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    The NASA STI Program Office . . . in Profile

Since its founding, NASA has been dedicated
to the advancement of aeronautics and space
science. The NASA Scientific and Technical
Information (STI) Program Office plays a key
part in helping NASA maintain this important
role.

The NASA STI Program Office is operated by
Langley Research Center, the lead center for
NASA’s scientific and technical information.
The NASA STI Program Office provides access
to the NASA STI Database, the largest collection
of aeronautical and space science STI in the
world. The Program Office is also NASA’s
institutional mechanism for disseminating the
results of its research and development activities.
These results are published by NASA in the
NASA STI Report Series, which includes the
following report types:

� TECHNICAL PUBLICATION. Reports of
completed research or a major significant
phase of research that present the results of
NASA programs and include extensive data or
theoretical analysis. Includes compilations of
significant scientific and technical data and
information deemed to be of continuing
reference value. NASA’s counterpart of peer-
reviewed formal professional papers but has
less stringent limitations on manuscript length
and extent of graphic presentations.

� TECHNICAL MEMORANDUM. Scientific
and technical findings that are preliminary or
of specialized interest, e.g., quick release
reports, working papers, and bibliographies
that contain minimal annotation. Does not
contain extensive analysis.

� CONTRACTOR REPORT. Scientific and
technical findings by NASA-sponsored
contractors and grantees.

� CONFERENCE PUBLICATION. Collected
papers from scientific and technical
conferences, symposia, seminars, or other
meetings sponsored or cosponsored by NASA.

� SPECIAL PUBLICATION. Scientific,
technical, or historical information from
NASA programs, projects, and missions,
often concerned with subjects having
substantial public interest.

� TECHNICAL TRANSLATION.
English-language translations of foreign
scientific and technical material pertinent to
NASA’s mission.

Specialized services that complement the STI
Program Office’s diverse offerings include
creating custom thesauri, building customized
databases, organizing and publishing research
results . . . even providing videos.

For more information about the NASA STI
Program Office, see the following:

� Access the NASA STI Program Home Page at
http://www.sti.nasa.gov

� E-mail your question via the Internet to
help@sti.nasa.gov

� Fax your question to the NASA Access Help
Desk at (301) 621-0134

� Telephone the NASA Access Help Desk at
(301) 621-0390

� Write to:
NASA Access Help Desk
NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934



Introduction

This issue of Aerospace Medicine and Biology, A Continuing Bibliography with Indexes (NASA
SP-7011) lists reports, articles, and other documents recently announced in the NASA STI Database.
In its subject coverage, Aerospace Medicine and Biology concentrates on the biological, physiologi-
cal, psychological, and environmental effects to which humans are subjected during and following
simulated or actual flight in the Earth’s atmosphere or in interplanetary space. References describing
similar effects on biological organisms of lower order are also included. Such related topics as sani-
tary problems, pharmacology, toxicology, safety and survival, life support systems, exobiology, and
personnel factors receive appropriate attention. Applied research receives the most emphasis, but
references to fundamental studies and theoretical principles related to experimental development
also qualify for inclusion.

Each entry in the publication consists of a standard bibliographic citation accompanied, in most
cases, by an abstract. 

The NASA CASI price code table, addresses of organizations, and document availability informa-
tion are included before the abstract section.

Two indexes—subject and author are included after the abstract section.
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SCAN Goes Electronic!
If  you have electronic mail or if you can access the Internet, you can view biweekly issues of SCAN
from your desktop absolutely free!

Electronic SCAN takes advantage of computer technology to inform you of the latest worldwide,
aerospace-related, scientific and technical information that has been published.

No more waiting while the paper copy is printed and mailed to you. You can view Electronic SCAN
the same day it is released—up to 191 topics to browse at your leisure. When you locate a publication
of interest, you can print the announcement. You can also go back to the Electronic SCAN home page
and follow the ordering instructions to quickly receive the full document.

Start your access to Electronic SCAN today. Over 1,000 announcements of new reports, books, con-
ference proceedings, journal articles...and more—available to your computer every two weeks.

For Internet access to E-SCAN, use any of the
following addresses:

http://www.sti.nasa.gov
ftp.sti.nasa.gov
gopher.sti.nasa.gov

To receive a free subscription, send e-mail for complete information about the service first. Enter
scan@sti.nasa.gov on the address line. Leave the subject and message areas blank and send. You
will receive a reply in minutes.

Then simply determine the SCAN topics you wish to receive and send a second e-mail to
listserve@sti.nasa.gov. Leave the subject line blank and enter a subscribe command in the message
area formatted as follows:

Subscribe <desired list> <Your name>

For additional information, e-mail a message to help@sti.nasa.gov.

Phone: (301) 621-0390

Fax: (301) 621-0134

Write: NASA Access Help Desk
NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934

Looking just for Aerospace Medicine and Biology reports?

Although hard copy distribution has been discontinued, 
you can still receive these vital announcements through 
your E-SCAN subscription. Just subscribe SCAN-AEROMED 
in the message area of your e-mail to listserve@sti.nasa.gov.



Table of Contents
Records are arranged in categories 51 through 55, the Life Sciences division of STAR. Selecting a
category will link you to the collection of records cited in this issue pertaining to that category.

51 Life  Sciences (General) 1

52 Aerospace Medicine 5
Includes physiological factors; biological effects of radiation; and effects of weightlessness
on man and animals.

53 Behavioral  Sciences 8
Includes psychological factors; individual and group behavior; crew training and evaluation;
and psychiatric research.

54 Man/System Technology and Life Support 10
Includes human engineering; biotechnology; and space suits and protective clothing.

55 Space Biology 14
Includes exobiology; planetary biology; and extraterrestrial life.

Indexes
Two indexes are available. You may use the find command under the tools menu while viewing the
PDF file for direct match searching on any text string. You may also view the indexes provided, for
searching on NASA Thesaurus subject terms and author names.

Subject Term Index ST-1
Author Index PA-1
Selecting an index above will link you to that comprehensive listing.

Document  Availability
Select Availability  Info  for important information about NASA Scientific and Technical Infor-
mation (STI) Program Office products and services, including registration with the NASA Center
for AeroSpace Information (CASI) for access to the NASA CASI TRS (Technical Report Server),
and availability and pricing information for cited documents.



The New NASA V ideo
Catalog is Here

To order your       copy,

call the NASA Access Help Desk at

(301) 621-0390,

fax to

(301) 621-0134,

e-mail to

help@sti.nasa.gov,

or visit the NASA STI Program

homepage at

http://www.sti.nasa.gov/STI-homepage.html
(Select STI Program Bibliographic Announcements)

Explore the Universe!



Document  Availability Information
The mission of the NASA Scientific and Technical (STI) Program Office is to quickly, efficiently,
and cost-effectively provide the NASA community with desktop access to STI produced by NASA
and the world’s aerospace industry and academia. In addition, we will provide the aerospace
industry, academia, and the taxpayer access to the intellectual scientific and technical output and
achievements of NASA.

Eligibility and Registration for NASA STI Products and Services

The NASA STI Program offers a wide variety of products and services to achieve its mission. Your
affiliation with NASA determines the level and type of services provided by the NASA STI
Program. To assure that appropriate level of services are provided, NASA STI users are requested to
register at the NASA Center for AeroSpace Information (CASI). Please contact NASA CASI in one
of the following ways:

E-mail: help@sti.nasa.gov
Fax: 301-621-0134
Phone: 301-621-0390
Mail: ATTN: Registration Services

NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934

Limited Reproducibility

In the database citations, a note of limited reproducibility appears if there are factors affecting the
reproducibility of more than 20 percent of the document. These factors include faint or broken type,
color photographs, black and white photographs, foldouts, dot matrix print, or some other factor that
limits the reproducibility of the document. This notation also appears on the microfiche header.

NASA Patents and Patent Applications

Patents and patent applications owned by NASA are announced in the STI Database. Printed copies
of patents (which are not microfiched) are available for purchase from the U.S. Patent and
Trademark Office.

When ordering patents, the U.S. Patent Number should be used, and payment must be remitted in
advance, by money order or check payable to the Commissioner of Patents and Trademarks. Prepaid
purchase coupons for ordering are also available from the U.S. Patent and Trademark Office.



NASA patent application specifications are sold in both paper copy and microfiche by the NASA
Center for AeroSpace Information (CASI). The document ID number should be used in ordering
either paper copy or microfiche from CASI.

The patents and patent applications announced in the STI Database are owned by NASA and are
available for royalty-free licensing. Requests for licensing terms and further information should be
addressed to:

National Aeronautics and Space Administration
Associate General Counsel for Intellectual Property
Code GP
Washington, DC 20546-0001

Sources  for Documents

One or more sources from which a document announced in the STI Database is available to the
public is ordinarily given on the last line of the citation. The most commonly indicated sources and
their acronyms or abbreviations are listed below, with an Addresses of Organizations list near the
back of this section. If the publication is available from a source other than those listed, the publisher
and his address will be displayed on the availability line or in combination with the corporate source.

Avail: NASA CASI. Sold by the NASA Center for AeroSpace Information. Prices for hard copy
(HC) and microfiche (MF) are indicated by a price code following the letters HC or MF in
the citation. Current values are given in the NASA CASI Price Code Table near the end of
this section.
Note on Ordering Documents: When ordering publications from NASA CASI, use the document ID number
or other report number. It is also advisable to cite the title and other bibliographic identification.

Avail: SOD (or GPO). Sold by the Superintendent of Documents, U.S. Government Printing
Office, in hard copy.

Avail: BLL  (formerly NLL): British Library Lending Division, Boston Spa, Wetherby, Yorkshire,
England. Photocopies available from this organization at the price shown. (If none is given,
inquiry should be addressed to the BLL.)

Avail: DOE Depository Libraries. Organizations in U.S. cities and abroad that maintain
collections of Department of Energy reports, usually in microfiche form, are listed in
Energy Research Abstracts. Services available from the DOE and its depositories are
described in a booklet, DOE Technical Information Center—Its Functions and Services
(TID-4660), which may be obtained without charge from the DOE Technical Information
Center.

Avail: ESDU. Pricing information on specific data, computer programs, and details on ESDU
International topic categories can be obtained from ESDU International.

Avail: Fachinformationszentrum Karlsruhe. Gesellschaft für wissenschaftlich-technische
Information mbH 76344 Eggenstein-Leopoldshafen, Germany.



Avail: HMSO. Publications of Her Majesty’s Stationery Office are sold in the U.S. by Pendragon
House, Inc. (PHI), Redwood City, CA. The U.S. price (including a service and mailing
charge) is given, or a conversion table may be obtained from PHI.

Avail: Issuing Activity, or Corporate Author, or no indication of availability. Inquiries as to the
availability of these documents should be addressed to the organization shown in the
citation as the corporate author of the document.

Avail: NASA Public Document Rooms. Documents so indicated may be examined at or purchased
from the National Aeronautics and Space Administration (JBD-4), Public Documents
Room (Room 1H23), Washington, DC 20546-0001, or public document rooms located at
NASA installations, and the NASA Pasadena Office at the Jet Propulsion Laboratory.

Avail: NTIS. Sold by the National Technical Information Service. Initially distributed microfiche
under the NTIS SRIM (Selected Research in Microfiche) are available. For information
concerning this service, consult the NTIS Subscription Section, Springfield, VA 22161.

Avail: Univ. Microfilms. Documents so indicated are dissertations selected from Dissertation
Abstracts and are sold by University Microfilms as xerographic copy (HC) and microfilm.
All requests should cite the author and the Order Number as they appear in the citation.

Avail: US Patent and Trademark Office. Sold by Commissioner of Patents and Trademarks, U.S.
Patent and Trademark Office, at the standard price of $1.50 each, postage free.

Avail: (US Sales Only). These foreign documents are available to users within the United States
from the National Technical Information Service (NTIS). They are available to users
outside the United States through the International Nuclear Information Service (INlS)
representative in their country, or by applying directly to the issuing organization.

Avail: USGS. Originals of many reports from the U.S. Geological Survey, which may contain
color illustrations, or otherwise may not have the quality of illustrations preserved in the
microfiche or facsimile reproduction, may be examined by the public at the libraries of the
USGS field offices whose addresses are listed on the Addresses of Organizations page. The
libraries may be queried concerning the availability of specific documents and the possible
utilization of local copying services, such as color reproduction.



Addresses  of Organizations

British Library Lending Division National Technical Information Service
Boston Spa, Wetherby, Yorkshire 5285 Port Royal Road
England Springfield, VA 22161

Commissioner of Patents and Trademarks Pendragon House, Inc.
U.S. Patent and Trademark Office 899 Broadway Avenue
Washington, DC 20231 Redwood City, CA 94063

Department of Energy Superintendent of Documents
Technical Information Center U.S. Government Printing Office
P.O. Box 62 Washington, DC 20402
Oak Ridge, TN 37830

University Microfilms
European Space Agency– A Xerox Company

Information Retrieval Service ESRIN 300 North Zeeb Road
Via Galileo Galilei Ann Arbor, MI 48106
00044 Frascati (Rome) Italy

University Microfilms, Ltd.
ESDU International Tylers Green
27 Corsham Street London, England
London
N1 6UA U.S. Geological Survey Library National Center
England MS 950

12201 Sunrise Valley Drive
Fachinformationszentrum Karlsruhe Reston, VA 22092

Gesellschaft für wissenschaftlich–technische
Information mbH U.S. Geological Survey Library

76344 Eggenstein–Leopoldshafen, Germany 2255 North Gemini Drive
Flagstaff, AZ 86001

Her Majesty’s Stationery Office
P.O. Box 569, S.E. 1 U.S. Geological Survey
London, England 345 Middlefield Road

Menlo Park, CA 94025
NASA Center for AeroSpace Information
800 Elkridge Landing Road U.S. Geological Survey Library
Linthicum Heights, MD 21090–2934 Box 25046

Denver Federal Center, MS914
(NASA STI Lead Center) Denver, CO 80225
National Aeronautics and Space Administration
Scientific and Technical Information Program Office
Langley Research Center – MS157
Hampton, VA 23681



 NASA CASI Price Code T able
(Effective July 1, 1996)

CASI NORTH
PRICE AMERICAN FOREIGN
CODE PRICE PRICE

A01 $ 6.50 $ 13.00
A02  10.00 20.00
A03 19.50 39.00

A04-A05 21.50 43.00
A06 25.00 50.00
A07 28.00 56.00
A08 31.00 62.00
A09 35.00 70.00
A10 38.00 76.00
A11 41.00 82.00
A12 44.00 88.00
A13 47.00 94.00

A14-A17 49.00 98.00
A18-A21 57.00 114.00
A22-A25 67.00 134.00

A99 Call For Price Call For Price

Important  Notice
The $1.50 domestic and $9.00 foreign shipping and handling fee currently being charged will remain
the same. Foreign airmail is $27.00 for the first 1-3 items, $9.00 for each additional item. Additional-
ly, a new processing fee of $2.00 per each video ordered will be assessed.

For users registered at the NASA CASI, document orders may be invoiced at the end of the month,
charged against a deposit account, or paid by check or credit card. NASA CASI accepts American
Express, Diners’ Club, MasterCard, and VISA credit cards. There are no shipping and handling
charges. To register at the NASA CASI, please request a registration form through the NASA Access
Help Desk at the numbers or addresses below.

Return Policy
The NASA Center for AeroSpace Information will gladly replace or make full refund on items you
have requested if we have made an error in your order, if the item is defective, or if it was received in
damaged condition and you contact us within 30 days of your original request. Just contact our
NASA Access Help Desk at the numbers or addresses listed below.

NASA Center for AeroSpace Information E-mail: help@sti.nasa.gov
800 Elkridge Landing Road Fax: (301) 621-0134
Linthicum Heights, MD 21090-2934 Phone: (301) 621-0390

Rev. 6/96



Federal Depository Library Program

In order to provide the general public with greater access to U.S. Government publications, Congress
established the Federal Depository Library Program under the Government Printing Office (GPO),
with 53 regional depositories responsible for permanent retention of material, inter-library loan, and
reference services. At least one copy of nearly every NASA and NASA-sponsored publication,
either in printed or microfiche format, is received and retained by the 53 regional depositories. A list
of the Federal Regional Depository Libraries, arranged alphabetically by state, appears at the very
end of this section. These libraries are not sales outlets. A local library can contact a regional
depository to help locate specific reports, or direct contact may be made by an individual.

Public Collection of NASA Documents

An extensive collection of NASA and NASA-sponsored publications is maintained by the British
Library Lending Division, Boston Spa, Wetherby, Yorkshire, England for public access. The British
Library Lending Division also has available many of the non-NASA publications cited in the STI
Database. European requesters may purchase facsimile copy or microfiche of NASA and
NASA-sponsored documents FIZ–Fachinformation Karlsruhe–Bibliographic Service, D-76344
Eggenstein-Leopoldshafen, Germany and TIB–Technische Informationsbibliothek, P.O. Box
60 80, D-30080 Hannover, Germany.

Submitting  Documents

All  users of this abstract service are urged to forward reports to be considered for announcement in
the STI Database. This will aid NASA in its efforts to provide the fullest possible coverage of all
scientific and technical publications that might support aeronautics and space research and
development. If you have prepared relevant reports (other than those you will transmit to NASA,
DOD, or DOE through the usual contract- or grant-reporting channels), please send them for
consideration to:

ATTN: Acquisitions Specialist
NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934.

Reprints of journal articles, book chapters, and conference papers are also welcome.

You may specify a particular source to be included in a report announcement if you wish; otherwise
the report will be placed on a public sale at the NASA Center for AeroSpace Information.
Copyrighted publications will be announced but not distributed or sold.



Federal Regional Depository Libraries

ALABAMA
AUBURN UNIV. AT MONTGOMERY
  LIBRARY
Documents Dept.
7300 University Dr.
Montgomery, AL 36117–3596
(205) 244–3650 Fax: (205) 244–0678

UNIV. OF ALABAMA
Amelia Gayle Gorgas Library
Govt. Documents
P.O. Box 870266
Tuscaloosa, AL 35487–0266
(205) 348–6046 Fax: (205) 348–0760

ARIZONA
DEPT. OF LIBRARY, ARCHIVES,
  AND PUBLIC RECORDS
Research Division
Third Floor, State Capitol
1700 West Washington
Phoenix, AZ 85007
(602) 542–3701 Fax: (602) 542–4400

ARKANSAS
ARKANSAS STATE LIBRARY
State Library Service Section
Documents Service Section
One Capitol Mall
Little Rock, AR 72201–1014
(501) 682–2053 Fax: (501) 682–1529

CALIFORNIA
CALIFORNIA STATE LIBRARY
Govt. Publications Section
P.O. Box 942837 – 914 Capitol Mall 
Sacramento, CA 94337–0091
(916) 654–0069 Fax: (916) 654–0241

COLORADO
UNIV. OF COLORADO – BOULDER
Libraries – Govt. Publications
Campus Box 184
Boulder, CO 80309–0184
(303) 492–8834 Fax: (303) 492–1881

DENVER PUBLIC LIBRARY
Govt. Publications Dept. BSG
1357 Broadway
Denver, CO 80203–2165
(303) 640–8846 Fax: (303) 640–8817

CONNECTICUT
CONNECTICUT STATE LIBRARY
231 Capitol Avenue
Hartford, CT 06106
(203) 566–4971 Fax: (203) 566–3322

FLORIDA
UNIV. OF FLORIDA LIBRARIES
Documents Dept.
240 Library West
Gainesville, FL 32611–2048
(904) 392–0366 Fax: (904) 392–7251

GEORGIA
UNIV. OF GEORGIA LIBRARIES
Govt. Documents Dept.
Jackson Street
Athens, GA 30602–1645
(706) 542–8949 Fax: (706) 542–4144

HAWAII
UNIV. OF HAWAII
Hamilton Library
Govt. Documents Collection
2550 The Mall
Honolulu, HI 96822
(808) 948–8230 Fax: (808) 956–5968

IDAHO
UNIV. OF IDAHO LIBRARY
Documents Section
Rayburn Street
Moscow, ID 83844–2353
(208) 885–6344 Fax: (208) 885–6817

ILLINOIS
ILLINOIS STATE LIBRARY
Federal Documents Dept.
300 South Second Street
Springfield, IL 62701–1796
(217) 782–7596 Fax: (217) 782–6437

INDIANA
INDIANA STATE LIBRARY
Serials/Documents Section
140 North Senate Avenue
Indianapolis, IN 46204–2296
(317) 232–3679 Fax: (317) 232–3728

IOWA
UNIV. OF IOWA LIBRARIES
Govt. Publications 
Washington & Madison Streets
Iowa City, IA 52242–1166
(319) 335–5926 Fax: (319) 335–5900

KANSAS
UNIV. OF KANSAS
Govt. Documents & Maps Library
6001 Malott Hall
Lawrence, KS 66045–2800
(913) 864–4660 Fax: (913) 864–3855

KENTUCKY
UNIV. OF KENTUCKY
King Library South
Govt. Publications/Maps Dept.
Patterson Drive
Lexington, KY 40506–0039
(606) 257–3139 Fax: (606) 257–3139

LOUISIANA
LOUISIANA STATE UNIV.
Middleton Library
Govt. Documents Dept.
Baton Rouge, LA 70803–3312
(504) 388–2570 Fax: (504) 388–6992

LOUISIANA TECHNICAL UNIV.
Prescott Memorial Library
Govt. Documents Dept.
Ruston, LA 71272–0046
(318) 257–4962 Fax: (318) 257–2447

MAINE
UNIV. OF MAINE
Raymond H. Fogler Library
Govt. Documents Dept.
Orono, ME 04469–5729
(207) 581–1673 Fax: (207) 581–1653

MARYLAND
UNIV. OF MARYLAND – COLLEGE P ARK
McKeldin Library
Govt. Documents/Maps Unit
College Park, MD 20742
(301) 405–9165 Fax: (301) 314–9416

MASSACHUSETTS
BOSTON PUBLIC LIBRARY
Govt. Documents 
666 Boylston Street
Boston, MA 02117–0286
(617) 536–5400, ext. 226
Fax: (617) 536–7758

MICHIGAN
DETROIT PUBLIC LIBRARY
5201 Woodward Avenue
Detroit, MI 48202–4093
(313) 833–1025 Fax: (313) 833–0156

LIBRARY OF MICHIGAN
Govt. Documents Unit
P.O. Box 30007
717 West Allegan Street
Lansing, MI 48909
(517) 373–1300 Fax: (517) 373–3381

MINNESOTA
UNIV. OF MINNESOTA
Govt. Publications 
409 Wilson Library
309 19th Avenue South
Minneapolis, MN 55455
(612) 624–5073 Fax: (612) 626–9353

MISSISSIPPI
UNIV. OF MISSISSIPPI
J.D. Williams Library
106 Old Gym Bldg.
University, MS 38677
(601) 232–5857 Fax: (601) 232–7465

MISSOURI
UNIV. OF MISSOURI – COLUMBIA
106B Ellis Library
Govt. Documents Sect.
Columbia, MO 65201–5149
(314) 882–6733 Fax: (314) 882–8044

MONTANA
UNIV. OF MONTANA
Mansfield Library
Documents Division
Missoula, MT 59812–1195
(406) 243–6700 Fax: (406) 243–2060

NEBRASKA
UNIV. OF NEBRASKA – LINCOLN
D.L. Love Memorial Library
Lincoln, NE 68588–0410
(402) 472–2562 Fax: (402) 472–5131

NEVADA
THE UNIV. OF NEVADA
  LIBRARIES
Business and Govt. Information
  Center
Reno, NV 89557–0044
(702) 784–6579 Fax: (702) 784–1751

NEW JERSEY
NEWARK PUBLIC LIBRARY
Science Div. – Public Access
P.O. Box 630  
Five Washington Street 
Newark, NJ 07101–7812
(201) 733–7782 Fax: (201) 733–5648

NEW MEXICO
UNIV. OF NEW MEXICO
General Library
Govt. Information Dept.
Albuquerque, NM 87131–1466
(505) 277–5441 Fax: (505) 277–6019

NEW MEXICO STATE LIBRARY
325 Don Gaspar Avenue
Santa Fe, NM 87503
(505) 827–3824 Fax: (505) 827–3888

NEW YORK
NEW YORK STATE LIBRARY
Cultural Education Center
Documents/Gift & Exchange Section
Empire State Plaza
Albany, NY 12230–0001
(518) 474–5355 Fax: (518) 474–5786

NORTH CAROLINA
UNIV. OF NORTH CAROLINA –
  CHAPEL HILL
Walter Royal Davis Library
CB 3912, Reference Dept.
Chapel Hill, NC 27514–8890
(919) 962–1151 Fax: (919) 962–4451

NORTH DAKOTA
NORTH DAKOTA STATE UNIV. LIB.
Documents
P.O. Box 5599
Fargo, ND 58105–5599
(701) 237–8886 Fax: (701) 237–7138

UNIV. OF NORTH DAKOTA
Chester Fritz Library
University Station
P.O. Box 9000 – Centennial and
  University Avenue
Grand Forks, ND  58202–9000
(701) 777–4632 Fax: (701) 777–3319

OHIO
STATE LIBRARY OF OHIO
Documents Dept.
65 South Front Street
Columbus, OH 43215–4163
(614) 644–7051 Fax: (614) 752–9178

OKLAHOMA
OKLAHOMA DEPT. OF LIBRARIES
U.S. Govt. Information Division
200 Northeast 18th Street
Oklahoma City, OK 73105–3298
(405) 521–2502, ext. 253
Fax: (405) 525–7804

OKLAHOMA STATE UNIV.
Edmon Low Library
Stillwater, OK 74078–0375
(405) 744–6546 Fax: (405) 744–5183

OREGON
PORTLAND STATE UNIV.
Branford P. Millar Library
934 Southwest Harrison 
Portland, OR 97207–1151
(503) 725–4123 Fax: (503) 725–4524

PENNSYLVANIA
STATE LIBRARY OF PENN.
Govt. Publications Section
116 Walnut & Commonwealth Ave. 
Harrisburg, PA 17105–1601
(717) 787–3752 Fax: (717) 783–2070

SOUTH CAROLINA
CLEMSON UNIV.
Robert Muldrow Cooper Library
Public Documents Unit
P.O. Box 343001
Clemson, SC 29634–3001
(803) 656–5174 Fax: (803) 656–3025

UNIV. OF SOUTH CAROLINA
Thomas Cooper Library
Green and Sumter Streets
Columbia, SC  29208
(803) 777–4841  Fax: (803) 777–9503

TENNESSEE
UNIV. OF MEMPHIS LIBRARIES
Govt. Publications Dept.
Memphis, TN 38152–0001
(901) 678–2206 Fax: (901) 678–2511

TEXAS
TEXAS STATE LIBRARY
United States Documents
P.O. Box 12927 – 1201 Brazos
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➊ 19970001126 NASA Langley Research Center, Hampton, VA USA
➋ Water Tunnel Flow Visualization Study Through Poststall of 12 Novel Planform Shapes
➌ Gatlin, Gregory M., NASA Langley Research Center, USA Neuhart, Dan H., Lockheed Engineering and Sciences Co., USA;
➍ Mar. 1996; 130p; In English
➎ Contract(s)/Grant(s): RTOP 505-68-70-04
➏ Report No(s): NASA-TM-4663; NAS 1.15:4663; L-17418; No Copyright; Avail: CASI; A07, Hardcopy; A02, Microfiche
➐ To determine the flow field characteristics of 12 planform geometries, a flow visualization investigation was conducted

in the Langley 16- by 24-Inch Water Tunnel. Concepts studied included flat plate representations of diamond wings, twin
bodies, double wings, cutout wing configurations, and serrated forebodies. The off-surface flow patterns were identified by
injecting colored dyes from the model surface into the free-stream flow. These dyes generally were injected so that the local-
ized vortical flow patterns were visualized. Photographs were obtained for angles of attack ranging from 10’ to 50’, and all
investigations were conducted at a test section speed of 0.25 ft per sec. Results from the investigation indicate that the forma-
tion of strong vortices on highly swept forebodies can improve poststall lift characteristics; however, the asymmetric bursting
of these vortices could produce substantial control problems. A wing cutout was found to significantly alter the position of
the forebody vortex on the wing by shifting the vortex inboard. Serrated forebodies were found to effectively generate multi-
ple vortices over the configuration. Vortices from 65’ swept forebody serrations tended to roll together, while vortices from
40’ swept serrations were more effective in generating additional lift caused by their more independent nature.

➑ Author
➒ Water Tunnel Tests; Flow Visualization; Flow Distribution; Free Flow; Planforms; Wing Profiles; Aerodynamic

Configurations
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19970025318  California Univ., Los Angeles, CA USA
Genetic Transformation Systems for Characterization of Gene Promoters in Marine Algae  Final Report, 15 Dec. 1992 -
31 Dec. 1995
Smith, G. Jason, California Univ., USA; Dec. 1995; 5p; In English
Contract(s)/Grant(s): N00014-93-I-0182
Report No.(s): AD-A324528; No Copyright; Avail: CASI; A01, Hardcopy; A01, Microfiche

This report summarizes the results of ONR funded research focused on the development of a general method for directed
genetic manipulation of marine algae based on DNA transfection. The research established the use of electroporation for DNA
transfection and macromolecular loading of walled diatom cells through the development of an osmotically compatible electropo-
ration buffer, Seapore Buffer. This technique was extended to several other diverse groups of marine phytoplankton. Expression
of transfected genes was demonstrated and stability of transfection assessed. Kanamycin and formaldehyde were identified as two
useful selective agents for enrichment of transformed cell lines and enhancement of expression from plasmids bearing the resist-
ance markers. A variety of protein encoding genes where characterized from the diatom Skeletonema costatum and used to identi-
fy potential requirements for efficient translation of heterospecific genes in diatoms. Flanking regulatory sequences of highly
expressed genes were targeted for future development of diatom specific transformation vectors. The protocols developed through
this research provide a foundation for biotechnological utilization of marine chromophyte algae.
DTIC
Marine Biology; Gene Expression; Antibiotics; Genes; Phytoplankton; Genetics; Algae

19970025374  NASA Ames Research Center, Moffett Field, CA USA
Astrobiology Workshop: Leadership in Astrobiology  Final Report
DeVincenzi, D., Editor, NASA Ames Research Center, USA; Briggs, G., NASA Ames Research Center, USA; Cohen, M., NASA
Ames Research Center, USA; Cuzzi, J., NASA Ames Research Center, USA; DesMarais, D., NASA Ames Research Center, USA;
Harper, L., NASA Ames Research Center, USA; Morrison, D., NASA Ames Research Center, USA; Pohorille, A., NASA Ames
Research Center, USA; Dec. 1996; 65p; In English, 9-11 Sep. 1996, Moffet Field, CA, USA; Sponsored by NASA Ames Research
Center, USA; Also announced as 19970025375 through 19970025402
Contract(s)/Grant(s): RTOP 154-88-00; RTOP 199-90-07; RTOP 622-65-32
Report No.(s): NASA-CP-10153; NAS 1.55:10153; A-976058; No Copyright; Avail: CASI; A04, Hardcopy; A01, Microfiche

Astrobiology is defined in the 1996 NASA Strategic Plan as ’The study of the living universe.’ At NASA’s Ames Research
Center, this endeavor encompasses the use of space to understand life’s origin, evolution, and destiny in the universe. Life’s origin
refers to understanding the origin of life in the context of the origin and diversity of planetary systems. Life’s evolution refers to
understanding how living systems have adapted to Earth’s changing environment, to the all-pervasive force of gravity, and how
they may adapt to environments beyond Earth. Life’s destiny refers to making long-term human presence in space a reality, and
laying the foundation for understanding and managing changes in Earth’s environment. The first Astrobiology Workshop brought
together a diverse group of researchers to discuss the following general questions: Where and how are other habitable worlds
formed? How does life originate? How have the Earth and its biosphere influenced each other over time? Can terrestrial life be
sustained beyond our planet? How can we expand the human presence to Mars? The objectives of the Workshop included: discuss-
ing the scope of astrobiology, strengthening existing efforts for the study of life in the universe, identifying new cross-disciplinary
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programs with the greatest potential for scientific return, and suggesting steps needed to bring this program to reality. Ames has
been assigned the lead role for astrobiology by NASA in recognition of its strong history of leadership in multidisciplinary

research in the space, Earth, and life sciences and its pioneering work in studies of the living universe. This initial science
workshop was established to lay the foundation for what is to become a national effort in astrobiology, with anticipated participa-
tion by the university community, other NASA centers, and other agencies. This workshop (the first meeting of its kind ever held)
involved life, Earth, and space scientists in a truly interdisciplinary sharing of ideas related to life in the universe, and by all
accounts was a resounding success.
Author (revised)
Biological Evolution; Exobiology; Multidisciplinary Research

19970025381  NASA Ames Research Center, Moffett Field, CA USA
Gravity and Biology
Morey-Holton, Emily R., NASA Ames Research Center, USA; Astrobiology Workshop: Leadership in Astrobiology; Dec. 1996,
pp. A14-A15; In English; Also announced as 19970025374; No Copyright; Avail: CASI; A01, Hardcopy; A01, Microfiche; Ab-
stract Only; Abstract Only

Gravity has been the most constant environmental factor throughout the evolution of biological species on Earth. Organisms
are rarely exposed to other gravity levels, either increased or decreased, for prolonged periods. Thus, evolution in a constant 1G
field has historically prevented us from appreciating the potential biological consequences of a multi-G universe. to answer the
question ’Can terrestrial life be sustained and thrive beyond our planet?’ we need to understand the importance of gravity on living
systems, and we need to develop a multi-G, rather than a 1G, mentality. The science of gravitational biology took a giant step with
the advent of the space program, which provided the first opportunity to examine living organisms in gravity environments lower
than could be sustained on Earth. Previously, virtually nothing was known about the effects of extremely low gravity on living
organisms, and most of the initial expectations were proven wrong. All species that have flown in space survive in microgravity,
although no higher organism has ever completed a life cycle in space. It has been found, however, that many systems change,
transiently or permanently, as a result of prolonged exposure to microgravity.
Author
Exobiology; Gravitational Effects; Gravitational Physiology; Life Sciences; Extraterrestrial Life

19970025386  Wisconsin Univ., Center for Great Lakes Studies, Milwaukee, WI USA
Response of Microbial Ecosystems to Global Change
Nealson, Ken, Wisconsin Univ., USA; Astrobiology Workshop: Leadership in Astrobiology; Dec. 1996, pp. A26-A27; In English;
Also announced as 19970025374; No Copyright; Avail: CASI; A01, Hardcopy; A01, Microfiche; Abstract Only; Abstract Only

In order to consider the question of global change as it relates to microbial ecosystems, one must be in the right spatial scale
and recognize some fundamental properties of microbial ecosystems and microbes themselves. That is, we must ask what is the
environment that a microbe actually sees; when this is done, we can conclude that large size and complexity are decided disadvan-
tages when global change occurs. As size decreases, the ability to escape from bulk phase conditions increases, and except for
true ecological calamities, the changes that dramatically affect the larger eukaryotes probably have little effect on the microbes
on a global scale. When one also considers the metabolic advantages of a high surface to volume ratio enjoyed by the bacteria,
it is easy to understand why the microbes have remained small-if it was an advantage to be large, they would be large (given 3.8
billion years).
Author
Microorganisms; Ecosystems; Environmental Control

19970025387  California Univ., Berkeley, CA USA
Evolution of Light- and Gravity-Sensing Genes in Plants
Feldman, Lewis, California Univ., USA; Astrobiology Workshop: Leadership in Astrobiology; Dec. 1996, pp. A28-A29; In En-
glish; Also announced as 19970025374; No Copyright; Avail: CASI; A01, Hardcopy; A01, Microfiche; Abstract Only; Abstract
Only

Organisms perceive and respond to a wide variety of physical stimuli, including gravity and light. Following perception,
translation of physical stimuli into a biological response occurs via a number of interlinked steps collectively designated ’signal
transduction.’ When and from where did the gravity signal transduction pathway evolve? The hypothesis advanced here is that
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the signal transduction pathway for gravitaxis (gravitropism) evolved by building on and/or incorporating signal transduction
steps which evolved earlier in connection with prokaryotes responding to light.
Author
Genetics; Genes; Biological Effects; Physiological Responses; Prokaryotes; Gravitropism; Gravireceptors; Gravitational Ef-
fects; Plants (Botany)

19970025388  Columbia Univ., College of Physicians and Surgeons, New York, NY USA
Vertebrate Development in Space: Clues and Complications
Wolgemuth, Debra J., Columbia Univ., USA; Astrobiology Workshop: Leadership in Astrobiology; Dec. 1996, pp. A30-A31; In
English; Also announced as 19970025374; No Copyright; Avail: CASI; A01, Hardcopy; A01, Microfiche; Abstract Only; Ab-
stract Only

The development of an animal includes embryogenesis, growth, and reproduction. The successful completion of this program
requires the capability to survive in and adapt to altered environments. On Earth, the gravitational field represents a constant force
in the environment which may have influenced the size, shape, and behavior of animals throughout evolution. The extent to which
altered gravitational environments can affect the normal developmental program in higher organisms is poorly understood. Space
flight, especially for extended periods of time, represents an altered environment in which animals will be required to undergo
these various aspects of the developmental program, not only in the virtual absence of gravity but also in the presence of other
unique environmental features such as radiation and alterations in atmospheric pressure.
Author
Vertebrates; Reproduction (Biology); Gravitational Fields; Atmospheric Pressure

19970025391  California Univ., Berkeley.  Lawrence Berkeley Lab, CA USA
Biological Responses to Exposure to the Space Radiation Environment
Kronenberg, Amy, California Univ., USA; Astrobiology Workshop: Leadership in Astrobiology; Dec. 1996, pp. A37-A38; In En-
glish; Also announced as 19970025374; No Copyright; Avail: CASI; A01, Hardcopy; A01, Microfiche; Abstract Only; Abstract
Only

The environment in space is different from that on Earth in many ways. One of the environmental factors that is unique is
the space radiation environment. This environment may play an ongoing role in the evolution of life in the universe in addition
to being an important consideration for human exploration in space. The radiation environments encountered in space are different
from the natural background radiation on Earth and are complex in nature. Both bacteria and eukaryotes have evolved a series
of mechanisms to respond to similar damages on Earth.
Author
Aerospace Environments; Biological Effects; Damage; Eukaryotes; Extraterrestrial Radiation; Physiological Responses; Space-
crews

19970025399  California Univ., Santa Cruz, CA USA
Origin of Pr otocells
Deamer, David W., California Univ., USA; Astrobiology Workshop: Leadership in Astrobiology; Dec. 1996, pp. A51-A53; In
English; Also announced as 19970025374; No Copyright; Avail: CASI; A01, Hardcopy; A01, Microfiche

An important question that must be answered if we are to understand life’s origin fully is whether the living state arose a priori
from pre-existing cellular structures. The alternative is that living molecular systems were first present as solutions or adsorbed
films, with cellular life developing only at a later evolutionary stage. If the self-assembly of amphiphilic molecules into mem-
branes preceded the origin of life, it is plausible that the earliest living systems may have had access to encapsulated environments.
The following concepts and experimental results support this conjecture.
Author
Protobiology; Biological Evolution; Protein Synthesis; Life Sciences; Exobiology

19970025400  California Univ., Berkeley, CA USA
Biological Perspective on the Early Earth and the Chemistry that Spawned Life
Pace, Norman R., California Univ., USA; Astrobiology Workshop: Leadership in Astrobiology; Dec. 1996, pp. A54-A56; In En-
glish; Also announced as 19970025374; No Copyright; Avail: CASI; A01, Hardcopy; A01, Microfiche

Our perspective on the nature of the geochemical processes that gave rise to life on Earth has improved enormously over the
past decade. Astronomical and geochemical studies provide an increasingly clear view of the character of the early Earth, at the
time of the origin of life. Microfossil work is increasingly sophisticated in its interpretations and has provided solid evidence for
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life at 3.5 billion years ago or before. Perhaps most dramatically, we can now infer with increasing confidence the biochemical
nature of the earliest life, which also provides information on the environment in which that life came to be. The record that we
interpret for the nature of the earliest life is a quantitative one, phylogenetic trees based on molecules that are found in all of mod-
ern-day life and so must have been present in the earliest genetic cell. Together, the biological and physical information paint a
harsh cradle for life, a violent world of volcanism and hydrothermal interaction with the molten bones of the forming planet. We
must couch our speculation on the origin of life in terms of these findings.
Author
Biochemistry; Biological Evolution; Life Sciences; Geochemistry; Exobiology

19970025924  NASA Ames Research Center, Moffett Field, CA USA
Experimental Modification of Rat Pituitary Gr owth Hormone Cell Function During and After Spaceflight
Hymer, W. C., NASA Ames Research Center, USA; Salada, T., NASA Ames Research Center, USA; Nye, P., NASA Ames Re-
search Center, USA; Grossman, E. J., NASA Ames Research Center, USA; Lane, P. K., NASA Ames Research Center, USA;
Grindeland, R. E., NASA Ames Research Center, USA; Journal of Applied Physiology; 1996; ISSN 8750-7587; Volume 80, No.
3, pp. 955-970; In English; American Society of Gravitational and Space Biology, 1993, Washington, DC, USA; Original contains
color illustrations
Contract(s)/Grant(s): NCC2-370
Report No.(s): NASA-CR-205104; NAS 1.26:205104; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Space-flown rats show a number of flight-induced changes in the structure and function of pituitary Growth Hormone (GH)
cells after in vitro postflight testing. to evaluate the possible effects of microgravity on GH cells themselves, freshly dispersed
rat anterior pituitary gland cells were seeded into vials containing serum +/- 1 micron HydroCortisone (HC) before flight. Five
different cell preparations were used: the entire mixed-cell population of various hormone-producing cell types, cells of density
less than 1.071 g/sq cm (band 1), cells of density greater than 1.071 g/sq cm (band 2), and cells prepared from either the dorsal
or ventral part of the gland. Relative to ground control samples, bioactive GH released from dense cells during flight was reduced
in HC-free medium but was increased in HC-containing medium. Band I and mixed cells usually showed opposite HC-dependent
responses. Release of bioactive GH from ventral flight cells was lower; postflight responses to GH-releasing hormone challenge
were reduced, and the cytoplasmic area occupied by GH in the dense cells was greater. Collectively, the data show that the chemis-
try and cellular makeup of the culture system modifies the response of GH cells to microgravity. As such, these cells offer a system
to identify gravisensing mechanisms in secretory cells in future microgravity research.
Author
Rats; Growth; Cells (Biology); Pituitary Hormones

19970026041  Carolinas Medical Center, Dept. of General Surgery Research, Charlotte, NC USA
Spaceflight and Immune Responses of Rhesus Monkeys  Final Report
Sonnenfeld, Gerald, Carolinas Medical Center, USA; Feb. 1997; 6p; In English
Contract(s)/Grant(s): NAG2-933
Report No.(s): NASA-CR-203558; NAS 1.26:203558; No Copyright; Avail: CASI; A02, Hardcopy; A01, Microfiche

In the grant period, we perfected techniques for determination of interleukin production and leukocyte subset analysis of rhe-
sus monkeys. These results are outlined in detail in publication number 2, appended to this report. Additionally, we participated
in the ARRT restraint test to determine if restraint conditions for flight in the Space Shuttle could contribute to any effects of space
flight on immune responses. All immunological parameters listed in the methods section were tested. Evaluation of the data sug-
gests that the restraint conditions had minimal effects on the results observed, but handling of the monkeys could have had some
effect. These results are outlined in detail in manuscript number 3, appended to this report. Additionally, to help us develop our
rhesus monkey immunology studies, we carried out preliminary studies in mice to determine the effects of stressors on immuno-
logical parameters. We were able to show that there were gender-based differences in the response of immunological parameters
to a stressor. These results are outlined in detail in manuscript number 4, appended to this report.
Derived from text
Monkeys; Physiological Responses; Immune Systems; Leukocytes; Constraints



5

52
AEROSPACE MEDICINE

������	�� ������������ 
�������� ��������� 	

	���� �
� ��������� ���� � 	

	���� �
� �	����	���	��� ��� ���� ���� �������

19970025133  Harvard Univ., Cambridge, MA USA
Structural  Analysis of the Human T-Cell Receptor/HLA-A2/Peptide Complex  Annual Report, 1 Sep. 1995 - 31 Aug. 1996
Wiley, Don C., Harvard Univ., USA; Garboczi, David N., Harvard Univ., USA; Oct. 1996; 21p; In English
Contract(s)/Grant(s): DAMD17-94-J-4060
Report No.(s): AD-A323769; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

During the second year of this grant, we obtained better X-ray data from the crystals of the T-cell receptor/HLA-A2/peptide
complex, by finding improved conditions for freezing the crystals, by producing heavy atom-containing crystals, and by collecting
data at the Cornell High Energy Synchrotron Source (CHESS). by the combination of the techniques of molecular replacement,
multiple isomorphous replacement, and iterative real-space averaging, we were able to determine the structure of the TCR/HLA-
A2/peptide complex. We are in the process of analyzing the immunological implications of the structure and are determining two
closely related structures to allow a fuller interpretation of this central molecular recognition event in the immune system.
DTIC
Structural Analysis; Cells (Biology); Peptides; X Rays; Data Acquisition

19970025389  NASA Ames Research Center, Moffett Field, CA USA
Gravity Sensor Plasticity in the Space Environment
Ross, Muriel D., NASA Ames Research Center, USA; Astrobiology Workshop: Leadership in Astrobiology; Dec. 1996, pp.
A32-A34; In English; Also announced as 19970025374; No Copyright; Avail: CASI; A01, Hardcopy; A01, Microfiche; Abstract
Only; Abstract Only

The ability of the brain to learn from experience and to adapt to new environments is recognized to be profound. This ability,
called ’neural plasticity,’ depends directly on properties of neurons (nerve cells) that permit them to change in dimension, sprout
new parts called spines, change the shape and/or size of existing parts, and to generate, alter, or delete synapses. (Synapses are
communication sites between neurons.) These neuronal properties are most evident during development, when evolution guides
the laying down of a general plan of the nervous system. However, once a nervous system is established, experience interacts with
cellular and genetic mechanisms and the internal milieu to produce unique neuronal substrates that define each individual. The
capacity for experience-related neuronal growth in the brain, as measured by the potential for synaptogenesis, is speculated to be
in the trillions of synapses, but the range of increment possible for any one part of the nervous system is unknown. The question
has been whether more primitive endorgans such as gravity sensors of the inner ear have a capacity for adaptive change, since
this is a form of learning from experience.
Author
Aerospace Environments; Gravitation; Nervous System; Gravitational Effects; Neurophysiology

19970025390  Texas Univ., Southwestern Medical Center, Dallas, TX USA
Human Cardiovascular Adaptation to Altered Environments
Levine, Benjamin, Texas Univ., USA; Astrobiology Workshop: Leadership in Astrobiology; Dec. 1996, pp. A35-A36; In English;
Also announced as 19970025374; No Copyright; Avail: CASI; A01, Hardcopy; A01, Microfiche; Abstract Only; Abstract Only

The human cardiovascular system has an extraordinary adaptive range. Even the most unfit person can, within minutes, in-
crease the amount of blood pumped by the heart and distributed to skeletal muscle by an order of magnitude. Endurance athletes,
who place regular and sustained demands on the cardiovascular system, may have an additional two-fold capacity above more
sedentary individuals. In contrast, bed rest, space flight, or other causes of disuse (i.e., illness or injury) result in a reduction in
maximal capacity by 25 - 30%. Thus the cardiovascular system can be viewed in terms of its acute ability to respond to a sudden
increase in metabolic demand, and a more chronic adaptation to match the range of the system to the regular requirements that
are placed upon it.
Author
Cardiovascular System; Musculoskeletal System; Adaptation; Gravitational Effects; Human Beings
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19970025394  NASA Johnson Space Center, Houston, TX USA
Destination Mars: An Astronaut’s Perspective
Parazynski, Scott, NASA Johnson Space Center, USA; Astrobiology Workshop: Leadership in Astrobiology; Dec. 1996, pp.
A42-A43; In English; Also announced as 19970025374; No Copyright; Avail: CASI; A01, Hardcopy; A01, Microfiche; Abstract
Only; Abstract Only

The recent discovery of possible fossilized life forms within a Martian meteorite has rekindled interest in human exploration
of the planet. While the global scientific community must carefully study this physical evidence as well as await the results of
4 space probes to Mars in the coming years, others are looking ahead to the next logical step of sending humans to the planet. Such
a feat, while a tremendous scientific undertaking, is nearly within the grasp of current technology. The travel distance involved
and the harsh Martian environment itself impose great challenges to human physiology as well as to spacecraft design. Mission
planners face challenges from the long-duration microgravity environment, complex life-support systems, interplanetary radi-
ation, and the psychological stressors involved in such an endeavor.
Author
Mars (Planet); Space Exploration; Mars Exploration; Mars Surface; Extraterrestrial Life

19970025580  Saint Louis Univ., School of Medicine, MO USA
Skeletal Collagen Turnover by the Osteoblast  Final Report
Partridge, Nicola C., Saint Louis Univ., USA; 1997; 6p; In English
Contract(s)/Grant(s): NAG2-454
Report No.(s): NASA-CR-205066; NAS 1.26:205066; No Copyright; Avail: CASI; A02, Hardcopy; A01, Microfiche

Among the most overt negative changes experienced by man and experimental animals under conditions of weightlessness
are the loss of skeletal mass and attendant hypercalciuria. These clearly result from some disruption in the balance between bone
formation and bone resorption (i.e. remodelling) which appears to be due to a decrease in the functions of the osteoblast. In the
studies funded by this project, the clonal osteoblastic cell line, UMR 106-01, has been used to investigate the regulation of collage-
nase and Tissue Inhibitors of MetalloProteases (TIMPs). This project has shed light on the comprehensive role of the osteoblast
in the remodelling process, and, in so doing, provided some insight into how the process might be disrupted under conditions of
microgravity.
Author
Collagens; Osteoporosis; Weightlessness; Bone Demineralization; Musculoskeletal System

19970025601  North Carolina Univ., Chapel Hill, NC USA
Simultaneous Palpation of the Craniosacral Rate at the Head and Feet: Rate Comparison, Intrarater and Interrater Reli -
ability,  and Assessment of Lag Time
Rogers, Joseph S., North Carolina Univ., USA; May 06, 1997; 89p; In English
Report No.(s): AD-A324580; AFIT-97-028; No Copyright; Avail: CASI; A05, Hardcopy; A01, Microfiche

The purposes of this study were to test the assumption that craniosacral motion is constant throughout the human body, deter-
mine the interrater and intrarater reliability of palpating the craniosacral rate at the head and feet, and determine if a lag time was
present between the start of craniosacral events at the head and feet. Subjects. Twenty-eight adult subjects and two craniosacral
examiners. Method. With-in subjects repeated measures design. Examiners were blinded to each other. Results. Craniosacral rates
simultaneously palpated at the head and feet were significantly different. Interrater ICC’s were .08 and .19 at the head and feet
respectively. Intrarater ICC’s ranged from .18 to .30. Lag time trends indicated random phase relationships and faster head rates.
Conclusion. Results did not support craniosacral motion theory.
DTIC
Human Body; Reliability; Trends; Time Lag

19970025698  Psychology Software Tools, Inc., Pittsburgh, PA USA
A Turn-Key System for fMRI   Quarterly Report, Oct. 1996 - Mar. 1997
Jensen, Karen, Psychology Software Tools, Inc., USA; Apr. 28, 1997; 4p; In English
Contract(s)/Grant(s): N00014-96-C-0110
Report No.(s): AD-A324976; ONR-2/0397; No Copyright; Avail: CASI; A01, Hardcopy; A01, Microfiche

The development of the Plexiglas headholder device has continued. We have built our third prototype of the unit and have
just begun testing its functionality. The initial uses of the unit in actual functional Magnetic Resonance Imaging (fMRI) subject
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runs has demonstrated some minor engineering problems associated with the lock-down mechanism to the MRI gurney table.
Software development for the Functional Imaging System (FlS) core routines has been under continual improvement.
DTIC
Magnetic Resonance; Computer Programming; Product Development; Polymethyl Methacrylate

19970025709  Saint George’s Hospital, Medical School, London,  UK
Noninvasive Monitoring of Tissue Oxygenation and Redox Status in Humans  Final Report
Whipp, Brian J., Saint George’s Hospital, UK; Jan. 16, 1997; 18p; In English
Contract(s)/Grant(s): F61708-95-W-0334
Report No.(s): AD-A324355; SPC-95-4020; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

This report results from a contract tasking St. George’s Medical School as follows: The contractor will investigate a cluster
of reliable noninvasive techniques for the tracking of improvements in oxygen delivery, oxygen availability, and oxygen usage
within and in the vicinity of sites of injury. The investigator evaluates a range of state-of-the-art commercially available techniques
designed to monitor the status of tissue hemodynamics and energetics in humans, both within and upstream of selected locations,
such as the limbs and the brain. Techniques will include near infrared spectroscopy and doppler based ultrasound monitoring of
regional blood velocities and flows.
DTIC
Tissues (Biology); Blood Flow; Infrared Spectroscopy; Near Infrared Radiation; Oxidation-Reduction Reactions; Blood Circula-
tion; Oxygenation

19970025914  Air Force Inst. of Tech., School of Engineering, Wright-Patterson AFB, OH USA
Statistical Process Control in Medical Surveillance: An Application Using Spirometry
McAree, Paul W., Air Force Inst. of Tech., USA; Mar. 1996; 82p; In English
Report No.(s): AD-A324401; AFIT/GOR/ENS/96M-7; No Copyright; Avail: CASI; A05, Hardcopy; A01, Microfiche

This research effort concentrated on applying statistical process control techniques to the results of seven years worth of spiro-
metry exams of workers at Wright-Patterson AFB in helping the occupational health squadron identify potential work hazard
areas. Each spirometry exam was classified as abnormal or normal based on a comparison with established normals or a significant
loss of function from the previous year’s exam for the individual. Each test was classified into the work area of the individual and
the number of abnormalities per population of the work area was examined.
DTIC
Control Systems Design; Statistical Analysis; Health; Occupational Diseases

19970026019  Army Research Inst. of Environmental Medicine, Natick, MA USA
SCENARIO: A Military/Industrial Heat Strain Model Modified to Account for Effects of Aer obic Fitness and Progressive
Dehydration
Kraning, Kenneth K., III, Army Research Inst. of Environmental Medicine, USA; Gonzalez, Richard R., Army Research Inst.
of Environmental Medicine, USA; Apr. 1997; 33p; In English
Report No.(s): AD-A323872; USARIEM-TN-97-1; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

This report focuses on the development and application of new mathematical algorithms for blood flow, sweating rate, and
cardiac stroke volume for use in SCENARIO, a previously documented simulation of physiological responses to work in hot envi-
ronments. The new algorithms make for the subject’s level of aerobic fitness and the extent of dehydration which can progressively
deteriorate performance during sustained exposures. Graphic examples of SCENARIO output are given for sustained work in the
normal, euhydrated state and compared with examples of progressive dehydration and of deteriorated physical fitness due to 20
days of bed rest. An novel example of its use as a tactical decision aide is given.
DTIC
Aerobes; Physical Fitness; Algorithms; Computer Programs; Dehydration; Physiological Responses; Heat; Computerized Simu-
lation; Blood Flow; Perspiration; Stroke Volume
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19970026047  Advisory Group for Aerospace Research and Development, Aerospace Medical Panel, Neuilly-Sur-Seine,  France
Medical Screening of Subjects for Acceleration and Positive Pressure Breathing  La Surveillance Medicale des Sujets Rela-
tive aux Accelerations et a la Surpression Ventilatoire
Jul. 1997; 48p; In English
Report No.(s): AGARD-AR-352; ISBN-92-836-0045-2; Copyright Waived; Avail: CASI; A03, Hardcopy; A01, Microfiche

The AGARD Aerospace Medical Panel sponsored a Workshop on the Medical Surveillance of Subjects for Acceleration Re-
search. There remain unanswered questions about the possible long-term medical complications of repetitive exposure to G
forces. The outcome of the Workshop includes a consensus protocol for medical screening of subjects for acceleration research,
and a protocol for a database to track medical occurrences of NATO centrifuges.
Author
Aerospace Medicine; Pressure Breathing; Stress (Physiology); Acceleration Tolerance; Acceleration Stresses (Physiology);
Physiological Effects
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19970025165  Michigan Univ., Ann Arbor, MI USA
A Computational Theory of Executive Cognitive Processes and Human Multiple-Task Performance,  Part 1,  Basic Mecha-
nisms  Interim Report, 1 Jan. 1992 - 1 Dec. 1996
Meyer, David E., Michigan Univ., USA; Kieras, David E., Michigan Univ., USA; Dec. 01, 1996; 125p; In English
Contract(s)/Grant(s): N00014-92-J-1173
Report No.(s): AD-A324264; DRDA-TR-95-ONR-EPIC-6; No Copyright; Avail: CASI; A06, Hardcopy; A02, Microfiche

Persistent controversies about human multiple task performance suggest that research on it will benefit from increased use
of precise computational models. Toward this objective, the present report outlines a comprehensive theoretical framework for
understanding and predicting the performance of concurrent perceptual motor and cognitive tasks. The framework involves an
Executive Process Interactive Control (EPIC) architecture, which has component modules that process information at perceptual,
cognitive, and motor levels. On the basis of EPIC, computational models that use a production system formalism may be
constructed to simulate multiple task performance under a variety of conditions. These models account well for reaction time data
from representative paradigms such as the psychological refractory period (PRP) procedure. With modest numbers of parameters,
good fits between empirical and simulated reaction times support several key conclusions: (1) at a cognitive level, people can
apply distinct sets of production rules simultaneously for executing the procedures of multiple tasks; (2) there is no immutable
central response selection or decision bottleneck; (3) people’s capacity to process information and take action at peripheral per-
ceptual motor levels is limited; (4) to cope with such limits and to satisfy task priorities, flexible scheduling strategies are used;
(5) these strategies are mediated by executive cognitive processes that coordinate concurrent tasks adaptively. The initial success
of EPIC and models based on it suggest that they may help characterize multiple task performance across many domains, including
ones that have substantial practical relevance.
DTIC
Human Performance; Cognition; Psychomotor Performance; Mathematical Models; Mental Performance; Psychology; Perfor-
mance Prediction; Workloads (Psychophysiology)

19970025442  NASA Johnson Space Center, Houston, TX USA
Studies of the Interactions Between Vestibular Function and Tactual Orientation Display Systems  Final Report
Cholewiak, Roger W., Princeton Univ., USA; Reschke, Millard F., NASA Johnson Space Center, USA; National Aeronautics and
Space Administration (NASA) /American Society for Engineering Education (ASEE) Summer Faculty Fellowship Program; Jun.
1997; Volume 1, pp. 8.3-8.15; In English; Also announced as 19970025435
Contract(s)/Grant(s): NAG9-867; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

When humans experience conditions in which internal vestibular cues to movement or spatial location are challenged or con-
tradicted by external visual information, the result can be spatial disorientation, often leading to motion sickness. Spatial dis-
orientation can occur in any situation in which the individual is passively moved in the environment, but is most common in
automotive, aircraft, or undersea travel. Significantly, the incidence of motion sickness in space travel is great: The majority of
individuals in Shuttle operations suffer from the syndrome. Even after the space-sickness-producing influences of spatial dis-
orientation dissipate, usually within several days, there are other situations in which, because of the absence of reliable or familiar
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vestibular cues, individuals in space still experience disorientation, resulting in a reliance on the already preoccupied sense of
vision. One possible technique to minimize the deleterious effects of spatial disorientation might be to present attitude information
(including orientation, direction, and motion) through another less-used sensory modality - the sense of touch. Data from experi-
ences with deaf and blind persons indicate that this channel can provide useful communication and mobility information on a real-
time basis. More recently, technologies have developed to present effective attitude information to pilots in situations in which
dangerously ambiguous and conflicting visual and vestibular sensations occur. This summers project at NASA-Johnson Space
Center will evaluate the influence of motion-based spatial disorientation on the perception of tactual stimuli representing veridical
position and orientation information, presented by new dynamic vibrotactile array display technologies. In addition, the possibil-
ity will be explored that tactile presentations of motion and direction from this alternative modality might be useful in mitigating
or alleviating spatial disorientation produced by multi-axis rotatory systems, monitored by physiological recording techniques
developed at JSC.
Author
Display Devices; Visual Perception; Touch; Signs and Symptoms; Physiology; Motion Sickness

19970025554  Michigan Univ., Dept. of Psychology, Ann Arbor, MI USA
A Computational Theory of Executive Cognitive Processes and Human Multiple-T ask Performance,  Part 2,  Accounts
of Psychological Refractory-Period Phenomena  Interim Report, 1 Jan. 1992 - 1 Jan 1997
Meyer, David E., Michigan Univ., USA; Kieras, David E., Michigan Univ., USA; Jan. 1997; 87p; In English
Contract(s)/Grant(s): N00014-92-J-1173
Report No.(s): AD-A324235; TR-95-ONR-EPIC-7; No Copyright; Avail: CASI; A05, Hardcopy; A01, Microfiche

Further simulations of multiple task performance have been conducted with computational models that are based on the
Executive Process Interactive Control (EPIC) architecture for human information processing. These models account well for pat-
terns of reaction times and psychological refractory period phenomena (delays of overt responses after short stimulus onset
asynchronies) in a variety of laboratory paradigms and realistic situations. This supports the claim of the present theoretical frame-
work that multiple task performance relies on adaptive executive control, which enables substantial amounts of temporal overlap
among stimulus identification, response selection, and movement production processes for concurrent tasks. Such overlap is
achieved through optimized task scheduling by flexible executive processes that satisfy prevailing instructions about task
priorities and allocate limited capacity perceptual motor resources efficiently.
DTIC
Human Performance; Cognition; Mathematical Models; Adaptive Control

19970025638  San Diego State Univ., Dept. of Psychology, San Diego, CA USA
Monitoring Situational A wareness in Tactical Information Displays with Eye-Tracking Instrumentation   Final Report
Marshall, Sandra P., San Diego State Univ., USA; Aug. 29, 1996; 5p; In English
Contract(s)/Grant(s): N00014-95-I-1091
Report No.(s): AD-A324592; No Copyright; Avail: CASI; A01, Hardcopy; A01, Microfiche

The significant modification we have made to the original proposal was the decision to use a scan converter to transmit the
signal from the target computer screen observed by the experimental subject to the eyetracking system. This option was not known
to us when we developed the original proposal, but we determined after consultation with ASL personnel that the scan converter
option would allow us to collect data and conduct analyses more efficiently without additional cost. Under this configuration, we
substituted the scan converter for the stationary scene camera configuration that was originally budgeted.
DTIC
Optical Tracking; Eye Movements; Human-Computer Interface; Data Processing; Decision Making; Conditioning (Learning);
Visual Perception; Human Performance

19970026007  New York Univ., Dept. of Psychology, New York, NY USA
Stimulus Similarity versus Process Similarity in Picture Priming  Final Report, 1 Sep. 1993 - 30 Nov. 1996
Snodgrass, Joan Gay, New York Univ., USA; Apr. 23, 1997; 36p; In English
Contract(s)/Grant(s): F49620-93-I-0535
Report No.(s): AD-A324781; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

This grant has supported the research training of four graduate students and one undergraduate student in the area of human
experimental cognition. Its primary purpose has been to broaden the range of the parent grant, Facilitation and Interference in
Identification of Pictures and Words, by exploring more intensively an unexpected finding from the parent research---namely, that
both explicit memory (recognition) and implicit memory (fragment completion and picture naming) show identical effects of sim-
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ilarity between study and test forms of the picture stimuli. We have explored two areas of research connected with this question.
In the first, we have explored the question of whether the similarity effects occur because of stimulus similarity or process simular-
ity between two sets of items. We have done this by varying whether the fragments presented at study and test are the same or
not, and by whether the level of fragmentation between study and test is the same or not.
DTIC
Images; Analogies; Education
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19970025175  Naval Aerospace Medical Research Lab., Pensacola, FL USA
Muscular Strength and Anthropometric Characteristics of Male and Female Naval Aviation Candidates
Meyer, L. G., Naval Aerospace Medical Research Lab., USA; Pokorski, T. L., Naval Aerospace Medical Research Lab., USA;
Ortel, B . E., Naval Aerospace Medical Research Lab., USA; Saxton, J. L., Naval Aerospace Medical Research Lab., USA; Colly-
er, P. D., Naval Aerospace Medical Research Lab., USA; Dec. 05, 1996; 18p; In English
Report No.(s): AD-A323781; NAMRL-1396; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

The Secretary of Defense directed the military services to allow women to fly all aircraft engaged in combat missions. The
current inventory of naval aircraft was designed to accommodate the general physical characteristics of the male population based
on information that is over 20 years old. Anthropometric standards have been used for a number of years to certify that individuals
entering naval aviation can fit into assigned aircraft. However, there are no established strength standards to assess whether avi-
ation candidates are capable of operating manual foot and hand controls. This study was done to determine current muscular
strength and anthropometric characteristics of male and female aviation candidates. Volunteer subjects included 458 male and 152
female naval aviation students and Naval Academy Midshipmen. Cybex muscle testing equipment was used to measure the
strength and endurance of muscles in the arm, shoulder, and leg. Fourteen different anthropometric measurements were made.
Compared to males entering naval aviation, female candidates were weaker than their male counterparts when measuring both
upper and lower body limb strength. Anthropometry indicated obvious differences in body size with men generally larger than
women in most measurements. The data obtained in this study can be used to develop occupational strength standards for modern
aviation, modify aircraft cockpits, and redesign aviation life support equ ipment. These results may help the Navy in preparing
candidates for aviation and foster confidence in the assignment of aircraft.
DTIC
Muscular Strength; Anthropometry; Males; Females; Armed Forces

19970025221  Sytronics, Inc., Dayton, OH USA
The CG Dataset: Whole Body Surface Scans of 53 Subjects  Interim Report, Mar.  -  Oct. 1996
Brunsman, Matthew A., Sytronics, Inc., USA; Files, Patrick S., Sytronics, Inc., USA; Nov. 1996; 29p; In English
Contract(s)/Grant(s): F41624-93-C-6001; AF Proj. 7184
Report No.(s): AD-A324286; AL/CF-TR-1996-0160; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

The prototype data set was created containing 159 scans of 24 male and 29 female subjects. Each subject is represented by
three scans: one standing scan and two seated scans. Sixteen scans were collected at the Computer Anthropometric Research and
Design (CARD) Laboratory with 16 cyberware WB4 whole body scanner.
DTIC
Computer Design; Computerized Simulation; Data Bases; Scanners; Laser Applications

19970025231  Naval Surface Warfare Center, Panama City, FL USA
Comparison Testing of 0.7-in. Field Emission Display (FED) and 0.7-in. Liquid Crystal Display (LCD) for Use in Head-
Mounted Displays
Gorin, Steven E., Naval Surface Warfare Center, USA; Alexander, Jesse, Naval Surface Warfare Center, USA; Fisher, Robert E.,
Naval Surface Warfare Center, USA; Ma, Goulin, Naval Surface Warfare Center, USA; Dec. 1996; 43p; In English
Report No.(s): AD-A324536; CSS/TR-96/64; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche
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Miniature displays for portable electronic devices have tremendous utility potential both in military and commercial applica-
tions. Emerging technologies would benefit from the high resolution graphic and video images that the displays could provide,
thus enhancing the operator’s access to information without disrupting the whole field of vision or requiring hands-on operation.
The displays demonstrated little difference in their power consumption, magnetic signatures, size, and usefulness in temperature
extremes. However, one of the most promising advantages of the Field Emission Display (FED) is its self-illuminating feature.
This puts the Liquid Crystal Display (LCD) at a disadvantage if a low magnetic signature is required since its backlight would
also have to be redesigned. Redesigning the circuit board for low magnetic signature should be approximately the same for both
displays. Although benchtop testing indicated some measurable differences in color, brightness, and resolution, the opinions of
the users were not as clear cut. Both benchtop and user testing however rated the LCD better than the FED for resolution and color
accuracy. Neither display was acceptable in bright sunlight; both would require shading. More extensive testing would be required
to completely evaluate the displays. Environmental and field testing should be expanded before introduction into the Fleet.
DTIC
Liquid Crystals; Display Devices; Helmet Mounted Displays; Head-Up Displays

19970025320  Army Natick Research and Development Command, MA USA
Computer Modeling for Individual Thermal Pr otection  Final Report, Oct. 1994 - Oct. 1995
DeCristofano, Barry S., Army Natick Research and Development Command, USA; Hoke, Landa C., Army Natick Research and
Development Command, USA; Mar. 1997; 63p; In English
Contract(s)/Grant(s): Proj. AH98
Report No.(s): AD-A324357; NATICK/TR-97/010; No Copyright; Avail: CASI; A04, Hardcopy; A01, Microfiche

The goal of this work is to use computer modeling to enhance individual thermal protection of clothing materials. This model-
ing can evaluate current clothing fabrics and also provide guidance for the development of improved materials. Calculations are
performed on human skin simulant materials and also on the thermal protective fabric Nomex. Some comparisons are made be-
tween calculated and experimental results. In addition, the computer model is used to predict the protective effects of Nomex from
heat fluxes of a flash fire, a CO2 laser or a nuclear explosion. The model also is used to evaluate the importance of several material
parameters (density, specific heat capacity, thermal conductivity) in the thermal protection by Nomex. Finally, the thermal com-
puter code is used to facilitate experimental work pertaining to protection from thermal effects of nuclear weapons by making
correlations between nuclear pulses and trapezoidal pulses (which can be obtained in the laboratory).
DTIC
Computerized Simulation; Clothing; Fabrics; Protective Clothing; Nuclear Weapons; Nuclear Explosions; Thermal Protection

19970025393  Massachusetts Inst. of Tech., Cambridge, MA USA
Artificial Gravity for Human Missions
Young, Laurence R., Massachusetts Inst. of Tech., USA; Astrobiology Workshop: Leadership in Astrobiology; Dec. 1996, pp.
A40-A41; In English; Also announced as 19970025374; No Copyright; Avail: CASI; A01, Hardcopy; A01, Microfiche; Abstract
Only; Abstract Only

Artificial  gravity will be considered as an alternative to currently inadequate countermeasures for long-duration space flight,
of the type required to explore Mars. If we are to commit to a spinning vehicle, the physiological questions get down to two types-
one for a full-time rotating habitat and one for intermittent stimulation-a kind of gravity gym. For full-time rotation, the first ques-
tion is what level of acceleration at foot level is the minimum required to maintain normal function? Various means of achieving
the artificial gravity will be considered, but we initially just concentrate on the size and speed needed to give sufficient centripetal
acceleration. We can be reasonably certain that 1 G will suffice, but is it needed? Will a half-G do? Or can we avoid deconditioning
by spinning continuously at a level of 0.38 Gs to match the Martian gravity?
Derived from text
Artificial Gravity; Rotation; Space Missions; Aerospace Medicine; Environmental Control; Rotating Environments;
Gravitational Physiology; Spacecraft Environments

19970025421  Deutsche Forschungs- und Versuchsanstalt fuer Luft- und Raumfahrt, Inst. fuer Flugmechanik, Brunswick,  Ger-
many
Rotorcraft-Pilot  Coupling: A Critical Issue for Highly Augmented Helicopters?
Hamel, Peter G., Deutsche Forschungs- und Versuchsanstalt fuer Luft- und Raumfahrt, Germany; Apr. 1997; 10p; In English; Also
announced as 19970025403; Copyright Waived; Avail: CASI; A02, Hardcopy; A04, Microfiche

Rotorcraft-pilot coupling (RPC) has became a critical issue for flight safety. Based on experience in the field of aircraft-pilot
coupling (APC), definitions and limited prediction opportunities of three RPC categories are discussed. Time delay, rate-limiting
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elements and pilot manipulators of full-authority FbW/L flight control systems provide new potentials of unfavorable rotorcraft-
pilot coupling phenomena. Some limited RPC flight test experience at AFDD and DLR is presented. Research requirements for
soliciting RPV prevention methodologies and technologies are laid down. New flight test techniques prediction tools and
advanced technologies are proposed to improve RPC immunity.
Author
Pilot Induced Oscillation; Aircraft Pilots; Flight Tests; Flight Control; Helicopters

19970025439  NASA Johnson Space Center, Houston, TX USA
Measurement of Carbon Dioxide Accumulation and Physiological Function in the Launch and Entry and Advanced Crew
Escape Suits  Final Report
Bishop, Phillip, Alabama Univ., USA; Greenisen, M. C., NASA Johnson Space Center, USA; National Aeronautics and Space
Administration (NASA) /American Society for Engineering Education (ASEE) Summer Faculty Fellowship Program; Jun. 1997;
Volume 1, pp. 5.1-5.13; In English; Also announced as 19970025435
Contract(s)/Grant(s): NAG9-867; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

The Launch and Entry Suit (LES) and Advanced Crew Escape Suit (ACES) are worn by astronauts for launch and entry. Pre-
vious work by Waligora, et al., 1992, Waligora and Gilbert, 1992, and Dalrymple 1996, have found that carbon dioxide (CO2)
accumulation in the LES/ACES helmet may be problematic. CO2 accumulation is important because high inspired levels of CO2
reduce physical function and pose a safety hazard (e.g. levels of CO2 accumulation of 3.6% in the Extravehicular Mobility Unit
are sufficient to terminate Extra Vehicular Activities). My task was to design a suitable test protocol for determining the important
physiological aspects of LES/ACES use. Three basic issues arose. First was the determination of the astronaut’s CO2 inspiration
during visor-down use at rest and during walking at 3.5 mph. A sub-issue was the impact of a pneumotach on CO2 since it has
been previously observed that when the Aerosport pneumotach was used, performance seemed improved, which might be attribut-
able to a lowered respiration rate when using the pneumotach. The second issue was the energy costs of waLking in the LES/ACES
with various G-suit inflation levels, since G-suit inflation increases metabolic costs and metabolic costs influence the C02 produc-
tion in the LES/ACES helmet. Since G-suit inflation improves orthostatic tolerance after space flight, but likely increases the ener-
gy costs of walking, the balance between G-suit inflation and C02 accumulation is an important safety consideration. The third
issue which arose from pilot work was the substantial reduction in physical function after a 10 min visor-down period prior to
walk.
Author
Astronauts; Life Support Systems; Carbon Dioxide; Safety; Space Shuttle Missions; Pressure Suits; Helmets; Aerospace
Medicine; Physiology; Respiratory Rate

19970025537  Institute for Human Factors TNO, Soesterberg,  Netherlands
Interactive Virtual Envir onments: Adaptation to Virtual Hand Position  Final Report
Werkhoven, P. J., Institute for Human Factors TNO, Netherlands; Apr. 16, 1997; 35p; In English
Contract(s)/Grant(s): B96-107
Report No.(s): TM-97-B003; TD97-0192; Copyright; Avail: Issuing Activity (TNO Human Factors Research Inst., Kampweg
5, P. O. Box 23, 3769 ZG, Soesterberg, The Netherlands), Hardcopy, Microfiche

Virtual hand control is a direct natural manipulation method in virtual environments enabling advanced applications in the
field of interactive design, training, medicine, etc. Researchers have shown that for grasping and positioning tasks virtual hand
control is faster and more accurate than traditional mouse/cursor interactions. However, in virtual environments the virtual hand
may not always be exactly aligned with the real hand. We carried out pointing tests with a non-visible hand in the real world before
and after immersion in the virtual world. A comparison of pre- and post-tests revealed after-effects of the adaptation of eye-hand
coordination in the opposite direction of the lateral shift. The magnitude of the after-effect was 20% under stereoscopic viewing
conditions. However, decreased manipulation performance in VE (speed/accuracy) during the immersion with misaligned hand
conditions was not found. The occurrence of negative after-effects in lateral direction indicates that adaptation is not explained
by a strategic change of eye-hand coordination but by a lower-level parameter adjustment. Therefore, acquired visuo-motor skills
in VE are likely to transfer to the real world.
Derived from text
Virtual Reality; Motion Simulation; Human-Computer Interface; Environment Simulation; Sensorimotor Performance;
Misalignment; Manipulators
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19970025594  Air Force Inst. of Tech., School of Engineering, Wright-Patterson AFB, OH USA
Requirements, Design, and Development of a Rapidly Reconfigurable, Photo-Realistic, Virtual Cockpit Pr ototype
Adams, Terry A., Air Force Inst. of Tech., USA; Dec. 1996; 136p; In English
Report No.(s): AD-A323143; AFIT/GCS/ENG/96D-02; No Copyright; Avail: CASI; A07, Hardcopy; A02, Microfiche

The USA Air Force uses aircraft flight simulators for pilot training and mission rehearsal. They use a variety of simulators
for this task ranging with prices ranging from $400,000 to $30,000,000. These simulators have specialized hardware that restricts
reuse of their components and increases maintenance costs. Air Education and Training Command wants to reduce simulators
cost and improve availability to the operational commands by supporting research in virtual reality flight simulators. This thesis
looks at the development of a reconfigurable virtual cockpit in a distributed virtual environment that can be used for different
aircraft as well as training scenarios. The thesis effort builds on a F-15 virtual cockpit previously developed at AFIT by creating
a F-16. The Rapidly Reconfigurable Virtual Cockpit (RRVC) allows users to switch between an F-15 and F-16 during live simula-
tion. All software models and aircraft geometry files are updated to reflect the current aircraft. The ability of a distributed virtual
environment to support two unique aircraft flight simulators in a single application is encouraging. With the development of more
aircraft, a single application can be provided to the operational pilot community that would support many aircraft at a fraction
of the cost of today’s flight simulators.
DTIC
Design Analysis; Product Development; Cockpits; Flight Simulators; Fighter Aircraft; Virtual Reality; Computerized Simulation

19970025607  Prins Maurits Lab. TNO, Rijswijk,  Netherlands
Methods for Determination of Face Seal Leakage  Final Report  Methoden voor de bepaling van gelaatslek
vanGruijthuijsen, L. M. P., Prins Maurits Lab. TNO, Netherlands; Apr. 1997; 35p; In Danish
Contract(s)/Grant(s): A94KL422
Report No.(s): PML-1997-A6; TD97-0006; Copyright; Avail: Issuing Activity (TNO Prins Maurits Lab., P. O. Box 45, 2280 AA
Rijswijk, Netherlands), Hardcopy, Microfiche

This paper discusses the Netherlands Army’s use and testing of respirators. They employed two methods for a fit test. The
ambient aerosol fit test was useful, but it is not sufficiently accurate to check whether the required level of protection is obtained.
Derived from text
Leakage; Respirators; Protection

19970025620  Colorado State Univ., Fort Collins, CO USA
Venoconstrictive Thigh Cuffs Impede Fluid Shifts During Simulated Microgravity
Lindgre n, Kjell N., Colorado State Univ., USA; Apr. 18, 1997; 111p; In English
Report No.(s): AD-A324398; AFIT-97-022; No Copyright; Avail: CASI; A06, Hardcopy; A02, Microfiche

The microgravity environment associated with spaceflight has a number of significant effects on the human body, one of with
is a net shift of fluid into the thoracocephalic compartment. The purpose of this study was to investigate the effects of venoconstric-
tive cuffs on the body’s fluid distribution during simulated microgravity. This study was designed to test the following hypothesis:
venoconstrictive thigh cuffs, inflated to 50 mmHg during simulated microgravity as modeled by 12 degree Head Down Tilt
(HDT), will impede venous flow resulting in increased leg blood volumes and thereby changing the whole body fluid distribution.
DTIC
Body Fluids; Microgravity; Simulation; Blood Volume; Cardiovascular System

19970025650  NASA Johnson Space Center, Houston, TX USA
Lunar -Mars Life Support Test Project, Phase 2, Human Factors and Crew Interactions
Ming, D. W., NASA Johnson Space Center, USA; Hurlbert, K. M., NASA Johnson Space Center, USA; Kirby, G., Lockheed Mar-
tin Engineering and Sciences Co., USA; Lewis, J. F., Lockheed Martin Engineering and Sciences Co., USA; ORear, P., Lockheed
Martin Engineering and Sciences Co., USA; 1997; 7p; In English
Report No.(s): NASA-TM-113031; NAS 1.15:113031; No Copyright; Avail: CASI; A02, Hardcopy; A01, Microfiche

Phase 2 of the Lunar-Mars Life Support Test Project was conducted in June and July of 1996 at the NASA Johnson Space
Center. The primary objective of Phase 2 was to demonstrate and evaluate an integrated physicochemical air revitalization and
regenerative water recovery system capable of sustaining a human crew of four for 30 days inside a closed chamber. The crew
(3 males and 1 female) was continuously present inside a chamber throughout the 30-day test. The objective of this paper was
to describe crew interactions and human factors for the test. Crew preparations for the test included training and familiarization
of chamber systems and accommodations, and medical and psychological evaluations. During the test, crew members provided
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metabolic loads for the life support systems, performed maintenance on chamber systems, and evaluated human factors inside
the chamber. Overall, the four crew members found the chamber to be comfortable for the 30-day test. The crew performed well
together and this was attributed in part to team dynamics, skill mix (one commander, two system experts, and one logistics lead),
and a complementary mix of personalities. Communication with and support by family, friends, and colleagues were identified
as important contributors to the high morale of the crew during the test. Lessons learned and recommendations for future testing
are presented by the crew in this paper.
Author
Life Support Systems; Human Factors Engineering; Air Purification; Logistics; Education; Lunar Spacecraft; Mars (Planet)

19970026028  IIT Research Inst., Orlando, FL USA
Head Mounted Displays: Analyses of Current Technologies and Future Applications
Saulibio, Myle V., IIT Research Inst., USA; Feb. 1997; 24p; In English
Contract(s)/Grant(s): DAAH01-95-C-0310
Report No.(s): AD-A323949; DMSTTIAC-SOAR-97-01; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

This document provides a top level analysis of Head Mounted Display (HMD) systems for new missions or functions. It pro-
vides a collection of data and objective assessment on HMD technology and analyzes evolving HMD technologies that may be
incorporated into technology demonstrations. This report will aid DoD components in the assessment, evaluation and qualifica-
tion of HMD technology as it may be applied to meet established or future requirements for force capabilities.
DTIC
Human Factors Engineering; Helmet Mounted Displays; Electro-Optics; Data Acquisition; Optical Communication; Head-Up
Displays

19970026046  Oregon State Univ., Dept. of Industrial and Manufacturing Engineering, Corvallis, OR USA
An Agent-Based Cockpit Task Management System  Final Report
Funk, Ken, Oregon State Univ., USA; Jun. 30, 1997; 78p; In English
Contract(s)/Grant(s): NAG2-875
Report No.(s): NASA-CR-205043; NAS 1.26:205043; No Copyright; Avail: CASI; A05, Hardcopy; A01, Microfiche

An agent-based program to facilitate Cockpit Task Management (CTM) in commercial transport aircraft is developed and
evaluated. The agent-based program called the AgendaManager (AMgr) is described and evaluated in a part-task simulator study
using airline pilots.
Derived from text
Management Systems; Cockpits; Commercial Aircraft; Transport Aircraft; Pilot Performance
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19970025376  NASA Ames Research Center, Moffett Field, CA USA
Key Questions in Astrobiology
Morrison, David, NASA Ames Research Center, USA; Astrobiology Workshop: Leadership in Astrobiology; Dec. 1996, pp.
A7-A8; In English; Also announced as 19970025374; No Copyright; Avail: CASI; A01, Hardcopy; A01, Microfiche; Abstract
Only; Abstract Only

Astrobiology is a new name for a range of interdisciplinary studies related to life in the universe. The term is defined in the
1996 NASA Strategic Plan as ’The Study of the living universe. This field provides a scientific foundation for a multidisciplinary
study of (1) the origin and distribution of life in the universe, (2) an understanding of the role of gravity in living systems, and
(3) the study of the Earth’s atmosphere and ecosystems.’
Author
Exobiology; Earth Atmosphere; Ecosystems; Gravitational Effects
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Planetary Perspective on Life on Early Mars and the Early Earth
Sleep, Norman H., Stanford Univ., USA; Zahnle, Kevin, NASA Ames Research Center, USA; Astrobiology Workshop: Leader-
ship in Astrobiology; Dec. 1996, pp. A50; In English; Also announced as 19970025374; No Copyright; Avail: CASI; A01, Hard-
copy; A01, Microfiche; Abstract Only; Abstract Only

Impacts of asteroids and comets posed a major hazard to the continuous existence of early life on Mars as on the Earth. The
chief danger was presented by globally distributed ejecta, which for very large impacts takes the form of transient thick rock vapor
atmospheres; both planets suffered such impacts repeatedly. The exposed surface on both planets was sterilized when it was quick-
ly heated to the temperature of condensed rock vapor by radiation and rock rain. Shallow water bodies were quickly evaporated
and sterilized. Any surviving life must have been either in deep water or well below the surface.
Author
Mars (Planet); Earth (Planet); Mars Exploration; Surface Water; Extraterrestrial Life; Asteroids; Space Exploration; Planetary
Environments; Comets; Exobiology

19970025401  Search for Extraterrestrial Intelligence Inst., Mountain View, CA USA
Intelligent Life in the Universe
Drake, Frank, Search for Extraterrestrial Intelligence Inst., USA; Astrobiology Workshop: Leadership in Astrobiology; Dec.
1996, pp. A57-A58; In English; Also announced as 19970025374; No Copyright; Avail: CASI; A01, Hardcopy; A01, Microfiche;
Abstract Only; Abstract Only

The recent discoveries of other planetary systems and inconclusive evidence for ancient life on Mars have supported the long-
held view that intelligent life on Earth was the result of common processes which should have occurred in many planetary systems.
The most substantial controversies remaining concern the frequency with which biotas produce intelligent, technology-using spe-
cies, and the lengths of time that technological civilizations produce detectable manifestations of their existence. It would appear
that these two controversies can only be resolved through the detection of extraterrestrial intelligent life. In any case, the planetary
and Martian discoveries encourage further searches for extraterrestrial intelligent life and have served to motivate increased con-
tributions of resources to searches and the magnitude of the searches themselves.
Author
Extraterrestrial Life; Radio Astronomy; Project Seti; Radio Signals; Exobiology
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