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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 Centéhne lead center for
NASA’s scientific and technical information.
The NASA STI Program Gite provides access
to the NASA STI Database, thedast collection
of aeronautical and space science STl in the
world. The Program Office is also NASAs
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:

e 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.

e 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 REPOR. 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.

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

e 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, ganizing 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

e Fax your question to the NASA STI Help Desk
at (301) 621-0134

e Telephone the NASA STI Help Desk at
(301) 621-0390

e Write to:
NASA STI Help Desk
NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320



Introduction

This supplemental issue éferospace Medicine and Biology, A Continuing Bibliography with
IndexegNASA/SP—1998-701) lists reports, articles, and other documents recently announced in
the NASA STI Database.

In its subject coveragéerospace Medicine and Biologyncentrates on the biological, physiotogi

cal, psychological, and environmentafeadts to which humanare subjected during and following
simulatedor actual flight in the Earte’atmosphere or in interplanetary space. References describing
similar effects on biological @anisms of lower order are also included. Such related topics as sani
tary problems, pharmacologgoxicology safety and survival, life support systems, exobiglagy
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 tableddresses of ganizations, and document availability informa
tion are included before the abstract section.

Two indexes—subject and author are included after the abstract section.



SCAN Goes Electronic!

If you have electronic mail or if you can access the Internet, you can view biweekly isS@GSNf
from your desktop absolutely free!

Electronic SCANakes 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.cdn viewElectronic SCAN
thesame day it is released—up to 18pics to browse at your leisure. When you locate a publication
of interest, you can print the announcemenu ¥an also go back tbeElectronic SCANhome page
and follow the ordering instructions to quickly receive the full document.

Startyour access t&lectronic SCANoday Over 1,000 announcements of neports, books, cen
ference proceedings, journal articles...and more—available to your computer every two weeks.

For Internet access B-SCAN useany of the
Timely ‘ple following addresses:

Fle’c1 lete http://www.sti.nasa.gov
CcomP REE' ftp.sti.nasa.gov

F gopher.sti.nasa.gov
To receive a free subscription, send e-mail for complete information about the service first. Enter
scan@sti.nasa.gown 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.gawLeave the subject line blank aadter a subscribe command in the message
area formatted as follows:

Subscribe <desired list> <Your name>

For additional information, e-mail a messagaeétp@sti.nasa.goyv
Phone: (301) 621-0390

Fax: (301) 621-0134

Write:  NASA STI Help Desk
NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

Looking just for Aerospace Medicine and Biologgports?

Although hard copy distribution has been discontinued,

you can still receive these vital announcements through /Vehl

your E-SCANsubscription. Justubscribe SCAN-AEROMED ]F’e ar

in the message area of your e-mallistserve@sti.nasa.gav lll‘e./
SCap g 2o



Table of Contents

Records are arranged in categories 51 through 55, the Life Sciences diviSithRbSelecting 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 3
Includesphysiological factors; biological fefcts of radiation; and ffcts ofweightlessness
on man and animals.

53 Behavioral Sciences 7
Includespsychological factors; individual and group behavior; crew training and evaluation;
and psychiatric research.

54 Man/System Technology and Life Support 8
Includes human engineering; biotechnology; and space suits and protective clothing.

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

Indexes

Two indexes are availableoM may use the find command under the tools menu while viewing the
PDF file for direct matclsearching on any text stringolY may also view the indexes provided, for
searching oINASA Thesaurusubject 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 Avallability

SelectAvailability Info for important information about NASA Scientific andchnical Infor
mation (STI) Program Office products and services, including registration with the NASA Center
for AeroSpace Informatio(CASI) for access to the NASA CASI TRSeChnical Report Server),

and availability and pricing information for cited documents.



The New NASA Video
Catalog is Her a

To order youresopy,

call the NASA STI 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

(Select STI Program Bibliographic Announcements)

Explore the Universe!



Document Availability Information

The mission of the NASA Scientifiand echnical (STI) Program @¢e is to quickly efficiently,
andcost-efectively 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 dérs a wide variety of products and services to achieve its missomn. Y
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
registeratthe 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
7121 Standard Drive
Hanover, MD 21076-1320

Limited Reproducibility

In the database citations, a note of limited reproducibility appears if there are factors affecting the
reproducibilityof 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

Patentsaand 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
advanceby money order or check payable to the Commissioner of Patentsadehiarks. 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
availablefor royalty-free licensing. Requests for licensing teemd 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
publicis ordinarily given on the last lingf the citation. The most commonly indicated sources and
their acronyms or abbreviations are listed below, with an Addresses of Organizations list near the
backof thissection. If the publication is available from a source other than those listed, the publisher
andhis 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) andmicrofiche (MF) are indicated by a price code following the letters HC or MF in
the citation. Current values are given in lh&SA CASI Price Code dblenearthe end of
this section.

Note on Odering Documents: Whendgring publications fsim NASA CASI, use the documenhlbnber
or other eport numberlt 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 Spaeitierby Yorkshire,
England. Photocopies available from thiganization 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 bookleDOE Technical Information Center—Its Functions and Services
(TID-4660), which may be obtained without clgarfrom the DOE &chnical 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 fir wissenschaftlich-technische
Information mbH 76344 Eggenstein-Leopoldshafen, Germany.



Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

HMSO. Publications of Her Majesty’Stationery (ice are sold in the U.S. lgendragon
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.

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.

NASA Public Document Rooms. Documentsisgicated may be examined at or purchased
from the National Aeronautics and Space Administration (JBD-4), Public Documents
Room(Room 1H23), Vashington, DC 20546-0001, or public docummams located at
NASA installations, and the NASA Pasadena Office at the Jet Propulsion Laboratory.

NTIS. Sold by the Nationaldchnical 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.

Univ. Microfilms. Documents so indicated are dissertations selected from Dissertation
Abstractsand 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.

US Patent and fademark Ciice. Sold by Commissioner of Patents amddemarks, U.S.
Patent and Trademark Office, at the standard price of $1.50 each, postage free.

(US Sales Only). These foreign documents are available to users within the Shaites!

from the National Technical Information Service (NTIS). They are available to users
outside the United States through the International Nuclear Information Service (INIS)
representative in their country, or by applying directly to the issuing organization.

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
microficheor facsimile reproduction, may be examined by the public at the libraries of the
USGSfield offices whose addresses are listed on the Addressegahi@ations page. The
librariesmay be queried concerning the availability of specific documents ambsiséle
utilization of local copying services, such as color reproduction.



Addresses of Organizations

British Library Lending Division
Boston Spa, Wetherby, Yorkshire
England

Commissioner of Patents and Trademarks
U.S. Patent and Trademark Office
Washington, DC 20231

Department of Energy
Technical Information Center
P.O. Box 62

Oak Ridge, TN 37830

European Space Agency—

Information Retrieval Service ESRIN
Via Galileo Galilei
00044 Frascati (Rome) Italy

ESDU International
27 Corsham Street
London
N1 6UA
England

Fachinformationszentrum Karlsruhe
Gesellschaft fur wissenschaftlich—technische
Information mbH

76344 Eggenstein—Leopoldshafen, Germany

Her Majestys Stationery Office
P.O. Box 569, S.E. 1
London, England

NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

(NASA STI Lead Center)
National Aeronautics and Space Administration

Scientific and Technical Information Program Office

Langley Research Center — MS157
Hampton, VA 23681

National Technical Information Service
5285 Port Royal Road
Springfield, VA 22161

Pendragon House, Inc.
899 Broadway Avenue
Redwood CityCA 94063

Superintendent of Documents
U.S. Government Printing Office
Washington, DC 20402

University Microfilms
A Xerox Company
300 North Zeeb Road
Ann Arbor, Ml 48106

University Microfilms, Ltd.
Tylers Green
London, England

U.S. Geological Survey Library National Center
MS 950

12201 Sunrise Valley Drive

Reston, YA 22092

U.S. Geological Survey Library
2255 North Gemini Drive
Flagstaff, AZ 86001

U.S. Geological Survey
345 Middlefield Road
Menlo Park, CA 94025

U.S. Geological Survey Library
Box 25046
Denver Federal Center, MS914
Denver, CO 80225



NASA CASI Price Code Table

(Effective July 1, 1998)

U.S., Canada, U.S., Canada,

Code & Mexico Foreign Code & Mexico Foreign
AOl....... $8.00 ...... $ 16.00 EO1 ..... $101.00 ...... $202.00
AO2........ 12.00 ........ 24.00 EO2 ...... 10950 ....... 219.00
AO3........ 23.00 ........ 46.00 EO3 ...... 11950 ....... 238.00
AO4........ 2550 ........ 51.00 EO4 ...... 12850 ....... 257.00
AO5........ 27.00 ........ 54.00 EO5 ...... 138.00 ....... 276.00
AO6........ 2950 ........ 59.00 EO6 ...... 146.50 ....... 293.00
AO7 ........ 33.00 ........ 66.00 EO7 ...... 156.00 ....... 312.00
AO8........ 36.00 ........ 72.00 EO8 ...... 16550 ....... 331.00
A09........ 41.00 ........ 82.00 EO9 ...... 17400 ....... 348.00
Al0........ 4400 ........ 88.00 E10 ...... 18350 ....... 367.00
All........ 47.00 ........ 94.00 E11 ...... 193.00 ....... 386.00
Al2........ 51.00 ....... 102.00 E12 ...... 201.00........ 402.00
Al3........ 5400 ....... 108.00 E13 ...... 21050 ........ 421.00
Ald........ 56.00 ....... 112.00 E14 ...... 220.00........ 440.00
Al5........ 58.00 ....... 116.00 E15 ...... 22950 ........ 459.00
Al6........ 60.00 ....... 120.00 E16 ...... 238.00........ 476.00
Al7 ........ 62.00 ....... 124.00 E17 ...... 24750 ........ 495.00
Al8........ 6550 ....... 131.00 E18 ...... 257.00........ 514.00
Al9........ 6750 ....... 135.00 E19 ...... 26550 ........ 531.00
A20........ 69.50 ....... 139.00 E20 ...... 275.00 ........ 550.00
A21........ 7150 ....... 143.00 E21 ...... 28450 ........ 569.00
A22........ 77.00 ....... 154.00 E22 ...... 293.00........ 586.00
A23........ 79.00 ....... 158.00 E23 ...... 30250........ 605.00
A24 ........ 81.00 ....... 162.00 E24 ...... 312.00........ 624.00
A25........ 83.00 ....... 166.00 @ntad NASA CASI
A99 ®ntad NASA CASI

Payment Options

All orders must be prepaid unless you are registered for invoicing or have a deposit account with the NASA CASI.
Paymentan be made by VISA, MasterCard, American Express, or Bi@dub credit card. Checks or money orders
must be in U.S. currency and made payable to “NASA Center for AeroSpace Informatioagister please request
aregistration form through the NASA STI Help Desk at the numbers or addresses below

Handling fee per item is $1.50 domestic delivery to any location in the United States and $9.00 foreign delivery to
CanadaMexico, and other foreign locationsidéo orders incur an additional $2.00 handling fee per title.

Thefee for shipping the safest and fastest way via Federal Express is in addition to the regular handling fee explained
above—$5.00 domestic per item, $27.00 foreign for the first 1-3 items, $9.00 for each additional item.

Return Policy

The NASA Center for AeroSpace Information will replace or make full refund on items you have requestédvewe
madean error in your ordeif theitem is defective, or if it was received in damaged condition, and you contact CASI
within 30 days of your original request.

NASA Center for AeroSpace Information E-mail: help@sti.nasa.gov
7121 Standard Drive Fax: (301) 621-0134
Hanover MD 21076-1320 Phone: (301) 621-0390

Rev. 7/98



Federal Depository Library Program

In order to provide the general public with greater access to U.S. Government publi€tiogess
establishedhe Federal Depository LibraBrogram under the Government Printindicaf (GPO),

with 53 regional depositories responsible germanent retention of material, inrtdarary loan, and
reference services. At least one copy of nearly every NASA and NASA-sponsored publication,
eitherin printed or microfiche format, is received and retained by the 53 reglepaskitories. A list

of theFederal 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, &herby 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 FlZ—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 argadt 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

7121 Standard Drive

Hanover, MD 21076-1320.

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.



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

Federal Regional Depository Libraries

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

lowa 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 PARK
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, M| 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) 6269353

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
1068 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
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19970001126 NASA Langley Research Centétampton, YA USA
Water Tunnel Flow Visualization Study Through Poststall of 12 Novel Planform Shapes
Gatlin, Gregory M., NASA Langley Research CentdSA Neuhart, Dan H., Lockheé&thgineering and Sciences Co., USA;
Mar. 1996; 130p; In English
Contract(s)/Grant(s): FOP 505-68-70-04
ReportNo(s): NASA-TM-4663; NAS 1.15:4663; L-17418; No Copyright;all: CASI; A07, Hardcopy; A02, Microfiche

To determine the flow field characteristicsif 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. fibarfafce flow patterns were identified by
injectingcolored dyes from the model surface into the free-stream Tlbese dyes generally were injected so that the-local
izedvortical flow patterns were visualized. Photographs were obtained for angles of attack ranging from 10’ to 50’, and all
investigationsvere 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; haheesymmetric bursting
of these vortices could produce substantial control problems. Aauitogit was found to significantly alter the position of
theforebody vortex on the wing by shifting the vortex inboard. Serrated forebodies were fouiedtioedy generate muki
ple vortices over the configuratiolortices from 65’ swept forebody serrations tended to roll togetieie vortices from
40’ swept serrations were mordegtive in generating additional lift caused by their more independent nature.
Author
Water Tunnel Tests; Flow Visualization; Flow Distribution; Free Flow; Planforms; Wing Profiles; Aerodynamic
Configurations
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19980237014NASA Lewis Research Centetleveland, OH USA
Chemical Gas Sensors for Aemautic and Space Applications 2
Hunter,G. W, NASA Lewis Research Centé&fSA; Chen, L. Y, NASA Lewis Research CentéiSA; Neudeck, FG., NASA
Lewis Research Cente SA; Knight, D., Cortez 3 Service Corp., USA; Liu, C. C., Casstéfn Reserve UnjWJSA; W, Q.
H., Case WEstern Reserve UnjWSA; Zhou, H. J., Case&§tern Reserve UnjWUSA; Makel, D., Makel Engineering, In¢JSA;
Liu, M., Geogia Inst. of Bch., USA; Rauch, WA., Geogia Inst. of Bch., USA; Oct. 1998; 16p; In English; Sensor Expo, 19-21
May 1998, San Jose, CA, USA; Sponsored by Sensors Magazine, USA
Contract(s)/Grant(s): FOP 242-20-00
ReportNo.(s): NASA/TM-1998-208504; NAS 1.15:208504; E309; No Copyright; #ail: CASI; A03, Hardcopy; A01, Micro
fiche
Aeronauticand Space applications require the development of chemical sensors with capabilities beyond those -of commer
cially available sensors. Areas of most interest include launch vehigy monitoring emission monitoring and fire detection.
This paper discusses the needs of aeronautic and space applicatitimes poidt-contact sensor technology being developed to
address these needs. The development of these sensor is based on progress two types of technology: 1) Micro-machining an
micro-fabricationtechnology to fabricate miniaturized sensors. 2) The development of high temperature semiconductors, espe
cially silicon carbide. Sensor development for each application involves its own challenges in the fields of materials science and
fabricationtechnology Thenumber of dual-use commercial applications of this micro-fabricated gas sensor technology make this
areaof sensor development a field of significant interest.
Author
Silicon Carbides;Semiconductors (MaterialsMiniaturization; Launch #hicles;High Temperatue EnvionmentsGas Detee
tors; Exhaust Gase€xhaust EmissiorDetection

19980237271NASA Marshall Space Flight Centétuntsville, AL USA
Evidence for Microfossils in the Murchison Meteorite
Hoover,Richard B., NASA Marshall Space Flight CentdBA; Nature; [1997]; ISSN 0028-0836; 6p; In English; No Copyright;
Avail: Issuing Activity Hardcopy, Microfiche

Evidence for the existence of possible microfossils in-situ in the Murchison meteorite has been obtained by investigations
carriedout with the Environmental Scanning Electron Microscope (ESEM). A diverse population of coccoid, filansmdous,
"mushroom”shapedodies have been discovered by examining uncoated, freshly broken, pieces of the metegyt®i&esr
sive Spectroscopy (EDS) x-ray analysis reveals a high carbon concentration within the "mushroom” forms. Optical microscopy
imagesshow these bodies are black in color and resethbl®lurchison rock. Their x-ray spectral signature exhibits characteris
tics of the overlying elemental signature of the Murchison matrix. These biological-like microstructures have ruerideble
with known terrestrial microganisms, and recetdrrestrial contamination is not considered the probable source. It is suggested
thatmicrooiganisms may have contaminated the Murchison parent body as a result of microbial laden debrisftRiantim of
Mars (or some other body where microbial life already existed) by impact ejection mechanisms. The forms found in the meteorite
are interpreted to represent the lithified remains (microfossils) of microbiological entities that were present on the Murchison
meteoritebefore it fell to Earth in 1969.
Author
Microorganisms; Fossils; Murchison Meteorite; Scanning Electron Microscopy; Spectral Signatures; Microbiology; X Ray
Analysis



19980237340NASA Marshall Space Flight Centétuntsville, AL USA
Phosphate Biomineralization of Cambrian Microorganisms
McKay, David S., NASA Johnson Space Center, USA; Rozanov, Alexei Yu., Russian Academy of Natural Sciences, Russia;
Hoover,Richard B., NASA Marshall Space Flight CentdEA; Westall, Francedy\ASA Johnson Space CentelSA; 1998; 8p;
In English; Optical Science, Engineering and Instrumentation, 91998, Bellingham, W, USA; Sponsored by International
Societyfor Optical Engineering, USA; No Copyrightyail: CASI; A02, Hardcopy; A01, Microfiche

As part of a long term study of biological markers (biomarkers), we are documenting a variety of fehicmegflect the
previous presence of living organisms. As we study meteorites and samples returned from Mars, our main clue to recognizing
possible microbial material may be the presence of biomarkers rather than the organisms themselves. One class of biomarker:
consists of biominerals which have either been precipitated directly by microorganisms, or whose precipitation has been
influencedby the oganisms. Such microbe-mediated mineral formation may include important clues to tekagpzeand envi
ronmentof the microoganisms. The process of fossilization or mineralization can cause major changes in morphologies and tex
tures of the original organisms. The study of fossilized terrestrial organisms can help provide insight into the interpretation of
mineralbiomarkers. This paper describes the results of investigations of microfossils in Cambrian phosphate-rich rocks (phospho
rites)that were found in Khubsugul, Northern Mongolia.
Author
Microorganisms;jFossils;Meteorites;0rganisms;Phosphates

19980237466California Univ, Computer Science Dept.os Angeles, CA USA
Propagation of Electrical Excitation in a Ring of Cardiac Cells: A Computer Simulation Study
Kogan,B. Y., California Univ, USA; Karplus, WJ., California Uniy USA; Karpoukhin, M. G., California UnivUSA; Roizen,
I. M., California Univ, USA; Chudin, E., California UnivUSA; Qu, Z., California Uniy USA; Simulation Modelling in Bioengi
neering;1996; 13p; In English
Contract(s)/Grant(s): NCC2-374; No Copyrightjal: CASI; A03, Hardcopy; A01, Microfiche

The propagation of electrical excitation in a ring of cells described by the Noble, Beeler-Reuter (BR), Luo-Rudy | (LR I),
andthird-order simplified (DS) mathematical models is studied using compiiteulation. For each of the models it is shown
thatafter transition from steady-state circulation to quasi-periodicity achieved by shortening the ring length (RL), the action poten
tial duration (APD) restitution curve becomes a double-valued function and is located below the original ( that of an isolated cell)
APD restitution curve. Thdistributions of APD and diastolic interval (DI) along a ring for the entire range of RL corresponding
to quasi-periodic oscillations remain periodic with the period slightferint from two RLs. The 'S’ shape of tbeginal APD
restitutioncurve determines the appearance of the second steady-state circulation region for short RLs. For all the models and the
wide variety of their original APD restitution curves, no transition from quasi-periodicity to chaos was observed.
Author
Computerized Simulatiofghaos;Mathematical Models

19980237697Genometrix, InG.The Whodlands, TX USA
An Advanced Approach to Simultaneous Monitoring of Multiple Bacteria in SpaceFinal Report
Eggers, M., Genometrix, Inc., USA; Mdr998; 30p; In English
Contract(s)/Grant(s): NAS5-97183
Report No.(s): NASA/CR-1998-206889; NAS 1.26:206889; No CopyrighajlACASI; A03, Hardcopy; A01, Microfiche

The utility of a novel microarray-based microbial analyzer was demonstrated by the rapid deiteetipng, and identifica
tion of a mixture of microazanisms found in a waste water sample from the L-Was Life Support &st Project through the
synergisticcombination of: (1) judicious RNA probe selection via algorithms developed by University of Houston scientists; (2)
tunedsurface chemistries developed by Baylor College of Medicine scientists to facilitate hybridization of rgNétmbDNA
probesunder very low salt conditions, thereby minimizing secondary structure; and (3) integration of the microarray printing and
detection/imagingnstrumentation by Genometrix to complete the quantitative analysis of ngaresm mixtures.
Derived from text
MicroorganismsWaste Vdter; Life Support SystemRibonucleic AcidsDeoxyribonucleic Acid

19980237901INASA Ames Research Centdfoffett Field, CA USA

Life and Micr ogravity Sciences Spacelab Mission: Human Resedr Pilot Study

Arnaud,Sara B., EditgrNASA AmesResearch CentedSA; Walker, Karen R., EditgrWalker and Associates, USA; Hpgms,
Alan, Editor, NASA Ames Research Cent®&tSA; Apr. 1996; 56p; In English

Contract(s)/Grant(s): FOP 106-30-32; ROP 199-97-62-13; ROP 199-97-62-16



ReportNo.(s): NASA-TM-110395; A-960597; NAS 1.1510395; No Copyright; ¥ail: CASI; A04, Hardcopy; A01, Microfiche

The Life Sciences, Microgravity Science and Spacelab Mission contains a number of human experiments directed toward
identifying the functional, metabolic and neurological characteristics of muscle weakness and atrophy during space flight. to
ensureghe successful completion of the flight experiments, a ground-based pilgtdgsdyned to mimic the flight protocas
closelyas possible, was carried out in the head-down tilt bed rest model. This report records the rationales, procedures, preliminary
resultsand estimated value of the pilot stuthe first of its kind, for 12 of the 13 plannegperiments in human research. The
bedrest study was conducted in the Human Research Facility at Ames Research Center framAubust 28, 1995. Eight
healthymale volunteers performed the experiments bethreng and after 17 days bed rest. The immediate purposes of this sim
ulationwere to integrate the experiments, provide data inge kanough sample for publication of results, enable investigators
to review individual experiments in the framework of a multi-disciplinary study and relay the experience of tteigyled the
missionspecialists prior to launch.
Author
BedRest;Musculoskeletal SysterRhysiological Responseldead Down ilt; Space Envisnment SimulationAtrophy; Muscles

19980237981Indiana Uniyv, Indianapolis, IN USA
Cell Kinetic and Histomorphometric Analysis of Microgravitational Osteopenia: ARE.03B Final Report
Roberts, WEugene, Indiana UniMUSA; Garetto, Lawrence,Rndiana Uniy, USA; 1998; 15p; In English
Contract(s)/Grant(s): NAG2-756; No Copyrightyal: CASI; A03, Hardcopy; A01, Microfiche

Previousmethods of identifying cells undgring DNA synthesi¢S-phase) utilized 3H-thymidine (3HT) autoradiography
5-Bromo-2’-deoxyuridingdBrdU) immunohistochemistry isreonradioactive alternative method. This experiment compared the
two methods using the nuclear volume model for osteoblast histogenesis in two different embedding media. Twenty Sprague-
Dawleyrats were used, with half receiving 3HT (1 micro-Ci/g) and the other half BrdU (50 micro-g/g). Condyles were embedded
(oneside in pardfn, the other in plastic) and S-phase nuclei were identified using either autoradiography or immunochistochemis
try. The fractional distribution of preosteoblast cell types and the percentage of lkedddddithin each cell fraction and label
index)were calculated and expressed as mean +/- standardGhir@quare analysis showed only a minofedénce in the frac
tional distribution of cell types. Howevethere were,significant dérences (p less than 0.05) by AN@\Vn the nuclear labeling
of specific cell types. \th the exception of the less-fiifentiated A+Acells, more BrdU label was consistently detected in paraf
fin than in plastic-embedded sections. In general, more nuclei were labeled with 3H-thymidine than with BrdU in both types of
embedding media (Fig 2.). Labeling index data (labeled cells/total cells sampled x 100) indicated that Brdfihinbpdiradt
plasticgave the same results as 3HT in either embedding method. Thus, we conclude that the two labeling methods do not yield
thesame results.
Author
Cells (Biology);Autoradiography;Bone Demineralizationylicrogravity; Nuclear ModelsDeoxyribonucleic Acid
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Includes physiological factors; biological effects of radiation; and effects of weightlessness on man and animals.

19980236995Brown Univ, Dept. of PathologyProvidence, Rl USA
Tissue Engineering Skeletal and Cardiac Muscle Organs with Mechanical Fogs
VandenburghHerman H., Brown Uniy USA; Engineering in Medicine and Biology; 1997; 26p; In English; Sponsored in part
by Miriam Foundation; No Copyright;\Aail: Issuing Activity Hardcopy, Microfiche

Tissueengineering is a new discipline for the in vitro construction géies such as the pancreas, lighin, cartilage, bone,
muscle,and blood vessels where the primary goal is to replace the function of a defigiantAs an alternative to the transplanta
tion of whole organs, which are in critically short supply, tissue engineers will isolate and expand differentiated cells in tissue
cultureinto a complex @ran-like structure which can function properly when implanted in vivo. by definitiongan & a multi
layeredstructure made up of at least two primary cell types, muscle, nerve, epithelium, and/or connective tissue. Therefore tissue
engineeringwill require the proper interactions of a mixture of cell types in the correct ratios and interconnections, and will be
dependent on developing new tissue culture techniques for growing multiple cell types in three dimensions.
Derived from text
Tissues (Biology)Blood \ésselsHeart; Epithelium;Culture TechniquesConnective iBsue;Panceas;Liver; Bones



1998023707Defence Science anedhnology Oganisation Aeronautical and Maritime Research Lafielbourne, Australia
Physical Work and Cognitive Function During Acute Heat Exposue before and after Heat Acclimation
PattersonMark J., Defence Scienead Bchnology Oganisation, Australia;dylor, Nigel A., Defence Science anddhnology
OrganisationAustralia; Amos, Denys, Defence Science aadhhology Oganisation, Australia; Jun. 1998; 44p; In English
Report No.(s): AD-A352863; DSTO-TR-0683; DODA-ARO-010-569; No Copyright; Avail: CASI; A03, Hardcopy; A01,
Microfiche

Eight physically active males, without a history of heat acclimation were studied during heat exposure for 22 consecutive
days.Physiological adaptation and cognitive function were evaluated during heat stre$otestegnitive function tests were
administeredht intervals during the studyheseests involved assessment of perceptual function, spatial orientation, temporal
orientationand vigilance. The observations show that heat acclimation improves the capacity to perform physical work in the heat.
However,neither unfamiliar nor habitual heat strain appear to induce attentional disturbances, temporal or spatial disorientation,
or altered visual perception, as quantified within this experimental design. While these data indicate that cognitive function is not
affectedby heat, it is possible that the cognitive function tasedl were not sfi€iently sensitive to quantify heat-induced impair
ment.lt is also possible that changes may only appear in more complex cognitive tasks.
DTIC
Acclimatization;Spatial Distribution;ExposureHeat Dlerance;Physiological Responsedeat AcclimatizationTemperature
Effects;Mental Performance

19980237309Rothe Development, IncSan Antonio, TX USA
Effect of G-Suit Protection on Cartid-Cardiac Baroreflex Function Final Report
ConvertinoVictor A., Rothe Development, Inc., USA; Reist€raig A., Rothe Development, Inc., USA; Sep. 1998; In ER
glish
Contract(s)/Grant(sAF Proj-2300
Report No.(s): AD-A353566; AFRL-HE-BR-TP-1998-0074; No Copyrighiaii CASI; A03, Hardcopy; A01, Microfiche

To test the hypothesis that 0-suit inflation could increase cardiac chronotropic responses to baroreceptor stimulation and
enhanceéaroreflex bukring of blood pressure, the carotid-cardiac baroreflex response of 12 subjentsasased across two
levelsof lowerbody negative pressure (LBNP =0 and 50 mm Hg) and two levels of 0-suit inflation (0 and 50 mm Hg) in random
order. Carotid-cardiac baroreflex stimulation was delivered via a silastic neck pressure cuff and responsiveness quantified by
determinatiorof the maximum slope of the stimulus-response function between R-R intervals (ms) and their respettive
distendingpressures (mm Hg). Mean % SE baseline control baroreflex responsiveness was 3.8 +/- 0.4 ms/mm Hg. LBNP reduced
the baroreflex response to 2.7 % 0.4 ms/mmHg (P less than 0.05), but O-suit inflation, both with and withquiek@Biel the
baroreflexresponse to 4.4 % 0.7 and 4.3 % 0.6 ms/mmHg, respecfiladge results suggest that, in addition to increased venous
return and elevated peripheral resistance, 0-suit inflation may provide protection against the debilitating effects of blood
distribution to the lower extremities during 0 acceleration by increasing cardiovascular responsiveness to carotid baroreceptor
stimulation.
DTIC
Blood Pressue; HypothesesCarotid Sinus BodyArteries; Baroreceptors

19980237317Brown Univ, Dept. of PathologyProvidence, Rl USA
Methods for the Organogenesis of Skeletal Muscle inigsue Culture
Vandenbugh, Herman, Brown UniyUSA; ShanskyJanet, Brown Uniy USA; DelTatto, Michael, Brown Uniy USA; Chre
miak, Joseph, Brown UnivUSA; Methods in iBsue Engineering; 1997; 18p; In English
Contract(s)/Grant(s): NAGw-4674; NAG2-914; No Copyrightaik I1ssuing Activity Hardcopy, Microfiche

Skeletal muscle structure is regulated by many factors, including nutrition, hormones, electrical activity, and tension. The
musclecellsare subjected to both passive and active mechanical forces at all stages of development and these forces play important
but poorly understood roles in regulating muscle organogenesis and growth. For example, during embryogenesis, the rapidly
growingskeleton places lge passive mechanical forces on the attached muscle tissue. These forces not onlydaijzeotbe
proliferating mononucleated myoblasts into thieented, multinucleated myofibers of a functional muscle but also tightly couple
thegrowth rate of muscle to that of bone. Postnatilgactively contracting, innervated muscle fibers are subjectedfévetit
patternsof active and passive tensions which regulate longitudinal and cross sectional myofiber growth. These mechanically-in
duced organogenic processes have been difficult to study under normal tissue culture conditions, resulting in the development
of numerous methods and specialized equipriesimulate the in vivo mechanical environment.These techniques have led to
the”engineering” of bioartificial muscles (@anoids) which display marof the characteristics of in vivo muscle including paral
lel arrays of postmitotic fibers ganized into fascicle-like structures with tendon-like ends. They are contractile, express adult



isoformsof contractile proteins, perform directed work, and lsamaintained in culture for long periods. The in vivo-like charac
teristicsand durability of these muscleganoids make them useful for long term in vitro studies on mechanotransduetba

nismsand on muscle atrophy induced by decreased tension. In this report, we described a simple method for generating muscle
organoidgrom either primary embrionic avain or neonatal rodent myoblasts.

Derived from text

Bones;Cells (Biology);Culture TechniquesEmbryology;Musculoskeletal System

19980237351Air Force Inst. of €ch, Wright-Patterson AFB, OH USA
Reduction of Invalid Assessments During Cycle Ergometry &sting
Pritt, Wayne M., Air Force Inst. of&ch., USA; Sep. 09, 1998; 43p; In English
Report No.(s): AD-A353145; AFFB8-060; No Copyright; ¥ail: CASI; A03, Hardcopy; A01, Microfiche
This investigation will measure the magnitude of the reduction in cygteneetry invalid test results manifestegla change
in the definition of steady-state heart rate from 3 beats per minute to 5 or 6 beats per minute. It will further assess the possible impact
of such a change on the ability of the CET to accurately predict aerobic capacity
DTIC
ErgometersBiology

19980237750Geogetown Univ, Medical CenterWashington, DC USA
Dysregulation of the Stess Response in the Persian Gulf Symaine Annual Reporf 6 May 1997 - 5 May 1998
Jun. 1998; 14p; In English
Contract(s)/Grant(s): DAMD17-96-1-6042
Report No.(s): AD-A353771; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

In 1990 and 1991, the U.S. deployed approximately 700,000 troops to the Persian Gulf to liberate Kuwait fomouipaqi
tion. Fortunatelythere were relatively few combat and non-combat related injuries and diseases ducmgflibtsn comparison
with previous military campaigns, and most veterarthisfconflict who did develop illness had diagnosable and treatable condi
tions However the symptoms of approximately 20% of those with symptoms have not been explained, and this constellation of
symptomsoccurring in this setting has been termed the Persian Gulf Syndrome (PGS).
DTIC
DiseasesgSigns and SymptomSjcknesses

19980237770Army Research Inst. of Environmental MedigiiNatick, MA USA
Core Temperature and Energy Expenditue During the Crucible Exercise at Marine Corps RecruitDepot, Parris Island
CastellaniJohn W, Hoyt, Reed W Young, Andrew J.; DeLanyames PGonzalez, Richard R.; Sep. 1998; 28p; In English
Report No.(s): AD-A354030; USARIEM-T98-26; No Copyrightzal: CASI; A03, Hardcopy; A01, Microfiche

In January and FebruardQ98, fifty Marine Recruits (thirty men, twenty women) were studied during the Crucible, a 54 hour
training exercise which culminates Marine Corps Recruit Basic Training. The purpose of this study was to measure body core
temperaturand enagy expenditure during the Crucible to: 1) assess the risk of hypothermia and 2) determine if ration restrictions
shouldbe eased. Core temperature was measured with a lightweight (3 0z) Bodye@@erdture Monitor (BCTM) and an FDA-
approved ingestible temperature sensor. Energy expenditure was measured using the doubly labeled water (D2180) technique
Energyintake was estimated by collecting Meal Ready to Eat (MRE) ration wrappers saved by each volunteer during the exercise.
Weather data were obtained from portable stations. Results: 1) mean maximum core temperature was 38.51 C (range, 38.15-39.1«
C); 2) mean minimum cortemperature was 35.97 C (range, 35.28-36.64 C); 3) meagyanarenditure (kcal) over 54-h was
13,790 plus or minus 410 (6128 kcal/day) and 10,635 plus or minus 315 (4727 kcal/day) for the men and women, respectively;
4) mean eng@y intake for 54-h was 3,200 and 2,600 kcals for the men and women, respectively; 5) mean air temperature was 10.8
C (range, 3.6-18.8 C) in January and 13.8 C (range, 6.32ImiFebruaryln conclusion, mean core temperature did not fall
to hypothermic levels (<35.5C)andtheanateficitas approximately 10,100 kcal in the men and 7,700 kcal in the women.
DTIC
Temperatue SensorsBody BEmperatue; Physical Exerise; Cores;Crucibles

19980237931Naval Postgraduate SchpMonterey CA USA

The Effects of Sopite Syndome on Self-Paced Airsickness Desensitizationdgram
Flaherty Michelle A.; Sep. 1998; 78p; In English

Report No.(s): AD-A354296; No Copyrightyail: CASI; A05, Hardcopy; A01, Microfiche



The U. S. Navy implemented the Self-Paced Airsickness Desensitization (SPAD) program in 1989 for aviation students
whoseincidence of airsickness was not easily resolved. Some participants may have also experienced symptoms that are not typi
cally recognized as motion sickness, including prolonged drowsiness and/or mood changes. These effects are part of a poorly
understoodesponse to motion termed "Sopite Syndrome.” This thegibres the éécts of Sopite Syndrome on student aviators
diagnosed with motion sickness. Sixty SPAD program participants completed a survey comprised of scales, which estimate
motionsickness, drowsiness, fatigue, and sleep disturbances duAmpgt&Rtment daysResults indicate: (1) symptoms consis
tentof Sopite Syndrome were reported by 45% of the participants and (2) the presence of Sopite SyndroAie paaiSipant
wasnot an accurate predictor for successful treatment and return to flight status.

DTIC
Signs and Symptomigtotion SicknessAircraft Pilots

19980237938Air Force Inst. of €ch, Wright-Patterson AFB, OH USA
A Comparison of 8-Hour versus 12-Hour Shifts on Performance, Health and Safety in a USAF Aircraft Maintenance
Squadron
Scott,Kelly J.; Sep. 1998; 63p; In English
Report No.(s): AD-A354347; AFIT/GLM/LAL/98S4t No Copyright; Aail: CASI; A04, Hardcopy; A01, Microfiche

This study examined thefets of converting a lge USAF aircraft maintenance squadron from an 8-bbifir system to
a 12-hour shift system. In 1996, the squadron converteédlitsour operations from three 8-hour work shifts, to two 12-hour work
shifts with compressed workeeks.The squadron maintained 12-hour shifts for 19 consecutive months. A comparison was made
of organizational performance, worker health and safety measures before, during and after 12-hour shift implementation. Findings
indicatedthat changing from 8- to 12-hour shifts resulted in a slight increase in aircraft Mission Capability rates. Hbisever
benefitappears to have come at the expense of worker health, as evidenced by a ten-fold increase in worker sick-call visits to the
base hospital. Additionally, the squadron expended a higher proportion of direct labor hours in support of the flying schedule.
Therewereno significant diferences in any other aircraft reliabilitpaintenance repair or deferred maintenance indicators. On-
andoff-duty accident rates were also examined. There were no significemedides noted between mean 8- and 12-hour shift
accidentrates. The decision to implement 12-hour shifts is one that must be made with careful consideration of the costs and bene
fits identified in this study
DTIC
Aircraft MaintenanceQperator Performanceiealth; Schedules

19980237951Defence and Civil Inst. of Environmental Mediciferonto, Ontario Canada
Shivering Capacity and Pediction of Survival Time Final Report
Tikuisis, Peter; Apr1998; 15p; In English
Report No.(s): AD-A353706; DCIEM-98TM-45; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

Theaccuracy of prediction models of survival time for cold exposure depends heavily on the estimation of shivering capacity
whichis poorly understood. The purpose of this study was to mesisiwering endurance which was hypothesized to diminish
through pre-exposure exercise. Thirteen healthy and fit males participated in an experiment designed to test their shivering
responsdollowing 5 h of high intensity mixed exercise during which only water was consufobowing exercise for the fatigue
trial or beginning in a fresh state for the control trial, and instrumentation for physiological monitoring (rectal and skin tempera
tures,metabolic rate, heat loss, heart rate, EMG), subjects assumed a seated position in a 10 C air environment wearing shorts
t-shirt, rainhat, andheoprene boots and gloves. After 30 min, the subjects were showered continuously with cold water on their
backsaccompanied by a 6 per km per h wind for up to 4 h. Three subjects lasted the complete duration for both trials. While shiver
ing fatigue was not observed, there were vastifices in the shivering response of the subjects which, in addition to body fat
ness, influenced duration. The results also indicate an over-reliance on glycogen stores for shivering in the present prediction
modelbased on the subjestitilization of fat during shivering in the fatigue trial.
DTIC
Shivering;Predictions;Physiology;Cold Tolerance;Endurance
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BEHAVIORAL SCIENCES

Includes psychological factors; individual and group behavior; crew training and evaluation, and psychiatric research.

19980237472Anacapa Sciences, In&anta Barbara, CA USA
Combat Mission Training Research at the 58th Special Operations Wig: A Summary Final Report Sep. 1995 - Jun. 1997
Spiker,V. A., Anacapa Sciences, Inc., USA; NullmeyRobert T, Anacapasciences, Inc., USA;dlrville, Steven J., Anacapa
Scienceslinc., USA; Silverman, Denise R., Anacapa Sciences, Inc., USA; Jul. 1998; 58p; In English
Contract(s)/Grant(s): F41624-95-C-30AF Proj. 123
Report No.(s): AD-A353096; AL/HR-TR-1997-0182; No Copyrightafk CASI; A04, Hardcopy; A01, Microfiche

This report summarizes three empirical studies conducted at Kirtland Air Force Base during 1995-1997. The first study
examinedhe relationship between crew resource management (CRM) processes and mission performance for MC-130P Combat
Shadow crews who were receiving annual simulator refresher training. Using independent assessments of process and perfor
mancea strong, positive correlation (r=.86) was observed between Ciebtieéness at the crew-levahd their performance
during a simulated tactical mission. A strong association between the quality of samissibnplanningactivities and subse
guentmission performance (r=.60) was also observed. A second study investigated factors characteristics of an aerialgun
ner/scannesimulator (AGSS) recently installed at the 58th Special Operatigmg. Whe AGSS is a virtual reality (VR) training
devicethat uses a CRbased, helmet-mounted display and a three degree-of-freedom motion trasertiary-wing gunners
andscanners. A usability assessment byaérial gunner instructors showed that while the dewddéR’ properties have enormous
training potential, the device’s human factors aspects need improvement, including the CRTs, head tracker, fitting procedures,
andcables. A third study explored the impact of networked simulation on combat mission training. Ninety-nine crewmembers
participatingin nine networked training exercises were surveyed following training in which MH-53J3, MH-60G, TH-53A, and
MC-130Pweapon system trainers were linked. Survey results strongly support the value of networked training in such areas as
multishiptactics, aerial refueling operations, formation flight, situation awareaedsnission team coordination. Areas in need
of improvement include establishing training objectives, incorporatinggemey procedures into the scenario, and leveling the
taskdemands across crew positions and weapon systems.
DTIC
Computerize@imulation;Flight Crews;Training DevicesReseath; Numerical AnalysisResouces Managementuman Per
formance;Human Factors Engineering

19980237915ErgocenterTver, Russia
PsychophysiologicaSubstantiation of the Mode of Piloted Aicraft’ s Spatial Attitude Information Pr esentation on a Hel
met-Mounted Display in Complex Aircraft’s Spatial Altitude Identification and Its Leveling Final Report
Shlayen, PY.; Jan. 1998; 69p; In English
Contract(s)/Grant(s): F6170897W0031
Report No.(s): AD-A353934; SPC-97-4008; No Copyrightais CASI; A04, Hardcopy; A01, Microfiche

This report results from aontract tasking Ejocenter as follows: The contractor will (1) Formulate the theoretical concepts
of human spatial orientation in flight and psychophysiological principles of helmet mounted display (HMD) design for representa
tion of aircraft spatial attitude position and determineftiitors that increase and decrease thieieicy of a HMD as a spatial
orientationindicator; (2) Study the psychophysiological particularitiegisual perception while using the various versions of
a HMD; and (3) Substantiate on a basis of analysis of performed investigations the recommendation on the scope and form of
presentatiorto a flyer the basic information about spatial attitude position of a steered aircraft for HMD visor during unusual atti
tuderecognition and its recovery to flat and level flight.
DTIC
PsychophysiologyAttitude (Inclination);Helmet Mounted Display$Spatial Distribution;Aircraft

19980237942Morehouse School of Medicipatlanta, GA USA
Brain in Space: A Teacher's Guide with Activities for Neuroscience
Sullivan, Walter W, Jr, Morehouse School of Medicine, USA; 1998; 186p; In English
Contract(s)/Grant(s): NCC2-936
Report No.(s): PB98-173636; NASA-EG-1998-0B1HQ; No Copyright; Aail: CASI; A09, Hardcopy; A02, Microfiche
Thelessons and activities in this guide will engage your students in the excitement of space life science investigations after
the Neurolab Spacelab mission. It is the authors’ goal that the information in this guide will inspire both you and your students
to become interested and active participants in this space mission. Few experiences can compare with the excitement and thril



of watching a Shuttle launch. This guiplevides an opportunity for you and your students to go one step further by conducting
theexperiments on Earth that are relevent to the research conducted in space.

NTIS
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MAN/SYSTEM TECHNOLOGY AND LIFE SUPPORT

Includes human engineering,; biotechnology; and space suits and protective clothing. For related information see also 16 Space
Transportation.

19980237086Sanders Associates, In¥entureStar Reusable Launchhitle ProgramNashua, NH USA
RLV Vehicle Health Management System Modeling and Simulation: Reducing Program Costs and Increasing Mission
Success
Wangu, Srimal, Sanders Associates, Inc., USA; May 15, 1998; 10p; In English; RLV, 29 Jun. 1998, Cocoa Beach, FL, USA;
Sponsoredby American Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): NCC8Ltb; Copyright; Aail: Issuing Activity Hardcopy, Microfiche

Sandersa Lockheed Martin Companig leading the development and integration of tekide Health Management (VHM)
systemfor Lockheed Martirs \entureStar Reusable Launchhitle. The primary objective of thisfeft is to provide an auto
mated health status and decision-making system for the vehicle. A detailed simulation of the VHM syst&hisauRéntly
beingdeveloped using the Foresight Design and Modelow. TThe simulatiomwill consist of models of key components of the
RLV VHM system. An effective detailed system simulation will allow for system and design engineering, as well as program
managemerteamsto accurately and fi€iently evaluate system designs, analyze the behavior of current systems, and predict
the feasibility of making smooth and cost-efficient transitions from older technologies to newer ones. This methodology will
reduceprogram costs, decrease total program life-cycle time, and ultimately increase mission success.
Author
Reusable Launcheliicles;Management SystentSpst ReductionProject Management

19980237253NASA Marshall Space Flight Centétuntsville, AL USA
Applying Human Factors in Payload Display Design
Dunn,Mariea C., NASA Marshall Space Flight CentdBA; Hutchinson, Sonya L., NASA Marshall Space Flight Ceti8A,
1998;5p; In English, 28-30 Sep. 1998, Anaheim, CA, USA; Sponsored by Society of Automotive Engineers, Inc., USA
Report No.(s): Rept-98AC-16; Copyright; Adail: Issuing Activity Hardcopy, Microfiche

The payload display design process is intended to assissigning visual computer interfaces that appropriately support
astronautsinteraction with payload displays that fly on missions and yet provide the needed reshkssfientists. Standardiza
tion of displays will minimize trainingost and time while maximizing display usabilitiis paper proposes a framewaork for
developing displays that integrates human factors design techniques at each step. The fundamental principles upon which the
frameworkis based encompass traditioaapects of human computer interface design, systems design, and human performance.
Author
HumanFactors EngineeringSystems Engineerin@ayloads;Human-Computer Interfac&omputer Design

19980237261Virginia Univ, Dept. of Chemical EngineerinGharlottesville, YA USA
Effects of Humidity Swings on Adsorption Columns for Air Revitalization: Modeling and Experiments Final Report, 16
Jan. 1994 - 15 Jan. 1997
LeVan, M. Douglas, Wginia Univ, USA; Finn, John E., NASA Ames Research Cetd&A; 1997; 13p; In English
Contract(s)/Grant(s): NCC2-5024; No Copyrightaf. CASI; A03, Hardcopy; A01, Microfiche

Thegoal of this research was to develop a dynamic model which can predidettteo€humidity swings on activated carbon
adsorptiorbeds used to remove trapentaminants from the atmosphere in spacecraft. Specifitelynodel was to be incorpo
ratedinto a computer simulation to predict contaminant concentrations exiting the bed as a function of time after a humidity swing
occurs.Predicted breakthrough curves were to be compared to experimentally measured results. In all respects the research wa:
successful. The two major aspects of this research were the mathematical model and the experiments. Experiments were con
ducted by Mr. Appel using a fixed-bed apparatus at NASA-Ames Research Center during the summers of 1994 and 1995 and
duringthe first 8 months of 1996. MAppel conductednost of his mathematical modeling work at the Universityigfiia.
The simulation code was used to predict breakthrough curves using adsorption equilibrium correlations developed previously by



M. D. LeVan'’s research group at the University of Virginia. These predictions were compared with the experimental measure-
ments,and this led to improvements in both the simulation code and the apparatus.

Author

MeteorologyAtmospheric DensityClimatology; Humidity; Atmospheric Moistu; Meteoblogical ParametersiMoisture Con

tent; Vapor Pressue; Water Vapor;Trace Contaminantsiir Purification

19980237296Army Research Inst. of Environmental Medigiiatick, MA USA
Report on the Evaluation of Two Prototype Chemical Potective Clothing Garments
Santee\V. R., Army Research Inst. of Environmental Medicine, USA; Blanchard, L. A., Army Research Inst. of Environmental
Medicine,USA; Gonzalez, J. A., Army Research Inst. of Environmental Medicine, USA; MacLeod, Brily Research Inst.
of Environmental Medicine, USA; Aug. 1998; 33p; In English
Report No.(s): AD-A353652; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

The study evaluated the heat strain experienced by seven soldiers exposed to heat stress while exercising in prototype an
issuechemical protective (CP) garments in Mission Oriented Protective Posture (MOPP-1). The control garmentssseee the
Chemical Protective Undergarment (CPU) and Marine Saratoga Overgarment (CPO). The prototype (X) garments were light-
weightCPO and CPUs.€Eting consisted of 100 min exposures to thermoneutral (20C, 50% RH),(d862120% RH) and tropic
(35C, 75% RH) environments while walking at 1.34 m-s-1 (3 mph). Data included rectal temperatumalartiurance times
(ET). In descending order of performance, the results indicate a joint ranking of the tgarmets, then thgrototypeunder
garmentCPU-X) and, finallythe issue undgarment (CPU-C). One significant fdifencebetween the two ovgarments indi
catedan advantage for thgrototype (CPO-X), whereas other observations indicated that the issgarovent (CPO-C) was a
more”wearable” garment. The issumdegarment (CPU-C) was significantly ifent (worse) than the two ogarments. In
fewercases (49C), therototype undgrarment (CPU-X) did significantly worse than the gaments. Between the two under
garmentsall significant diferences indicated that the prototype (CPU-X) would induce less thermal strain than the issue (CPU-C)
undergarment.
DTIC
Prototypes;Protective ClothingHeat Dlerance;Postue; Garments;Stresses

19980237435Conrad €chnologies, IngPaoli, A USA
Manikin T est and Calibration System, Phase 1
DeCleenepPonald F, Conrad €&chnologies, Inc., USA; Oslon, Mitchell BZpnrad ®chnologies, Inc., USA; Ploszalames R.,
Conrad "Bchnologies, Inc., USA; Jun. 02, 1997; 128p; In English
Contract(s)/Grant(s): N62269-96-C-0028
Report No.(s): AD-A353514; CTI961001; NAWCADPAX-97-256-TR; No Copyright; Avail: CASI; A07, Hardcopy; A02,
Microfiche

Theobjective of this project is to develop a test fixture to facilitate dynamic testing and system-level calibrations of an anthro
pomorphicmanikin vertebral column and head complex. The calibration fixture is necessary to evaluate and improve-the predic
tive consistency ofhe systems-level biofidelic performance of a test manikin under conditions of loadings that are encountered
in ejection and crash environments. An optimal design arrangement to meet the calibration requirements is provided by this Phase
| report. The fixture design provides controlled, accurate and repeatable excitations to produce consistent and reliable calibrations.
Additionally, the fixture design provides the versatility to conduct short duration dynamic tests of aircrew interaction with various
seating and restraint systems designed for ejection or crash conditions. The fixture design incorporates computer interface for
input of test parameters and a pneumatic and hydraulic drive system to provide programming of the acceleration profile. The
dynamicsystem provides significantly improved calibration over the current static techniques. This dynamic catiapaiidin
ity is essential to obtain manikin test results that are repeatable and allow the comparison of one set of test results with another
Improvedmanikin calibration is particularly important for the reliable evaluation of life support equipment.
DTIC
ComputersCalibrating; Dynamic Ests;Mechanical Drives

19980237884Air Force Inst. of €ch, School of Logistics and Acquisition Managemeftight-Patterson AFB, OH USA
Technology Acceptance: A Fusion of Human-Computer Interaction and Management Information Systems Constructs
Sep. 1998; 66p; In English
Report No.(s): AD-A354244; AFIT/GIS/LAS/98S-3; No Copyrightial: CASI; A04, Hardcopy; A01, Microfiche

In recent yearsnformation technology has advanced at a pace that few would have anticipated. It has been estimated that
the computing power of the modem desktop computer hasihesrasing at the rate of 1000% per decade. In combination with



thedevelopment of personal computers, the advent of networks and the world wigeowiele unprecedented access to inferma

tion andcomputing powerHowevey the problem of developing useful user interfaces remains a problem. In many military and
commerciakettings, the increased computing powéered by current information technology remains unexploited because of
userinterfaces that are dii€ult to use. This thesis reports on the examination of constructs related to user acceptdonuaaf

tion systems from two disciplines, human-computer interaction (HCI) and management information systems (MIS). Mere specifi
cally, research was conducted to evaluate the possibility of overlap between the tgerdifietds. The &chnology Acceptance

Model (TAM) from MIS research was examined in light of the HCI constructs of efficieriegfigéness, and satisfaction. of
interest was the impact of efficiency, effectiveness, and satisfaction on the formulation of user perceptions of ease of use. The
empiricaldata suggests that satisfaction plays a major role in the formulation of user perceptions (p <0.01).

DTIC
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