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FOREWORD

This Preliminary Technical Development Plan (PTDP) is addressed
primarily to the in-house and contractual activity planned for the Pre-

Phase I time period. The Pre-Phase I period will be devoted to two
areas of activity..

First, the experiments to be conducted during the initial MOL flight
program will be defined with sufficient precision and detail to reveal
how a technically successful MOL Program will determine the useful-
ness of man as an element of possible future military space systems.
This definition will precede 'selection of a Laboratory Vehicle con-
tractor and initiation of Phase I

Second, vehicle systems, subsystems, and interface alternatives
will be studied to reduce to a practical minimum the technical questions
remaining to be resolved during the Phase I period when the Laboratory
Vehicle contractor and all other associate contractors will be engaged
in detailed definition of the MOL Phase II program.

A revised version of the MOL PTDP will be submitted at the
conclusion of the Pre-Phase I effort. This revised PTDP will describe
the Phase I program in 2 more explicit and detailed fashion and will
include a plan for the Project Definition Phase (PDP). The Phase I
Project Definition Phase is presumed to begin after approval to pro-
ceed with Phase I is received, and proposals are requested from
industry for definition and development of the Laboratory Vehicle,
the only new vehicular element of the Manned Orbiting Laboratory
System. ' )
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SECTION 1

PROGRAM SUMMARY

1.0 INTRODUCTION,

The Director of Defense Research and Engineering Memorandum to
the Assistant Secretary of the Air Force (R&D), subject "Manned Orbital
Program,' dated 11 Dec 1963 announced that a Military Manned Orbital Pro-
gram had been approved by the Secretary of Defense and that the program
has been assigned to the Air Force. During 3-7 January 1964 the Space
Systems Division of AFSC presented to Hq USAF, the Assistant Secretary of
the Air Force, and the Deputy Director of Defense Research and Engineering/
Space a preliminary Air Force approach for implementing the MOL program.,
This presentation outlined in general terms the objectives of the program,
an approach toward selecting equipments and defining the configurations of
the Orbital vehicle, and a concept for the management of the MOL program.

This Preliminary Technical Development Plan (PTDP) responds to
instructions from Hgq AFSC contained in Secret Msg, MSF 9-3-13, It has
been prepared to present a specific plan for initiating the Manned Orbiting
Laboratory program, It consists of detailed information on the Pre-Project
Definition Phase (Pre-Phase I), planning information for a Project Definition
Phase (Phase I), and a System Acquisition Phase (Phase II), Primarily,
this plan has been prepared to indicate the management and contractor
structure for the program, the roles and responsibilities of the participating
organizations, and the schedule and decision networks and funding required
for the early phases of the program, Particular emphasis has been placed
on the process of completing the selection of experiments to meet the pri-
mary objective of the MOL program, Detailed schedules and costing for the
total program will be generated during the Phase I. In preparing this PTDP
an earnest effort has been made to conform to the provisions of AFSCM
375-4,
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1.1 PROGRAM OBJECTIVES,

The primary objective of the MOL program is to provide an in-space
testing capability which will qualitatively and quantitatively assess the mili-

tary usefulness of man in space,

Accomplishment of this objective necessitates defining basic military
tasks and design experiments that will determine and evaluate man's value in
the accomplishment of these tasks, The selected experiments will be per-
formed in an orbiting laboratory designed to be launched by the Titan IIIC
Standard Launch Vehicle using a Gemini B Spacecraft for personnel trans-
port. The objective of the MOL program is not to develop an operational
manned military system, but to determine if there is sufficient justification
to develop manned military space systems in the future, and, in the process,
determine what the role of man should be and how his unique capabilities
should be integrated into space systems to increase their military

effectiveness,

The second objective is to accomplish the primary objective at
minimum cost in dollars and time and with a maximum of safety. To achieve
maximum economy, a ‘''bare bones" a.iaproach will characterize program de-
finition and conduct, Minimum changes to developed and proven vehicle and
ground hardware, procedures, and facilities will be the rule in order to take
full advantage of the accomplishments of prior DOD and NASA programs in
‘the interest of safety and reliability as well as minimizing cost and time for

development and test,

1,2 BRIEF SYSTEM DESCRIPTION,

The MOL Vehicle System consists of three principle elements: a-
Titan IIIC launch vehicle, a Laboratory Vehicle, and a Gemini B spacecraft,
The system concept centers around an Orbiting Vehicle which consists of a
Laboratory Vehicle, and a Gemini B spacecraft. The Titan Il transtage
may or may not be retained as an element of the Orbiting Vehicle, The
Orbiting Vehicle is designed to provide a space base for military manned
orbiting laboratory operation. The Orbiting Vehicle is to be integrally
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launched by the Titan IIIC, Although resupply and crew rotation by means of
in-space rendezvous and docking do not figure in the initial flight program,
the system is to be designed for later incorporation of these capabilities,
The Laboratory Vehicle will be designed to provide life support for a crew of
two without resupply for thirty days in order to perform military space
experiments, Once the mission is complete, or in case of an emergency,
the crew will return to earth via the Gemini B spacecraft. The Laboratory
Vehicle may be left in orbit for future use, or it may be destroyed by
command re-entry if the performance penalties prove tolerable, The

~ general characteristics of the MOL System are listed in the following

paragraphs,

a., System Characteristics:

(1) 30 day orbit duration

(2) 2 man crew

(3) Integral launch

{4) Shirt sleeve environment

(5) Large test and experimental capacity

(6) Rendezvous, docking, and transfer provisions

b. Operating Characteristics:

(1) Atlantic Missile Range Launch
(2) Low earth orbit 125-250 NM
(3) Inclination less than 36

1.3 EXPERIMENTS,

Since the major purpose for developing the MOL is to provide a
laboratory for evaluating man's potential as an element of a military space
system through experiments in the true space environment, the accent will
be on man's performance rather than equipment performance. Therefore,
maximum ingenuity is being applied to conceive experiments which use
existing, light, and inexpensive equipment as far as possible to obtain a

valid measure of what man will do in an operational system. An evaluation
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of aircraft and ground tests will be made for the insight it provides into

non-space system elements,

Experiments have been divided into two catagories; primary experi-
ments, which provide measurement of man's utility; and, secondary experi-

ments, which are of technical and scientific importance,

Efforts are now underway to evaluate the impact of man's performance
on the design of experimental equipments for use in the MOL,, The present
in-house military studies and the industry Orbital Space Station Study (OSSS)
results, together with certain supplemental contract studies, will be used
to identify and define the experiment data to be included in the RFP for the
Project Definition - Phase I Laboratory Vehicle program.,

The foregoing discussion applies equally to the U,S., Navy Package,
which is summarized in Section 18% and presented in detail in reference
(14.1). Owing to the demanding schedule, raw experiment proposals by the
Navy for MOL were submitted directly to the Air Force Space Systems
Division as they were generated by the various Navy laboratories. However,
the Navy, in addition, formed a MOL Technical Panel to review the labora-
tories! output, to develop a specific program responsive to Navy require-
ments related to ocean surveillance, and to identify particular experiment
proposals which were of key interest to the Navy in areas other than that of
ocean surveillance (e.g. general science), It will be necessary in forth-
coming Pre-Phase I studies to establish common hardware performance
requirements, to refine experiment concepts and missions proposed by the
Navy, and to correlate current cost estimates and eliminate overlaps. The

Navy is arranging to participate actively in these studies.

#The references cited in Section 18 correspond to the list of references
appearing in reference (14,1)
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1.4 PROGRAM DEVELOPMENT SUMMARY.

1,4,1 General,

Although many space station configurations have been studied and
preliminarily designed by industry with government and/or industry funding,
insufficient information exists today to state specific costs, schedules, and
specifications for the development of the MOL system. Once the specific
MOL experiments have been selected, additional analysis and evaluation
will be required to determine their influence on the MOL system design.

" Therefore, it becomes necessary to conduct a series of Pre-Phase I studies

in addition to a Phase I and a Phase II program.,

1,4,2 Pre-Phase I.

During the Pre-Phase I period the OSSS and selected additional
experiment study contracts will complement in-house efforts in identifying
MOL experiments and providing sufficient basic technical information on
experiment packages for the Laboratory Vehicle Phase I Request for Pro-
posal (RFP). Constructive use will be made of this Pre-Phase I interval to
conduct several other studies which will further solidify MOL planning by
narrowing the field of vehicle interface questions, permitting more solid
guidance to be given the Laboratory Vehicle contractor aspirants in the
Phase I RFP. These include studies to determine the degree to which the
Apollo, with minimum changes to the NASA configuration, and the one-man
.Gemini on the Titan II Gemini Launch Vehicle can satisfy MOL objectives;
studies by McDonnell on the Gemini B and by the Martin Company on the
Titan IIIC configuration for MOL; and finally, selected contract studies of
major subsystems of the Laboratory Vehicle to supplement an Aerospace
in-house concentration on the total systems aspect of the Laboratory Vehicle.

1,4,3 Phasel.

This phase of the program will be subdivided into three parts,
Phase IA begins with approval to release RFPs for the industry Phase IB
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Project Definition efforts, Proposal evaluation, contractor selection, and

award of Phase IB contracts will be completed by the end of Phase IA,

The Systems Program Office (SPO) organization will be brought up
to full strength for Phase I. Phase IB will be accomplished by industry
contractors using an associate contractor structure and firm fixed-price
contracts. During Phase IB the contractor under SSD/Aerospace guidance
will provide completely defined proposals and performance specifications
with detailed schedule estimates of sufficient quality to support maximum
use of incentive contracts during the Phase II System Acquisition program.
Phase IB will be a period of concurrent definition of the system, of the
program for acquiring the system, and preparation of incentive contract
formulas. Phase IB will not be limited to preliminary design and other
"paper' effort. Sufficient structures, wind tunnel space environmental,
and other specialized testing will be accomplished to provide adequate
confidence in the reliability of the Phase IB product as a foundation for
Phase II.

During Phase IC, the final part of Phase I, Phase II cost proposals
will be obtained and evaluated based on the program defined in Phase IB,
Negotiation of incentive fee contracts for Phase II will be continued and the
Phase II Program Plan submitted for approval, Meanwhile, contractors for
Phase II will be permitted to continue work at a level of effort which will

assure a running start on Phase II.

1.4.4 Phasell,

During Phase II the contractors will provide all engineering, fabri-
cation, testing, and services required to accomplish the MOL progran';.
Associate contractor procedures will be used with the Aerospace Corpora-
tion performing General Systems Engineering/Technical Direction
(GSE/TD) for the SPO at the Space Systems Division, Testing during the
program phase includes all development ground and flight testing, as well
as MOL Flight Operations for the conduct of the experiments to meet MOL

program objectives. The detailed management procedures for this phase,
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developed during the Phase I program, will employ PERT/Cost and PERT/

Time procedures to ensure effective control of the total contractor and

government efforts on the program,

1.4.5 Graphic Presentation of Action Schedules and Networks,

The time-phasing of the events described in the program sunmimary is
graphically displayed in the Master Program Summary Schedule, The Action
Schedule, and the individual phase summary charts in Section 2. An action

network is found in Section 17,

1.4.6 Preliminary Cost Estimates.

Preliminary cost estimates are osutlined in Section 11,

1.5 MAJOR MILESTONE SUMMARY,

A summary of the major milestones in Pre~Phase I, Phase I, and
Phase II is made in the Action Schedule (Section 2) and the Action Network
(Section 17).
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SECTION 2

SCHEDULES

2.0 INTRODUCTION.

This section contains the scheduled milestones, actions, and efforts

for the Pre-Phase I and the Phase I periods.

2.1 PRE-PHASE 1.

Figure 2-1 presents the schedule of activities for the Pre-Project
Definition Phase. It reflects the tasks required to develop the foundation
for follow -on contractor efforts to define the experiments and vehicle

program during Phase 1.

2.2 PHASE 1,

Figure 2-2 is self-explanatory.

2.3 MASTER PROGRAM SUMMARY SCHEDULE,

Figure 2-3 presents the present schedule for the complete MOL

program.

2.4 RELATED FLIGHT TEST SCHEDULE,

Figure 2-4 depicts the major related NASA and DOD flight programs.

2.5 ACTION SCHEDULE,

Figure 2-5 shows the time-phased actions which the various head-
quarters organizations must take to achieve the schedule displayed on

earlier schedule charts in this section.

2.6 SUPPORT AGENCIES.
Figure 2-6 indicates the laboratory technical and test support which

will be provided to the MOL program by various agencies. In addition, somec
of these agencies will serve as sponsors of MOL experiments.
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SECTION 3

PROGRAM MANAGEMENT

3.0 INTRODUCTION.

The MOL has been defined in a gross but .important sense by the
decision already made regarding vehicle elements to be used, the employ-
ment of state-of-the-art design, and the integral launch mode for initial
operations. The major problems that lie ahead in the definition and execu-
tion of the MOL program are in the area of management to achieve present
MOL objectives and to provide the potential for continued utility of the MOL

at minimum cost.

This section describes the management techniques, the proce-
dures, and the planned management structure for accomplishing the MOL
program; in addition program responsibilities and specific tasks to be per-
formed by various industrial and government organizations are presented.
The time-phasing, inter-relationships, and the major decision points con-
cerning these responsibilities and tasks are presented in the schedule net-
works in Section 17 - Preliminary Definition Plan, and summarized in
Section 2 (Figure 2-5).

3.1 MANAGEMENT PHILOSOPHY.

DOD has assigned the responsibility for conducting the MOL
program to the Air Force, and the responsibility for déveloping the operat-
ing system has been delegated to the Space Systems Division, where it will
be directed by a Deputy Commander for Manned Systems (SSH). SSD will
utilize the GSE/TD capabilities of the Aerospace Corporation and will work
directly with the appropriate AFSC agencies that will be responsible for
direct technical and support inputs. In addition, SSD will work closely with
other agencies within DOD, and with NASA and industry to ensure that tech-

nical and management data essential to the MOL program is obtained and
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The major management problem facing the program is integra-
tion, A Laboratory Vehicle contractor will be responsible for the design,
construction and integration of the Laboratory Vehicle, its sub-systems, the
mission equipment payloads, and its interfaces with the Gemini B and the
Titan IIIC launch system. An Orbiting Vehicle contractor 