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Section 1
INTRODUCTION

This study was performed under NASA Contract NAS9-16001 for the Johnson
Spaceflight Center, Houston, Texas. The work was accomplished within the
Advanced Space Programs Directorate of McDonnell Douglas Astronautics

Company, Huntington Beach, California. The study consisted of six tasks as
defined by Figure 1-1. The percentage indication on the figure opposite each
task number represents the percentage of the total effort expended on each of

the six tasks.

The purpose of the study was to utilize current and past space platform and
power module studies to point the way to areas of development for mechanical
devices that would be required for the ultimate implementation of a platform
erected and serviced by the Shuttle/Orbiter. The study was performed in
accordance with the Study Plan contained in the appendix.

During this study Model Development Laboratory of Irvine, California partici-
pated as an MDAG subcontractor in fabricating the mechanical portions of the
models. MDAC wishes to acknowledge the contribution of this organization

in support of the study.
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Section 2
STUDY OBJECTIVES

The objective of the Space Platform Advanced Technology Study is to examine
the requirements and partially develop mechanisms which would have appli-
cation regardless which of many space platform configurations is finally
selected to be built. The study consists of six tasks as follows:
) Task I — Space Platform Technology Review
o Task II — Orbiter Berthing System Requirements
° Task IlI—Berthing Latch Interface Requirements, Design and
Model Fabrication
Task IV — Berthing Umbilical Interface Requirements and Desiyn
Task V — Adaptive End Effector Requirements
Task VI— Adpative End Effector Design and Model Fabrication

Task I consisted of reviewing prior studies of Science and Applications Space
Platforms, Power Modules, large space structures, and space stations. The
objective of this review was to select those mechanical systems, for further
development, which would have universal application to platform-type struc-
ture buildup in space. The typical space platform will consist of a power
system, structural support arms, palletized payloads, gimbals, and poten-
tially pressurized and manned habitability modules. All of these elements
must be handled and structurally attached together. They must also provide
a variety of functions such as electrical power, communications, and thermal
control loops across the mating interfaces. These elements and functions
will exist regardless of space platform configuration. Figure 2-1 illustrates
a typical space platform orbiting configuration with palletized payloads
attached. Because of their universal adaptability, the Orbiter Berthing
System, Berthing Latch Interface, Berthing Umbilical Interface, and the
Adaptive End Effector for the Orbiter RMS, were selected for further devel-
opment in Tasks II through V of this study.

J
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The cbject of Task II was to establish the requirements for an Orbiter
Berthing System. These requirements were derived by analyzing the posi-
tioning requirements of the various configuration platforms for deployment
gervicing and payload changeout, Orbiter bay volume available for stowage
of the berthing fixture was defined.

Task III had the objective of developing a full-scale working model of a
Berthing Latch Interface Mechanism. In order to accomplish this develop-
ment the requirements had to be established, a trade study of various mecha-
nism configurations was conducted and a concept selected, design layouts and
detail drawings were prepared and a model fabricated.

The requirements for the berthing latch mechanism were derived based on
the use of the Orbiter RMS to position and hold the payload in berthing posi-
tion and to guide the two bodies until a structural latch is accomplished. A
total of six Berthing Latch Interface configurations were evaluated and the
hexagonal frame configuration was selected based on envelope and lack of
mechanical complexity. A fuil-scale model of the mechanism was designed

and fabricatedd,

Task IV had the objective of establishing requirements for and preparing a
preliminary design layout for the umbilical to be used in conjunction with the
Orbiter Berthing System and the Berthing Latch Interface mechanism. The
requirements were derived based on payload needs, compatibility with the
Berthing Latch Interface, and platform requirements. Accommodations were
provided for electrical power, data, and coolant fluid transfer across the

umbilical interface.

The objective of TasksVand VI was to develop a full-scale working model of an
Adaptive End Effector to be used in conjunction with the Orbiter RMS. The
requirements for the end effector were derived based on projected usage in
conjunction with future space platform assembly, deployment, maintenance,
and payload changeouts. A full-scale working model was fabricated and

may be used in conjunction with the RMS simulator at NASA/JSC.
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Section 3
STUDY OUTPUTS

3.1 SPACE PLATFORM TECHNOLOGY REVIEW -~ TASK I

Current and past Science and Applications Space Platform (SASP) studies
have evolved many and varied configurations as illustrated by Figure 3-1.

It was obvious that this study should select areas of development that are
applicable to platform configurations and not a unique feature of a single con-
figuration. The typic.l SASP will consist of a power system, structural
support arms, palletized payloads, gimbals, and potentially pressurized and
manned habitability modules. All of these elements must be handled, struc-
turally attached, and provide a variety of functions such as electrical power,
communications, and thermal control loops across the interface. A typical
example of platform elements is illustrated by Figure 3-2. These elements
and functions will exist regardless of platform configuration. As a result

of the survey conducted under Task I the Orbiter Berthing System, the Struc-
tural and Functional Berthing Interface and the RMS End Effector were
selected for development and modeling during this study. These elements

have universal application and can be utilized on any platform configuration.

In addition to selecting the items for further develogment, Task I accom-
plished the programmatic functions of the study which include preparation of
the Study Plan, Schedule, Budget, Monthly Progress Reports, midterm
presentation and a final presentation. The Study Plan, containing the schedule,
is included the appendix,

The berthing system requirements were derived based on Orbiter constraints,
platforrn interface requirements, and RMS performance.

PRECEDING PAGE BLANK NOT FiLMED-
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