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This document provides a plan for a maimed Lunar Expedition. 
It was prepared to furnish more detailed Information In support 
of the Rational Space Program proposed by a USAF committee 
chaired by Major General J. B. Kolzapple. That report pointed 
out the dire peed for a goal for our national space program. 
The £unar Expedition ¥as cnosen as the goal since it not only" 
provides a sufficient challenge to the nation, but also provides 
technical fall-outs for greatly improved space capabilities-

Previous editions of this plan have provided guidance and 
incentive to Air Force technical groups. Consequently, their 
efforts have established a broad technical base within the 
Air Force from which rapif - ivances can be made- This capa­
bility has'been taken Into account in laying out the accelerated 
schedules in this plan. 
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1.0 SUMMARY 

1.1 PURPOSE 

The Lunar Expedition has as its objective manned exploration 
of the moon with the first manned landing and return in late 196?. 
This one achievement if accomplished "before the USSR, will serve 
to demonstrate conclusively that thiB nation possesses the 
capability to win future competition in technology. Ho space 
achievement short of this goal will have equal technological 
significance, historical Impact, or excite the entire world. 

1.2 BACKGROUND 

Extensive studies by Air Force-Industry teams during 1958* 
1959» and i960 examined all facets of the problem and techniques 
of sending men to the moon and resulted in a feasible concept 
which is attainable at an early date and ie economical and reliable. 
Laboratories within the Air Force participated In this effort, thus 
establishing a broad technological base which can-react (illicitly to 
an expanded high priority program. 

1-3 DESCRIPTION 

The lunar mission would be initiated by the launching of the 
lunar payload by a large, three-stage liquid or solid propellant 
booster to escape velocity on a lunar intercept trajectory. The 
payload, consisting of a Lunar Landing Stage, Lunar Launching Stage 
and a manned vehicle, would use a lunar horizon scanner and a 
doppler altimeter for orientation prior to a soft landing using 
the Lunar Landing Stage. Terminal guidance using prepositioned 
beacons would be required for landing at a preselected site. The 
Lunar Launch Stage .would provide the necessary boost for the return 
to earth of the manned Lunex Re-entry Vehicle. Using mid-course 
guidance and aerodynamic braking, the vehicle would effect re-entry 
and a normal unppwered aircraft landing at a ZI base. 

In addition to the manned vehicle a.cargo payload is Included 
in this plan. The cargo payload would utilize the same three-stage 
earth launch booster and the same lunar landing techniques. Hov-

f~&* ever it would 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 plan is the "direct 
shot" method since studies have indicated it could be available 
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--at an earlier date and it vould be more reliable. Another, .concept. 
is also suggested which consists of the rendezvous and assembly of 
components in an earth orbit before injection into a lunar trajectory. 
The techniques and development required for this latter concept are 
documented under a separate SSP titled, S1AIHT. Therefore, no 
details of this concept are presented in this plan. All schedules 
relating the two plans have been coordinated to insure compatibility 
and to take advantage of mutual advances. Since neither rendezvous 
techniques nor large boosters have been demonstrated, both approaches 
must be pursued until it becomes obvious that one of than has clear 
advantages over the other. 

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

a. A three-man Lunex Re-entry Vehicle. This vehicle 
must be capable of re-entry into the earth's atmosphere at velocities 
of 37,000 ft/sec. It must also be capable of making a conventional 
aircraft landing. Control and improved guidance for entering the 
earth's atmosphere at the proper place and angle is needed as veil 
as improved materials to withstand tbe high surface temperatures. 
Adequate life support equipment is also required. The development 
of this vehicle is the key to the accomplishment of the LUHEX 
program and is one of the pacing development items. A detailed 
schedule for its development is included. 

b- A Lunar Landing Stage for decelerating and landing the 
entire payload. This stage must have the capability to decelerate 
13^000 pounds from a velocity of almost 9,000 ft/sec to 20 ft/sec 
at touchdown. A doppler altimeter is required to provide information 
for ignition and control of the engine. Horizon scanners must be 
used to orient the payload to the local vertical. 

c. A Lunar Launch Stage capable of launching the manned 
Lunex He-entry Vehicle from the lunar surface. Lunar ascent 
guidance is required to place the vehicle on the proper trajectory. 

d. A three-stage earth launch booster, referenced as a 
Space launching system. The first stage will use either LOX/LHO 
with six million pounds of thrust or a solid fuel with an equivalent 
launch capability. The second and third stages will use LOX/LHg. 
The development of this space launching system is considered the 

£« pacing development item for the LUHEX program. Because Of the 
magnitude of the booster program and the applicability of the 
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booster to other programs, the plan for its development is being 
presented separately. 

In addition to the above listed hardware developments, 
additional Information is required about the lunar surface such 
as its physical and roughness characteristics. High resolution 
photographs of the entire lunar surface may provide this information. 
Present NASA plans if expedited could provide the information for 
this LUMEX program. HASA's SURVEYOR (soft lunar landing) program 
could also incorporate radio-light beacons which vould be used 
later in conjunction with a terminal landing system. A core sample 
of lunar material is required as soon as possible so that design 
of lunar landing devices and lunar facilities can be accomplished. 

l.h MAJOR PROBLEM AREAS 

The development of techniques for re-entering the earth's at­
mosphere at 37,000 ft/sec is one of the major problems. Guidance 
equipment must be very accurate to Insure that the re-entry angle 
is within ± 2°. Too steep an entry angle will cause overheating 
and untolerable G loads, while too shallow an entry angle may 
permit the Lunex Be-entry Vehicle to skip out of the atmosphere 
into a highly eccentric earth orbit. If this happens, the vehicle 
tn̂ y spend several days in the trapped radiation belts and may exceed 
the time limits of the ecological system. 

The Lunar Landing Stage will be a difficult development be­
cause of a requirement for orientation with the local vertical 
when approaching the moon- It must also be guided to the selected 
landing site. Many tests will be required to develop the necessary 
equipment. 

The Lunar Launching Stage will be another difficult development. 
The prelaunch countdown must be performed automatically and, if the 
launching booster is not vertical upon launch, corrections must be 
made in order to attain the required moon-earth trajectory. 

Although the foregoing developments are difficult, no 
technological break-through will be required. All designs can be 
based on extrapolation of present technology-

# ' • 

1.5 MILESTONES 

Major milestones in the program are: 
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a. Becovery of 'ft manned re-entry vehicle from 50,000 mllee 
in 1965. 

b. Manned circumlunar flight in 1966. 

c. Manned lunar lunging and return in 1967. 

These and other significant events are shown on Chart I-A. 

1.6 CAPABILITIES DEVELOPED 
• 

The development of large boosters, rendezvous techniques and 
maneuverable Space vehicles, all required for the Lunar Expedition, 
will also provide a capability for many new and advanced space 
achievements. For example, the Space Launching System which will 
boost 13^,000 pounds to escape velocity will boost approximately 
350,000 pounds into a 300 nm orbit, or will launch a manned vehicle 
on a pass around either Mars or Venus. 

1.7 MANAGEMENT ACTIONS REQUIRED 

The major Management Milestones for FX62 and FY63 are shorn 
on Chart I-B. Immediate attention by Management to obtain Program 
Approval and Funding by July 1961 is necessary if the United 
States is to put a "man on the moon" by August 1967. 

Throughout the LUHEX program time allocated for management 
and Air Force technical evaluations has been kept to a minimum. 
This is essential to meet the schedules, and delays In providing 
funding as indicated, or in receiving notification of required 
decision, will have the direct effect of delaying the program end . 
objective. 
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CHART I - A 

LUNAR EXPEDITION PROGRAM MILESTONE SCHEDULE 

CALENDAR YEARS 
I9( 51 1962 1963 1964 1965 1966 1967 I96S 

PRELIMINARY DESIGN COMPLETE ( LUNEX PAYLOAD) "^ 

PROGRAM APPROVAL AND FUNDING j 

ENGINEERING DESIGN AND MOCK-UP _3E ' 
J — 

INITIATE HARDWARE PROCUREMENT 3 > 
RE-ENTRY VEHICLE 1 9 0 % ENS REL ) 0 
LUNAR LANDING STAGE ( 9 0 % ENG REL) . j 

FIRST MANNED ORBITAL FLIGHT 9 CARGO PAYLOAD ( 9 0 % ENG REL) ]} LUNAR LAUNCH STAGE t 9 0 % ENG REL) 
FIRST LUNAR LANDING (CARGO TEST FLIGHT) _ 
MANNED CIRCUMLUNAR FLIGHT 3 C A  

SPACE LAUNCHING SYSTEM FLIGHT QUALIFIED : : !B£ M A L D LUNAR LANDING A»2 RETURN 3E; PtSwANENTLY MANNED LUNAR EXPEDITION q t n - _ -
1 | T 1 U - " -

LUNAR EXPEDITION FUNDING REQUIREMENTS (MILLIONS) 27 112 350 710 1920 |40S 1760 
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I B J LUNAR EXPEDITION CV 60 C*61 

MANAGEMENT MILESTONES FY62 - FY63 j F n i l J D O R 1 J f M 1 1 J J A 1 
1 

r START PRELIMINARY DESIGN (LRV) ) 
* 
i COMPLETE PRELIMINARY DESIGN (LRV : : JIIJ 
* 
1 PROGRAM APPROVAL AND FUNDING - — _ _ U _ 

1 
1 ENGINEERING DESIGN COMPETITION 
f AND MOCK-UP 
"• 
11 Contractor No. 1 (Lunex Payloads) 
If 
0 Contractor No. 2 (Lunex Payloads) 
H 
I! DEVELOPMENT - PRODUCTION FUNDING 
II 
17 DESIGN CONCEPT DECISION 
11 
If APPROVAL FOR HARDWARE GO-AHEAD 
* . , 
11 CONTRACT AWARD 
» 
23 LUNAR TRANSPORT VEHICLE PROGRAM 
M 
IS LUNAR EXPEDITION 
H PROGRAM 
V L, 

n REQUIRED FUNDING (MILLIONS) 
» 
H FY-62 : : : : i " 2 E = = 31 " ~ j t - p - . 

H FY-63 
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M FY-64 
« 
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« - L _ 
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2. PROGRAM DESCRIPTION 

2.0 BACKGROUND 

Shortly after the first Sputnik was launched in October 1957, 
-Headquarters, AHDC Initiated a series of studies to examine the 
military potential of space operations. These studies were 
accomplished by Industry-Air Force teams each working independently. 
Two of these studies which were the forerunners of this Lunex plan 
were "Lunar Observatory*1 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 study examined the military potential of lunar 
operations. These studies showed that It is technically and 
economically feasible to build a manned lunar facility. 

A third study titled, "Permanent Satellite Base and Logistic 
Study" is presently under way and will be completed in August 1961. 
This study will provide a conceptual design Of a three-man re-entry 
vehicle which will carry men to and from the moon. The three-man 
vehicle is the key item in the lunar transportation Bystem as its 
weight will dictate the booster sizes. For this reason it is given 
special attention in this plan. 

2.1 LUNEX PROGRAM OBJECTIVE 

The objective of the Lunar Expedition program is the manned 
exploration of the moon with the first manned lunar iBpfllng to 
occur as soon as possible. The execution of thiB plan will land 
three men on the moon and return them during the 3rd quarter of 
calendar year 1967, and will establish the Lunar Expedition . '• 
In 1968. Completion of this plan will require the development of 
equipment! materials, and techniques to transport men to and from 
the lunar surface and to provide a lunar facility which will allow, 
men to live and work in the extremely harsh lunar environment. 

2.2 LUNEX PROGRAM - DESCRIPTION 

The Lunar Expedi t ion Program i s p r i m a r i l y concerned wi th t h e 
development of t he equipment necessary t o t r a n s p o r t men and suppl ies 
t o t he luna r s u r f a c e . 

The key development In t h i s program i s t he Lunar Transport 
Vehicle which i s composed of t he Space Launching System and e i t h e r 
the Manned Lunar Payload or the Cargo Payload. 
The Manned Lunar Payload c o n s i s t s of a three-man Lunex Re-Entry 
Vehicle, a Lunar Launch Stage , and a Lunar Landing Stage . The 
same Lunar Landing Stage, p lus a cargo package, composes t he Cargo 
Payload. The r e l a t i v e e f f o r t r e q u i r e d f o r t he development of these 
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two payloads in comparison with other portions of the complete Lunar 
Expedition Program is shown in Figure 2-1. A breakdown of the Lunar 
Transport Vehicle Is shown In Figure 2-2. 

The Space Launching System consists of a three-stage booster 
capable of placing either the (fanned Lunar Peyload or the Cargo 
Payload on a lunar Intercept trajectory at escape velocity. This 
plan does not contain development information on the Launching System 
since such information is contained in a separate System Package 
Plan being prepared concurrently. The development schedules in 
these plans have been coordinated to insure compatibility. 

In operation, the Manned Lunar Payload, weighing 13^,000 pounds, 
will be boosted to escape velocity of approximately 37, OCX) ft/sec 
on a trajectory which intercepts the moon. Velocity will be sufficient 
to reach the moon in approximately 2^ days. As the Manned Lunar Pay-
load approaches the moon it is oriented with the local vertical by 
the use of horizon scanners. The Lunar Landing Stage decelerates the 
Manned Lunar Payload for a soft landing at a preselected site using 
an altitude sensing device to determine time of ignition. Landing 
at the preselected site will be accomplished using terminal guidance 
equipment and a prepositioned beacon to effect an off-set landing. 

The Lunar Launching Stage, using the Landing Stage as a base, 
will launch the Lunex Re-entry Vehicle on the return trajectory. 
In early test shots before men are included, the countdown and 
launch will be effected automatically by command from the earth. 
Small mid-course corrections may be necessary to insure re-entry 
into the earth's atm sphere within allowable corridor limits. 

The Lunex Be-entry Vehicle will re-enter the earth's atmosphere 
within the allowable corridor so that It will not skip back into 
space again nor burn from excess heat. It will use aerodynamic 
braking to decelerate and will have sufficient lift capability to 
effect a normal uhpowered aircraft landing 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 establish 
confidence in the system reliability before manned missions will be 
attempted. 

Cargo will he transported to the lunar surface using the same 
procedures and equipment except that the Lunar Launch Stage is not 
needed. The Cargo Package will have a weight equal to the combined 
weight of the Lunex Re-entry Vehicle and the Lunar Launch Stage. 

As a separate approach to the problem of placing Large payloads -
on the moon, techniques of rendezvous and assembly in earth orbit . 
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are being examined. Use of these techniques would require the launch, 
rendezvous and orbital assembly of sections, of the Manned Lunar Payload 
and the Cargo Payload along with tde' -required. orbital launch booster 
and its fuel. Ike assembled vehicle would then be boosted from orbital 
velocity to escape velocity and would proceed as described above. De­
tails of the major developments required such as rendezvous, docking 
and orbital assembly are outlined in a System Package Plan titled, SAINT 
being prepared concurrently. All programming information and schedules 
have been coordinated with this plan to Insure compatibility and 
mutual support. 

2.3 DESIQN PHILOSOPHY 

The Lunar Expedition Plan has been oriented toward the development 
of a useful capability rather than the accomplishment of a difficult 
task on a one-time basis. The use of a large booster is favored for 
the direct shot approach since studies have shown this to be more re­
liable, safer and more economical as well as having earlier availability. 
However, another approach using a smaller booster in conjunction with 
orbital rendezvous and assembly is also considered. 

The manned Lunex Re-entry Vehicle is the key Item in determining 
booster sizes. Its weight determined the size of the Lunar Launch 
Stage which in turn determined the size of the Lunar Landing Stage. 
The total weight of these three Items is the amount that must be 
boosted to earth escape velocity by the Space Launching System. In 
this manner the size of the Space Launching System was determined. 

A 2^ day trajectory each way was selected as a conservative 
design objective. Longer flights would have more life support and 
guidance problems while shorter flights require higher boost velocity. 

An abort capability will be included in the design insofar as 
possible. The next section describes the abort system in consider­
able detail. 

Development and tests are scheduled on a high priority basis. 
Thus, the schedules shown in this plan are dictated by technological * 
limitations and not by funds. 

The entire program as described herein is an integrated program 
In that later development testB build on the results of early tests. 
Thus, equipment and techniques are proved out early, and confidence 
in the reliability is obtained by the time a man is included. 

2.1* ABORT PHILOSOPHY 

The insertion of a man into a space system creates a safety and 
reliability problem appreciably greater than the problem faced toy 
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