar System."” The objective.
of the first study was to examine an economical, sound and.logical
approach for establishing a manned intelligence observatory on the
‘moon, and the second siudy exsmined the military potential of lunar
cperations. These studies showed that 1t is technically and °
economically feasible to build a manned lunar facility.

A third study titled, "Permanent Satellite Base ard Logistic
Study" is presently under way and will be completed in August 1061.
This study will provide a conceptunl design of & three-man re-entry
vehicle which will carry mer to €nd from the moon, The three-man
vehicle is the key item in the lunar transportation system as 1ts
wvelght will dictate the booster sizes. For this reason it ie given
special attention in this plan.

2.1 JUNEX FROGRAM OBJECTIVE

The objJeetive of the Lunar Expedition program is ithe menned
exploration of the moon with the first manned luner landing to
occur as soon as possible. The execution of this plan will land
three men on the moon and return them during the 3rd guarteér of
calendar year 1967, and will esteblish the Lunar Expedition .-
in 1968. Completion of this plan will require the Gevelopment of
equipment, materials, and technlques to transport men to and from
the lunar surfaece and to provide a lunar facllity which will allow.
men to live and work in the extremely harsh limar environment.

2.2 LUNEX PROGRAM - DESCRIPTION

The Luner Expedition Program i1g primarily concerned with the
development of the equipment necescary to traneport men and supplies
to the lunar surface.

The key development in this program is the Lunar Transport
Vehicle vhich is ccmposed of the Space Launching System and either
the Manmed Lunar Payload or the Carge Payload.

The Manned Lunar Payload consists of a three-man Lunex Re—Entry
Vehicle, a Lunar Launch Stage, and a Iunar Janding Stage. The

same Iunar Landing Stage, plus & cargp package, composes the Cargo
Payload. The relative effort required for the development of these
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two payloade in comparison with otber portions of the compiete Limar
Expedition Program is shown in Figure 2-1. A breskdown of the Lunar
Transport Vehiele 1s shown in Figure 2-2.

The Space ILaunching System consists of & three-stage booster
capable of placing either the Manned Lunar Peyload or the Carge
Payload on & lunsr intercept trajectory at escape velocity. This
Pplan does not contaln development information on the Launching System
gince such information is contained in a separate System Package
Flan being prepared concurrently. The development schedules in
thege plans have been coordinated to insure compatibility.

In operation, the Msnned Luner Payload, weighing 134,000 pounds,
will be boosted tc escape velocity of approximstely 37,000 ft/sec
on & trajectory which intercepts the moon. Velocity will be sufficient
to reach the moon in approximately 2—%— days. Ae the Manned Lunar Pay-
load approaches the moon 1t is oriented with the loecal vertical by
the use of horizon scapners, The Iunar Landing Stage decelerates the
Manned Lunar Payloed for a soft landing at a preselected site using
an altitude sensing device to deiermine time of ignition. Ianding
st the preselected site will be accomplished using terminal guidance
equipment and B prepositioned beacen to effect an off-gét landing.

The Lunar Launching Stage, using the Landing Stage as a base,
wviil launch the Lunex Re-eniry Vehicle on the return trajectory.
In early test shoté before men are included, the countdown and
launch will be effected sutomatically by command from the earth.
Small mid-course corrections may he necessary to ipnsure re-eatry
into the earth's atm . vhere within allowsble corridor limits.

The Iunex Re-entry Vehicle will re-enter the earth's stmosphere
vithin the alloweble corridcr so that it will not skip back into
spece again pner buwrn from excess heat. It will use serodynamic
braking to derelerate and will have sufficient 11ft capebility to
effect a normal uripowvered aircraft lmding at a base such as
Edwards Air Force Base.

Several successful unmanned,completely automatic flights of
the type just described must be completed in order to esteblish
confidence in the system reliability before m.nned miss:l.ons will be

gttempted.

Cargo will be transported to the lunar surface using the same
procedures and equlpment except that the Lunar Iaunch Stage is not
needed. The Cargo Package will have a weilght equal to the combined
waight of the Lune¥ Re-entry Vehicle and the Luner Taunch Stage. .

As a separate approach to the problem of placing lirge payloads .
on the moon, techniques of rendezvous and assembly in earth orbit .

.!‘
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are bei ng examned. Use of these techniques woul d require the | aunch,
rendezvous and orbital assenbly of sections, of the Manned Lunar Payl oad
and the Cargo Payl oad along with tde' -required. orbital |aunch booster
and its fuel. 1ke assenbl ed vehicle woul d then be boosted fromorbital
velocity to escape velocity and woul d proceed as descri bed above. De-
tails of the major devel opnents required such as rendezvous, docking

and orbital assenbly are outlined in a SystemPackage Plan titled, SAINT
bei ng prepared concurrently. Al programmng infornation and schedul es
have been coordinated with this plan to Insure conpatibility and
nmut ual support.

2.3 DESI QN PH LGSCPHY

The Lunar Expedition P an has been oriented toward t he devel opnent
of a useful capability rather than the acconplishment of a difficult
task on a one-time basis. The use of a |arge booster is favored for
the direct shot approach since studies have shown this to be norere-
liable, safer and nore economical as well as having earlier availability.
However, anot her approach using a smaller booster in conjunctionwth
orbital rendezvous and assenbly is al so consi der ed.

The nmanned Lunex Re-entry Vehicle is the key Itemin deternning
booster sizes. Its weight determned the size of the Lunar Launch
Sage which in turn determned the size of the Lunar Landi ng Stage.
The total weight of these three Itens is the anount that nust be
boosted to earth escape vel ocity by the Space Launching System In
this manner the size of the Space Launchi ng Systemwas det er nined.

A 2~ day trajectory each way was sel ected as a conservative
desi gn obj ective. Longer flights would have nore |ife support and
gui dance probl ens whil e shorter flights require higher boost vel ocity.

An abort capability will be included in the design insofar as
possi bl e. The next section describes the abort systemin consi der-

abl e detai | .

Devel opnent and tests are schedul ed on a high priority basis.
Thus, the schedul es shown in this plan are dictated by technol ogi cal
l[imtations and not by funds.

*

The entire programas described herein is an integrated program
Inthat later devel opnent testB build onthe results of early tests.
Thus, equi pnent and techni ques are proved out early, and confi dence
inthereliability is obtained by the tine a man is incl uded.

2.1* ABCRT PH LCsCPHY

The insertion of a man into a space systemcreates a safety and
reliability probl emappreciably greater than the problemfaced t oy
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