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SHORTCUTS
Use the tool bars at the top and bottom of your screen to navigate and change your view. 

Use "View" menu to:
     - select "Bookmarks & Page" view.
     - select "Zoom To" and "125%" or
           whichever percentage is 
           readable on your screen.

Use "Window" menu to return to any previously opened files, or the "Back" button of your browser.

Close this note by clicking on the small bar in the top left corner of the box.



The NASA STI Program Office ... in Profile

Since its founding, NASA has been dedicated to the advancement of aeronautics
and space science. The NASA Scientific and Technical Information (STI)
Program Office plays a key part in helping NASA maintain this important role.
The NASA STI Program Office is operated by Langley Research Center, the
lead center for NASA’s scientific and technical information.

The NASA STI Program Office provides access to the NASA STI Database, the
largest collection of aeronautical and space science STI in the world. The Pro-
gram Office is also NASA’s institutional mechanism for disseminating the
results of its research and development activities.

Specialized services that help round out the STI Program Office’s diverse offer-
ings include creating custom thesauri, building customized databases, organiz-
ing and publishing research results ... even providing videos.

For more information about the NASA STI Program Office, you can:

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

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

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

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

   

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



Introduction

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

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

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

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

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

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

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

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

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

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

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

Subscribe <desired list> <Your name>

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

Phone: (301) 621-0390

Fax: (301) 621-0134

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

Looking just for Aerospace Medicine and Biology reports?

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



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

51 Life  Sciences (General) 1

52 Aerospace Medicine 2
Includes physiological factors; biological effects of radiation; and effects of weightlessness
on man and animals.

53 Behavioral  Sciences 5
Includes psychological factors; individual and group behavior; crew training and evaluation;
and psychiatric research.

54 Man/System Technology and Life Support 11
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 available. You may use the find command under the tools menu while viewing the
PDF file for direct match searching on any text string. You may also view the indexes provided, for
searching on NASA Thesaurus subject terms and author names.

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

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



The New NASA V ideo
Catalog is Here

To order your       copy,

call the NASA Access Help Desk at

(301) 621-0390,

fax to

(301) 621-0134,

e-mail to

help@sti.nasa.gov,

or visit the NASA STI Program

homepage at

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

Explore the Universe!



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

Eligibility and Registration for NASA STI Products and Services

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

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

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

Limited Reproducibility

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

NASA Patents and Patent Applications

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

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



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

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

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

Sources  for Documents

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

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

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

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

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

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

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



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

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

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

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

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

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

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

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



Addresses  of Organizations

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

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

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

University Microfilms
European Space Agency– A Xerox Company

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

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

12201 Sunrise Valley Drive
Fachinformationszentrum Karlsruhe Reston, VA 22092

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

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

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

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

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



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

CASI NORTH
PRICE AMERICAN FOREIGN
CODE PRICE PRICE

A01 $ 6.50 $ 13.00
A02  10.00 20.00
A03 19.50 39.00

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

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

A99 Call For Price Call For Price

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

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

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

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

Rev. 6/96



Federal Depository Library Program

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

Public Collection of NASA Documents

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

Submitting  Documents

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

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

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

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



Federal Regional Depository Libraries

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

TEXAS
TEXAS STATE LIBRARY
United States Documents
P.O. Box 12927 – 1201 Brazos
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
Olympia, WA 98504–2478
(206) 753–4027 Fax: (206) 586–7575

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

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

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

Configurations
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19970013264  Hutchinson (Fred) Cancer Research Center, Seattle, WA USA
Structure and Function of the Ankyrin Repeats in the SW14/SW16 Transcription Complex of Budding Yeast  Annual Re-
port, 8 Jul. 1995 - 7 Jul. 1996
Breeden, Linda, Hutchinson (Fred) Cancer Research Center, USA; Aug. 1996; 16p; In English
Contract(s)/Grant(s): DAMD17-94-J-4122
Report No.(s): AD-A316177; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Ankyrin repeats are motifs of thirty three amino acid residues, which are found in over 100 proteins. Several of these are of
particular interest because they suggest roles for the ankyrin repeat in tumor development. ANK repeats were first identified in
a pair of yeast transcription factors (Swi4 and Swi6), and this research is focused upon understanding the role of the ANK repeats
within these proteins. We have generated libraries of PCR-generated mutants of the Swi6 ANK domain and analyzed them with
respect their transcriptional activity and sequence changes. We also used site-directe d mutagenesis to systematically remove the
core residues from each of the 4 ANK repeats, and found that the ANK core mutants as well as many of the random mutants are
temperature sensitive for activity. This suggests that this region of the Swi6 protein is critical for the stability of the protein. We
then isolated high copy suppressors of these mutants. Two gene products known to be involved in transcription and DNA interac-
tion were identified (NHP6A and MSNl) as well as a novel protein (PIBi). The significance of these interactions is under investiga-
tion
DTIC
Deoxyribonucleic Acid; Amino Acids; Sensitivity; Stability; Proteins; Residues

19970013269  Cold Spring Harbor Lab., New York, NY USA
Abstract of Papers Presented at the 1995 Meeting on the Cytoskeleton and Cell Function  Final Report
Helfman, David, Cold Spring Harbor Lab., USA; Raff, Elizabeth, Indiana Univ., USA; Apr. 1995; 252p; In English, 26-30 Apr.
1995, Cold Spring Harbor, NY, USA; Sponsored by Office of Naval Research, USA
Contract(s)/Grant(s): N00014-95-1-0549
Report No.(s): AD-A311556; No Copyright; Avail: Issuing Activity (Defense Technical Information Center (DTIC)), Microfiche

The Cytoskeleton and Cell Function meeting brought together scientists working on the cytoskeleton in invertebrate and ver-
tegrate systems. Although much information is now available concerning the structural and molecular bases for the various cytos-
keletal components, it is only recently that the function and regulation of these components in cellular processes is beginning to
be understood. The meeting highlighted topics in actin filament assembly and dynamics, cell motility, microtubule assembly and
dynamics cell division, intermediate filaments, molecular motors, intracellular trafficking, signal transduction, membrane-cytos-
keleton interactions, and development and differentiation. Various experimental approaches were presented, including biochem-
istry, genetics, and molecular biology. The sessions encompassed the most recent advances in the field and made for an intense
and stimulating exchange of information.
DTIC
Molecular Biology; Biochemistry; Cell Division; Cytology; Genetics
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19970013141  Yale Univ., Dept. of Psychology, New Haven, CT USA
Neuronal Micronets as Nodal Elements  Final Report
Brown, Thomas H., Yale Univ., USA; Sep. 16, 1995; 6p; In English
Contract(s)/Grant(s): N00014-92-J-1923
Report No.(s): AD-A310107; No Copyright; Avail: CASI; A02, Hardcopy; A01, Microfiche

Author was working on developing a computationally efficient way to emulate neurons and to emulate circuits and networks
of same. He made considerable progress in compressing ’realistic’ representation of neuronal computations into what we consider
functionally equivlent input/output devices, which are now being incorporated into dynamic network that learn associations and
encode time.
Author (revised)
Neural Nets; Computerized Simulation; Machine Learning

19970013148  AUSA, Cupertino, CA USA
Human Exposure to Radiofrequency Radiation: A Review Pertinent to Air Force Operations  Final Report, Jan. 1993 -
Nov. 1995
Heynick, Louis N., AUSA, USA; Polson, Peter, AUSA, USA; Jun. 1996; 176p; In English
Contract(s)/Grant(s): AF Proj. 7757
Report No.(s): AD-A309916; AL/OE-TR-1996-0035; No Copyright; Avail: CASI; A09, Hardcopy; A02, Microfiche

This report presents analyses studies, research results, and other pertinent information related to investigations of human ex-
posure to radiofrequency radiation (RFR). The topics discussed are the ANSI/IEEE RFR-exposure guidelines; environmental lev-
els in 15 U.S. cities; and epidemiological/occupational studies, including positive and negative findings on general human health,
congenital abnormalities, ocular effects, and reports of cancer incidence. Also discussed are studies in which human volunteers
were exposed to RFR to investigate: the RFR-auditory effect, cutaneous perception of RFR, and RFR shock and burn. It is con-
cluded that the human studies collectively provide no unequivocal scientific evidence that chronic exposure to RFR at intensities
equal to or below those specified in the ANSI/IEEE exposure guidelines would be detrimental to human health.
DTIC
Radiation Dosage; Cancer; Exposure

19970013330  NASA Johnson Space Center, Houston, TX USA
Monoclonal Antibody Testing for Cancer Metastasis  Final Report
Dec. 1993; 17p; In English; Original contains color illustrations
Contract(s)/Grant(s): NAS9-18189
Report No.(s): NASA-CR-203949; NAS 1.26:203949; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Malignant cells are characterized by the ability to invade surrounding normal tissues. Tumor invasion is abetted by proteolytic
enzymes that have been correlated with recurrent disease and metastasis. These enzymes are involved in a cascade of proteolytic
interactions with other enzymes and inhibitors which allow cancer cells to dissolve surrounding extracellular matrix, thereby en-
abling the cells to rapidly invade adjacent tissues and migrate to metastatic sites distant from the primary tumor. Among these
proteases are the plasminogen activators (PA), collagenase IV, faminase, and in some cases cathepsin D, which together mediate
key steps in the invasion process of metastasis. Cells which have the selective advantage for invasion and metastasis are those
capable of regulating their proteolytic activity and proliferation. Cells in the process of invasion would be probably down-regu-
lated for proliferation, but subsequent to attachment and adhesion at a distant site, would then be in a proliferative mode, up-regu-
lating DNA replication. Urokinase (uPA) can be present in the tissues in several molecular forms. The inactive proenzyme is a
single chain protein (scuPA) that is cleaved at Lys. 158 to form the double chain, high molecular weight active form (HMW-uPA)
of 54 kD. A low molecular weight form (LMW-uPA) can also be produced by cleavage of the HMW-U PA at Lys. 135 - Lys. 136
giving a 35 kD active enzyme. Recently, it has been shown that the HMW active form of urokinase, bound to the tumor cell mem-
brane, is responsible for the local lysis of the extracellular matrix, hence the tissue invasion mechanism for metastasis (Andreasen
et al, 19861. Receptor- (membrane) bound uPA is twice as efficient (catalytically) as free fluid-phase uPA. Tho unbound uPA and
the LMW form is not responsible for most of the local dissolution of extracellular matrix in the immediate vicinity of the metastatic
tumor cell. High levels of urokinase (greater than 3.49 ng/mg of total protein) extracted from breast tumor tissues have recently
been shown, together with plasminogen activator inhibitor 1 (PAI-1), to be a good prognostic indicator for high risk of recurrence
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and shorter patient survival times. In this project, we have attempted to develop immunocytochemical methodologies for the clini-
cal assessment of the expression of urokinase plasminogen activator, which has been implicated to be important for initial steps
in tumor invasion, and to relate it to cell proliferation and DNA replication at the single-cell level.
Derived from text
Antibodies; Cancer; Medical Science; Cells (Biology); Deoxyribonucleic Acid; Tumors

19970013381  AUSA, Cupertino, CA USA
Radiofrequency Radiation and Teratogenesis: A Comprehensive Review of the Literature Pertinent to Air Force Opera-
tions  Interim Report, Jan. 1994 - Nov. 1995
Heynick, Louis N., AUSA, USA; Polson, Peter, AUSA, USA; Jun. 1996; 121p; In English
Contract(s)/Grant(s): AF Proj. 7757
Report No.(s): AD-A309897; AL/OE-TR-1996-0036; No Copyright; Avail: CASI; A06, Hardcopy; A02, Microfiche

This report on analyses of various research investigations that sought teratogenetic effects of exposure to radiofrequency radi-
ation (RFR) is one of a planned series of various topics dealing with actual or possible biological effects of RFR and their potential
consequences regarding human health. In this report, critiques are presented of the research papers (in English) on the topic RFR-
induced teratogenesis, selected predominantly from the peer-reviewed literature. with few exceptions. presentations at scientific
symposia or abstracts thereof were excluded from consideration in expectation that more detailed, peer-reviewed accounts of such
studies will appear subsequently. Endeavors were made to obtain and analyze virtually all of the peer-reviewed papers published
to date, though some papers may have been missed. Most of the teratogenic studies with animals were done with RFR levels well
in excess of current safety guidelines. Taken collectively, those studies indicate that teratogenic effects can occur in subjects from
RFR exposure only at levels that produce significant bodily temperature increases. For mammals, increases in material body tem-
perature that exceed specific thresholds (for each species) are necessary for inducing teratogenic effects. None of the epidemiolog-
ic studies of possible congenital anomalies provide credible evidence that chronic exposure of human mothers during pregnancy
or of potential fathers to RFR a levels at or below the current maximum guidelines would cause any anomalies in their offspring.
DTIC
Congenital Anomalies; Biological Effects; Radiation Dosage; Radiation Effects; Radio Waves; Birth

19970013630  Armstrong Lab., Brooks AFB, TX USA
Effects of Melatonin on Diurnal Mood  Final Report, Jan. 1992 - Jan. 1993
Stoner, Paul S., Jr., Armstrong Lab., USA; French, Jonathan, Armstrong Lab., USA; Hughes, Rodney J., Armstrong Lab., USA;
Whitmore, Jeffrey N., Armstrong Lab., USA; Mar. 1996; 26p; In English
Contract(s)/Grant(s): AF Proj. 7930
Report No.(s): AD-A308744; AL/CF-TP-1995-0028; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

As a substance produced nocturnally by the pineal gland, melatonin may have utility in promoting sleep during diurnal or
other unusual sleep periods. Oral doses (100 mg and 10 mg) of melatonin were used to evaluate effects on diurnal mood and oral
temperature. The six subjects in the experiment were male volunteers (range 20-42 years old). Oral temperature, plasma and sali-
vary melatonin samples were obtained every 2 hours beginning at 0800 until 1700. A significant correlation (r = 0.74) occurred
between plasma and salivary melatonin samples. Temperature effects, subjective fatigue and confusion scores were increased by
the 100 mg dose within 3-4 hours after dosing. Salivary levels of melatonin may be used as a non-invasive measure of plasma
melatonin. As a substance produced endogenously, melatonin may make useful non-addictive soporific devoid of typical sedative
side effects. As a substance produced nocturnally by the pineal gland, melatonin may have utility in promoting sleep during diurnal
or other unusual sleep periods. Oral doses (100 mg and 10 mg) of melatonin were used to evaluate effects on diurnal mood and
oral temperature. The six subjects in the experiment were male volunteers (range 20A2 years old). Oral temperature, plasma and
salivary melatonin samples were obtained every 2 hours beginning at 0800 until 1700. A significant correlation (r = 0.74) occurred
between plasma and salivary melatonin samples. Temperature effects, subjective fatigue and confusion scores were increased by
the 100 mg dose within 3-4 hours after dosing. Salivary levels of melatonin may be used as a non-invasive measure of plasma
melatonin. As a substance produced endogenously, melatonin may make useful non-addictive soporific devoid of typical sedative
side effects.
DTIC
Circadian Rhythms; Diurnal Variations; Hormones; Pineal Gland; Serotonin; Tryptophan
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19970013670  Civil Aeromedical Inst., Oklahoma City, OK USA
Effects of Simulated General Aviation Altitude Hypoxia on Smokers and Nonsmokers  Final Report
Nesthus, Thomas E., Civil Aeromedical Inst., USA; Garner, Robert P., Civil Aeromedical Inst., USA; Mills, Scott H., Civil Aero-
medical Inst., USA; Wise, Robert A., OMNI Corp., USA; Mar. 1997; 78p; In English
Report No.(s): DOT/FAA/AM-97/7; No Copyright; Avail: CASI; A05, Hardcopy; A01, Microfiche

General aviation pilots are permitted to fly without the use of supplemental oxygen up to an altitude of 12,500 ft. However,
hypoxia occurs at altitudes under 12,500 ft, Personal lifestyle, physical conditioning, and illness can interact with hypoxia to affect
performance. This study evaluated physiological and cognitive performance of smokers and nonsmokers during sessions of mild
hypoxia. Nine male smokers and 9 nonsmokers, after passing a Class 3 flight physical, performed the Multi-Attribute Task Battery
(MATB) during separate 2-hr. sessions while breathing oxygen mixtures that simulated sea level, 5,000 ft., 8,000 ft., and 12,500
ft. altitude conditions. RESULTS: Four physiological measures: transcutaneous partial pressures of oxygen and carbon dioxide
(P(sub tc)O2 and P(sub tc)CO2), heart rate (HR), and oxyhemoglobin saturation (SaO2), demonstrated significant trends across
the simulated altitude conditions and for some measures, between groups. Significant effects were found for MATB monitoring
task measures. Smoking group and group by altitude interaction effects were also found for the monitoring task measures. Signifi-
cant smoking group differences were found in tracking performance. Results of the physiological measures obtained, confirmed
the study’s targeted levels of hypoxia. Smokers exhibited elevated HR and lower P(sub tc)CO2 values, compared with nonsmok-
ers. Elevated HR is consistent with nicotine effects. Reduced P(sub tc)CO2 values may indicate greater hyperventilation among
the smokers. Group differences in MATB performance involved tasks that were adjacent to the attention demanding fuel manage-
ment task for which performance results were the same. Consistent with smoking research and studies of combined lowered oxy-
gen tension and carbon monoxide, smokers may have experienced a reduction of peripheral vision and their ability to visually
monitor several tasks simultaneously. The smoker group exhibited higher error rates and false alarms for the peripherally-located
monitoring tasks, and showed significantly poorer tracking task performance, compared to the nonsmoker group.
Author (revised)
General Aviation Aircraft; Pilots (Personnel); Carbon Monoxide; Human Performance; Hyperventilation; Hypoxia; Oxygen
Tension; Oxyhemoglobin

19970013672  Civil Aeromedical Inst., Oklahoma City, OK USA
Inflight Medical Car e: An Update
DeJohn, Charles A., Civil Aeromedical Inst., USA; Veronneau, Stephen J. H., Civil Aeromedical Inst., USA; Hordinsky, Jerry
R., Civil Aeromedical Inst., USA; Feb. 1997; 16p; In English
Report No.(s): DOT/FAA/AM-97/2; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

A major concern in aviation medicine is the cabin inflight emergency that may result in the diversion of a flight. At the present
time there is no convenient way to monitor the incidence of inflight medical emergencies because airline companies are not regu-
larly required to report medical emergencies or resulting diversions. A survey of one major US airline revealed that one out of
every one million passengers may be deplaned by an unscheduled landing because of a life-threatening medical emergency. Dur-
ing a two-year FAA survey of US domestic flights there were 2,322 inflight medical emergencies, averaging approximately three
per day, which resulted in an annual diversion rate of approximately 9%. In a 1989 study, inflight emergencies among arriving
passengers at the Los Angeles International airport were analyzed. During the six-month period of the investigation 0.003% of
8.5 million passengers developed symptoms in flight that required follow-up assistance on the ground, and 10% of these passen-
gers required hospitalization. A survey of the status of inflight medical care aboard domestic US air carriers was undertaken to
determine the impact of current changes in the airline industry. Information for the years 1990 to 1993 was obtained from two
airlines and two inflight medical care delivery companies, representing a total of nine major US Part 121 air carriers. This sample
accounted for approximately 65% of US domestic air carrier activity for the period 1990 to 1993. The information was reviewed
to determine which category of inflight medical emergency occurred most frequently and which category accounted for the great-
est number of diversions. The trend in the frequency of diversions for medical reasons was also assessed. The impact of inflight
medical advice was then evaluated by comparing the number of diversions that resulted in hospitalizations to the number that did
not. Our findings show that neurological, syncopal, and cardiac episodes respectively, were the most frequent categories of medi-
cal emergencies encountered inflight, while cardiac, neurological, and respiratory events, in that order, accounted for the most
diversions. However, obstetrical-gynecological, cardiac, and neurological cases had the greatest probability of diverting. The di-
version rate, expressed as a ratio of diversions to emergencies or diversions to enplanements, remained fairly constant. It appeared
that flight crews complied with medical advice in 97% of cases, and diversions resulted in hospital admissions 86% of the time.
Renewed interest in the problems of inflight medical care delivery from all segments of the air carrier industry and government
has led to a great deal of research into the medical problems of patients flying with a variety of health problems. Several organiza-
tions are evaluating the inflight medical kit and its impact on medical care delivery inflight. Recently, the Air Transport Associa-
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tion and the FAA’s Office of Aviation Medicine have independently formed working groups to investigate this topic. This
increased level of interest should result in greater cooperation within the aviation industry and a deeper understanding of all aspects
of the problem.
Author
Emergencies; Medical Services; Air Transportation; Commercial Aircraft; Passengers; Aerospace Medicine

19970013677  Army Medical Research Inst. of Chemical Defense, Aberdeen Proving Ground, MD USA
The Chemistry of Perfluoroisobutylene (PFIB) with Nitrone and Nitroso Spin Traps: An EPR/Spin Trapping Study
Arroyo, Carmen M., Army Medical Research Inst. of Chemical Defense, USA; May 1996; 17p; In English
Contract(s)/Grant(s): DA Proj. 3M1-61102-BS-11
Report No.(s): AD-A311777; USAMRICD-TR-96-02; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Applying EPR/Spin Trapping techniques, several reactive intermediate species were identified in the reaction of perfluoroi-
sobutylene (PFIB) with nitrone and nitroso spin trap agents: the carbon dioxide radical anion (CO2(-)), a carbonyl fluoride inter-
mediate (COF), and vinyl carbanions of PFIB. The reaction of PFIB with N-t-butyl-alpha-phenylnitrone (PBN) forms a dipolar
ion which undergoes electron transfer reactions generating stable nitrone spin adducts. Nitroso compounds reacted with carba-
nions derived from PFIB, which raises the possibility that electron transfer reactions of this type might account for the observed
nitroxides. Our results suggest that PFIB undergoes some type of electron transfer reactions leading to several reactive intermedi-
ate species (RIS). The implications of these observations on pulmonary damage caused by inhalation of PFIB are discussed.
DTIC
Nitroso Compounds; Carbonyl Compounds; Organic Chemistry; Fluorine Compounds; Trapping; Chemical Analysis; Spectros-
copy; Electron Paramagnetic Resonance

19970013696  Pittsburgh Univ., Pittsburgh, PA USA
Organization of the Human Circadian System  Final Report, 1 Jun. 1993 - 31 May 1996
Moore, Robert Y., Pittsburgh Univ., USA; May 31, 1996; 11p; In English
Contract(s)/Grant(s): F49620-93-1-0244; AF Proj. 2312
Report No.(s): AD-A311778; AFOSR-TR-96-0417; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

The overall objective of this project is to provide a detailed description of the organization of the primate, including the hu-
man, circadian timing system. The specific objectives for this project period were as follows: (1) Analyze the organization of the
human retinohypothalamic tract (RHT); (2) Analyze the organization of the human suprachiasmatic nucleus (SCN); (3) Analyze
the organization of the macaque monkey SCN; (4) Analyze the distribution of retinal afferents to the macaque monkey intergeni-
culate leaflet (IGL) and the organization of its intrinsic neurons; (5) Analyze the organization of the human IGL; and (6) Determine
whether there i s a human homologue of the rodent sexually dimorphic nucleus (SDN-POA).
DTIC
Circadian Rhythms; Neurons; Primates; Retina

53
BEHAVIORAL  SCIENCES

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

19970013151  Brown Univ., Dept. of Cognitive and Linguistic Sciences, Providence, RI USA
Representations of Shape in Object Recognition and Long-Term Visual Memory  Final Report, 15 Jan. 1992 - 14 Jan. 1996
Tarr, Michael J., Brown Univ., USA; Jun. 1996; 28p; In English
Contract(s)/Grant(s): F49620-92-J-0169; AF Proj. 2313
Report No.(s): AD-A310172; AFOSR-TR-96-0303; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Our research has focused on the mechanisms used in visual object recognition. Recent psychophysical results suggest that
human perceivers often rely on viewpoint-specific (view-based) representations in conjunction with normalization procedures.
Over the past year we have explored the degree to which view-based representations ar e also appearance based. Specifically we
have found that visual recognition across many tasks is sensitive to changes in image properties such as illumination, color, and
material (texture). These results indicate that object representations are information rich and that abstract part-based structural-de-
scriptions will not account for much of human recognition performance. Other work has focused on how view-based representa-
tions are organized and function across changes in viewpoint. Using 3D stimuli rotated in depth we have investigated the role of
task, ranging from basic-level to subordinate-level discriminations, how view-based representations generalize from known
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members of a class to unfamiliar members of that class, and how perceptual expertise is acquired and influences recognition strate-
gies. We have also been investigating the mechanisms used for discriminating between highly similar objects, e.g., faces.
DTIC
Pattern Recognition; Visual Perception; Memory; Retention (Psychology)

19970013233  Army Aeromedical Research Lab., Fort Rucker, AL USA
Leaders Guide to Crew Endurance
Comperatore, Carlos A., Army Aeromedical Research Lab., USA; Caldwell, John A., Army Aeromedical Research Lab., USA;
Caldwell, J. Lynn, Army Aeromedical Research Lab., USA; Jul. 1996; 53p; In English
Report No.(s): AD-A314781; No Copyright; Avail: CASI; A04, Hardcopy; A01, Microfiche

This leader’s guide is about enabling soldiers to perform at their best by controlling Stress, fatigue, sleep deprivation, and
problems resulting from jet lag and shift lag. It is also about controlling the hazards associated with these stressors when they
cannot be completely eliminated. Key users including Mission planners who must design missions in ways that optimize soldier
performance. Army and unit trainers who must teach leaders about the deleterious effects of these stressors on soldier performance
and how to use risk management to prevent and control the hazards they cause. Safety managers who must design and maintain
the programs. Crew endurance impacts everything soldiers do. In nearly every case, the stressor reduces the soldier’s mental or
physical performance. For aviators, this means a larger part of their mental resources must be committed to operating the aircraft,
leaving less resources to fight the enemy. For the planner and maintainer, it means less resources available for dealing with the
important details of their critical tasks. Controlling these decrements in performance is critical to mission effectiveness. Today’s
aviation equipment requires more alertness and concentration of aviators and maintainers than ever before. The demand on mental
resources, coupled with the Army’s ’We own the night’ philosophy, increases the potential for crew endurance related problems.
DTIC
Aircraft Pilots; Alertness; Hazards; Mental Performance

19970013244  Uniformed Services Univ. of the Health Sciences, Dept. of Psychiatry, Bethesda, MD USA
Gender, Stress, and Coping in the U.S. Military. Volume 2. Historical Perspectives on Acculturation, Deployment, and
Contingency Stresses  Final Report
Ursano, Robert J., Uniformed Services Univ. of the Health Sciences, USA; Norwood, Ann E., Uniformed Services Univ. of the
Health Sciences, USA; Fullerton, Carol S., Uniformed Services Univ. of the Health Sciences, USA; Sutton, Loree K., Uniformed
Services Univ. of the Health Sciences, USA; Levinson, Catherine, Uniformed Services Univ. of the Health Sciences, USA; Oct.
1995; 171p; In English
Report No.(s): AD-A309982; No Copyright; Avail: CASI; A08, Hardcopy; A02, Microfiche

This volume derives from discussions with national and international experts to increase the understanding of gender, stress
and coping in the U.S. military. It contains personal observations from a number of distinguished women who currently hold, or
have held, senior leadership positions in both traditional and nontraditional fields for women. Insight is provided on deployment,
contingency stresses and historical perspectives on acculturation.
DTIC
Shock (Physiology); Mental Health; Armed Forces

19970013249  Uniformed Services Univ. of the Health Sciences, Dept. of Psychiatry, Bethesda, MD USA
Gender, Stress, & Coping in the U.S. Military. Volume 4. Training, Deployment and Contingency Stressors  Final Report
Ursano, Robert J., Uniformed Services Univ. of the Health Sciences, USA; Sutton, Loree K., Uniformed Services Univ. of the
Health Sciences, USA; Fullerton, Carol S., Uniformed Services Univ. of the Health Sciences, USA; Norwood, Ann E., Uniformed
Services Univ. of the Health Sciences, USA; Jackson, S. A., Uniformed Services Univ. of the Health Sciences, USA; Jan. 1996;
253p; In English
Report No.(s): AD-A309981; No Copyright; Avail: CASI; A12, Hardcopy; A03, Microfiche

This volume derives from discussions with national and international experts to increase the understanding of gender, stress,
and coping in the U.S. military. It contains edited transcripts of round-table discussions with scientists from a broad range of back-
grounds on topics pertaining to training, deployment, and contingency stressors. The presentations include observations and data
from individuals with special expertise on the topic. Insight is provided into research hypotheses which have been explored already
and questions which should be examined in the future.
DTIC
Physiological Effects; Shock (Physiology); Armed Forces



7

19970013251  Federal Aviation Administration, Cambridge, MA USA
A Human Subject Evaluation of Airport Surface Situational Awareness Using Prototypical Flight Deck Electronic Taxi
Chart Displays  Final Report, Aug. 1993 - 1995
Amar, Marc J., Massachusetts Inst. of Tech., USA; Hansman, R. J., Jr., Massachusetts Inst. of Tech., USA; Hannon, Daniel J.,
Federal Aviation Administration, USA; Vaneck, Thomas W., Massachusetts Inst. of Tech., USA; Chaudhry, Atif I., Massachusetts
Inst. of Tech., USA; Nov. 1995; 61p; In English
Contract(s)/Grant(s): FA5E2/A5007
Report No.(s): AD-A310026; DOT-VNTSC-FAA-95-36; DOT/FAA/AR-95/103; No Copyright; Avail: CASI; A04, Hardcopy;
A01, Microfiche

A study was conducted to test the effect on airport surface situational awareness of Global Positioning System (GPS) derived
position information depicted on a prototypical electronic taxi chart display. The effect of position error and position uncertainty
symbology were also tested. Situational awareness was assessed by asking 12 airline pilots a series of probe questions about their
Location on the airport surface. The pilots used static ’snapshot’ images of a north-up electronic taxi chart as well as a supporting
out-the-window view and an aircraft heading display to answer the situational awareness probe questions. Four levels of GPS
position error were tested ranging from 4.5 to 90 meters. Two types of position uncertainty symbology were also te sted. The vari-
able radius uncertainty circle displayed an estimate of the current GPS position accuracy white the constant radius uncertainty
circle displayed a worst-case system accuracy of 100 meters. Situational awareness, as indicated by probe question response accu-
racy, increased when aircraft position information was displayed on the electronic taxi chart. in addition, response time was also
found to improve with the presence of aircraft position information. Response accuracy improved as position error decreased from
90 to 22.5 meters and stayed relatively constant from the 22.5 to 4.5 meter case. Pilots were faster at responding to the probe ques-
tions with the variable radius uncertainty symbology. in addition, pilots subjectivity preferred the variable radius uncertainty
circle.
DTIC
Airline Operations; Safety Factors; Reaction Time; Errors

19970013320  Civil Aeromedical Inst., Federal Aviation Administration, Oklahoma City, OK USA
A Comparison of the Effects of Navigational Display Formats and Memory Aids on Pilot Performance  Final Report
Beringer, Dennis B., Civil Aeromedical Inst., USA; Harris, Howard C., Jr., Civil Aeromedical Inst., USA; May 1996; 11p; In En-
glish
Report No.(s): AD-A310021; DOT/FAA/AM96/16; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

A great deal of effort has been invested in examining integrated instrumentation for advanced cockpits, but little comparable
effort has been directed toward the greatest number of aircraft presently flying - those in the general aviation environment. This
series of studies examined the benefits of a simple and widely available integrated instrument, the Horizontal Situation Indicator
(HSI), in the performance of simple navigational and orientational tasks by private pilots and instructor pilots. Tested in the context
of the multiple-processor Basic General Aviation Research Simulator (BGARS), the private pilots exhibited significantly fewer
navigational reversals and orientational errors when using the HSI (in comparison with their performances when using the tradi-
tional VOR and directional gyro combination). These results were consistent with but even more definitive than those obtained
for the instructor pilots. Similar benefits in procedural error reduction were also found when instrument index markers, or ’bugs,’
were used as short-term memory aids.
DTIC
Comparison; Navigation Instruments; Memory

19970013335  Civil Aeromedical Inst., Oklahoma City, OK USA
The Effects of Video Game Experience on Computer-Based Air Traffic Controller Specialist, Air Traffic Scenario Test
Scores  Final Report
Young, Willie C., Civil Aeromedical Inst., USA; Broach, Dana, Civil Aeromedical Inst., USA; Farmer, William L., Civil Aero-
medical Inst., USA; Feb. 1997; 14p; In English
Report No.(s): DOT/FAA/AM-77/4; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

The FAA is currently using the Air Traffic Scenario Test (ATST) as a major portion of its selection process. Because the ATST
is a PC - based application with a strong resemblance to a video game, concern has been raised that prior video game experience
might have a moderating effect on scores. Much of the previous research in this area is associated with topics such as the moderat-
ing effects of prior computer experience on scores earned on computerized versions of traditional achievement or power tests,
and the effects of practice on video games on individual difference tests for constructs such as spatial ability. The effects of comput-
er or video game experience on work sample scores have not been systematically investigated. The purpose of this study was to
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evaluate the incremental validity of prior video game experience over that of general aptitude as a predictor of work sample test
scores. The Computer Use Survey was administered to 404 air traffic control students who entered the FAA ATCS Nonradar
Screen. The resultant responses from this survey related to video games were summed and averaged to create the predictor (VID-
EO). Three criterion measures derived from the ATST, (ATSAFE, ARVDELAY, HNDDELAY) were regressed on the cognitive
aptitude measure that serves as the initial selection screening test and the predictor (VIDEO). Self-reported experience on video
games was found to be significantly related to ARVDELAY and HNDDELAY, accounting for an additional 3.6% of the variance
in ARVDELAY, and accounting for an additional 9% of the variance in HNDDELAY. The results suggested that those persons
with video game experience were more efficient at hand-offs and routing aircraft. Future research is recommended to investigate
the effect of prior video game experience on learning curves and strategies used in the work sample test.
Author
Air Traffic Controllers (Personnel); Education; Psychological Tests; Learning Curves; Computer Techniques

19970013336  Oklahoma Univ., Norman, OK USA
A Laboratory Model of Readiness-to-Perform Testing. 1: Learning Rates and Reliability Analyses for Candidate Testing
Measures  Final Report
Gilliland, Kirby, Oklahoma Univ., USA; Schlegel, Robert E., Oklahoma Univ., USA; Feb. 1997; 78p; In English
Contract(s)/Grant(s): DTFA-02-93-D-93088
Report No.(s): DOT/FAA/AM-97/5; No Copyright; Avail: CASI; A05, Hardcopy; A01, Microfiche

The concept of Readiness to Perform (RTP) refers to that state in which a person is prepared and capable of performing a job
for which that person is willingly disposed and is free of any transient risk factors, such as drugs, alcohol, fatigue, or illness. A
large study involving thirty-two subjects, five RTP tests, two work sample tasks, and three self-report measures was conducted
at the University of Oklahoma to provide the FAA with a basic laboratory investigation of the ’Readiness-to-Perform’ (RTP) test-
ing concept. This report (Volume 1) presents the objectives and methodology for the overall study, along with the analysis of data
from the initial training phase of the study. Learning rate information for more than seventy task measures used in the study, as
well as information on the reliability of those measures, is presented. Based on the learning curve analysis, it was determined that
the customary initial high rate of learning was complete for most of the candidate RTP tasks by the tenth training session. A few
tasks required additional sessions, but major learning effects for nearly all of these task measures did not exist beyond the middle
of the second week of training. Even following five full weeks of experience, most task measures showed some continued im-
provement, with the rate of improvement determined by the complexity of the task. Test-retest correlation coefficients computed
for various intervals throughout the study confirmed that the RTP tasks provided multiple, highly repeatable measures that were
both reliable and stable over the latter four weeks of the study. Interpretations of several interesting findings with respect to perfor-
mance assessment are provided within the framework of job performance and RTP testing.
Author
Education; Performance Tests; Data Processing; Human Performance; Learning Curves

19970013351  Department of the Navy, Washington, DC USA
Projector Slides for Night Vision Training
Mittelman, Michael H., Inventor, Department of the Navy, USA; Still, David L., Inventor, Department of the Navy, USA; Temme,
Leonard A., Inventor, Department of the Navy, USA; Aug. 13, 1996; 4p; In English
Patent Info.: Filed 25 Aug. 1994; US-Patent-Appl-SN-295581; US-Patent-5,546,241
Report No.(s): AD-D018227; No Copyright; Avail: US Patent and Trademark Office, Microfiche

A slide holding a film with an image containing portion adapted for use in an application such as Night Vision Goggle training
in which the film in the slide is to receive an extremely low level of light is discussed. A combination of filters is placed adjacent
the light receiving face of the film and an opaque mat having a cutout corresponding to the film image bearing portion is placed
adjacent both the light receiving side of the filters and the light output face of the film to reduce the amount of stray light reaching
the film with the components held together by a pair of frame members each holding a glass plate next to a mat.
DTIC
Night Vision; Goggles; Training Devices
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19970013375  Colorado Univ., Boulder, CO USA
Bending the Power Law: The Transition fr om Algorithm-Based to Memory-Based Performance  Annual Report, Aug. 1993
- 1994
Rickard, Timothy C., Colorado Univ., USA; Mar. 1996; 120p; In English
Contract(s)/Grant(s): MDA903-93-K-0010
Report No.(s): AD-A310224; ARI-RN-96-38; No Copyright; Avail: CASI; A06, Hardcopy; A02, Microfiche

Two theories of tasks that exhibit a transition from algorithm-based to retrieval-based performance were compared. The
instance theory of automaticity assumes parallel strategy execution and instance-based memory representation and predicts power
function reduction in mean reaction time and Standard Deviation of mean reaction time (SD) with practice. An alternative theory
is proposed that assumes nonparallel strategy execution and strength-based memory representation and that predicts, among other
things, power function speed-up and reduction in SD within each strategy, and systematic deviations from power functions in both
of these variables when strategy transition occurs. Two of these experiments employing pseudoarithmetic are reported. The results
of these experiments are consistent with the new theory that assumes nonparallel strategy execution and strength-based memory
representation. These results also constitute the first convincing demonstration of a class of adult skill acquisition tasks for which
the power law of practice does not apply overall, a finding that should have notable implications for a variety of human skill ac-
quisition theories.
DTIC
Memory; Algorithms; Mental Performance; Reaction Time

19970013541  Army Aeromedical Research Lab., Aircrew Health and Performance Div., Fort Rucker, AL USA
Female and Male Aviators are not Affected Differently by Sleep Deprivation and Continuous Task Demands  Final Report
Caldwell, John A., Jr., Army Aeromedical Research Lab., USA; Caldwell, J. L., Army Aeromedical Research Lab., USA; Jun.
1996; 25p; In English
Contract(s)/Grant(s): DA Proj. 3M1-62787-A-879
Report No.(s): AD-A311655; USAARL-96-28; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Recent changes in U.S. military regulations have brought about the assignment of female aviators to combat roles. This has
been the topic of serious debate, but there are few facts concerning differences between males’ and females’ abilities to withstand
combat-relevant stressors. This study was conducted to determine whether there are gender differences in responses to a common
operational stressor, sleep deprivation. Six male and six female UH-60 helicopter pilots were exposed to a 40-hour period of con-
tinuous wakefulness and tested on flight performance and mood. The flight performance results indicated that gender produced
virtually no operationally significant differences in the effects of sleep loss. Furthermore, although mood evaluations showed that
women felt less tense and more energetic overall than their male counterparts, there were no interactions between sleep deprivation
and gender. Thus, male and female aviators appear equally capable of performing flight-related tasks despite moderate sleep loss.
DTIC
Sleep Deprivation; Aircraft Pilots; Sex Factor; Human Performance; Wakefulness

19970013628  Institute for Human Factors TNO, Soesterberg,  Netherlands
The Effect of Field of View and Scene Content on the Validity of a Driving Simulator for Behavioral Research  Interim
Report  Het effect van beeldhock en beeldinhoud op de validiteit van een rijsimulator voor gedragsonderzoek
Kaptein, N. A., Institute for Human Factors TNO, Netherlands; vanderHorst, A. R., Institute for Human Factors TNO, Nether-
lands; Hoekstra, W., Institute for Human Factors TNO, Netherlands; Jun. 06, 1996; 28p; In English
Report No.(s): AD-A311440; TNO-TM-96-A022; TDCK-RP-96-0156; No Copyright; Avail: CASI; A03, Hardcopy; A01, Mi-
crofiche

The present study addresses the effects of field of view and scene complexity on the validity of a fixed- base driving simulator
with respect to braking behavior. Two driving simulator experiments were performed. The results were compared to those of a
field study (Van der Horst, 1990). When approaching a stationary vehicle, subjects were instructed to brake as late as possible,
without causing a collision. The instruction was either to brake ”hard”, or to brake ”normal”. Experiment 1 showed that the timing
of the start of the braking maneuver was not affected by field of view and scene complexity. Yet, the coordination of the ongoing
braking maneuver was more realistic with increasing field of view (120 versus 40’). In contrast to the Van der Horst (1990) study,
in the present experiment drivers took larger safety margins (i.e., started to brake earlier) with higher approach speeds. This result
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indicates that, for the present task, perceptual information at larger distances was insufficient in the driving simulator, even with
120’ FOV and a relatively complex scene. In Experiment 2 on half of the trials the image was occluded immediately after the onset
of the braking maneuver, in order to investigate the use of visual information after the start of the braking maneuver. Results
showed that without visual information during the braking maneuver, drivers tended t o overshoot the intended stopping position
more often. This result indicates that drivers use visual information during the braking maneuver in order to timely stop before
the stationary vehicle.
DTIC
Braking; Visual Perception; Simulators; Field of View; Maneuvers

19970013637  Ohio State Univ., Columbus, OH USA
A New Approach to Aeronautical Decision-Making: The Expertise Method  Final Report
Kochan, Janeen A., Ohio State Univ., USA; Jensen, Richard S., Ohio State Univ., USA; Chubb, Gerald P., Ohio State Univ., USA;
Hunter, David R., Federal Aviation Administration, USA; Mar. 1997; 50p; In English
Contract(s)/Grant(s): DTFA01-93-C-00041; DTFA01-92-C-10204
Report No.(s): DOT/FAA/AM-97/6; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Four studies of pilot decision-making were conducted to formulate a general model of the expert pilot that might be applied
to novice pilots in order to increase their decision-making skills and reduce their risk of accident involvement. This set of studies
began with a series of unstructured interviews of pilots to identify and compile characteristics of the pilot. Each succeeding study,
then, became more structured in its approach as the characteristics of an expert pilot were more closely defined. From structured
interviews conducted as part of the second study, a preliminary definition was obtained that stressed motivation, confidence, supe-
rior learning and performance skills, and an intuitive decision-making style. The third study evaluated these characteristics as they
were possessed by pilots of three types of relatively high-performance general aviation aircraft. In the final study, experienced
pilots were presented with a plausible general aviation flight scenario using a verbal protocol methodology. The responses of the
pilots to this table-top simulation were recorded and analyzed. These data suggest that, when compared to competent pilots, expert
pilots tend to (1) seek more quality information in a more timely manner; (2) make more progressive decisions to solve problems;
and, (3) communicate more readily with all available resources.
Author
Decision Making; Aircraft Performance; Aircraft Pilots; General Aviation Aircraft

19970013691  Organisatie voor Toegepast Natuurwetenschappelijk Onderzoek, Human Factors Research Inst., Soesterberg,
Netherlands
Test Spatial Orientation Ability   Final Report  Test Ruimtelijk Orientatievermogen
Boer, L. C., Organisatie voor Toegepast Natuurwetenschappelijk Onderzoek, Netherlands; Jun. 10, 1996; 25p; In Dutch
Report No.(s): AD-A311550; TNO-TM-96-A023; TDCK-RP-96-0157; No Copyright; Avail: CASI; A03, Hardcopy; A01, Mi-
crofiche

The report describes the test Spatial Orientation Ability (in Dutch ’Ruimtelijk Orientatievermogen’ ROV). The test aims at
predicting how good people are in keeping oriented despite changes in the environment and changes in their observation position.
The test is given to the Royal Nethertands Navy for further (vatidity) investigation. The report describes rationale and identity
of the test. Then, the test is described, its scoring and the meaning of the scores. Also included is a manual for the test assistant.
Attached as appendices are a table to decide on the presence of a guessing strategy and a teller accompanying delivery and installa-
tion of the test.
DTIC
Identities; Installing; Attitude (Inclination)

19970013757  Defence Science and Technology Organisation, Melbourne,  Australia
Use of Simulation in Maritime Operations and Training
Richardson, D. D., Aeronautical Research Labs., Australia; Feb. 1996; 29p; In English
Report No.(s): AD-A311541; DSTO-GD-0045; DODA-AR-009-214; No Copyright; Avail: CASI; A03, Hardcopy; A01, Micro-
fiche

A review was undertaken of the needs within the Royal Australian Navy for simulation and simulators. These are being used
increasingly for a wide variety of purposes, or are being considered for use. A summary of the interest within Navy on the subject
is presented. In addition, an assessment has been made of those aspects in which Maritime Operations Division could provide a
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contribution, either through assessment, modification, or development of simulations. A list of recommendations for the way
ahead for MOD activities in this area is provided.
DTIC
Requirements; Simulation; Education; Computerized Simulation
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19970013262  Defence and Civil Inst. of Environmental Medicine, North York, Ontario Canada
A Human Factors Evaluation of the Albedos Human-Machine Interface for Search and Rescue
McFadden, S. M., Defence and Civil Inst. of Environmental Medicine, Canada; Shek, Y. P., Defence and Civil Inst. of Environ-
mental Medicine, Canada; Jul. 1996; 47p; In English
Report No.(s): AD-A314788; DCIEM-96-R-44; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

ALBEDOS (Airborne Laser Based Enhanced Detection and Observation System) is an active imaging device designed to
enhance surveillance capability at night and under degraded weather conditions. It is currently being developed for use in search
and rescue (SAR) operations. DCIEM was requested to carry out a human factors evaluation of the ALBEDOS human-machine
interface (HMI) as part of a technical evaluation of the syst em. The human factors evaluation included a desktop analysis of the
HMI for compliance with MIL-STD-1472D and structured interviews with potential users of the system. The users participated
in the technical trials and carried out several scenarios that involved detecting and identifying targets at night. The results of the
desktop evaluation indicated that the current ALBBDOS interface does not meet MIL-STD-1472D. The participants’ comments
supported this finding. They thought that the system could be useful for identifying targets at night and under degraded weather
conditions. However, due to the current physical and manpower constraints of the SAR environment, the interface should be sim-
plified considerably and many of the functions should be automated.
DTIC
Human Factors Engineering; Airborne Lasers; Rescue Operations; Imaging Techniques; Identifying

19970013300  Defence and Civil Inst. of Environmental Medicine, North York, Ontario Canada
The Effects of Wave Conditions on Dry Immersion Suit Insulation: A Comparison Between Humans and Manikin,
Ducharme, Michel B., Defence and Civil Inst. of Environmental Medicine, Canada; Brooks, Christopher J., Canadian Forces
Base, Canada; Jun. 1996; 50p; In English; Original contains color plates
Contract(s)/Grant(s): W7711-2-7179/01-WSE
Report No.(s): AD-A314791; DCIEM-96-R-46; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

The objective of the present study was to investigate the effect of standard wave conditions (0 to 70 cm) on dry immersion
suit insulation when tested on humans and a manikin simultaneously. Six human subjects and a thermal manikin dressed with the
same dry immersion suit system (pile undergarment insulation, uninsulated immersion suit and neoprene gloves and hood) were
immersed simultaneously for one hour in 16 deg C water rendered turbulent with an irregular wave pattein. One immersion was
performed for each randomly chosen wave condition, from 0 to 70 cm wave height, changing by steps of 10 cm. In addition to
the physiological parameters measured on the human subjects (skin and rectal temperatures, skin heat loss and heart rate), and
the ambient temperature of water and air, heat fluxes and surface temperatures were measured at 12 sites on the subjects and man-
ikin for each compartment of the dry suit system (skin, pile garment, suit garment). This allowed the calculation of the thermal
resistance of every suit compartment in addition to the air and water boundary layer surrounding the suit. The results showed that
none of the physiological parameters were significantly affected by the wave conditions, except for the skin heat flux which in-
creased with wave height from 72.0 +/- 1.9 W m(-2) at 0 cm to 85.5 +/- 2.9 W m(-2) at 70 cm. The thermal resistance data showed
that wave height up to 70 cm decreased dry suit system insulation by 14 and 17% when measured on human subjects and manikin,
respectively; and that the only suit component significantly affected by the wave motion was the insulation of the water and air
boundary layers surrounding the body.
DTIC
Body Temperature; Water Temperature; Thermal Resistance; Surface Temperature; Insulation; Human Beings; Heart Rate;
Gloves; Garments
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19970013348  General Accounting Office, National Security and International Affairs Div., Washington, DC USA
Physically Demanding Jobs: Services Have Little Data on Ability of Personnel to Perform
Jul. 09, 1996; 16p; In English
Report No.(s): AD-A311392; GAO/NSIAD-96-169; B-272083; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

We reviewed the use and development of gender-neutral occupational performance standards in the military. Specifically,
we (1) determined the military services’ approaches to implementing gender-neutral performance standards and screening servi-
cemembers to ensure that they can meet the physical demands of their occupations, (2) determined how the military services iden-
tified the extent to which servicemembers had problems in accomplishing the physical demands of their jobs, and (3) evaluated
the Air Force’s implementation of its strength aptitude testing program.
DTIC
Congressional Reports; Armed Forces (USA); Tasks; Military Operations

19970013362  Department of the Navy, Washington, DC USA
Respiratory System Particularly Suited for Aircrew Use
Jones, Timothy J., Inventor, Department of the Navy, USA; Hollingsworth, John E., Inventor, Department of the Navy, USA; Jul.
30, 1996; 11p; In English; Supersedes AD-D017867
Patent Info.: Filed 5 Dec. 1994; US-Patent-Appl-SN--310539; US-Patent-5,540,218
Report No.(s): AD-D018223; No Copyright; Avail: US Patent and Trademark Office, Microfiche

A respiratory system that is particularly suited to provide uncontaminated ventilation and oxygen needs of an aircrew during
the ground and flight operations is disclosed. The respiratory system has provisions to provide for a continuous flow of air or oxy-
gen during the failure mode conditions of the ventilator and oxygen generating systems supplying the respiratory system so that
the aircrew is always provided with at least a flow of uncontaminated breathing fluid under such failure mode conditions.
DTIC
Oxygen Supply Equipment; Air Flow; Flight Crews; Respiratory System; Breathing Apparatus; Life Support Systems; Continuum
Flow

19970013581  Geo-Centers, Inc., Fort Washington, MD USA
Core-Control (Trademark) Cooling System Worn Under Fir efighting Ensemble Increases Heat Exposure Stay Time
Hagan, R. D., Geo-Centers, Inc., USA; Huey, K. A., Geo-Centers, Inc., USA; Jacobs, K. A., Geo-Centers, Inc., USA; Bennett,
B. L., Naval Health Research Center, USA; Hodgdon, J. A., Naval Health Research Center, USA; Jul. 1995; 35p; In English
Report No.(s): AD-A308697; NHRC-95-40; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Shipboard firefighting can produce rapid and large increases in Heart Rate (HR) and body temperatures. The extremely high
air temperatures and presence of steam indicates the need to identify and investigate different countermeasures to heat strain for
use by damage control personnel during training and actual shipboard operations. In previous studies reported that torso cool vests
reduced heat strain in males wearing the U.S. Navy single-piece Firefighting Ensemble (FFE) and exercising in warm/humid and
hot/humid environments. However, the heat-strain reduction capacity provided by torso cool vests is limited.
DTIC
Fire Fighting; Ships; Protective Clothing

19970013679  Institute for Human Factors TNO, Soesterberg,  Netherlands
Physiological Workload Reactions to Increasing Levels of Task Difficulty
Veltman, J. A., Institute for Human Factors TNO, Netherlands; Gaillard, A. W. K., Institute for Human Factors TNO, Netherlands;
Jun. 21, 1996; 32p; In English
Report No.(s): AD-A311411; TNO-TM-96-A026; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

The sensitivity of physiological measures to mental workload has been investigated in a flight simulator. Twelve pilots had
to fly through a tunnel with different Levels of difficulty. Additionally, they had to perform a memory task with four levels of
difficulty. The easiest memory task was combined with the easiest tunnel task and the most difficult memory task with the most
difficult  tunnel task. Between each tunnel session, subjects had to fly a pursuit task in which a target jet had to be followed at a
large distance. Rest periods before and after the experiment were used as a baseline for the physiological measures. Mental work-
load was measured with heart period, continuous blood pressure, respiration and eye blinks. Heart rate variability, blood pressure
variability and the gain between systolic blood pressure and heart period (modulus) was derived from the measures. All measures
showed differences between rest and flight, and between the pursuit task and the tunnel task. Only heart period was sensitive to
the different levels of the tunnel. Heart rate variability is affected by respiration, and therefore, can only be interpreted together
with the respiratory data. The modulus was hardly influenced by respiration and therefore, appears to be a better measure than
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heart rate variability. From the respiratory parameters, the duration of a respiratory cycle was the most sensitive to changes in
workload. The time in between two successive eye blinks (blink interval) increased and the blink duration decreased as more visual
information had to be processed. Increasing the difficulty of the memory task leaded to a decrement in blink interval, probably
caused by subvocal activity during the rehearsal of the letters. Blink duration was not influenced by the memory load.
DTIC
Workloads (Psychophysiology); Flight Simulators; Aircraft Pilots; Physiological Responses; Task Complexity; Mental Perfor-
mance; Stress (Physiology); Memory

19970013680  Institute for Human Factors TNO, Soesterberg,  Netherlands
Predictive Information  in the Cockpit as a Target Acquisition Aid  Final Report  Helpt Predictie-Infornatie in de Cockpit
bij het Opsporen van Doelvliegtuigen
vanBreda, L., Institute for Human Factors TNO, Netherlands; Veltman, J. A., Institute for Human Factors TNO, Netherlands; May
06, 1996; 32p; In Dutch
Report No.(s): AD-A311427; TNO-TM-96-A021; TDCK-RP-96-0155; No Copyright; Avail: CASI; A03, Hardcopy; A01, Mi-
crofiche

Under contract to the Royal Netherlands Airforce, the TNO Human Factors Research Institute conducts background research
concerning effects of advanced interface principles in the cockpit on flight performance, (des)orientation and workload. In this
connection, a simulator experiment was conducted to investigate the potential benefits of predictive information for tracking tar-
gets. Eight fighter pilots had to trace as soon as possible a target aircraft, initially flying from an arbitrary position at a fixed distance
from the own aircraft. During the search of the target aircraft, the pilots received visual support by a perspective excentric radar
display with inside-out motion reference. In two experimental conditions, additional predictive graphics information was present-
ed: based on extrapolation of translations of own aircraft and target aircraft, and based on translation and pitch. The difficulty of
the scenarios was varied by directing the target towards and away from the observatory. The experimental results show that pilots
were not able to find the target faster when additional predictive information was presented in the radar image. The perspective
radar display offered so many anticipation possibilities that no increase of target search time was possible. There even appeared
a tendency to decreased search performance. This may be caused by the fact that too much information deteriorated the interpreta-
tion (display clutter). A follow-up study is proposed, investigating whether the situational awareness of the pilot still can be in-
creased. The results of the ongoing experiments suggest that inside-out referenced displays cause more frequent controlled flight
into ground.
DTIC
Aircraft Pilots; Target Acquisition; Workloads (Psychophysiology); Human Factors Engineering; Flight Control; Cockpits;
Flight Characteristics; Radar Tracking; Fighter Aircraft
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