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The NASA STI Program Office ... in Profile

Sinceits founding,NASA has been dedicated to the advancement of aeronautics
and space science. The NASA Scientific and Technical Information (STI)

ProgramOffice plays a key part in helpifdASA 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 Gice provides access to the NASA STl Database, the
largestcollection of aeronautical and space sciencei®ife world. The Pro
gram Office is also NASAs institutional mechanism for disseminating the
results of its research and development activities.

Specializedservices that help round out t8&1 Program Ofce’s diverse der-
ingsinclude creating custom thesauri, building customized databagasjor
ing and publishing research results ... even providing videos.
For more information about the NASA STI Program Office, you can:
E-mail your question via thiternet to help@sti.nasa.gov
Fax your question to the NASA Access Help Desk at (301) 621-0134
Phonethe 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

This publication was prepared by the NASA Center for AeroSpace Information,
800 Elkridge Landing Road, Linthicum Heights, MD 21090-2934




Introduction

This issue ofAerospace Medicine and Biology, A Continuing Bibliography with Ind@%asA
SP-7011)ists reports, articles, and other documents recently announced in the NASA STI Database.
In its subject coveragéerospace Medicine and Biologpncentrates 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, pharmacologioxicology 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 Access Help Desk
NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934

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 1
Includesphysiological factors; biological fefcts of radiation; and ffcts ofweightlessness
on man and animals.

53 Behavioral Sciences 2
Includespsychological factors; individual and group behavior; crew training and evaluation;
and psychiatric research.

54 Man/System Technology and Life Support 4
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 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/STIl-homepage.html

(Select STI Program Bibliographic Announcements)

Explore the Universe!



Document A vailability 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
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
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
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934

(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 T able

(Effective July 1, 1996)

CASI NORTH
PRICE AMERICAN FOREIGN
CODE PRICE PRICE
AO1 $6.50 $ 1300
A02 10.00 20.00
A03 19.50 39.00
A04-A05 21.50 43.00
A06 25.00 50.00
AO07 28.00 56.00
A08 31.00 62.00
A09 35.00 70.00
A10 38.00 76.00
All 41.00 82.00
Al2 44.00 88.00
Al3 47.00 94.00
Al4-Al17 49.00 98.00
Al18-A21 57.00 114.00
A22-A25 67.00 134.00
A99 Call For Price Call For Price

Important Notice

The$1.50domestic and $9.00 foreign shipping and handling fee currently beirgechaill remain
thesame. Foreign airmail is $27.00 for the first te3ns, $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,
chargedagainst 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
chargesTo 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 gems
haverequested if we have made an error in your orfldre 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 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

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.



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
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
Austin, TX 78701-0001

(512) 463-5455 Fax: (512) 463-5436

TEXAS TECH. UNIV. LIBRARIES
Documents Dept.

Lubbock, TX 79409-0002

(806) 742—2282 Fax: (806) 742-1920

UTAH

UTAH STATE UNIV.

Merrill Library Documents Dept.
Logan, UT 84322-3000

(801) 797—2678 Fax: (801) 797-2677

VIRGINIA

UNIV. OF VIRGINIA

Alderman Library

Govt. Documents

University Ave. & McCormick Rd.
Charlottesville, VA 22903-2498

(804) 824-3133 Fax: (804) 924-4337

WASHINGTON

WASHINGTON STATE LIBRARY
Govt. Publications

P.O. Box 42478

16th and Water Streets
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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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19970008572
Comparison of the effects of absorption coefficient and pulse duration of 2.12aicron and 2.79- micon radiation on laser
ablation of tissue
Frenz,Martin, Univ of Berne, Switzerland; Pratisto, Hans; Koenz, Flurin; Jansen, E. Detch,\Wshley J.; \&ber Heinz P,
IEEE Journal of Quantum Electronics; December 1996; ISSN 0018-9197; 32, 12, pp. 2025-2036; In English; Copgiight; A
IssuingActivity

The basic physical mechanisms underlying tissue ablation and therdseed tissue &fcts using pulsed Er:YSGG (2.79
micron)and Ho:YAG (2.12 micron) laser radiation are presented@ndpared. In vitro tissuefetts, ablation depth, and extent
of tissue damage on meniscus treated under water and on cornea treated in air were investigated and examined histologically
Er:YSGGradiation, due to its 100 times higher absorption tharYAG radiation, exhibited a high tissue ablatiofiocincy with
arelatively small zone of coagulated tissue (Q-switched 4-10 micron free-running less than 100 micron), whereas the coagulated
tissuezone was 300-1000 micron after free-running and 100-120 micron after Q-switche®ddHasér impact.
Author (EI)
Electomagnetic Interactiond;aser Ablation;Lasers;Medical ServicesPulse Duration;Pulsed LasersSurgery

19970008876
Bioconvection in a suspension of phototactic algae
Vincent,R. \,, Univ of Leeds, UK; Hill, N. A.; Journal of Fluid Mechanics; November 25 1996; ISSN 002@-pp.343-371;
In English; Copyright; &ail: Issuing Activity

A generic model for phototaxis in a suspension of microscopic swimming algae is presented. The model incorporates the
effectof shading whereby microganisms nearer the light source absorb and scatter the light before it reaches those farther away
Themodel is used to analyze the linear stability of a suspen$ipimototactic algae that swim in a fluid which is slightly less dense
thanthey are. The behavior of the suspension is characterized by four parameters: a layer depth, @aRagktigth number
a Schmidt numberand a sublayer position parameter that specifies the vertical position of the sublayer in the fluid. The initial
patternwavelengths and the critical Rayleigh number afecedd by the position of the sublayer
Author (EI)
Algae; Mathematical ModelsRayleigh NumberSchmidt NumberSuspending (Mixing)
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Includes physiological factors, biological effects of radiation; and effects of weightlessness on man and animals.

19970005623Walter Reed Army Medical CentaNashington, DC USA

Stressand Immune Function: Regulation of Adrenergic Receptors irHuman B Lymphocytes Final Report 1 May 1995
- 30 Apr. 1996

Tsokos, Geaye C., Vélter Reed Army Medical CentddSA; May 1996; 15p; In English

Contract(s)/Grant(s): MIPR-95MM5621

Report No.(s): AD-A313736; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche



During theprevious year we have investigated tHea$ of interleukin-1 (IL-1) and interleukin-6 (IL-6) on the density and
functionof beta to 2 adrengic receptor (AR) protein and steady state mMRNA levels in human lymphoblastdidesel\\é estab
lisheda DNA-excess solution hybridization assay using M13-beta-2AR (l1l) template DNA. This assay helped ssndditect
changesn the message for beta-2AReWeated Epstein-Barr (EB) virus transformed human B lymphoblastoid cells and-an anti
body-secreting lymphoblastoid cell line (IM9) with IL-1 and IL-6. Treatment of the cells with the cytokines caused a marked
decreasén the density obeta-2AR but failed to change thdirity of the receptors for the ligand. In contrast, treatment of B cells
with both cytokines resulted in increase in the beta-2AR message in both cell lines. to investigate the discrepancy between the
effect of lymphokines on receptor protein and its message, we conducted a transcription experiment by using nuclear run-off
assaysn which we demonstrated that lymphokines increase the stability of the nilR\bAta-2AR. These results demonstrate
thatlymphokines may alter the expression of stress receptors in human lympho@/temahde that stress receptimteract
atthe molecular level with elements of the immune system.
DTIC
Stresg-unctions;iImmune SystemkymphocytesSteady StateéSympathetic Nervous Systdbgoxyribonucleic AcidAdrenerg-
ics; Antibodies

19970008128NASA Ames Research Centdoffett Field, CA USA
Pharmacologic Atrial Natriur etic Peptide Reduces Human Leg Capillary Filtration
Watenpaugh, Donald E., NASA Ames Research Center, USA; Vissing, Susanne F., Texas Univ., USA; Lane, Lynda D., Texas
Univ., USA; BuckeyJay C., €xas Uniy, USA, Firth, Brian G., &xas Univ, USA; Erdman, Wiam, Texas Univ, USA; Hagens,
Alan R., NASA Ames Research CentelSA; Blomqvist, C. GunnaNASA Ames Research Cent&ISA; Journal of Cardiovas
cularPharmacology; 1995;0lume 26, pp. 414-419; In English
Contract(s)/Grant(s): NAS9-16044; NAG9-267; N&0206; DMRC-12-6945; DMRC-12-7663
ReportNo.(s): NASA-CR-203218; NAS 1.26:203218; CopyrighaiVéd (NASA); Avail: CASI; A02, Hardcopy; A01, Micro
fiche

Atrial natriuretic peptide (ANP) is produced and secreted by atrial cedlsn&dsured calf capillary filtration rate with pro
longedvenous-occlusion plethys-mography of supine health male subjeitg) pharmacologic infusion of ANP (48 pmol/kg/
min for 15 min; n equals 6) and during placebo infusion (n equals 7). Results during infusions were compared to prior control
measurements. ANP infusion increased plasma (ANP) from 30 plus or minus 4 to 2,568 plus or minus 595 pmol/L. Systemic
hemoconcentratioaccurred during ANP infusion; mean hematocrit and plasma colloid osmotic pressure increasedé43® and 1
percent respectivelyelative to pre-infusion baseline values (p is less than 0.05). Mean calf filtration, however was significantly
reducedrom 0.15 to 0.08 ml/100 ml/min with ANPleart rate increased 20 percent with ANP infusion, wheras blood pressure
wasunchanged. Calf conductance (blood flow/arterial pressure) and venous compliance viectedriaf ANP infusion. Pla
ceboinfusion had no ééct relative to prior baseline control measurements. Although ANP induced systemic capillary filtration,
in the calf, filtration was reduced with ANPherefore, phamacologic ANP infusion enhances capillary filtration from the sys
temic circulation, perhaps at upper body or splanchic sites or both, while having the opfegite tfe leg.
Author
Arteries; PeptidesBlood Pessue; Heart Rate;Circulatory System;eg (Anatomy)Capillary Flow
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Includes psychological factors; individual and group behavior; crew training and evaluation, and psychiatric research.

19970007197Institute for Human Factors TNGoesterbey, Netherlands
Human Performance in a Moving Environment Interim Report Werken in een bewegende omgeving
Wertheim, A. H., Institute for Human Factors TNO, Netherlands; Dec. 20, 1996; 26p; In English
Contract(s)/Grant(s): A95/KM/359
Report No.(s): TD-96-0505; TNO-TM-96-A063; Copyright; Avail: Issuing Activity (TNO Human Factors Research Institute,
Kampweg5, PO Box 23, 3769 ZG Soesteripefhe Netherlands), Hardcgp¥icrofiche

This paper presents a review of what is currently known about the nature of human performance in moving environments
(both in simulators and in real environments) based on research carried out over the last ten years at the TNO Human Factors
Researclinstitute. It is agued that performance decrements can be expected as a result of general factors or as a result of specific
impairments of particular human skills. General effects happen when environmental motion reduces motivation , increases
fatigue,or creates balance problems. Speciffea@t of moving environments on task performance may lemlgxpected through



bio-mechanical influences on particular skills like perception, or motor skills. There is no direct evidence for direct effects of
motionon purely cognitive skills.

Derived from text

HumanFactors EngineeringHumanPerformance Sensorimotor Performancé&formation Pocessing (Biology)Cognition;

Motion

19970007623Institute for Human Factors TNGoesterbey, Netherlands
Image Fusion Improves Situational Avareness
Toet,A., Institute for Human Factors TNO, Netherlands; ljspeert, J. K., Institute for Human Factors TNO, Netherlands; vanDor
resteijn,M. J., Institute for Human Factors TNO, Netherlands; Oct. 31, 1996; 28p; In English; Original contains color illustrations
Contract(s)/Grant(s)A96/KL/347
ReportNo.(s): TM-96-A051; Copyright; ¥ail: Issuing Activity(TNO, Kampweg 5, PO Box 23, 3769 ZG Soestgrbre Neth
erlands) Hardcopy, Microfiche

Two recently developed false colour image fusion techniques, the TNO fusion scheme and the MIT fusion scheme, are applied
to visual and thermal images of military relevant scensribhe scenes repres@ifferent scenarig’ that simulate military sur
veillancetasks. The images are registered around sunrise. At this time, the contrast in both image modalitiEsashenmal
imagesclearly depict objects with Ige temperature contrast like persons, but they do not correctly represent the spatial context.
The composite images produced by both fusion schereesly represent all details in their correct spatial context. An observer
experimenis performed to test if the increased amount of detail in the fused images can yield an improved observer performance
in a task that requires a certain amount of situational awareness. The task that is devised involves the localization of a person ir
the displayed scene relative to some characteristic details that provide the spatial context. The results show that observers ca
indeeddetermine the relative location of a person in a scene with a significantly higher accuracy when they perform with fused
imagescompared to the individual image modalities. Mi& colour fusion scheme yields the best overall performance (i.e. an
accuracy that is significantly higher than that obtained with images fused according to the TNO scheme and with the original
images) Even the most simple (TNO) fusion scheme yields an observer perforthahiebetter than that obtained for the indi
vidual (thermal and visual) images.
Derived from text
Image PocessingColor; Imaging Echniques

19970007778Institute for Human Factors TNGoesterbey, Netherlands
Quantifing the Image Quality of the KDC-10 Refueling SystemFinal Report
Kooi, F. L., Institute for Human Factors TNO, Netherlands; van Breda, L., Institute for Human Factors TNO, Netherlands; Dec.
04,1996; 22p; In English
Contract(s)/Grant(s): A96/KLu/341
ReportNo.(s): RP-96-0195; TM-96-A052; Copyrighty@il: Issuing Activity (Inst. for Human Factors Research TNO, Soester
berg,Netherlands), HardcopiMicrofiche

Theimage quality of the KDC-10 refuelling vision system has been evaluated in terms of resolution and contrast sensitivity
to this aim a new contrast test was developed. A comparison to other systems shows that the KDC-10 refuelling vision system
is particularly lacking in its contrast representatidimecent adjustment to the system partially improved its characteristics. Part
of the poor contrast representation is due to the incomplete image separation of the stereoscopic screen. ©halpibatta
tive analysis of the image quality recommendations for further improvement are given.
Derived from text
Image Contrastimage ResolutionAir to Air Refueling

19970008129NASA Ames Research Centdfoffett Field, CA USA
Combining Speed Information Across Space
VerghesePreeti, NASA Ames Research CentdBA; Stone, Leland S., NASA Ames Research Celt8A; Vision Res.; 1995;
ISSN0042-6989; ¥lume 35, No. 20, pp. 2812823; In English
Contract(s)/Grant(s): FOP 199-16-12-37
Report No.(s): NASA-TM-111845; NAS 1.15:111845; ISBN-00038-0; Copyright Waived (NASA); Avail: CASI; A03,
Hardcopy;A01, Microfiche

We used speed discrimination tasks to measure the ability of observers to combine speed information from multiple stimuli
distributedacross space. & \compared speed discrimination thresholds in a classical discrimination paradigm to those in-an uncer
tainty/searchparadigm. Thresholds were measured using a tempavahterval forced-choice design. In the discrimination par



adigm,the n gratings in each interval all moved at the same speed and observers were asked to choose Withitterfedter
gratings.Discrimination thresholds for this paradigm decreased as the number of gratings increased. This decrease was not due
to increasing the &ctive stimulus area as a control experiment that increased the area of a single grating did not show a similar
improvementin thresholds. Adding independent speed noise to each of the n gratings caused thresholds to decrease at a rate similal
to the original no-noise case, consistent with observers combining an independent sample of speed from each grating in both the
added- and no-noise cases. In the search paradigm, observers were asked to choose the interval in which one of the n gratinc
movedfaster Thresholds in this case increased with the number of gratings, behavior traditionally attributed to an input bottle
neck.However results from the discrimination paradigm showed that the increaseotvdse to observers’ inability to process
thesegratings. @ have also shown that the opposite trends of the data in the two paradigms can be predicted by a decision theory
model that combines independent samples of speed information across space. This demonstrates that models typically used i
classical detection and discrimination paradigms are also applicable to search paradigms. As our model does not distinguish
betweersamples in space atiche, it predicts that discrimination performance should be the same regardless of whether the grat
ingsare presented in two spatial intervals or two temporal intervals. Our last experigelytdanfirmed this prediction.

Author

Psychological FactorsPsychological &sts;Stimuli; Human Performancdnformation Pocessing (Biology)

19970008372Institute for Human Factors TNGoesterbey, Netherlands
SystematicDevelopment of Bam Training: A Review of the Literatur e Interim Report Systematisch Ontwikkelen varedam
Training: Een Literatuurstudie
vanBerlo, M. B, Institute for Human Factors TNO, Netherlands; Jun. 13, 1996; 41p; In English
Report No.(s): AD-A311731; TNO-TM-96-B010; TDCK-RP-96-0159; No Copyright; Avail: CASI; A03, Hardcopy; AO1,
Microfiche

A major drawback in the process of developiegm training systems is that most methodologies and guidelines for develop
ing training systems are aimed at the individual trainee. A coherent methodology for developing team training systems-is still tack
ing. Consequentlydevelopers of team training systems must aftsort to the use of recommendations and guidelines geared
to the development of individual-centered training systems. However, these may be insufficient given the different nature and
characteristics of teams and team performance. Related to this point is the fact that, regarding complex learning environments
developedor team training, it i®ften not clear which, and howstructional principles should be applied to actually train the
team.In this report, the concept of team performance is being defined (chapter 2), preceded by an introduction in the first chapter
Chapter3 concisely describes the four phases of instructional systems development viz analysis, design, implemertadion and
uation.Based on these generic phases, in chapter 4 an overview is presented of various guidelines for developing team training
asdescribed in the literature. These guidelines (each referring to only some of the phases of instructional systems development)
arebeing described and evaluated. On the basis of this review of the literature an inventory has been made regarding the aspect
of team training development that remain to be analyzed (chapter 5). Finally, in chapter 6, the direction of future research is
indicated.
DTIC
HumanFactors EngineeringHuman PerformanceSystems Engineering

54
MAN/SYSTEM TECHNOLOGY AND LIFE SUPPORT

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

19970008012Army Aeromedical Research Lalort RuckerAL USA
Counterweights Used with ANVIS Final Report
McLean,Bill, Army Aeromedical Research LabJSA; Shannon, Samuel, Army Aeromedical Research Lab., USA; McEntire,
Joe, Army Aeromedical Research Lab., USA; Armstrong, Scott, Army Aeromedical Research Lab., USA; Jul. 1996; 27p; In
English
Contract(s)/Grant(sPA Proj. 3M1-62787-A-879
Report No.(s): AD-A31728; USAARL-96-30; No Copyright;\vail: CASI; A03, Hardcopy; A01, Microfiche

A survey was conducted at Fort Ruck&iabama, on the use of counterweights with the aviator night vision imaging system
(ANVIS). Thepurposes of the survey were to determine frequency and purpose of counterweight use, materials used, and actual
weight of the counterweights. Thirty-seven night vision goggle (NVG) instructor pilots (IPs) and nineteen NVG student pilots



contributed to this survey. NVG participants flew four different aircraft types located at three different airfields. The results
showedthat 76 percent of the NVG IPs used counterweighisralge weight for the counterweights was 13 0z with a minimum

of 8.9 and a maximum of 22 oz. For the graduating NVG student pilots, 100 percent used counterweights. The average counter
weightused by the students wak. 1 0z with a minimum of 3.4 and a maximum of 20.1 oz. The two prineagons listed for
usingcounterweights were to reduce the helmet from rotating forward aetidee neck strain. The most common type of eoun
terweightconsisted of a standard issued cloth bag with two to three rolls of pennies. In the heaviest possible configuration, the
headsupported weight with ANVIS could be as much as 7.3 pounds Ibs, which includes ageXSRit-4 helmet, 25-mm eye
pieceANVIS with dual battery pack and AA batteries, 20 oz of counterweight, a lip light, and an ANVIS head-up diay (HUD).

of the 37 NVGIPs surveyed, the average estimated head supported weight with ANVIS was 4.7 Ibs, with a minimum of 4.7 and
amaximum of 6.8 Ibs. \th the addition of a protective mask the total weight would increase by approximately 2 pounds.

DTIC

Aircraft Pilots; Night Msion; Pilot PerformanceNight Flights (Aicraft); Dark Adaptation
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