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NOTTIOCE

THIS DOCUMENT HAS BEEN REPRODUCED FROM THE
BEST COPY FURNISHED US BY THE SPONSORING
AGENCY. ALTHOUGH IT IS RECOGNIZED THAT CER-
TAIN PORTIONS ARE ILLEGIBLE, IT IS BEING RE-
LEASED IN THE INTEREST OF MAKING AVAILABLE

AS MUCH INFORMATION AS POSSIBLE.




PREFACE

In studying means of improving coordination between NASA and academic
research efforts in the area of space environmental effects on materials
and processes (space processing), the Universities Space Research
Association (USRA) recommended the compilation of a bibliographic resource
to document past and present research activity. A preliminary effort
to assemble a bibliography was made by Michael Schoultz in the summer of
1974, and was transmitted to NASA, Marshall Space Flight Center ‘in December
as an appendix to the final report under Grant NGR 47-102-003. A
continuation of the effort was recommended and-resumed in June 1975 as a
‘task under contract NAS8-31349. ;

This document represents a comprehensive, but by no means complete,
survey of the related literature and research contract files. The reader
will, doubtless, encounter errors and omissions and is requested to forward
an{ additional or corrective information for incorporation into future
volumes.

/

I am grateful for the guidance provided by Dr. A. Robert Kuhlthau,
.Professor and currently chairman of the Department of Engineering Science
and Systems at the University of Virginia and by Dr. Henry Leidheiser,
Director of the Center for Surface and Coatings Research at Lehigh
University, the Principal Investigator. Appreciation 1s also extended to
Mrs. Cheryl Pearson and Mrs. Susan Warren for typing the several iterations
of the bibliography. ,
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1. "General Space Manufacturing
A. Survey Papers
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(1)

(2J

\

Author(s): A. D. McGuire _ '

.

Title:  Feasibility Studies of Promising Stability and Gravity/

Including Zero-G/Experiments for Manned Orbiting Missions
First Quarterly Report, 17 Dec. 1964 - 31 Mar. 1965

Source: E?ectro-Optical Systems, Inc.

' 14 April 1965

. 1 /

Date: April 15, 1964 pages: 235 References:
Report Identification number(s): 65X14824, NASA CR-62482

(

-Abbreviated Abstract: Zero—gravity experiments for manned orbital

flight with emphasis on materials .and biological
aspects.

Author(s): H. F. Wuenscher
* "NASA,-Marshall Space Flight Center

Title: wa,and Zero "G":Manufacturing fn:OEbit

Source: American Inst. of-Aeronautics and Astronautics, £nnugl
Meeting and Technical Display, 4th, Oct. 23=27, 1967
Paper 67-842.

Date: October 1967 ‘Pages.: 9 References:
Report Identification number(s): 67A42980, AIAA Paper §7-842

Abbreviated Abstract: Application-of low and zero gravity manufacturing
casting.and:blowing, surface teqs1on casting, blow
- forming, foaming. Serpentuator Systen for
positioning-and handiing.




(3.

(4.)

)

Author(s): No individual author '

Title: Research Achievements Reviews, Volume 2 ~ Serfes 1-12

Source: Marshall Space Flight Center
. Huntsville, Alabama

Date: 1968 Pages: 651 References:
Report Identification number(s): 69N18059, NASA-TM-X53793-VOL-2

L

Abbreviated Abstract: Radiation physics, thermophysics, chemical
propulsion, cryogenics, electronics, materials
science , quality control, space environments,
Tnstrumentation.

Author(s): F. J. Beyerle, C. R. Cooper, R. V. Hoppes, R. Nichols,
R. T. van Aller, et al.

NASA, Marshall Space Flight Center
Title: Manufacturing Engineering Research at MSFC

Source: NASA Res. Achievements Rev. VOL 2 1968

4

Date: 1968 Pages: 81 References:
Report Identification number(s): 69N18070 (Pa:'t of 69N18059)

. ‘ ‘
Abbreviated Abstract: Electron beam welding in space.



(8)

(6.)

Author(s):

Title:

Source:

Date: November 1, 1968 Pages: 234 References:
Report Identification number(s): g9x77390, NASA-TM-X-62504

Abbreviated Abstract: Ball bearings, glass, meta] crystals;

i

Author(g):

Title: Uses of Manned Space Flight for Materia]s Scierce snd
Processing in Space
Source: Bellcomn, Inc., Washington, D.C.
| -
Date:  March 21, 1969 'Pages: 13 . References:

)
o

Report Identification number(s): ' 69X75273, NASA-TM-63-10G1i5-3,

No individual author
SA, Marshall Space Flight Center

Manufacturing-Technology Unique to Zero Gravity Envircnment

i

Conference Held at Huntsville, Alabama

gravitational flelds, materials handling.

H. Skeer; L. D. Sortland, A. R° Vernon
Bellcomm., Inc. -

Contract NASW-417

Abbreviated Abstract: Ceramics, metallurgy,-crystal growth,

refining; gravitational fie}ds= raciation effects.

4




N—

N~ (7.) Author(s): A. R. Sorrells

Title: .The Great Promise of Zero G.

/

Source: Skyline, VOL. 27 No. 3

Date: 1969 Pages: 9 References:

Report Identification number(s): 69A35490
[}

Abbreviated Abstract: (Containerless manufacturing of new glasses, etc.,
synchronous orbit manufacturing stations,
computerized electric field shaping of liquid
metals, bouyancy-free mixing of differing density
1iquid components, and crystalline materials and
fibers without lattice defects.

el

N
(8.) Author(s): H. F. Wuenscher
g NASA, Marshall Space Flight Center
Title: Space Manufacturing Unique to Zero Gravity Environment
. Source: American Astronautical Society, American Astronautical
Society and Operations Research Society of America, Joint
National Meeting, Denver, Colorado
Date: June 17-20, 1969 Pages: 30 References: 11
Report ldentification number(s): 69A42844
Abbreviated Abstract: gyoyancy - and thermal convection-sensitive
. manufacturing processes and molecular force
/¢ .controlled processes.
-
Nr
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Author(s): W. H. Steurer :
General Dynamics Corp., Convair Div., San Diego California

Title: Processing of Materials in-Space

\

Source: Western Periodicals Co., Society of Aerospace Materials and
Process Engineering Proceedings, VOL 15, In-Materials and
Processes for the 70's, Society of Aerospace Materials and :
Process Engineers, National Symposium and Exhibition, 15th. v

Date: 1969 a Pages: 21 ‘References: 15

Report Identification number(s): 69A35588 (part of A69-35501) J

Abbreviated Abstract: Detailed discussion of fundamental effects of
gravity,.zero gravity and induced forces on fluids.

assessment of orbital: processing ‘effectiveness, :
cost-effectiveness and operational considerations.

t

Author(s): L. R. McCreight ~
. General-Electric Co., Philadelphia, Pennsylvanis

Title: Materfals Processing. In.Space . ..

Source:  Western Periodicals Co. and-Society of Aerospace Material
and Process Engineers, Society of Aerdspace Haterial and
Process Engineers, Nattonal Symposium and Exhibitien, 15th,

\

Date: 1969 Pages: 10 Referehces:

Report Identification number(s): 69A35589 (part of A69-35501)

)
e

Abbreviated Abstract: Preparation of high value’ électronic single \
crystals, the melting of materials and other
processes..benefiting from.zero gravity are

discussed. ;.

!




~—
\—  (11) Author(s): H. F. Wuenscher \
‘ NASA, Marshall‘Spaca Flight Center '

Title: Unique Manufacturing Processes in Space Environment h

Source: Canaveral Council of Technical Societies, In-Technology
Today and Tomorrow, Canaveral Council of Technical Societies,
Space Congress, 7th, Cocoa Beach, Fla. »

Date:  April 22-24, 1970 pages: 10 References: 8
Report Identification number(s): 70A33716 (part of A70-33701)
3
Abbreviated Abstract: Current projects and future plans in orbital
manufacturing with a review of fundamental aspects
of the zero gravity environment., Skylab Orbital
‘ Workshop space manufacturing experiments are
briefly described.
g
\
(12 Author{s): L. R. McCreight, GE Space Sciences Laboratory
Valley Forge, Pennsylvania
Title:  The Potential of Space Processing
Source: Research/Development, VOL. 21
Date:  August 1970 Pages: 2 References:
Report Identification number(s): 70437926
|
Abbreviated Abstract: Float zone refining and semiconductor crystal
‘ growth; electronic crystals grown from solution;
melting and casting of metals, glasses, and
ceramics; slip casting of metals; centrifugation
and electrophoresis of biologicals.
N’
N—
7 )
. A%




v [}

(13)

(14)

Author(s): No individual author

3

Title: Space Processing;andLManufacthring Meeting

L 3
Source: MSFC, Huntsville, Alabama NASA

\ 1

Date: Oétober 21, 1969 Pages: 545 References:

Report Identification number(s): 70N14651, NASA-TM-X-62560,
\ N70-14652-14682

Abbreviated Abstract: Research and‘ development ‘work on materials .
manufacturing and: production-engineering in space, -
emphasizing effects of reduced gravity on'crystal
growth and metal working; exobiology, glasses, etcs-

" Includes N 70-14652--N 70-14679

Author(s): H. F. Wuenscher
NASA, Marshall Space Flight Center

Title: New- Development. in Spaqe Manufactyring
i

Source: NASA/MSFC, Huntsville, Alabama
Date:  October; 21, 1969 Pages: 8 ‘ References
P

Report Identification number(s): 70N18670 (part of W70:14651)

Abbreviated Abstract: Tabulation of unique ‘space’ processes’ (zero and
low gravity) and assessment of currert technology
and recommendations for future' development.,




(15} Author(s): W. G. Shepherd, A. R. Vernon

(16.

Title:

Source:

Date:

Materials Science and Processing In Space, Appendix H

NASA. Washington, D.C., Proc. of the Winter Study on ;
Uses of Manned Space-Flight, 1975-1985

/

1969 Pages: 11, References:
/

Report ldentification number(s): 70N17034 (part of N70-17026)
/

Abbreviated Abstract: Properties of space environment relevant to

materials science and processing: gravitational
field, space cacuum, radiation.

L4

Author(s): H. F. Wuenscher

Title:

Source:

Date;

NASA, MSFC

Manufacturing 1n Space

New Scientist, VOL. 47

Sept. 10, 1970 Pages: 4 References:

I

Report ldentificatidn number(s): 70A43075

Abbreviated Abstract: Skylab Orbital Workshop experiments: Metal

composites from eutectic A1-Co and monotectic

Al-In alloys, metallic whisker composites from
eutectic Al-Co with added sapphire whiskers; \
spherical castings of pur Ni, Ni 12% Sn, and

alloy "Star J satellite"; single crystal growth;
electron beam welding and cutting, exothermic

brazing of stainless steel tubes. -

9
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(17)

(189

Author(s): No Individual Author

Title: Space Processing and Manufacturing

Source: NASA/MSFC, Huntsville, Alabama

Date: Feb. 5, 1970 Pages: 554 References:

Report Identification number(s): 70N20517

Abbreviated Abstract: Production engineering aspects of materials
processing and industrial manufacturing with
applications to orbiting laboratories znd work-

» shops, especially the effects of reducec gravity.
Includes N70-20518--N70-20548

“

Author(s): H. F. Wuenscher '
NASA, Marshall Space Flight Center

Title: New Development in Space Manufacturing

Source: NASA/MSFC, Huntsville, Alabama
Space Processing and Manufacturing

Ay

Date: Feb. 5, 1970 Pages: 9 Reference.:
Report Identification number(s): 70N20536 (part of N7G-205..;

Abbreviated Abstract:, Feasibility of manufacturing during re:gntlessiess.

10




~ (19)

(20.)

Author(s): No Individual Author

Title: Space Processing and Manufacturing

Source: Conference Held at MSFC Huntsville, Alabama

Date:  October 21-22, 1969 Pages: 544 References:
Report Identification number(s): 71N11701 '

Abbreviated Abstract: Space manufacturing techniques and materials
developments for orbital workshops. Includes
'N71-11702 - N71-11732.

Author(s): H. F. Wuenscher )
NASA/Marshall Space Flight Center

Title: New Development. In Space Manufacturing

Source: MSFC/NASA Huntsville, Alabama
Space Processing and Manufacturing

Date:  October 21, 1969  Pages: 9 References:

Report Identification number(s): 71N11720

—

Abbreviated Abstract: Tabulation of unique space processes (zero
and low gravity). Assessment of current
technology and recommendations. . -




—

\~  (21) Author(s): No individual author

(22.)

Title: Unique Manufacturing Processes in Space Environment

1

Source: 7th Space Congress, Cocoa Beach, Florida
NASA/MSFC

Date:  April 23, 1970 Pages: 72 References:
Report Identification number(s): 71N26009, NASA-TM-X-67178

Abbreviated Abstract: Zero-G melting and solidification, space
manufacturing processes, facilities and
experiments, chemical and biochemical s;ace
manufacturing; positioning and handling in
waightlessness.

Author(s): H. F. Wuenscher
NASA, Marshall Space Flight Center

. Titlé: Unique Manufacturing Processes in Space Environment

Source: NASA/MSFC Huntsville, Alabama

Date:  April 1970 Pages: 10 References:

Report Identification number(s): 71N26010 (part of N71-26003)

\

Abbreviated Abstract: Experiments in development for Sky.av, MASA

and industrial participation in space processing

and manufacturing experiments.

\




- (23) Author(s): A, Tegtmeier, B. Franke ‘
Entwicklungspring Nord, Bremen (West Germany)

Title: Possibilities for Production in Space

~

Source: Presented at the 4th DGLR Annual Meeting, Baden-Baden,
West Germany, Abteilung fuer Astrodynamik

Date: Oct. 11413, 1971 Péges: 89 References:
Report Identification number(s): 72N21897

Abbreviated Abstract: Survey of manufacturing, potential in orbital
workshops. Methods and processes in chemistry,
pharmaceuticals, optical components, crystal
growth, metallurgy and composite materials.

In German.
' ~
U *
~
(24) Author(s): No Individual Author
Title: Reference Earth Orbital Research and Application
' Envestiﬁatjons. VOL. 6 Materials Sclence and Manufacturing
Source: NASA, Washington, D.C.
Date: January 15, 1971 pages: 102 References :
Report Identification numberg;): 72N22880, NHB-7150.1 - VOL - 6
Abbreviated Abstract: pevelopment of materials science and manufacturing
facilities for installation aboard space stations.
vl\,

13
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(259

(26)

Author(s): D. Dooling, Jr.

{

Title: New Industrial Revolution in Space -

Source: Spaceflight, VOL. 13

Date: Dec. 1971 Pages: 5 References: &
Report Identification number(s): 72A11961

. Abbreviated Abstract: Spherical and hollow ball bearings; special

metal shapes, metal foams, intermetallics; adhesion and
containerless casting of metals; special composites; high
quality crystals; glasses; vacines and drugs. Apoilo 14 and
15 materials processing experiments are described (electro-
phoresis, composite casting, heat flow and convection, and
liquid transfer). Space Shuttle and -space St&t?ﬁﬁ reles in
space manufacturing.

Author(s): W, 0. Armstrong, J. H. Bredt
NASA HaShington. Do Co C v . H

Title: Status and Plans of NASA's’ Materiais Scienue &nd Manufscturing
In Space/MS-MS/Program

Source: Space for Mankind's Benefit;
Proceedings of the First International Space Congress,
Preliminary Volume, Huntsville, Alabama

A

Date:  Nov. 15-19, 1971 Pages: 22 Refarences.:
Report Identification number(s): 72A18621 (part of A72-1860%) >

Abbreviated Abstract: Initiation of a research and:deveiopmant
program on the Space Shuttle missions; %o ‘
prepare for:possibie commercial manufaciuring
operations on permanentiy orbiting space
stations.

14




(27.) Author(s): H. F. Wuenscher

(28)

NASA, Marshall Space Flight Center
Title: Manufacturing In Space

Source: Astronautics and Aeronautics, VOL. 10

H

Date:  Sept. 1972 Pages: 13 References: 48
Report ldentification number(s): 72A40968

Abbreviated Abstract: Application of gravity control and vacuum,
temperature, pressure and radiation character-
istics of space to liquid-matrix preparation
of composites, fine grain castings, super-
saturated alloys, immiscible 1iquid-phase
combinations, containerless free suspension,
surface tension casting and drawing, adhesion
casting and controlled density casting.

Author(s): J. H. Bredt
NASA, MSC Advanced Missions Program Office

Title: New Space Processing Experiments for the Skylab Missions

Source: International Astronautical Federation, International
Astronautical Congress, 23rd Vienna, Austria

Date: Oct. 8-15, 1972 Pages: 25 References:
Report Identification number(s): 72A45125

Abbreviated Abstract: M512 SKylab Materials Processing Fagility:
electron beam welding apparatus for experiments
M551 through M555 and M561 through M565.
Electrophoretic separator, electromagnetic
levitation system, and electronically controlled
electric furnace.

15 -
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(29.) Author(s): C. E. Winkler, Editor

NASA, Marshall Space Flight Center
Title: : Scientific Involvement in Skylab By the Space Sciences - — -
Laboratory of MSFC

Source: NASA/MSFC Huntsville, Alabama N

Date:  Feb. 28, 1973 Pages: 124 | Refgéqnces:
Report Identification number(s): 73N20886, TM-X-64725

Abbreviated Abstract: Includes materials science/manufacturing )
{ in space.

Author(s): V. H. Yost
' NASA, Marshall Space Flight Center

' !

Title: Experimental Studies of Manufacturing Processes Perforwed
in Zero-G '
Source: Res. Achievements Rev., VOL 4, Reppft,No. 7

NASA/MSFC Huntsville, Alabama

Date: Feb. 1973 Pages: 49 References:
Report Identification number(s): 73N22922 (part of Nf3122915)

Abbreviated Abstract: Reduced gravity manufacturing experiments in
' support of Skylab, etc. Methods:.to cbtain short
. periods of near zero gravity.

i

Lot
\ LIS ppes
-
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~ (31)
\
N
(32)
u\,

Author(s):

Title:

Source:

Date:

L. R. McCreight
Generai Electric Co.

Use of Shuttle for Manufacturing and Materials Process
Experiments in Low G

General Electric Co., Philadelphia, Pa.

1972 Pages: References:

Report Identification\number(s): N73-73055

Abbreviated Abstract:

Author(s):

A. 1. Kukhtenko, V. 1. Merkulov, Iu. I. Samoilenko,
Iu. P. Ladikov-Roev

Distributed Automatic Control of Technological Processes

Title:
Under Weightless Conditions
Source: International Astronautical Federation, International
Astroanutical Congress, 24th Baku, Azerbaidzhan SSR
{ \
Date: Oct. 7-13, 1973 Pages: 24 References:

Report ldentification number(s): 74A12839

Abbreviated Abstract:

1

4

Automatic control (three dimensional resolution,
wavelength-sensitive perturbation response,

amplification capacity) techniques applied to*

weightless 1iquid metal and plasma systems.

In Russian.

\

17
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83.) Author(s): H. F. Wuenscher /
NASA, MSFC
Title: Materials Processing in Zero Gravity - Space Manufacturing-

(34)

]

Source: Astronautical Research 1972; Proceedings of the Twenty-third
Congress, Vienna, Austria

Date:  Oct. 8-15, 1972 Pages: 13 References:

Report Identification number(s): 74A24969 (part of A74-24961)

Abbreviated Abstract: Apollo 14 and Skylab experiments on eiectro-
phoretic separation, M551 metals meiting,
M552 exothermie brazing, M553 sphere forming,

M554 composite casting, and M555 GaAr Crystal
growth.

Author(s): L. R. McCreight
General Electric, Space Sciences Laboratory, Philadeiphia, Pa.

Title: Use of Shuttle for Manufacturing and Materiais Process
Experiments in Low-G

Source: Space Shuttle Payloads; Proceedings of the Symposz tim
Washington, D.C.

Date: Dec. 27-28 1972 Pages: 20.- +  References: €

Report Identification number(s): 74A14114 (part of A78-14102)

~ Abbreviated Abstract: ‘Space processing without convection or

sedimentation and the high intrinsic values of

. some biologicals and electronic materials mey
warrant the efforts of space transparﬁatwon
and processing.

A}

18
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(36

T~ (39,

NASA, MSFC;* TRW Systems Group '
b///Title: Space Processing Payloads for the Space Shuttle Era

Author(s): K. R. Taylor; R. L. Hammel*

Source: American Institute of Aeronautics and Astronautics,
Aerospace Sclences Meeting, 12th, Washington, D. C.
/
Date: Jan. 30- Feb. 1 '74 Pages: 13 References:
Report Identification number(s): 74A18796, AIAA Paper 74-153
Abbreviated Abstract: Definition of facilities using modular,

reusable research equipment in partial and
.dedicated payloads in spacelab.

Author(s): 0. J. Gorham, W. H. Steurer
General Dynamics, Convair Division

Title: Processes for Space Manufacturing - Definition
of Criteria —'@i and Effectivenaess

Source:

Date: June 1970 Pages: 282 References:

Report Identification number(s): 70N39375, NASA-CR-61334
Contract NAS8-24979

Abbreviated Abstract: Potentials, limitations, and priorities of
twenty-four processes for space manufacturing.
Defines scientific and engineering criteria used
in determining feasibility.
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B. Facilities




\~

(1)

(2.)

Author(s): No Individual Author

Title: The Combined Laboratory and KC-135 Aircraft Zero-G
: Test Program Progress Report, March - May 1961

Source: General Dynamics/Astronautics, San Diego, California

o

Date: June 22, 1961 Pages: 59 References:

Report Identification number(s): 69X72370; AD-846081, GDA-AE61-0593;
AF 18/600/-1775

Abbreviated Abstract: Heat transfer, liquified gases, film boiling,
weightlessness, etc.

Author(s): P. G. Parks
NASA, Marshall Space Flight Center

Title: Faciliity for Space Experiments M512 and M479

Source: NASA/MSFC Huntstille, Alabama
Space Processing and Manufacturing Meeting

Date: Oct. 21, 1969 Pages: 9 References:

'

Report Identification number(s): 70N14664, (part of N70-14651)

Abbreviated Abstract: ' Integrated facility to conduct space
" manufacturing engineering experiments: vacuum
chamber, 2 kw electron beam welding and heating
systems.
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(3.)

(4.)

/y

Author(s) W. H. Steurer
General Dynamics, Convair D1v.. San Diego, California

Title: Selected Examples -for Space Manufacturinngrocesses,-—
Facilities, and Experiments

. Source: Unique Manufacturing Processes in Space Environment

NASA, MarshaIl Space Fljght Center

Date: April 1970 + Pages: 31 Refeéences:
Report'Ident1f1cat19n number(s): .71N26012; (part of N71-26009)

/

.Abbreviated Abstract: Space manufacturing processes based on the

potentials and limitations of the low! gravity
environment.

<

Author(s): J. T. Rose
' McDonnel Douglass Astronautics Co., St. Louis, Hiseouri

Title: Faci11ties Planning Approach-for.the Space Shuttle - -

Source: American Inst. of Aeronautics and Astronautics. Spoce
Shuttle Development Testing and Operations Conferencn
Phoenix, Arizona

Date: March 1971 Pages: 9 4 'Referénces:
Report Identification number(s): -71A24831; AIAA Paper #71-316 .

Abbreviated Abstract: shuttle ground rules, manufacturing facilities
requirements, ground requirements and verivication
. -, test facilities, operations requiremants. and
interrelationships. (




e

(64

(6.

Author(s): B. N. Petrov ,

s/

Title: Orbital Stations and the Study of Earth From Space

Source: Jdint Publications Research Service, Arlington, Virginia
From Upr. Kosmose, VOL. 1, 1972

»

Date:  July 30, 1973 Pages: 25 References:
Report Identification number(s): 73N27754, JPRS-59650

Abbreviated Abstract: Deve]obment and employment of orbital space‘
stations to conduct earth resources surveys
and provide space manufacturing facilities.

4

Author(s): B. E. Paton, D. A. Dudko, M. V. Bernadskii, V. F. Lapchinskifi,
V. V. Stesin, A. A. Zagrebel'Ny, 0. S, Tsygankov
Akademiia Nauk Ukranskoi SSR

Title: Test Stands for Studying Technological Processes Under ‘
Simulated Space Conditions |

Source: International Astronautical Congress, 24th
Baku, Azerbaidzhan SSR

Date: Oct. 7-13, 1973 Pages: 12 References:

Report Identification number(s): 74A12844, \

Abbreviated Abstract: In Russian - Review of Soviet equipment designed
for technological experiments on manned space
missions and description of ground bases test
facilities.
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\—" (7. Author(s): R. G. Mapes .
' Astro-Science Labs., Inc.

; L -Title: Design, Develop, -and-Fabricate a Model of a -
P ’ Serpentuator

Source:

Date: Jan. 6, 1967 Pages: References:

Report Identification number(s): ASL FR-68-3
L Contract NAS8-20582

Abbreyiaied Abstract:

u !

~ :
(8.) Author(s): : .
) Astro-Space Labs, Inc.
'Title: Analyze, Study, Select and-Define Serpentuator Sysiems
Source: .
Date: Oct. 20, 1967 Pages: Référehces:
Report Identification number(s): ASL FR-67-6 -
‘ ~ Contract NAS8-20707
N Abbreviafed Abstract:
k'*\.
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" (9.) Author(S) R, F. Pickard S
Astro-Science Labs., Inc. -

Title: Design and Fabricate an Engineering Model of the
Atm. Serpentuator
Source: IS ! A 1
! B - b
Date:  June 30, 1968 Pages: . - References:
ASL 8030036-MPR-1 .

Report Identification number(s):
CoL \ COqtract NAS8-30036

-~

Abbreviated Abstract: oo .

(10) Author(s): J. R. Lloyd

Astro-Science Labs, Inc.

Title:

Design. Fabrication, Test and Delivery of an Engineering
Model, Electromechanical Space Positioning Teol -
Source:
|
Date:  March 1969 Pages: References:
Report Identification number(s): ASL FR-69-7 . .

Contract NAS8-30036 . .
Abbreviated Abstract: o ‘




~ (11)

(129

Author{s): J. R. Lloyd

Title:

Source:

Date:

Astro-Science Labs, Inc.

\

Design, Documentation, and Test Hardware Engineering
Model of a Space Mobility System (Serpentuator)

Pages: Rgferences:

Report Identification number(s): ASL 8-30166-MPR-1

Contract NAS8-30166

Abbreyiated Abstract:

/

Author(s): R. C. Martin

Title:

Source:

\

Date:

Astro-Science Labs., Inc.

Non=Spin Platforms

April 15, 1974 Pages: Refsrence.

Report Identification number(s): spL 8-3-528-MPR-Apr 74

Contract NASB~30526

Abbreviated Abstract:
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e (13.) Author(s): W. Faber, F. Greeb, R. Boyd
Martin Marietta Corporation
Title: Study of Tooling Concepts for Manufacturing Operations in
. Space - Final Report”
Source: i
Report Identification number(s): N70-34762; . NASA-CR-109989
' Contract NAS8-21279
!

' Abbreviated Abstract: Serpentuator, powered mechanical linkage
device, can serve as means of transport,
guidance, stabilization and rendezvous for
space manufacturing operations.

o’ {
~
(14) Author(s): Daniel E. Whitney -
M.I.T., Cambridge, Masschusetts ‘
Title: Design and!Control of Remote Manipulators
Source: \
Date:  April 5-duly 4,'72 pages: 48 References:
Report Identification number(s): N72-30424; NASA-CR-123795 *
- Contract NAS8-28055 .
- Mbbreviated Abstract: Results-of vibrational modes investigations of
S manipulators. Small motion compliance, natural

frequencies, simulation of components, experimental
evaluation of TV displays.
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e

(15) Author(s): J. A. lemenschot 1

-iss -

(16)

Mc Ic Tc. Ms TheS'ls t- ; i

Title: Optimal Trajectory -Generation-for-Mechanical- Arms
Source: MIT, Engineering Projects. Lab. ‘
Date:  Sept. 1972 Pages: 78 References :

Repor; Identification number(s): N73-14470, NASA-CR-123980 -

Contract NAS8-28055

Abbreviated Abstract: General method of generating optimal trojectories

i

Author(s):

Title:

Source:

Date: -

between initial 'and final positions of an.N
degree of -freedom mahipulater arm with non-linear

. equations of motion is applied to.a planar three
degree of freedom arm.

Daniel Whitney
M.I.T.

Study of Design and Control of Remote Manipulators
Part 1 - Summary and.Conclusions . ,

Massachusetts Institute of Technology
Cambridge, Massachusetts

Feb. 15, 1973 Pages: . 4 References:

Report Identification number(s): N73-22046 ; NASA-CR-124191

Contract ‘NAS8-28055

Abbreviated Abstract: static and passive -dynamics; active contro]

by man/computer, integration of sensors,
sensor control and'displgys;,

wts . s

t
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(170 Author(s): W. J. Book
M. I. T., Dept. of Mech. Engineering

Title: Parf 2 - Viﬁration Considerations in Manipulator
Design ' =

Source:

t 1

Date: Feb. 15, 1973 ' pages: 38 References:

Report Identification number(s): N73-20138; NASA-CR-124189
: Contract NAS8-28055

Abbreviated Abstract: Vibration analyses of flexible manipulators
using 4 x 4 transformation matrix.

(180 Author(s): Jay Mackro
M. I. T., Dept. of Mech. Engineering

Title: Part 4 - Experiments in Video,Camera Positioning
with Regard to Remote Manipulation

Source:

Date:  Feb. 15, 1973 Pages: 22 References:

Report Identification number(s): N73-20139, NASA-CR-124190 .
Contract NAS8-28055

Abbreviated Abstract: Use of closed circuit television to provide

task-to-operator feedback in remote
manipulation.
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(19) Author(s): W. J. Book

(

)

M. I. T, Dept. of Mech. Engineering

Title: Study of Design and Control of Remote Manipulators
Modeling Manipulator Arms with Distributed Flexibility
For Design and Control

Source:

Date: Jan. 31, 1974 Pages : 81 References:

Report Identification number(s): N74-29303, NASA-CR-120269; MIT-3-230Lc-7%
Contract NAS8-28055

Abbreviated Abstract:

Author(s):

Title:

Source:

Date:

Interactions of control system and distr.biiced

flexible structural dynamics for mechanica!

arms. Final report.

Pages:

Report Identification number(s):

Abbreviated Abstract:
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C. General Applications Paper
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(1. ) Author(s): P. A. Castrucc1o ‘
. IBM, Federal Systems Div.,. Gaithersburg, Md.

Title: __ Economic Justification for Manned Space Systems -

Source: Pract1c§1 Space Applications, American A§tronautica1
Society National Meeting, San Diego, California

!

Date:  Feb. 21-23, 1966  Ppages: 18 References:
Report Identification number(s): §7A35650, (part of A67-35634)

s
I

Abbreviated Abstract: = Economic benefits from space Systems used to

survey food producing areas and weather.
(

.
) i

(2.) Author(s): B. W. Wahl
' ‘ McDonnell Douglas Astronautics Co.

Title: Analysis of Selected 0pportun1t1es for~Manufacturang in
. Space
Source: Space Technology and Society, Canaveral Council of

Jechnical Societies, Space Congress, 6th Cocoa Bezch, Fla.

Date:  Mar., 17-19, 1969 -Pages: 17 References: 21

S

Repcrt Identification number(s): 69A35066, (part of A59_35055)

g

Abbreyigted Abstract: 7zero gravity: crystal growth and refinement,
manufacture of perfectly shaped bodies,
‘preparation of homogeneous mixtures and
suspensions. Yacuum: .4ultrapur1f1catien of
refractory metals.

D
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(a.)

-

Author(s): D. Kloepper, R. Witt
Grumman Aerospace Corp.

Title: Boron Filament Manufacfure In Space: A Literature
Feasibil1ity Study .

Source: Grumman Aerospace Corp., Bethpage, New York
MSFC Space Processing and Manufacturing Meeting

h

\

Date:  Oct. 21, 1969 Pages: 36 References:
Report Identification number(s): 70N14655, (part of N70-14651)

Abbreviated Abstract: Review of earth manufacture of boron filament
technical 1iterature. Techniques for space
manufacture: substrate deposition, glow
discharge, and RF positioning with induction or
hot gas heating. Boron compounds, filaments.

Author(s): W. F. Libby, P. Payton
University of California at Los Angeles

Title: . Industrial Chemistry In Space

Al

Source: NASA/MSFC Space Processing and Manufacturing Meeting

Date: Feb. 5, 1970 Pages: 6 References:

Report Identificat{;n number(s): 70N20547; NGL-05-007-003
AF-AFOSR-1255-68

Abbreviated Abstract: Space environment obbess air-free chemical
preparation, improved purity. Crystal growth,
ultrapure metals, chemical reactions.

a”

t
Al 2
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~  (5.) Author(s): C. L. Kober
Martin Marietta Corp., Denver, Colorado

Title: Chemical -and Biochemical Space-Manufacturing

S

Sounce:' Technology Today and Tomorrow, Canaveral: Council of
Technical Societies, Space Congress, 7th, Cocoa Beach, Fla.
Proceedings, VOL. 1.

) 3

Date:  Apr. 22-24, 1970 Pages: 10 References: 9
Report Identification number(s): 70AR33719

.. Abbreviated Abstract: Prospects for-space manufacturing of -glasses,
N crystals, filaments, solid-lubricants, cerments,
- -cast composites, perfect spheres, sinters, seed
materials, vacines, enzymes, isotopes, anti-
biotics, and polymers. Liquid phase physical
chemistry of zero-g, instrumentation, and
scaling laws are reviewed.

~
|

{

(6.) Author(s): C. L. Kober
Martin Marietta Corp.,:Denver, Colorado .

Title: -  Commercial Use of Space ‘Statfen. . = .r.. ¢ .. .

Source: American Astronautical Society.fAnnuai Meeting, lBth
Anaheim, California ) | b

Date: . June 8-10, 1970 Pages: 9 : HRefe?ences: 7

‘ A

Report Identification number(s): -70A34791, AAS Paper #70-035

Abbreviated Abstract: Review of 100 candidate- products; for space
production. Liquid-solid-phase trapsformations,
. bubbles- and droplets, polymerization, catalysis,
: low-energy reactions and cast e??éctivﬂneSs are
discussed.

3¢




- (7.) Author(s): H. F. Bauer
Georgia Institute of Technology, Atlanta, Georgia

Title: New Developments of Fabrication in Orbit

Source: European Space Symposium, 11th, Berlin, West Qérmany

Date: May 24-26, 1971 Pages: 27 References::
Report Identification number(s): 71A32856

5

Abbreviated Abstract: Degassing and bubble migration in liquified
materials without gravity. Metal and optical
lens casting, crystal growth.

)

o
N
(8.) Author(s): J. G. Lundholm, L. N. Werner, H. H. White
NASA, MSFC
Title: Skylab As Factory, Worksite and Observatory
Source: Astronautics and Aeronautics, VOL. 9 g
Date: June 1971 Pages: 11 References:
Report Identification number(s): 71A31460
Abbreviated Abstract: piscussion of experiments (in science,
technolo?y, materials science and manufacturing
in space) and support facilities on Skylab. -
\'wa. )
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(9.) Author(s):

(10)

gy

’
!

G. R. Noodcock !
Boeing Company, Aerospace Group !

Title: On the Economics of Space.Utilization
A . /
Source: L International Astronautical -Congress, 23rd Vjenna.
Austria
Date:  (Qct. 8-15, 1972 Pages: 2% References: 34,

Report Identification number(s) 72A45216

b
Abbreviated Abstract: Economic.analysis for assessing commercial

! [

space applications. Some treatment of
: manufacturing in space.

Author(s): L. R. McCreight; R. N. Griffin
General Electric, Space Division, Philadelphia Fa.

Title: Manufacturing in Space - Payloads for-the _Space Shuttle
' _ \ .,

Source: Space for Mankind's Benefit: Proceedings of ‘the First
International Space Congress, Huntsville, Alabama

Date: Nov. 15-19, 1971  Pages: 7 ' References: 18

Report ldentification number{s): 72A18622

Abbreviated Abstract: Float-zone refined semi-conductons, oxide

crystals, viral insecticides, vacines. and
biological .cells.




N

(11)

(12)

Author{s): K. A. Ehricke
North Amepican Rockwell Corp., Space Division, Downey, Caiif.

Title: Extraterrestrial Imperative

Source: Bulletin of the Atomic Scientists, ¥OL. 27, p. 18-26

y

{

_Date:  Nov. 1971 °  Pages: 9 References: ‘

Report Identification number(s): 72A2f§25 '

Abbreviated Abstract: Extraterrestrial envirvonment utilization,
describing space power plants, manufacturing
operations in earth orbit and planetary mineral
resources.

Author(s): L. R. McCreight, L. Steg
General Electric Space Services Laboratory

Title: Space Processing - Projections to 2000 A.D.

Source: International Astronautical Congress, 23rd
Vienna, Austria

Date: Oct. 8-15, 1972 Pages: 15 References: 6
Report Identification number(s): 72A45157

Abbreviated Abstract: Economic zero-gravity processing of materials in
1iquid or molten state, single crystal electronic:
materials, and high-purity biologfcals on space
shuttle in the 1980°'s.

-

hY
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3.

(149

Author(s): C. Gatos
MIT Center for Materials Sciences and Engineering

Title: Space Environment - A New" Dimension In the Preparation of
Unique Solids

Source: MIT, Center For Materials Sciences and Engineering
Cambridge, Massachusetts
r  MSFC, Space for Mankind's Benefit

Date: 1972 Pages: 3 References:
Report Identification .number(s): 73N13861,(part of N73-13829)

Abbreviated Abstract: Effect of nongravitational: environments on the
development of homogeneous materials that
cannot be manufactured on earth. ‘

b

Author(s): B. E. Paton
Akademiia Nauk Ukrainskoi SSR, Kiev, Ukranian SSR
. oo
Title: The Problems of Space Technoloay and Their anIueﬂc& on
Science and Technics .

Source: International Astronautical Congress, 24th
Baku, Azerbaidzhan SSR

Date: Oct. 7-13, 1973 Pages: 17 Refargnces:

|
t

Report Identification number(s): 74A12843 Lo

Abbreviated Abstract: Soviet test equipment; manual and ‘autamatic
: tools, program controlled plants and key factors
(weightlessness, deep vacuum, 'and temperature)

in their use. .
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\— (15) Author(s): o
Battelle Memorial Institute .
Title: Investigation of Immiscible Systems and Potential
Applications ‘
. ' j
Source: - g
PR L
( : g
: o
Date: July 9, 1973 Pages: Referenges:

Report Identification number(s): BMI 8-29748-MPR-1 o
Contract 'NAS8-29748

Abbreviated Abstract:

|
(16) Author(s):
Carnegie-Mellon University
Title: Problems and Uses of Quter Space
Source: :
)
N
Date: May 8, 1970 Pages: Referen%es:
| !
Report Identification number(s): CMU-8-25202-FR-May 1970”
COntract NAS8-25202 °
Abbreviated Abstract:
v -
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N~ (17.) Author(s): W. H. Steurer, S. Kay, D. J. Gorham
General Dynamics, Convair Division

\—

9t

Title: Space Processes for Extended Low-G Testing

Final Report - -
Source:
Date: June 15, 1973 Pages: 374 Refe':ences:

Report Identification number(s): N73-31752, NASA-CR-124285
Contract NAS8-28615 -

']

Abbreviated Abstract: Ground based low-g experiments' verification
of space process capabilities. Defines a
minimum equipment inventory of modular
design. Procedures for synthesis-and

’ definition of dedicated and mixed rocket
payloads.

\‘

e

~— o - -

(18) Author(s): p, p, Scarff, H. L. Bloom
' General Electric Co.

Title: A Business Man Views Commercial Ventures In“Space
| 1
Source:
\
Date: Jan. 1973 Pages: P ,Reférences:

‘Report Identification number(s): 73A17640, | y
Contract NAS8-28179

Abbreviated Abstract: Technical, resource planning and.marketing
steps necessary for.space research and
development by fndustrial groups.

{




(19.)

(20)

Author(s): Arthur D. Little, Inc.

Title: Feasibility Study for the Manufacture of
Pharmaceuticals, Immunological, and Viral Agents

'
3
2

Source: :

]

]

|
Date: Sept. 15, 1973 Pages: Referenkes:

Report Identification number(s): LITTLE 8-29874-MR-Sept. .73
Contract NAS8-29874

Abbreviated Abstract:

Author(s): United Afrcraft Corp., Pratt and Whitney

Title: Processing Eutectics In Space
\ |
Source: . :
[
Date: '~ June 30, 1973 Pages: RefeFeJces:

f

Report Identification number(s): PWA 8-29669 MPR '
Contract NAS8-29669 |

Abbreviated Abstract: ' :
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II.

Space Manufacturing Management and Planning

A.

General Planning
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(1.)

Author(s): J. R. Williams
NASA, MSFC

Title: Space Manufacturing Modules
Source: Canaveral Counc11 of Technical Societies, Space Congress

6th, Cocoa Beach, Florida
t

v
4
]

' Date:  Mar. 17-19, 1969 Pages: 18 References:

Report Identification number(s): 69A35067, (part of A69-35055)

Abbreviated Abstract: Proposed program to develop space manufacturing
in three phases: f{nvestigation of zero gravity
_effects on processes in earth orbft by package
in Apollo Applications Program Orbital Workshop;
improved space manufacturing chamber; and room
size manufacturing module. '

Author(s): W. 0. Armstrong
NASA, MSFC '

Title: Earth Orbital Payload Planning

Source: NASA- Space Processing and Manufacturing Meeting
washington, D.C.

t
I

Date:  Oct. 21, 1969 Pages: 31 ‘References:

+
|

f
Report Identification number(s): 70N14652,(Part of N70-14651)
§

Abbreviated Abstract: Plans for space processing and manufagcturing
experiments on AAP workshops. space station and
shuttle.

1
1 [
R |
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(3.) Author(s): W. 0. Armstrong
NASA, MSFC

Title: Earth Orbital Payload Planning

Source: NASA- Sﬁace Processing and Manufacturing Meeting
Washington, D.C.

Date:  Feb. 5, 1970 Pages: 30 References:

Report Identification number(s): 70N20518 (part of N70-20517)

Abbreviated Abstract: Plans for space processing and manufacturing
experiments in next decade. Procedures for

soliciting and selecting industrial inputs.
Policies on funding and proprietary rights.

( 4) Author(s): W. 0. Armstrong, J. H. Bredt
NASA, MSFC

Title: Status and Plans of NASA's Materials Science and -
Manufacturing in Space (MS/MS) Program

Source: NASA - Space for Mankind's Benefit
Washington, D.C.

Date: 1972 \ Pages: 8 Referernces:
Report Identification number(s): 73N13860, Part of N73-1382¢

Abbreviated Abstract: Space Shuttle preparations for possi..e
manufacturing operations on:permanentiy
orbiting space stations.
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(5.)

oy

(6.)

Author(s): D. R. Mulholland, J. 0. Reller, Jr., C. B. Neel, L.C.
Haughney

Title: . Study of Airborne Science Experiment Management. Concepts
For Application to Space Shuttle, VOL. 1: “Executive Summary

\

Source:  NASA/Ames Research Center
Moffett Field, California

Date: July 1973 | Pages: 23 References:

Report Identification number(s): 74N13570, NASA-TM-X 62288

Abbreviated Abstract: Management concepts and operating procedures
' for shuttle spacelab operations, experimenter

involvement, experiment development and data
handling.

{

Author(s): M. Levy
ESRO, Delft, Netherlands

Title: Review of European Space Projects After 1980

¥

Source:  The Second Fifteen Years In Space; Proceedings of the
Eleventh Goddard Memorial Symposium, Washington, D.C.

Date: Mar. 8-9, 1973 Pages: 8 References:
Report Identification number(s): 74A14472, (Part of A74-14463) -
A

Abbreviated Abstract: Future development is based on current efforts
in aeronautics, meteorology, telecommunications.
Use of Spacelab as part of the Space Shuttle.
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(7.)

S

(8.)

Author(s): K. D. Berge, A. Tegtmeier
ERNO, Raumfahrttechnik Gmbh,. Bremen

Title: Spacelab - Europe's Participation in Manned Space Flight
" and its Long-Term Aspects .

Source: Oesterreichische Gesellschaft Fuer Weltraumférschung und
Elugkoerpertechnik and Deutsche Gesellschaft Fuer Luft - und
Raumfahrt, Gemeinsame Jahrestagung, 6th, Innsbruck, Austria

Date: Sept. 24-28, 1973 pages: 26 References:
Report Identification number(s): 74A17182, DGLR Paper 73-075

Abbreviated Abstract: In German. Remote sensors, earth resources,
air pollution; space manufacturing, mission
' planning, space shuttle, spacelab economic
factors.

Author(s): J. E. Meyers
' Teledyne-Brown Engineering Co.

Title: Skylab Expariment Performance Evaluation Manua)
Source:

Date: Jan. 1972 Pages: 29 Referances:

Report Identification number(s): &72;%:@ %@AQ§SA ~-CR=61386 ' - :

Abbreviated Abstract: ppeparation analyses for evaluation par formance
of Skylab corollary experiments under pre-, in-,
and post=flight conditions, with contingency uiana.




¢ J

N’
— (9.) Author(s): 0. H. Thomas, Jr.
Teledyne-Brown Engineering Co.

Title:. Skylab Experimant Performance Evaluation Manual

/ Appendix E: Experiment M512 Materials Procgssing Facility
Source:
Date: May 1973 Pages: 140 References:

Report Identification number(s): N73-23859, NASA-CR 61386-APP-E
Contract NAS8-21804

Abbreviated Abstract:

ALY g

(10) Author(s): M. S. Byers
Teledyne-Brown Engineering Co.

Title: » Skylab Experiment Performance évaluation Manual
Appendix F: Experiment M551 Metals Melting (MSFC)

L]

Source:

Date:  May 1973 Pages: 119 References:
Report Identification number(s): 73N23860, NASA-CR-61386-APP-F

Contract NAS8-21804 « ¢
Abbreviated Abstract:
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(11)

S~

(12)

Author(s): 0. H. Thomas, Jr.
Taeledyne~-Brown Engineering Co. N

Title: SkyIab Experiment Performance Evaluating Manua]

Appendix G' Experiment M552 ‘Exothermic Brazing "(MSEC)

Source: 3

Date: May 1973 Pages: 94 References:

Report Identification number(s): 73N23861, NASA-CR 61386<APP-G
Contract-NAS8-21804

Abbreviated Abstract:

)
! - -
g

El

Author(s): 0. H. Thomas, Jr.
Teledyne-Brown Engineering Co.

Title: Skylab Experiment-Performance Evaluating Manual
Appendix H: Experiment M553.Sphere Forming (MSFC)

'
? !

Source:

Date: May 1973 -Pages: 166 -References:
Report Identification number(s) 73N23862, NASA-CR=61386=APP-H .-~

Contract -NAS8-21804 .
Abbreviated Abstract:

-48 , ; -
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~ (13

g

(14)

Author(s): M. S. Byers
Teledyne-Brown Engineering Co.

Title: Skylab Experiment Performance Evaluation Manual
Appendix J: Experiment M555 Gallium Arsenide Single
Crystal Growth .

Source:

Date: May 1973 Pages: 87 References:

‘Report Identification number(s): N73-23863, NASA~CR-61386-APP=J

Contract NAS8-21804
Abbreviated Abstract:

Author(s): A. R. Kuhlthau
Universities Space Research Association

Title: Review, Study, and Evaluation of Possible Flight

Experiments Relating to Materials Processing In Space
Final Report

)

Source: .

Date: July 1974 Pages: References:
Report Identificaiion number(s): Contract NAS8-27734

Abbreviated Abstract;: Formation of study teams to provide independent

assessment of programs of analysis, measurements

and experiments. No technical information
contained in this report.
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N~ (15)
(16
|\ -

Author(s): R. G. Hatterick -
URS/Matrix Company

Title: Development of Flight Experiment- Work -Performance -and Work-
station Interface Requirements, Part I. Technical Repori
and AppendicqivA through G- .

Source: o

Tt

Date: Aug. 31, 1973 Pages: -348 References:

Report Identification number(s):73N32733, NASA-CR-124409, PRL-415-Pt-1
' Contract NAS8-29359

Abbreviated Abstract: Final Report. Definition of Skills required of
crew in support of Sortie Lab space shuttle
experiments.

Author(s): J. M. Tobin ,
' Westinghouse Electric Corporation

Titde: Research Study on Materials Processfng‘ln Space Experiment
g Number 512 - Phase A Preparation of Ground Bas2 Study Plan

r

Source:

'
!

Date:i Aug. 15, 1972 Pages: 8 Referénces:
Report Identification number(s): wANL L-792

Contract NAS8-28730
Abbreviated Abstract:
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-

(18)

Author(s): J. M. Tobin, R. Kossowsky
Westinghouse Electric 09rporation !

Title: Research Study on Materials Processing In Space Experiment
Number 512 - Phase B Laboratory Test Program on M552 and
M553 - Summary Report

Source:

\

Date:  July 15, 1973 - Pages : " References:

Report Identification number(s): WANL L-848
Contract NAS8-28730

1

Abbreviated Abstract:

Author(s): J. M. Tobin, R. Kossowsky
Nest1ngbouse Electric Corporation

Title: Research Study on Materials Processing Experiment Number
M512, Final Report on M551, M552, and M553

Source:

A

Date: Dec. 12, 1973 Pages: 30 References:

Report Identification number(s): N74-35249, WANL L-954 Rev.,
NASA-CR-120479, Contract NAS8-28730

Abbreviated Abstract: strength of adhesion and cohesion of melted
metals appears undiminished by ‘zero gravity.
Brazing 1s practical for joining or repairing
in space and 1s tolerant of dimensional gap
varfation.
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\_/ ) . ) ) .
' (19,) Author(s): J. M. Tobin i

(

ez

)

4

Westinghouse Electric Corporation, Astronuclear Lab.
Title: Research Study on Materials ‘Processing in Space, Experiment -
Number M512. Special Summary Report on M551, M552, and 553
(Adhesion - Cohesfon Phenomend)

Source:

Date:  March 1974 "~ Pages: 26 Referénces:

Report Identification number(s): N74-34880, WANL-TME-2850
NASA-CR-120480, Contract .NASB-28730

Abbreviated Abstract:

)

et Ao e e s o e e

-

Author(s):

Title: « o

Source:

Date: Pages: Refevrences:
Report Identification number(s):

Abbreviated Absiract:
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II. Space Manufacturing Management and Planning

\
B. Skylab Program Planning
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(1.) ‘Author(s): J. H. Bredt

@.)

NASA, MSC

Title: New Space grocéésing Experiments for the Skylab Missfons

13

Source: Internationai Astronautical Congress, 23rd °
Vienna, Austria

Date:  Oct. 8-15, 1972 Pages: 25 References:
Report Identification number(s): 72A45125

Abbreviated Abstract: Application of gravity control and vacuum,
temperature, pressure and radiation character-
istics of space to liquid-matrix preparation
of composites, fine grain castings, super-
saturated alloys, immiscible liquid-phase
combinations, containerless free suspension,

, surface tension casting and drawing, adresion
¢ ] casting and contralied -density casting.

Author(sl: V. H. Yost

NASA, MSFC ‘

Title: Experimental Studies of Manufacturing .Processes : -
Performéd in Zero-G

Squrce: Res. Achievements Rev. VOL. 4

NASA/MSFC Huntsville, Alabama

Date:  Feb. 1973 Pages: 40 References:
Report Identification number(s): 73N22922, Part of N73-22915

Abbreviated Abstract: symmary of experiments in support of Skylab.
Methods of obtaining shont periods.of near
2ero gravity are 1Tlustrated and gvaluated.
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N~ (3.) Author(s): W. D. Green
NASA, Skylab Program Office, Washington, D.C.

Title: Skylab II - .Seeing the Sun in a Different Light -- Mission
Equipment, Experiments and 0bserv§t10ns

Source: Astronautics and Aeronautics, VOL. 12

Date:  Feb. 1974 ' Pages: 10 References:
Report Identification numger(s): 74A20168

Abbreviated Abstract: Space manufacturing as a minor topic.

T

( ) Author(s):

Title:

Source:

Date: Pages: References:
Report Identification number(s):

Abbreviated Abstract:
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II. Spaée Manufacturing Management and Planning

C. Space Shuttle Design/Payload-Interface -




.
-

« (1.) Author(s):

Title: Proceedings of the Space Shuttle Sortie Workshop, VOL. 2
Working Group Reports

Source: NASA/Goddard Space Flight Center
Greenbelt, Maryland

: Date: Aug. 4, 1972 Pages: 561 References:
Report Identification number(s):  73N15867, NASA-TM-X68842
!
Abbreviated Abstract: Mission planning progress in many areas

including materials processing and space
manufacturing. Working group reports.

(2.) Author(s): —
Aerospace Corp., Systems Engineering Operations (

Title: Payload Analysis for Space Shuttle Applications (Study 2.2)
VOL. 4 Executive Summary

Source: Aerospaée Corp., E1 Segundo, California

pate: Oct. 15, 1972  Pages: 25 References:

Report Identification number(s): 73N16872, NASA-CR-130025, ATR-73(7312)-
] 1-Vol-4, NASw-2031

Abbreviated Abstract: Final Report 1 October 1971 - 31 August 1972
Payload guidelines for space shuttle/tug.

\
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~  (3.)
| §
o
N
(4.)
I\/\,

Author(s): \
t

Title: . Sortie-Laboratory Preliminary Definition Study, Requirements
) and Concepts Report

Source: Messerschmitt-Boelkow-Blohm G. M.B.H., Ottobrunn, Hest
Germany, Space Division

Date:  Nov. 15, 1972 Pages: 707 ~ References:
Report Identification number(s): 73N22?26. MBB-LS~-72-04 (E,Stec-1544/
72-EL

Abbreviated Abstract: Examination of subsystems.resulting in common
. support system for integrated, payload providing
standardization and reduced turnaround time.

t
.
A

Author(s);

Title: Sortie Laboratory Preliminary Definition Study.- _ .

Requirements and Concepts. Report., VOL. 1: Requirements

Source:  British Aircraft Corp., Filton, England

Datg: Nov. 1972 Pages: 145 References:

Report Identification number(s): 73N§§902, ESS/SS~399-V0L 1, (ESRO-CE{P}-
. 241 ’

Abbreviatgd Abstract: Description of shuttlie interface, operational
analyses of experiment integration. Project and
design guidelines given by ESRO are included.

RSN
: -
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(5.)

Author(s):

L

Title: - Sortie Laboratory Preliminary Definition Study Requirements
and Concepts Report. VOL. 2: Concepts '

Source: British Aircraft Corp., Filton, England

Date: Nov. 1972 Pages: 316 References:
Report Identification number(s): 73N26903, ESS/SS-399-VOL~2

Abbreviated Abstract: Requirement assessment, trade-off studies and
resulting preferred concept for each subsystem.
Cost effectiveness and flexibility applied to
arrive at a preferred configuration.

Author(s):

Title: Sortie Laboratory PreIimiﬁary Definition Study, Requirements
and Concepts Report - VOL. 3: System Evaluation

Source: British Afrcraft Corp., Filton, England

Date: Nov. 1972 Pages: 38 References:
)

Report Identification number(s): 73N26904, ESS/SS-399-VOL.3;
ESRO-CR(P)-243

Abbrgviated Abstract: Technological implications, preliminary assess-
ment of system costs, safety aspects, potential"
» system growth (to 6 crew, 30 day mission).
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(8.)

1

4

Author(s): W. R. Marshall
" NASA, MSFC *

Title: . Payloads- ) —— :

¢

- !
Source: Space Shuttle Program: Proceedings of the 'Short Course,
Boulder, Colorado

: 1
Date:  Oct. 6-7, 1972 Pages: sg References:,
Report -Identification number(s): 73A37593, Part of A73-37591

Abbreviated Abstract: Payload definition, design and planning
techniques in.Space Shuttle program.

A

Al

Author(sh:

Title: Sortie Laboratory, Phase-B..-Technical- Summary == Design
and Operational Requirements

Source: NASA/MSFC Héntsville. Alabama

—

Date:  Nov.-16, 1973 Pages: 200 © Reéferences:
Report Identification number(s): 74N11697, NASA-TM-X-65442

Abbreviated Abstract: Summary of Sortie Lab (SL) :analysis, source of
systems requirements -and experimental support
for SL baseline. Configuration definition,
mission analysis, experiment integration, safety
and logistics.
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| -

(9.

(10)

Author(s):

]
{

Title: The Spacensﬁuttle Payload Planning Working Groups: VOL. 9:
Materia]s_ﬂpocessing and Space Manufacturing. Final Report

Source: NASA/Goddard.Space Flight Center
Greenbelt, Maryland

Date: May 1973 Pages: 73 References:
Report Identification number(s): 74N15526, NASA-TM-X69459

Abbreviated Abstract: Areas recommended for investigation: effects of
weightlessness on levitation, mixture stability,
control over heat and mass transport in fluids. Research
and development projects: metallurgical and non-metallic
materials and processes, electronic materials and biological
applications. Payload allocation; experiment acceptance and
flight qualification; private use of shuttie. '

Author(s): 0. Shapland
ESRO, Delft, Netherlands

Title: Space Science Prepares to Take Off == Skylab Configurations
For Spaceborne Experiments

Source: New Scientist, VOL. 6
Date: Feb. 28, 1974 Pages ¢ 3 References:

Report Identification number(s): 74A24652

Abbreviated Abstract: Spacelab description and potential.




N
-

(11

0

(12}

Author(s): H, Tolle, A. Tegtmeier, W. Wienss ‘
ERNO Raumfahrttechnik Gmbh, Bremen, West Germany

Title: _ The Modular -Space-Lab>- Results of a Ebiopeaniﬁhdse A Study

Source: Technology Today and Tomorrow; Proceedings of the Tenth
Space Congress, Cocoa Beach, Florida

Date:  April 11-13, 1973 Pages: 16 References:
Report Identification number(s): 74A16109, Part of A74-16101

Abbreviated Abstract: Results of Sortie Lab/Pallet system study.
Sponsored by ESRO.

¥

Author(s): R. W. Johnson
NASA, Office of Manned Space Flight, Washington, 0.5,

Title: The European Shuttle Payload-Activity”™

i

Source:  Space Shuttle Payloads; Proceedings of the Symposium
Washington, D.C.

Date:  Dec. 27-28, 1972  Pages: 13 Refarercds
Report ‘Identification numberr(s): 74A14124, Part of A74-14102

Abbreviated Abstract: Description of ESRO organization for Space Shuttle
' payload planning. Evaluation of Sortie Lab design
- activity. - - : -
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(13.)

{14)

Author(s): J. C. Heberlig
NASA Johnson Space Center, Space Shuttle Program Office

Title: The Space Shuttle System Description, Operations, and
" Payload Capabilities

source: Space Shuttle Payloads, Proceedings of the Symposium
Washington, D.C.

Date: Dec. 27-28, 1972 Pages: 42 References:
Report Identification number(s): 74A14103, Part of A-74-14102

Abbreviated Abstract: Characteristics of Space Shuttle System,
mission and performance baselines, orbital
parameter/payload capability relationships,
scientific and applications operating modes.

Cditor(s): G. W. Morgenthaler, W. J. Bursnall
Martin Marietta Aerospace

Title: Space Shuttle Payloads; Proceedings of the Symposium
Washington, D.C.

Source: Symposium by American Association for Advancement of
Science, Operations Research Society of America; American
Astronautical Society ‘

Date: 1973 ° Pages: 509 \ References:

Peport Identification number(s): 74A14102
{

Abbreviated Abstract: AAS Science and Technology series. Volume 30.
Space Shuttle System, payloads and utilization
including cost effectiveness.
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(15)

¢

Author(s):
* General Dynamics, Convair Division

Title: Shuttle System Payload Data-Activity Plan (SSPDA)
Source: . . -

\
Date: Feb. 23, 1973 Pages: Referentes:

Report Identification number(s ) : NASA-CR-133277, GDCA-DDA73-001
73X78183, Contract NAS8-29462

Abbreviaiéd Abstract:

Author(s):
Lockheed, Sunnyvale

Title: Low Cost Payload Design Concepts-Study
VOL. 1 - Executive Summary

Source:

-

Date: June 1973 Pages: References:
Report Identification number(s): LMSC-8-28960-D 336289 -

" Contract 'NAS8-28960
Abbreviated Abstract: i K

-
3
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(170

(18

Author(s):

Title: Low Cost Payload Design Concepts Study, Vol. 2 - Mission
Requirements Analysis and Subsystem/Spacecraft Selection

Source:

Date: June 1973 Pages: References: ‘%

Report Identification number(s): LMSC 8-28960-D 336290
Contract NAS8-28960 '

Abbreviated Abstract:

Author(s): R. L. Hammel
TRW Systems Group

Title: Requirements and Concepts for Materials Science and
- Manufacturing in Space Payload Equipment Study. Vol. 1 -
Executive Summary

Source:

Date:  July 1973 Pages: 16  References:

Report Identification number(s): 74X10030, NASA-CR-120115
Contract NAS8-28938

Abbreyiated Abstract:
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(19)

e

V20

Author(s): R. L. Hammel
TRW Systems Group

Title: Requirements and Concepts -for Materials Sg¢ience and

’ " Manufacturing in Space Payload Equipment Study, Vol. 2A
Source:
Date: July 1973 Pages: 58 References:

Report Identification number(s): 74X10031, NASA-CR-120116
Contract NAS8-28938

Abbreviated Abstract:

- - “
' “

Author(s): A. Smith !
TRW Systems Group

Title: Requirements and Concepts For Materials Science and
Manufacturing In Space Payload Equipment Study. Yol. 2¢

Source: f !

Date:  July 1973 Pages: 216 References:

Report Identification number
I

Abbreviated Abstract:

1

(s):
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74X10032, NASA-CR-120117,
'NAS8-28938 - -
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@21.)

(22}

Author(s): W. T. Anderson, Jr.
TRW Systems Group

Title: Requirements and Concepts For Materials Science and
Manufacturing in Space Equipment Study. Vol. 2C

Source:

Date: July 1973 Pages: 33 References:

Report Identification number(s): 74X10033, NASA-CR-120118
Contract NAS8-28938

Abbreviated Abstract:

Author(s): J. 0. Bird
TRW Systems Group

Title: Requirements and Concepts for Materials Science and
Manufacturing In Space Equipment Study, Vol. 2D
Payload Equipment.

Source: - i

\
Date: July 1973 Pages: 112 References:

Report Identification number(s): 74X10034, NASA-CR-120119,
Contract NAS8-28938

Abbreviated Abstract:
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N
“~—  (23.) Author(s): D. M. Waltz
TRW Systems Group .

Title: | Requirements and Concepts for .Materials Science- and
Manufacturing In Space Payload Equipment Study, Vol. 3
Operations Analysis.

Source:

]

-

Date:  July 1973 Pages: 57 References :

Report Identification number(s): 74x10035, NASA‘CR-IZOTZO
Contract NAS8-28938

Abbreviated Abstract:

{24) Author(s): R. L. Hammel
TRW Systems Group ‘

Title: Requirements.and Concepts-for-Materials ‘Science -and
Manufacturing In Space Payload Equipment Study. Voi. 2
Programmatics. ‘

Source:

Date: July 1973 -Pages: 38 » .‘References:

’

Report Identlflcatlon number(s): 74X10036, NASA-CR-120121
Contract‘NASB-28938

Abbreviated Abstract:

i
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D.

Space Manufacturing Management and Planning

Space Shuttle Planning and Utilization
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N
~  (1.)
O
o ‘
(2v)
b'\

Author(s): W. E. Silvertson, Jr.
NASA Langiey Research Center

Title: _A Shuttle Compatible Advanced Techndlogy Laboratory

Source: AIAA, ASME, and SAE Joint Space Mission Plann1ng and
Executive Meeting, Denver, Colorado

N
!

Date: July 10-12, 1973 Pages: 11 References:
Report Identification number(s): 73A36089, AIAA Paper 73-611

Abbreviated Abstract: Space can routinely be made available to
the Langley researcher via the-shuttle -
compatible spaceborne advanced technology
laboratory with sortIe flight operation
mode.

Author(s): P. E. Culbertson
NASA, Office of Manned Space thht.“uashimt’aa9 PN

Title: The Space Shuttle and Its U1ti]izat1on Bt
Source: COSPAR, Plenary Meeting, 16th, Konstanz, West Germeny"
Dage; May 23-Jdune 5, 1973Pages: 24 References:

1

Report Identification number(s): 73A35936

Abbreviated Abstract: Shuttle capab111t1es for satellite:delyvery,
revisit, sortie mission, and de]ivery to higher
orbits with the Tug.
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(3.)

(4.)

!

Author{s): J. E. Naugle
NASA, Washington, D.C.

Title: Research Hith the Space Shuttle

Source: Physics Toda;. VOL. 26

Date:  Nov. 1973 Pages: 7 . References:

Report Identification number(s): 74A11344

Abbreviated Abstract: Space manufacturing, plasma physics,
spaceborne astronomy.

Author(s): J. P. Causse .
Techtran Corp., Glen Burnie, Maryland
i

Title: The Spacelab Program --- Project Conceptualization and
Planning .
Source: Communication Presentee au 24 eme Congres International

D'Astronautique, Bakou, October, 1973.

\

Date: = Nov. 1973 Pages: 22 References:
Report Identification number(s): 74N12497 (NASw-24855

Abbreviated Abstract: Spacelab users; shuttle interfaces, crew,
models and configurations. Decision to be
made by European governments.

English translation.

n




(5.) Author(s): K. A. Ehricke [
North Amarican Rockwell Corp., Space Division

Title: Use of Shuttle in Establishing Large Space Installations

Source: Space Shuttle Payloads; Proceedings of the Sympos1um
Washington, D.C.

r
¥
“

Date: Dec. 27-28, 1972 Pa ges: 50 References: 23

Report Identification number(s): 74A14121
N

Abbreviated Abstract: Feasibility of orbiting solar reflection and
space power generation and distribution plants;
space manufacturing.

(6.) Author(s): J. Henrici
' Messerschmitt-Boelkow Blohm Gmbh, Munich, Hest Germany
!

Title: European;Indw?trial Cooperation in the Space:Effort

Source: Proceedings of the 'Eleventh.-Goddard Memorial .Sympcsium
Washington, D.C.

\

Date: Mar. 8-9, 1973 Pages: '9 < References:

Report Identification number(s): 74A16471

Abbreviated Abstract: gyropean industrial role in European space
program definition and relatlonsh1p (via 5SRO
s and NASA) with U.S. firms.
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(7.)

Author(s):

Title: Spacelab --- NASA-ERSO Payload of Space Shuttle
Source: Flug Revue/Flugwelt International
Date: May 1974 Pages: 4 References:

Report Identification number(s): 74A29831

Abbreviated Abstract: [n German. Background, research objectives
and design of Spacelab.

Author(s): McDonnell-Douglas Astronautics, Co.
Huntington Beach, California

~

Title: Shuttle Orbital Applications/Requirements (SOAR)
Supplementary Tasks

Source: McDonne1-Dougﬁas Astronautics, Co.
Huntington Bgach. California

Date: Sept. 1973. Pages: 365 ‘ References:
Report Identification number(s): N73-32771, NASA-CR-124431

Abbreviated Abstract:




. III.
A.

Fluid Mechanics and Heat Transfer

General Fluid Motion Studies




.

(1.) Author(s): I. Brazinsky; S. Weiss

(2.)

Title: A Photographic Study of Liquid Hydrogen Under
Simulated Zero Gravity Conditions

Source: NASA/Lewis Research Center, Cleveland, Ohio

Date: February 1962 Pages: 16 References: 5
Report Identification number(s):  62N10095, NASA-TM-X-479

J

Abbreviated Abstract: During three-quarters of a second free-fall in
a Dewar, adhesive forces caused liquid to "rise"
i{nto original gas space.

Author(s): ' B. W. Randolph

Title: < Analytical Program on Zero Gravity and Near-Zero

Gravity Hydrodynamics and Heat Transfer in Fluids,
Quarterly Progress Report

Source: Northrop Corp., Hawthorne, California, Quarterly

Progress Report

Date: 1 October -  Pages: 10 References : 2,
31 Dec. 1962

&

Report Identification number(s): 63X11153; NASr-23
‘ i
Abbreviated Abstract: Some key words: camera, cylinder,

Euler-Lagrange equation
simulator 1
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(3.) Author(s): V. V. Shuleykin

(4.)

Title: Shape of the Surface of a Liquid in Process of Losing
Its Weightiness ,

Source: NASA, Washington, D.C.
Doklady Akad. Nauk SSSR 1 Moscow
Vol. 147, No. 1, Nov. 1, 1962

Date: - Jan. 31, 1963 Pages: 10 | References: 3
Report Identification number(s): 63X11449; NASA-TT-F-8373
Abbreviated Abstract: Translated by Andre L. Brechant

Some key words: cylinder, dynamics, flask,

meniscus, pressure, rctation,
surface tension, weightlessness,

wet}ing
Author(s): R. J. Good; J. T. Neu
Title: Equilibrium Behavior of Fluids in Containers at 7zro
Gravity
{
Source: General Dynamics, Space Science Lab., Sar Diegt,

California, AIAA J., vol. 1

Date: April 1963  pages: 6 . References: £
Report Identification number(s): 63A15876, 65A19324

Abbreviated Abstract: Wall wetting fluids will distribute about
, the container with vapor centrally located,
and can be accumulated in desired volumas
by use of baffles. Based on intersurface
energy configurations.
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(5.)

(6.)

Author(s): V. V. Shuleikin

Title: Earth-Bound Experiments with Weightless Liquids
Source: .  Akademiia Nauk SSR, Doklady, Vol. 152
Date: Oct. 11, 1963 Pages: 4 References:

Report Identification number(s): 64A11349

Abbreviated Abstract: In Russian. Ground based experimental
apparatus for filming liquid behavior in free
fall for 0.9 seconds.

Author(s): L. IA. Liubin; A. S. Povitskil

Title: Emptying and Fi11ing Vessels in Conditions of
Weightlessness -

Source: Planetary and Space Science, VOL. 11 .

Date: Nov. 1963 Pages: 16 References:

Report Identification number(s): 64A12692
/

Abbreviated Abstract: Three and two dimensional analyses of gas
pressure-pulse method; surface tension method
of liquid transfer. Translated from Russian
(A63-18195).
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(7.)

(8.)

Author(s):

V. V. Shuleikin:

5}

Title: - Ground Experiments.with. Weightless Liquids~- --
Source: Akademiia Nauk SSSR, Doklady, VYOL. 152

\
Date: Oct. 11, 1963 Pages: 4 Reférénces:
Report Identification number(s): 64A17071, o8

Abbreviéted Abstract: Ground based experimental apparatus, for

filming liquid behavior in free fall for
0.9 seconds. Results for water and mercury.
Translated from Russian (A6411349)

Author(s): V. B. Zenkevich
Nauchno--Issledovatel’ sk11 Inst1tut Vysokikh
Temperatur, Moskow, USSR
~ Title: Behavior of a Fluid in_Zero-Gravity:Conditions:- -
Source: Teplofizika Vysokikh Temperatur, VOL. 2
Date: March - April 1964 Pages:. 8- " References: ¢

Report ldentification number(s): 64A21777 . - .. _.:

Abbreviated Abstract: In Russian. Processes-occurring+in a

partially-filled spherical conta1ner during
transition> to zero.gravity. {Translation,
A65-20539.)
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(9.)

Author(s):

E. W. Otto-
NASA-Lewis Research Center

Report Identification number(s): 65A15228

Abbreviated Abstract:

Author(s):

Title:

Source:

Date: .

Title: Static and Dynamic Behavior of the Liquid-Vapor
Interface During Weightlessness
Source: American Inst. of Chemical Engineers, National Meeting,
55th Symposium on Effects of Zero Gravity on Fluid
Dynamics and Heat Transfer, Houston, Texas
/
_Date: Feb. 7 - 11, 1965 Pages: 39 References: 29

Survey of liquid-vapor system problem areas

and review of related research literature:
interface dynamics, pool boiling heat-transfer
mechanisms, and evaporation and condensation

phenomena.

R. J. Good, J. T. Neu
General Dynamics Corp., General Dynamics/Astronautics

Fluid Behavior in Zero Gravity

AIAA Journal, VOL. 1, April 1963

Report Identification number(s): 65A19324

/

International Astronautical Congress, 13th Varna,
Bulgaria, September 1962

1964 Pages: 16 References: 15

Abbreviated Abstract: Investiéation of equilibrium configuration of
fluid in absence of gravity field based on

4
\

intersurface energy considerations.
A63-15876.
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1) Authdr(s): F. L. Chernousko J

Titde: Self - Similar Motion of-Fluid :Under the Action of
. Surface Tension -

Source: NASA/Washington, D. C.
Prikl. Mat. I Mekh., Moscow, VOL. 19

Date: Sept. 1965 Pages: 16 References:
Report Identification number(s): 65N33960, NASA-TT=F-9561

Abbreviated Abstract: Effect of surface tension on weightless fluid
behavior. -

(12) Author(s): E. T. Benedikt; R. Halliburton; F. C. Hung; T. C. Li

3

Title: Propellant Behavior 4n Zero -Gravity; Final' Report
\ .o
Source: North American Aviation; Inc., Downey, California
Date: Nov. 2, 1964 Pages: 63 References:

Report Identification number(s): 65X14834; NASA-CR-62508
Contract NAS8-11097

Abbreviated Abstract: Weightless liquid -propellant beliavior -

dynamics of liquids with a free -surface, heat
transfer to liquids in motion.
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~ - (13)

(14)

Author(s): E. w./OQSO

Title: Static and Dynamic Behavior of the Liquid-Vapor .

Interface During Weightiessness ,

Source:’ . NASA/Lewis Research Center, Cleveland, Ohio

Date: 1965 Pages: 69 References:
Report Identification number(s): 66X13032;. (part of X66-13022)f
Abbreviated Abstract: Part of proceedings of The Conference on

Propellant Tank Pressurization and’
Stratification, VOL. II, 1965, NASA, MSFC.

PRI

Author(s): F. L. Chernousko, N. N. Moiseyev )

Title: . Problems of Oscillations of a Fluid Subjected to
Surface Tension Forces

Source: NASA/Washington, D. C.
Zh. Vychislitel'noi Mat. Fiz.
Moscow, VOL. 5, No. 6, 1965

Date: May 1966 .Pages: 45 References:
Report Identification number(s): 66N27499, NASA-TT-F-1014]

Abbreviated Abstract: Small linear oscillations of ideal fluid in
the presence of surface tension in weightless-
ress or weak gravitational fields. English
translation. )
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haad (15) Author(s):  F. L. Chernousko '
1 .

Title: | ~ Self-Similar Motion of.a ‘Liquid Under -the Action of .
Surface Tension

Source: PMM-Journal of Applied Mathemat1cs ‘and ‘Mechanics,
) VOL. 29, No. 1
t
Date: 1965 Pages: 8 References:

Report Identification number(s): 66A28053, A65-23205

Abbreviated Abstract: Effect of surface tension on weightless 1iquid
behavior. |

(o o
(16) Author(s): E. W. Otto
NASA, Lewis Research Center
t Title: Static and Dynamic Behavior of the Liqui&-Vapor Intey face
During Weightlessness
Source: American-Inst. of Chemical Engineers, National Meeting,
55th Symposium on Effects of Zero Gravity on Fluid
Dynamics and Heat Transfer, Hougton, Texas
Date: Feb. 7 - 11, 1965 Pages: 20 References:
Report Identification number(s): 66A39886
Abbreviated Abstract: Liquid-vapor system problem’ areas and
researdh literature.
A 3
N ™
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(17)

(18)

Author(s):

Title:

Sourcg:

‘Date:

E. W. Otto -
NASA/Lewis Research Center, Cleveland, Ohio

Hydrodynamic¢s \of Liquid Surfaces

. e
\ o
.

L

Selected Technology for the Petroleum Industry

1966 Pages: 21 References:

Report Identification number(s): 66N33669 (part of N66-33666)

Abbreviated Abstract: Research en dynamic behavior of liquids and

Author(s):

Title:

Source:

Date:

gases in zero gravity flight: drop tower,
aircraft, and rocket facilitiesw Interface
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Stanford University, California, Department of Mechanical
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Madrid, Spain \
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August 1967 Pages: 39 References:

Report Identification number(s): 68N27747, RAE-TR-67207
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Title:

Sourca:

Date:

K. L. Abdalla; E. W. Otto; E. P. Symons; D. A. Petrash
NASA/Lewis Research Center

Liquid Transfer Demonstration on Board Apollo 14 During
Transearth Coast

NASA/Lewis Research Center, Cleveland, Ohio‘

Nov. 1971 Pages: 31 References:

Report ldentification number(s): 