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ABOUT NTIS

The National Technical Information Service of the U.S. Department of
Commerce is a central source for the pubiic sale of Government-sponsored
research, development and engineering reports and other anaiyses prepared
by Federal agencies, their contractors or grantees. And, it is a centrai
source for Federally generated machine processabie data fiies.

NTiS ships 11,500 information products daiiy as one of the worid's
leading processors of specialty information. It supplies the pubiic with
approximately four million documents and microforms annuaiiy. The NTIS
information collection exceeds 800,000 titles. Ali are availabie for saie.
About 150,000 titles are in current shelf stock. Catalogs of special in-
terest reports describe those most in demand.

NTIS is obiigated by Title i5 of the U.S. Code to recover its cost from
sales. The distribution of its information products and services is seif-
sustaining.

Timely and continuous reporting to subscribers is ensured by agreements
between NTIS and several hundreds of Federal research sponsoring organiza-
tions. NTIS is the marketing coordinator for the iatter, for their publi-
cations, technical inquiries and special analyses.

The public may quickly locate summaries of interest from among 400,000
Federally sponsored research reports completed from 1964 to date, using
the agency's NTISearch program which comprises On-Line Searches and this and
many other Publlished Searches. An additional 180,000 citations of ongoing
and recently terminated research projects complled by the Smithsonian
Science Information Exchange also are computer retrievable. Copies of the
whole research reports are sold by NTIS in paper or microfiche.

The NTIS Bibllographic Data File on magnetic tape, which includes publish-
ed and nonpublished abstracts, is available for lease. The computer prod-
ucts of other Federal agencies also are sold or leased.

Current summaries of new research reports and other speciaiized techni-
cal Informatlon In various categories of interest are published in weekly
newsletters (Weekly Government Abstracts), which are indexed annually. An
all-inclusive blweekly journal (Government Reports Announcements and |ndex)
is pubiished for librarians, technical information specialists and those
requiring all the summaries categorized in a single voiume and accompanying
index.

A standing order microfiche service (SRIM) automatically provides sub-
scribers with the full texts of research reports selected to satisfy indi-
vidual requirements.

Other services, such as the coordination, packaging and marketing of
unusual technical information for organizations may be speclally designed,
anytime.



About NTISearches

This Published Search was prepared by information specialists at NTIS
from its on-line interactive bibliographic retrieval system comprising
more than 400,000 document/data records. The Published Search and its
companion, the On-Line Search, provide fast and complete access to these
hundreds of thousands of technical reports on U.S. Government research
development, and analyses.

Most of these valuable reports are not otherwise available because NTIS
is the only central source of research reports and other technical in-
formation from the vast Federal network of departments, bur=aus, and
agencies.

The NTISearch information collection covers Federally sponsored research
reports dating from 1964, And you can be sure the collection is kept up-
to-date with the latest research findings. Each day more than 200 new
research reports are added. :

The system is automated but flexible, fast but accurate, complete but
precise in subject fields. The Published Search is updated at regular
intervals related to the rate at which new data in the subject field are
acquired.

Should this Published Search not fully satisfy your special information
needs you may wish to obtain a specially prepared On-Line Seaich. You

may return this Published Search to NTIS for full credit toward purchase
of a customized On-Line Search. Simply call the On-Line Search telephone
number (703) 451-0560 to make the arrangements with an NTIS information
specialist and to begin your On-Line Search. You may discuss your specific
information needs directly with him or her. Costs for the customized On-
Line Search are as follows:

Domestic  Foreign

Up to 100 technical report summaries $100 S125
101 to 200 technical report summaries 125 1€0
201 to 300 technical report summaries 150 1¢0
301 to 400 technical report summaries 175 220
kol to 500 technical report summaries 200 250

More than 500 technical report summaries-Negotiated

A complete list of current Published Searches ($25 domestic; $35 foreign

each for the first copy of any title, $10 domestic; $12.50 foreign for each
additional copy of the same title, ordered at the same time, and sent to the
same address) is printed in the colored pages at the back of this NTlISearch.

PRICES SUBJECT TO CHANGE

Price and Ordering Information

Please see the colored pages in the back of this search package for current
paper copy and microfiche price lists, order forms, and complete ordering
information. Prices for paper copy and microfiche cited with each technical
report summary have been superseded for the most part. Most documents cited

in this NTISearch are available directly from NTIS. |In those instances

when NTIS does not have the document in its information collection, the tech-
nical report summary notes the source from which the documert may be obtained.




Title

Corporate Author

SAMPLE ENTRY

Industry, Innovation and the Municipal Market
Franklin Inst. Research Labs., Philadelphia, Pa. (142 925)

F inal rept.

AUTHOR: Blair. John F. Jr,

C1872L3 FLD: 5C, 96°, 86K USGRDR7324
103p*

Report Date 15 Qct 73
Pages in Report REPT NO: FIRL-F-C3431

Abstract or
Technical Report

Summary

Key Words

Order Number

PROJECT: EDA-99-6-09281
MONITOR: EDA-73-046

ABSTRACT: The summary report is made on work done under the auspices of the
E conomic Development Administration and funded through T he E xperimental Tech-
nology Incentives Program (ETIP). It delineates the form and content of the poli-
cies and programs required to develop the municipal local government market into
a force for technological innovation and economic developmeunt, In addition to this
document, a series of eighteen background papers is on file that deals in consider-
able depth with the more important aspects of the study. This supplementary docu-
mentation is referenced in footnotes throughout the text of the summary volume.

DESCRIPTORS: (°Industrial engineering, "Urban planning), (°P ublic administration,
*Urban development), Procurement, Reviews, Optimization, E conomic development,
Industrial relations, Marketing. Productivity, Systems engineering, L ocal government,
Policies, Recommendations, P ennsylvania

IDENTIFIERS: Technological development, Innovations, P hiladelphia (P ennsyl-
vania), EDA

COM-73-11748/3 NTIS Prices: PC8$4.25/MF 82.25

i

Paper Microfiche
Copy Price
Price

NOTE: Prices are subjectto
change. Sece colored
pages in back of search
for current prices.



Development of an Advanced Ppassive Restraint SyStem tor Subcompact Car
Drivers

Minicars, Inc., Goleta, Calif.*National Highway Tratfic Satety
Administration, Washington, D,C,

Final rept. Jun 73-Nov 74

AUTHOR: Fitzpatrick, Michael

CU792A2 FLD: 13L, 13F, 85D, 95D, 96D USGRDR7515
Apr 75 225p r

CONTRACT: DOT-HS-113-3-742 .

MONITOR: DOT-HS-113-3-742

ABSTRACT: The report summarizes the analyses, design, and testing that
wvere conducted to develor an air bag restraint system tor the
subcompact car capable of protecting the driver in frontal and frontal
oblique <crashes up to 50 mph. A small, rapidly inflating dual air bay
mounted to a stroke efficient energy aksorhing steering column, was
developed. The 1lower body energy 1s absorbed by a crushable knee
restraint fabricated of styrofoam. The system ultimately proved
capable of protectingsubcompact <car drivers throughout the adult
anthropometric size range at velocities exceeding 50 mbh. In addition,
the finalized restraint system 1s constructed of Comvonents that are
oriented toward eventual mass production.

DESCRIPTORS: *Safety devices, *Passenger vehicres, Intlatable
structures, Design, Collision research, Protection, Anthropometry,
Crash tests

IDENTIFIERS: *Air bag restraint systems, *Compact cars, DOT/5A,
DOT,/4DZ/DB, NTISDOTHTS

PB-241 640/25ST NTIS Prices: PC$7.50/MF$2.25




Investigation of Inertial Properties of the Human Body

Aerospace Medical Research Lab., Wright-Patterson AFB, Ohio.*National
Highway Traffic Safety Administration, Washington, D.C.*Cavil
Aeromedical Inst., Oklahoma City, Okla, *Webb Associates, Inc., Yellow
Springs, Ohio., (009 850)

Final rept. Apr 72-Dec 74

AUTHOR: Chandler, R. P., Clauser, C. E., McConville, J, T., Reynolds,
H. M., Young, J. W.

Cu478532 FLD: 05E, 95D USGRDR7515

Mar 75 168p

REPT NO: AMRL-TR-74-137

CONTRACT: DOT~-HS~-C17-2-315-1A

MONITOR: DOT-HS-801-430

Prepared in <cooperation with Civil Aeromedical Inst., Oklahoma City,
Okla., and Webb Associates, Inc,, Yellow Springs, Ohio.

ABSTRACT: Knowledge of the anthropometTic parameters ot the human body
is essential for understanding of human kinetics and particularly for
the design and testing of dimpact protective systems., CohsideCable
information is available on the size, weight and center ot mass of the
body and its segments. The report supplements existing information
vith data regarding mass distribution characteristics of the human
pody as described bY the principal moments of inertia and their
orientation to body and segment anthropometry. The weight, center ot
mass location and principal moments of inertia of six cadavers were
measured, the cadavers were then segmented and the mass, center ot
mass, noments of inertia and volume vwere measured on the tourtcen
segment from each cadaver,

DESCRIPTORS: *Body vweight, *Inertia, *Anthropometry, Kinetics, Humar
factors engineering, Cadavers, Moments of inertia, Mass, Aerospace
medicine, Tables(Data), Resfponses

IDENTIFIERS: DOT/SA, NTISDOTHTS

PB-241 566/9ST NTIS Prices: PC3$6.25/MF3$2,25



Arm-Reach Capability of USAF Pilots as Affected by Persoral Protectlve
Equipment

Webb Associates Inc Yellow Springs NOhio*Aerospace Meadical Research
Lab., Wright-patterson 2FB, Ohio. (401280)

Journal reprint

AUTHOR: Laubach, Lloyd L., Alexander, Milton

cu764L3 FLD: 6Q, 1C, 15E, 95D USGRDR7515

1974 11p

CONTRACT: F33615-75-C-5003

PROJECT: AF-7184

TASK: 718408

MONITOR: AMRL-TR-74-17

Presented at the Aerospace Medical Association Meeting, Mar 74,
Availability: Pub., in Aviation, Space and Environmentali Medicine, vido
n4 p377-386 Apr 7S.

ABSTRACT: Thirty-two USAF pilots participated in a study to determine

the effects of personal protectivVe equipment wupon arm-reach
capability. The reach envelopne of each pilot was measured under two
experimental conditions: (1) shirt-sleeved with the 1inertial rael

unlocked; and (2) wearing complete winter tlying assenbly with the
inertial reel 1locked. Selected descriptive statistics a«re presented
for each o0of five angular positions. Arm-reach envelopes tor various
percentile values obtained for the two experimental conditions at 10
knob distances from the deck are shown. The results indicatz tnat
there are significant practical differences in arm-reach capabitity
between the shirt-sleeved and ¢the complete winter flying assembly
conditions. (Author)

DESCRIPTORS: *Anthropometry, *Arms(Anatomy), Pilots, Flaight clothing,
Man machine systems, Winter, Raestraint, Ejection seats, Configurations
, Human factors engineering, Control knobhs, Area coverage, Cockpits,
Protective clothing, Reprints

IDENTIPIERS: Workplace layout, Arm reach, NTISDODAF

AD-AN10 453,/9ST NTIS Prices: PC$3.25/MF$2.25




Program Documentation for the Stick-Man Program

IBM Pederal Systems Div Gaithersburg Md*Aerospace Medical Research
Lab,, Wright-patterson AFB, Ohio. (174950)

Progran documentation

AUTHOR: Wartluft, D. L.

.C4695G2 FLD: SE, 9B USGRDR7514
ApPr 70 62p

CONTRACT: F33615-69-C-1901

PROJECT: AP-7184

TASK: 718409

MONITOR: AMRL-HESS~-70-3

ABSTRACT: The STICK-MAN Program «as written tor the Anthropology
Branch (MRHA) of the Human Engineering Division, Aerospace MNedical
Research Laboratory (AMRL). Its funCtion 1s to provide a means tor
studying th> interrelationships between the mass and center ot mass ot
of the human body segqments and the mass and center of mass of their
component parts., The program wutilizes an IBM 2250 Display Unit to
enable the user to enter and modify parametric equations. The results
are displayed numerically and also displayed graphically on a
'stick-man' view of the human body. Once the study 1s Completed tor a
given subject, a hard copy Printout of the results may be obtained.
This program wvwas written for an IBM System/360¢, Model 4U computer.
Both assembler language and Fortran IV were used 1n codidg the
programs and Graphic Programming Services for the 2250 (GPS) wvas
utilized for the graphics software support.

DESCRIPTORS: *Human factors engineering, *Computer programs, Computer
applications, Computers, Computerized simulation, Human body,
Ant hropometly, Mass, FPORTRAN

IDENTIFIERS: IBM 360 computers, FORTRAN 4 programming language, Stick
Man program, NTISDODAF

AD-A009 559/6ST NTIS Prices: PC3H4.25/MF$2.25



Basic Biomechanical Properties of the Human Neck Related to Lateral
Hyperflexion Injury

Michigan Univ., .Ann Arbor. Highway Satety Research Inst.*Insurance
Inst. for Highway Saf2ty, Washingtonr, D.C. (4CT7 B2Y)

Final rept. 1 Nov 73-31 Dec 74

AUTHOR: Snyder, Richard G., Chaffin, Don B., Schna2ider, Lawrence W.,
Foust, David R., Bowman, Bruce M.

C4665¥3 FLD: 06S, 57w USGRDR7513

15 apr 75 311p

REPT NO: UM-HSRI-BI-75-4

MONITOR: 18 .
Prepared in cooperation with Insurance Inst. for Highway 3Satety,
Washington, D.C.

ABSTRACT: Properties of the human neCk which may intlueRce a person's
suscaptibility to ‘'vwhiplash' injury during lateral :mpact have be<2n
studied in 96 normal subjects. Subjects were chosen on the basis ot
age, sex, and stature, and data were grouped 1into siX primary
cathgories baszd on sex (F,M) and age 18-24, 35-44, b/-74,., Stature
served as a secondary variable, with each group of 16 subjects peing
matched to obtain an average stature cloSe to the S0th percentile tor
*he category. The data include: nmeasures of head, neck and body
anthropometry in standing and normal seated positlions; stretch Cetlex
time of sternomastoid muscles; head/neck response to low-level
acceleration, voluntary isometric muscle force in the lateral
direction; and three-dimensional range of motion of the head and neck,
Data are presented in a format applicable for bilomechanhical modeling
of the seated human occupant and have been used in tre MVMA-2D model
adjusted for side impact at 10 and 3C mph to determine the influence
of the neasured properties of reducing *whiplash! injury
susceptibility.

DESCRIPTORS: *Neck (Anatomy), *Biomechanics, *Injuries, Anthropomatry,
Impact shock, Reflexes, Tolerances(Physiology), Models

IDENTIFIERS: *Whiplash injuries, Human body, NTISHSRI

PB-241 246/8ST NTIS Prices: DPC39.2H/MF$2.25




Per formance Evaluation of New Generation S0th Percentale
Anthropomorphic Test Devices = Volume II - Accelerator Slad Test Data

Calspan corp., Buffalo, N.Y.*National Highway Tratfic Satety
. Adeinjistration, Washington, D.C. (407 727)

Final rept., Jun 73-Aug 74

AUTHOR: Massing, Daniel E., Naab, Kenneth N., Yates, Phyllis E.
CU663H3 PLD: 13F, U6N, 14B, 85B USGRDR7513

Mar 75 569p

REPT NO: CALSPAN-2S-5352-V-3

CONTRACT: DOT-HS-053-3-664

MONITOR: DOT-HS-801-432

See also Volume 1, PB=-240 920,

ABSTRACT: Four sled test configurations were employed to evaluate the
dynamic performance repeatability of the GM SUX dummy. Type 2 belt,
pre-inflated air bag, eneryy absorbing steering Column, and Type 1
belt with simulated instrument Panel test environments were utilized
to measure the performance of two identically fabricated duamies, The
graphical results of a statistical analysis is presented. In addition,
graphical results of the energyY absorbing steering column and
simulated instrument panel tests of the GM 50X dummies are presented
in rav fornm.

DESCRIPTORS: *Motor vehicles, *Anthropcmetry, Raeliability, Tasts,
Rocket propelled sleds, Safety devices, Statistical analysis

IDENTIFPIERS: DOT/5A, DOT/4DZ, NTISDOTHTS

PB-241 121/3ST NTIS Prices: PC$13.00/MPS$2.25



Per formance Evaluation of New Generation 5Uth Percentile
Ant hropomorphic Test Devices. Volume I. Technical Repcrt

Calspan Corp., Buffalo, N,Y.*National Highway Trattic Satety
Administration, Washington, D.C. (807 727)

Final rept, Jun 73-Aug 74

AUTHOR: Massing, Daniel E,, Naab, Kenneth N., Yates, Phyliis E.
Cu661A3 FLD: O6N, 13L, 13F, 85D, 95D, 96D USGEDR7513

Mar 75 240p

REPT NO: CALSPAN-Z5-5352~-V-2

CONTRACT: HS-053-3-664

MONITOR: DOT-HS-801-431

ABSTRACT: Two new generation anthropomorphic test dummies developed
and designated as the GY-50X were experimentally evaluated to (1)
determine the d~gree of conformance to the specifications contained 1in
the 'Purchase Description of the NHTISA 50th Percentile Anthropomorphic
Test Dummy' and (2) establish by sled testing 1n typical restraint and
crash environments their potential for experimental repcatability. A
series of eleven static and dynamic component tests were performed to
measure the GM-50X dummies in accordance with the purcnase
description; the results indicate substantial non-confcrmance witn the
specified criteriae. i

DESCRIPTORS: *Automobiles, *Safety daevices, *Anthropometry, *Crash
tests, Safety belts, Safety angineering, Collision resa2arch, Rocket
propelled sleds, Dynamic tests, Reliability

IDENTIPIERS: Air bag restraint systems, DOT/S5D, DOT/SA, NTISDOTHTS

PB-240 920/9ST NTIS Prices: PC3$7.50/MF$2.25



Whole Body Response Research Program

Michigan Univ., Ann Arbor. Dept. of Biom2chanics.*General Motors
Research labs,, Warren, Mich,

Final rept. 1 Jul 73-31 Aug 74

AUTHOR: Melvin, John W,.,, BanSon, Joseph B., Alem, Nabih M.
C459511 FLD: 065, 57w, 85D  USGEDR7512

11 Mar 75 92p

REPT NO: UM-HSRI-BI-75-1

MONITOR: 18

Sponsored in part by General Motors Research Labs., Warren, Mich.

ABSTRACT: The general objectives of the program are to obtain datd on
human wvhole body kinematics under controlled test conditions which
represent realistiC automotive impact enviConments. The test subjects
in the program are unembalmed male human cadavers which are suitably
instrumented and subjected to the test environments at various levels
of crash severity., ©Prior to testing, anthropometric measurements,
including x-ray anthropometry, are made on each subject to guantaity
the subject's geometric characteristics and to locate the test
instrumentation with respPect to anatomical landmarks. The results ot
the test program are being analyzed to proviade information ftor the
development of scaling laws for percentile rating of response data and
for prescribing performance requirements for dummy response
evaluation.

DESCRIPTORS: *Kinematics, *Impact acceleration, *Collision research,
*Biodynamics, Automobiles, Passenger vehicles, HuRahs, CadavVers,
Ant hropometry, X ray analysis, Responses, Simulation

IDENTIPIERS: NTISHSRI

PB-240 491/1ST NTIS Prices: PC$U,75/MF$2.25



An Anthropometric Survey of 2000 Royal Air Force AirLcrew, 1970/171

Advisory Group for Aerospace Research and Development Paris (France)
(40004 3)

AUTHOR: Bolton, C. B., Kenward, M., Simpson, R, E., Turner, G. M.
c454581 FLD: SE, 95D  USGRDR7512

Dec 74 86p

REPT NO: AGARD-ograph-181

MONITOR: 18

NATO furnished.

ABSTRACT: The survey vas Undertaken to provide up-to-date intormatior
on the body measurements of Royal Air Force aircrewvw. This intormation
is required for cockpit vorkspace and functional Clothing slzihg
studies., A team of two trained measurelsS, Using a specially designed
anthropometric rig, took 63 body measurements of each 2t 20UV Royal
Air Porce aircrew between the ages of 18 and 45 at RA? stations 1in
England., These Measurements, recorded during an eighteen month period
starting in January 1970, are summarized in the form of a percentile
table, mean, standard deviation, range and coefficient of variation
for each measurement., The statistical summary for each measurement
together with a written description of the measuring procedure, Ihe
apparatus used- is fully described and the organization of the survey
is briefly discussed.

DESCRIPTORS: *Anthropometry, Human body, Flight ciews, Alr Force
personnel, sSurveys, Flight clothing, Cockpits, Human tactors
engineering

IDENTIFIERS: NTISDODSD

AD-A0O7 943/35T NTIS Prices: PCS§U.75/MF3$2.25



A Study to Determine the Adequacy of the Tools and Equipment Used by
Air Force Women in the Craft Skills

Air Porce Inst of Tech Wright-Patterson AFB Ohkio School ot Systems and
Logistics (012250)

Master's thosis

AUTHOR: Bolalek, Philip J., Grumblatt, Arthur G. Jr
cul61c2 FLD: 5E, 95D USGRDR7509Y

Jan 75 128p

REPT NO: SLSR-14-75A

MONITOR: 18

ABSTRACT: The tools and equipment now wused 1n m@maintenance,
electronics, and civil engineering, were designed to meet the needs ot
a totally male work force. This study addresses the adequacy of the
tools and equipment for the women who are now vorkiny in these
specialties. The method of approaching this potentiai problem was to
obtain the opinicns of the women ¥orking in these specialties through
self-administered questionnaires. If more than ten percent of the
respondents in a specialty considered a2 tool or equipment item to be
inadequate, that item was considered 1inadequate for women 1in that
specialty. Twenty-four items were identitied as inadeyuate; si1x ot
these 4items wvere inadequate in more than one specialty., This study
also collected data on the age, height, weight, and hand length ot the
vormen vorking in these spacialties. In addition to the identification
of inadequate tools and equipament for women, this study tound that
some of these 1items maY also be inadequate for men. Additionally,
potential problems were discovered with the quality of tools used in
these spacialties and with the suitability of women ¢£or these
specialties,

DESCRIPTORS: *Tools, *Females, Air Force personnel, Anthropometry,
Skills, Equipment, Requirements, Human factors engineering, Thes9s,
Maintenance equipment, Electronics, Civil eNgineeling

IDENTIFIERS: NTISDODAF

AD/A-006 342/0S7T NTIS Prices: PC$5.,75/MF$2,25



Development of a Scientitic Basis for Analysis of Alrcratt Seating
Systems

Ultrasystems Inc Phoenix Ariz Dynamic SCience Div*National Aviation
Facilities Experimental Center, Atlantic City, N.J. (40344 2)

Final rept. Aug 72-Apr 74

AUTHOR: Laananen, David H.

C4193B2 FLD: 1C, 18, 6N, 8S5A, 85D, 95D USGRDR75C7
Jan 75 226p

CONTRACT: DOT-FA72WA-3101

MONITOR: FAA-NA-74-175

ABSTRACT: 1A three-dimensional mathematical model of an aircratt seat,
occupant, and restraint system has been developed as an aid to the
development of crashworthy seats and restraint systems tor general
aviation aircraft, The occupaht model consists of eleven rigid mass
segments whose dimensions and inertial properties have beon detsrumined
from studies of human body anthropometry and kinematics, The seat
model is made up of beam and membrane elements with provision ftor
simulating plastic behavior by the introduction of plastic hinges in
the beams. A user-oriented computer program called Seat Occupant
Model-Light Aircraft (SOM-LA) based on the three-dimensional model has
been developed for use by engineers concerned with des:iygn and analysis
of general aviation seats and restraint systems :n that detalled
descriptions of both are used as input. The response ot the seat ana
occupant, restraint system loads, and various injury criteria are
predicted for any given set of crash conditions.

DESCRIPTORS: *Aircraft seats, *Safety belts, *Anthropometry,
Mathematical models, Commercial aircraft, Crashes, Aviation satety,
Restraint, Loads(PorLceS), Computerized simulation, FORTRAN
IDENTIPIERS: DOT/SA, DOT/4DZ/DA, NTISDODFAA

AD/A-00G4 306/7ST NTIS Prices: PC$7.50/MF$2,25




Performance Characteristics of Anthromorphic Dummy Joints

National Highway safety Administration, Riverdale, ¥d. Safety Kkesearch
Lab.*National Highway Traffic Safety Administration, Washington, D.C.

Final technical rept. Feb 73-Jan 74

AUTHOR: Haffner, Mark P., Melton, Claude H.

C39954J1 PLD: 06N, 13FP, 13L, 95D, 85D USGRDR7503
Oct 74 75p

MONITOR: DOT-HS-801-248

ABSTRACT: Three coamercial anthropomorphic dummy joint assSemblies have
been evaluated for uniformity of torque response, repeatability, ana
angular velocity sensitivity., Description of test method and data
reduction procedures are presented. Nuleracal craiteria are proposed to
characterLZe the performance of «coulomb friction joint designs., A
brief discussion of effects of applled torques external to the plane
of motion is also included.

DESCRIPTORS: *Anthropometry, *Joints(Anatomy), *Anatomical models,
Dynamic  response, Consistency, Standardization, Vvalidity, Torgque,
Sensitivity, Tests, Knee(Anatomy), MOtor vehicle accidents
IDENTIFIERS: DOT/SD, DOT/4IZ/IY, NTISDOTHSA

PB-237 958/4ST NTIS Price: PC$U4.25/MF$2,25



Arthrfopomorphic Test Dummy. Volume III. Design Data Package

General Motors Technical Center, Warren, Mich.*Mational Highway
Traffic Safety Administration, Washington, D.C. (389 622)

Final rept. 1 CDec 72-21 Dec 73.

C399211 FLD: 13L, 13F, 95D, 96D, 85D USGRDGR7503

Oct 74 S3p

CONTRACT: DOT-HS5-299-3-569

MONITOR: DOT-HS-801-176

Paper copy also available in set of 3 reports as PB-237 6545-SET,
PC$17.00.

ABSTRACT: Volume III <contains the inforLmation required to use and
build the anthropomorphic test dummy. The user information includes
descriptions, weights, ballasting procedures, adjustment 1nformation,
and assembly instructions, ManUfacturing requirements are detailed.
Appendix A contains a complete parts list. Appendix C 1includes (under
separate cover) complete engineering design drawings for manutacture
and assembly of the Dummy.

DESCRIPTORS: *Automobiles, *Collision research, *Anthropometry,
*Anatomical models, Test equipment, Injuries, Design, Tests,
Performance evaluation
IDENTIFIERS: NTISDOTHTS

PB-237 658/0ST NTIS Prices: PC$4,25/MF$2,25




Anthropor®orphic Test Dummy¥., Volume 1II. Design, Development and
Per formance

General Motors Technical Center, Warren, Mich,*National Highway
Traffic Safety Admiristration, Washington, D.C. (389 622)

FPinal rept. 1 Dec 72-21 Dec 73,

C3992H4 PLD: 13L, 13PFP, 95D, 96D, 85D USGRDR7503

Ooct 74 40Sp

CONTRACT: DOT-HS-299-3-569

MONITOR: DOT-HS-801-175

Paper copy also avaialble in set of 3 reports as PB-237 655-SET,
PC$17.00.

ABSTRACT: The report, Volume II oOf III, describes the desiqgn,
development, and testing activities in the development ot the
anthropomorphic test duamy. The system tests used to ass@ss the test
dumamy's repeatability and reproducibility (R and R) are discussed.
Also, the need for rigorous test procedures and equipment for
evaluating B and R is identified. Test performance shous that achileved
R and R as evaluated by the head and chest Sl's have a coefticient ot
variation of 1less than five percent. The test dummy's design is
described including anthrcpomorphic and biomechanical consideration.
Component biomechanical and hardwvare test procedures, equipment and
test results are presented.

DESCRIPTORS: *Automobiles., *safety engineering, *Anthropometry,
*Anatomical models, Test equipment, Collision research, Injuries,
Design, Tests, Performance evaluation

IDENTIPIERS: NTISDOTHTS

PB-237 657/2ST NTIS Prices: PC$10.50/MF$2, 25



AnthropomorphiC Test Dummy, VClume I. Program Summary-hkackjround and
Results

General Motors Technical Center, Warren, Mich,*National Highway
Traffic Safety Administration, Washington, D.C. (389 622) ’

Final rept. 1 Dec 72-21 Dec 73.

C3992H3 FLD: 13L, 13F, 95D, 96D, 85D USGRDR7503

Cct 74 6up

CONTRACT: DOT-HS-299-3-569

MONITOR: DOT-HS-801-174

Paper copy also available in set of 3 reports as PB-237 645-SET,
PC$17.0C.,

ABSTRACT: The report in three volumeS sUmmarizes the design
development and performance of an anthropomorphic tast dummy. The many
improved features of the Dummy are described. The marked improvement
of repeatability and reproducibility of the Dummy are documented. The
anthropometric and biomechanical basis of the desigyn is described,
Improvements of durability, maintainpability, eas<e and cost of
mapufacture are treated., Inproved sYystem and component test
procedures, equipment, and test results are presented.

DESCRIPTORS : *Automobiles, *Collision research, *Apthropometry,
*Anatomical models, Test equipment, Safety devices, Injuries, Design,
Maintainability, Performance eValuation

IDENTIFIERS: NTISDOTHTS

PB-237 656/4ST NTIS Prices: PC$U4.25/MF$2,25




Design, Development and Quallficatloﬂ Testing of the U.S. Navy NES-21A
Parachute Assembly

Naval Aerospace Recovery Pacility El Centro Calif*Naval Air Systems
Command, Washington, D.C, (285670)

Final rept.

AUTHOR: Matsuo, Jon T.

C3953H1 PLD: 6G, 1C, S5E, 51c, 95D USGRDR7503
Jul 74 46p

REPT NO: NAVAFERORECOVPAC-TR-1-74

MONITOR: 18

ABSTPACT: The report covers the design, development, and the U,S, Navy
Service (Qualification Program conducted on the NES-21A personnel
parachute assembly designed for use ir 2jection seats of U.S. Navy
T-33B and QT-33A aircraft. The NZ5-21A design objective was to provide
a retrofitable replacement for the existing NS-3 personnel parachute
assembly which wvould operate with a decreased opening time. This
factor would improve aircrew survivability in the low speed, zero
altitude operational envelope. This dimprovement wads accompllsned
principally by the incorporation of a 40-inch diameter internal pilot
chute and wmain canopy PDVL (Pull Down Vent Lines), The NES-21A
parachute assembly will perform satisfactorily as presently designed
at 90 KTAS (Knots True Airspeed) and above, for ground level ana
higher altitude ejections.,

DESCRIPTORS: spParachutes, *Ejection seats, *Naval aircraft, Jet
training planes, Flight ¢testing, Anthropometry, Parachute descents,
Parachute canopiesS, Survival i

IDENTIFIERS: NES-21A parachutes, T-33 aircraft, QT-33A aircratt, T-33B
aircraft, Operational envelope, NTISDODN

AD/A-001 754/1ST NTIS Prices: PC$3.75/MF$2.25



MVMA Two-Dimensional Crash Victim Simulation, Version 3, Volume III

Michigan OUniv., Anr Arbor. Highway Safety Research Inst,*MOtor Venicle
Hangfgctuters Association of the United States, Inc., Datroit, Mich,
(40 25)

Final rept.

AUTHOR: Bowman, B. M., Bennett, R. 0., Robbins, D. H.

C3871K4 FLD: 13L, 13F, 95D, 85D, 96D USGRDR75u1

28 Jun 74 224p

REPT NO: UM-HSRI-BI-74-1-3

MONITOR: 18

Prepared in cooperation with Motor Vehicle Manutactucers Association
of the United States, Inc., Detroit, Mich. See also volume 2, PB-246
907 L

ABSTRACT: Volume Three is intended primarily tor the professional
Computeér programler who iS5 responsible for program maintenance and
imnproveaents in the Two-Dimensional Crash Victim Simulator. The volume
describes the organizaticn of the computer progra® into three
processors and theilf interactions. Description of program orqanization
and flow, packing techniques, binary output formats, and auxiliary
program output 1is presented for each of the three processors. Design
information concernhing certain special output subprocessors 1is
provided. Conversion of the computer program for use on various
computer systems is discussed, ‘

DESCRIPTORS: *Motor vehicle accidents, *Anthropometry, Mathematical
models, Motion, Joints (Anatomy), Loads (PoLces), Safety devices, Data
processing, Computerized simulation, Central preocessing units,
Computer systems programs

IDENTIFIERS: Air bag restraint systems, NTISHSRI

PB-236 908/0ST NTIS Prices: PC$7.25/MF$2.25
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MVMA Tvo-Dimensional Crash Victim Simulation, Version 3. Volume II

Michigan Univ., Ann Arbor. Highway Safety Research Inst.*Motor Vahicle
Manufacturers Association of the United States, Inc,, Detroit, Mich.
(407 825)

Final rept.

AUTHOR: Bowvman, B. M., Bennett, R. O,, Robbins, D. H.

C3871K3 FLD: 13L, 13®, 95D, 85D, 96D USGRDR7501

28 Jun 74 296p

REPT NO: UM-HSRI-BI-74-1-2

MONITOR: 18

Prepared in cooperation with Motor Vehicle Manufacturers Association
of the United States, Inc,, Detroit, Mich, See also volume I, PB-235
753, and volume 3, PB-236 9C8.

ABSTRACT: Volume Two 1is intended primarily as a guide to the day to
day usaye of the Twvo-Dimensional Crash Victim Saimulator., The volunme
contains specifications for the input data cards together wvith a
detailed description of input data quantities. Normal output options
and certain normal output quantities are described, Input and output
is presented for tvo sample exercises of the computer model.

DESCRIPTORS: *Motor vehicle accidents, *Anthropoaet:y, Mathematical
models, Motion, Joints (Anatomy), Loads (Forces), Safety devices, Data
processing, Computerized simulation

IDENTIFIERS: Air bag restraint systems, NTISHSRI

PB-236 907/2ST NTIS Prices: PC$8.75/MF$2.25



Development of a Naticnal Anthropometric Data Base: A Preliaminacy
Study Report

National Bureau of Standards, Washington, D.C. Technical Analysis Div,
(406 647)

Final rept.

AUTHOR: Steinberg, Harold L.

c3781J4 FLD: 6N, SE, 5B, 95D, 88B, 57, 86V USGRDR7426
Jun 74 87p

REPT NO: NBSIR-74-506

MONITOR: 18

ABSTRACT: A Study vas made to determine the need for devalopment ot a
Nationally Representative Anthropometric data base., Potential users
and their needs are identitied and the inability of exasting
anthropometric data to satisfactorily meet these needs 1s established,
Three scenarios for developing a useful data base are considered, Two
involve the use of biostereometrics while the third takes a relatively
conventional approach to obtaining body dimensions. Conclusions
relevant to each of these scenarios, as well as the potential
advantages/disadvantages of each, are developed, Sailant conhclusions
Common to all three scenarios include: The need for a pilot study: the
desirability of linking the actual anthropometric survey to a National
Center for Health Statistics (NCHS) t*Health and Nutrition Examinhation
Survey' (HANES); and a data base development time of at least 7 years.
Program costs, detailed in an appendix, range from $2.4M %o $5.2M.

DESCRIPTORS: *Anthropometry, *Information systems, Intormation
retrieval, Human factors englneering, Medical research, Surveys,
Tables (Data)

IDENTIFIERS: User surveys, *National data systems, Scenarios,
NTISCOMNBS

COM-74-11632/8SL NTIS Prices: PC$4.75/MF$2.25
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Developament of Headtorms for Sizing Infantry Helaets

Army Natick Labs Mass Ciothirng Equipment and Materials Engineering Lab
(408902)

Technical rept.,

AUTHOR: Claus, William D. Jr, McManus, Lawreace R., Durand, Philip =.
C3753cH PLD: 6Q, 1S5E, 74E USGRDR7426

Jun 74 34p

REPT NO: CE/MEL-131

PROJECT: DA-1-T-662713-DJ-40

MONITOR: USA-NLABS-TR-75-23-CEMEL

ABSTRACT: A new teChnique for definiNg and measUring head shapes was
developed and applied in the fabrication of a set of first generation
plaster headforms. The design of a unique head measuring device 1s
reported, The device is a clear polycarbcnate hemisphere on which are
mounted tventy-seven moveable wmechanical probes. The kemisphere 1is
placed over a subject's head, and the probes are moved to contact the
head and thus define head shaPe. The probe data from a population ot
Army wmen vere reduced statistically to yield generalized head shapes,
The feasibility of combining this probe technique with classical
anthropometric head measurements to yield generalized head shapes ot
various sizes wvas demonstrated, A set of first generation headforms
vas sculptured using specified probe data, (Author)

DESCRIPTORS: *Helmets, *Anthropometry, Infantry, Head (Anatomy),
Measurement, Shape, Models, Manufacturing

IDENTIPIERS: SiZe determination, NTISDODA

AD-787 277/35L NTIS Prices: PC$3.75/MF$2.25
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MVMA Two-Dimensional Crash Victim Simulation, Version 3, Volume I

Michigan UniV., Ann Arbor. Highway Safety Research Inst.*Motor Vehicle
Manufacturers Association of the United States, Inc,, Detroit, Mich,
(407 825)

Pinal rept.

AUTHOR: Bowman, B. M., Bennett, R. O.,, Robbins, D. H.

C3581A4 FLD: 13L, 13P, 95D, 85D, 96D USGRDR7423

28 Jun T4 212p

REPT NO: UM-HSRI-BI-74-1-1

MONITOR: 18

Prepared in cooperation with Motor Vehicle Manutactur2rs Association
of the United States, Inc., Detroit, Mich.

ABSTRACT: The volume contains the detailed formulation Of the
equations of planar motion of a vehicle occupant 1n a crash
environment. The f2atures of the analytical model include: (1) an
eight mass, fourteen degree of freedom representation Of the human
body; (2) an extenSible multi-joint neck and a4 flexible shoulder
joint; (3) simulation of wmuscle contraction as a time-dependent
phenomenon; (4) the wodeling of Contact between the victim and the
vehicle; (5) specification of material properties Of vehicle and
occupant in terms of general force-deformation relat:onShips; (6)
structural collapse ‘resulting eather frcm collision forces or occupant
contact forces; (7) an airbag model; (8) an energy absorhifg steefaing
assembly; (9) an energy absorbing belt restraint submodel; (1¢)
tabular three degree of freedom vehicle accelerations

DESCKIPTORS: *Motor vehicle accidents, *Anthropometry, Motion,
Mathematical models, Equations of motion, Joints (Anatomy), Contacting,
Deformation., Detectors, Loads(Forces), Safety devices, Steering,
Safety engineering

IDENTIPIERS: Air bag restraint systems, NTISHSRI

PB-235 753/1 NTIS Prices: PC$5.75/MF$2.25




Advanced Air Bag Restraints for Standard Size Car Drivers. Volume II.
Final Progras Report

Minicars, Inc., Goleta, Calif.*National Highway Tratftic Satety
Administration, Wwashington, D,C.

Rept. for 1 Jul 72-28 Feb 74

AUTHOR: Priedman, Donald, Friedman, Keith

C3575H2 FLD: 13F, 13L, 85D, 95D, 96D USGRDR7423
Jul 74 367p

CONTRACT: DOT-HS=-113-2-441

MONITOR: DOT-HS-801-173

See also Volume 1, PB-233 812.

ABSTRACT: The report summarizes the effort to develop an advanced aair
bag restraint system for standard size cars capable ot protecting the
driver in frontal and/or frontal oblique crashes. The result of the
work has been the development of a system consisting of (a) a small
quickly inflating double air bag, (b) and energy absorbing steaerang
column mechanically stroking through rollerless tapes, (c) a
mecharnically stroking padded knee restraint linked to the steering
colunmn, (d) an energy absorbing seat assembly, and (@) compartment
padding. The system 1is capable of protecting drivers throughout the
adult anthropometric range at velocities to 5C mph as tested in sled
simulated frontal, pitching, and angular impacts representing actual
collisions.

DESCRIPTORS: *Automobiles, *Safety devices, ¥Crash tasts,
*Anthropometry, 1Inflatable structures, Energy absorption, Steering,
Padding, Absorbers (Materials), Safety engineering, Impact tests,
Rocket propelled sleds, Collision researcCh

IDENTIPIERS: *Air-bag restraint syste®s, Air bags, NTISDOTHSA

PB-235 704/4 NTIS Prices: PC$8.00/MF$2.25
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Physical Measurements, Cycle I: Health Examination Survey, 1959-1962.
User's Guide

National Center for Health Statistics, Rockville, Md, Div. of Health
Examination Statistics,

AUTHOR: Schnack, George A,

C3503A4 FLD: SE USGRDR7422

1962 u7p

MONITOR: NCHS/DF-74,/003a

For data file on magnetic tape, see PB-235 185.

ABSTRACT: The Mmanual contains a description of the data tile on
magnetic tape containing data from a variety of physical measurements
performed in the health examination survey of adults conducted during
1959-1962. The 17 body meaSurements are relevant to hiaman @ngine=ring
and include standing height, weight, sitting height, knee height,
chest girth and other conventional body measuremeNts,

DESCRIPTORS: *Anthropometry, *Demographic suUrveys, Body weight, Height
., Human factors engineering, United States, Statisticali data

IDENTIPIERS: *Health surveys, NTISHRACHS

PB-235 186/4 NTIS Prices: PC$3,25/MF$2.25



Physical Measurements, Cycle I: Health Fxamination Survey, 1959-1962

National Center for Health Statistics, Rockville, Md. DiV. of Health
Examination Statistics.

Data file
AUTHOR: Schnack, George A.
C3503A3 FLD: 5E, 62 USGRDR7422

196 2 1 reel mag tap

MONITOR: NCHS/DP-T74/003

Supersedes NCHS/DF-73/013,

Specify tape Trecording mode desired: 7 track, 556 or 800 or 160Ubpa,
Bcd, odd or even parity; or 9 track 800bpa, Ebcdic, odd parity.

ABSTRACT: The file contains data froa a variety of physical
measurements performed in the Health Examination Survey of adults
conducted during 1959-1962, The 17 body measurements ar? relevant to
human engineeringd and include Standing height, weight, sitting heaght,
knee height, chest girth and other conventional body measurements., The
1959-1962 Health Examination Survey is described under the listing tor
data  tape NCHS/DF-74-001, the wmaster file of demographic and
socioeconomic information needed for use with other Cycle I data
tapes. ‘

DESCRIPTORS: *Data file, *Anthropometry, #*Demographic surveys, *Health
surveys, Body veight, Height, Magnetic tapes, Human factors
engineering, United States, Statistical data

IDENTIPIERS: NTISHRACHS

PB-235 185/6 NTIS Prices: Mag Tape $97.50;Foreign $122.50



Exgerinental Determination of MeChanical Features ©Of Adults and
children

Texas Inst. for Rehabilitation and Research, Houston. Biliostereometrics
Lab.*National Highway Traffic Safety Administration, Washington, D.C.

Final rept. May 72-Feb 74

AUTHOR: Herron, R. E., Cuzzi, J. R., Goulet, D. V., Huyy, J. E.
Cc3492C2 PLD: 13L, 6N, 95D, 85D USGRDR7422

Jun 74 175p

CONTRACT: DOT-HS-231-2-397

MONITOR: DOT-HS-801-168

ABSTRACT: An eXxperimental investigation wvas carried out with a view
tovards developing improved methods for acquiring comprehensive body
form and biomechanical data for use in wmathematical modeling of
traffic accidents. Twenty-one children ranging in wveight trom 32.25 to
54,0 pounds and five adults, three males and twvo females, served as
subjects. Automatic data acqUuisition systems, based on the principles
of biostereometrics, were used to obtain a wide range ot body torm and
biomechanical 'data, including: Three-dimensional coordinates and cross
sections for major body parts and the body as a whole; volunme
distribution curves for major body parts and the body as a whole;
perimater distribution curves, linear anthropometric dimensions, and
estimates for surface area, volume, center of gravity and inertial
tensors for major body parts and the bodY as a whole; and globographic
data ftor all major joint sinuses, using a nevly-desianed, real-tinme
stereometric joint motion sensor, ¢

DESCRIPTORS: *Motor vehicle accidents, *Anthropometry, Children,
Adults, Measurement, Motion, Joints (Anatomy) 84 d

IDENTIFIERS: NTISDOTHSA

PB-234 079/2 NTIS Prices: PC$5,00/MF$2.25



High Acceleration Cockpits for Advanced Pighter Aircratt. Volume IV,
Test Results

Mcdonnell Douglas Corp St Louis Mo*Air Force Flight Dynamics Lab..,
Wright-Patterson AFB, Ohio. (404120)

Pinal technical rept. 1 Apr-14 Dec 73

AUTHOR: Asiala, Carl P., Quinn, Thomas J.
C3402F1 rLD: 1C, SE, S1C, 95D USGRDR7421
May 74 9up

REPT NO: MDC-R2631-Vol-4

CONTRACT: F33615-73-C-3067

LROJECT: AF-6190

MONITOR: AFPFDL-TR-74-uB8-vol-4

See also Volume 3, AD-783 602,

ABSTRACT: A high acceleration cockpit design teSt/evaluation progranm
vas conducted, using a full scale design aid. Alternate configurations
vere compared wusing this full scale design aid in a formally
structured evaluation including .mission related task elements. Test
criteria considered evaluation of control/display and cockpit design
options, 1including seat location, motion, and pilot anthropofetry,
vith a balance betweenh the physical and operational test measures and
objectives using Air Porce provided pilot subjects. (Author)

DESCRIPTORS: *Jet fighters, *Cockpits, *Human factcrs engineering,
Configurations, Acceleration, Maneuverability, Ejection s®ats,
Anthropometry, Mission gprofiles, Aerfonautics, Display systems,
Electrooptics

IDENTIFIERS: Articulating seats, High G cockpits, F-4 aircratt, Design
¢ NTISDODAF

AD-783 603/4 NTIS Prices: PC$4.00/MF$2.25



High Acceleration Cockpits for Advanced Fighter Aircraft. Volume III,
Test Plan

Mcdonnell Douglas Corp St LOuis Mo*Air Force Fligkt Dynamics Llab.,
Wright-Patterson AFB, Ohio. (404120)

Final technical rept. 1 Apr-14 Dec 73

AUTHOR: Asiala, Carl P., Quinn, Thomas J.

C3u402E4 FLD: 1C, SE, 551C, 95D USGRDR74 21

May 74 66p

REPT NO: MDC-A2631-Vol-3

CONTRACT: F33615-73-C-3067

PROJECT: AP-6190

MONITOR: AFFDL-TR-74-u48-vol-3

See also Volume 2, AD-783 601, and Volume 4, AD-783 603,

ABSTRACT: A high acceleration cockpit design and integration progranm
was conducted, using a full scale design aid. Alternate contigurations
were compared using ¢this full scale design aid 1in a tformally
structured evaluation including mission related task elements. Crew
station characteristics were thus related to operatur needs in a
mission context for advanced fighter concepts. (Author)

DESCRIPTORS: *Jet tighters, *Cockpits, *Human factcrs eagineeraing,
Configurations, Static tests, Ejection seats, Anthropometry, Mission
profiles, Aeronautics, Display systems, Electrooptics

IDENTIFIERS: Articulating seats, High G cockpits, F-4 aircraft, Design
¢ NTISDODAF p

AD-783 602/6 NTIS PriceS: PC3$3.75/MF$2.25



Performance Fvaluation of the Highway Safety Research Institute (HSRI)
Anthropomorphic Test Dummy

" Calspan Corp., Buffalo, N.Y,. (407 727)

Interim technical rept., Jun 73-Jan 74

AUTHOR: Naab, Kenneth N,, Massing, Daliel E.

€3292D03 FLD: 13L, 13F, 85D, 95D, 96D USGRDR7419Y
Jun 74 376p

KEPT NO: CALSPAN-ZS-5352-V-1

CONTRACT: DOT-HS-053-3-664

MONITOR: DOT-HS-801-154

ABSTRACT: The objective of ¢the fprogram has been to erxperimentally
evaluate the performance of a 50th percentile anthropomorphic test
dummy developed by the Highway Safety Research Institute (HSRI). Two
identical du®mies vere furnished for measurement and veritication ot
the degres of conformance to specified criteria, and tor
establishment, by appropriate testing, of the randes of perforlmance
and repeatability Of test devices wunder conditions of crash
environments. A series of eleven static and dynamic component tests
vere performed; fourteen type-2 belt restraint tests and six air bag
restraint tests vere performed using an accelerator sled to siBulate a
30 MPH impact crash. The results indicate that the HSRI dummy
responses differ substantially from those of the GM Hybrid II dummy
evaluated.

DESCRIPTORS: *Motor vehicle accidents, *Collision res=2arch,
*Anthropometry, #*Ahatolical wmodelS, Measurement, Evaluation, Crash
tests, Impact tests, Safety belts, Safety devices, Design criteria
IDENTIFIERS: NTISDOTHSA

PB-234 3101 NTIS Prices: PC$8.25/MF$1.,45



Advanced Air Bag Restraints for Standard Size Car Drivers. Volume I.
Executive Summary

Minicars, Inc., Goleta, Calif.

Final rept. 1 Jul 72-28 Feb 74

AUTHOR: Priedman, Donald, Priedman, Keith

c3221Cy FLD: 13F, 13L, 85D, 95D, 96D USGRDR7418
Jul 74 31p :

CONTRACT: DOT-HS-113-2-441

MONITOR: DOT-HS-801-162

ABSTRACT: The report summarizes the etfort to develop an advanced air
bag restraint system for standard size cars capable ot protectinyg the
driver in frontal and/or frontal oblique crashes, Theé result of the
work has been the develOoPment of a system consistirg ot (a) a small
quickly inflating double air bag, (b) an enerqy absorbing steeraing
column mechanically stroking through rollerless tapes, (c) a
mechanically stroking padded knee restriant linked to the steering
column, (d) an energy absorbing seat assembly, and (e} compartment
padding. The system is capable of protecting drivers thkroughout the
adult anthropometric range at velocities to 50 mph as tested in sled
simulated ® frontal, pitching, and angular i1mpacts representing actual
collisions, The design minimizes structural modifications necessary to
achieve the desired impact rperformance.

DESCRIPTORS: * Automobiles, *Satety devices, *Crash tests,
*Anthropometry, Inflatable structures, Energy absorption, Steering,
Padding, Absorbers (Materials), Safety engiheering, Impact tests,
Rocket pPropelled sleds, Collision research

IDENTIPIERS: NTISDOT, *Air bag restraint systems, Air bags, NTISNHTSA

PB-233 812/7 NTIS Prices: PC$3,25/MF$1.45




Evaluation of the Microcapsule Pressure Measurement Pads

National Highway Traffic Safety Administration, Washington, D.C.
Office of Crashworthiness,

Technical rept.

AUTHOR: Radovich, Vladislav G,

C3221C3 PLD: 14B, 13F, 13L, 85D, 95D, 96D USGRDR7U418
May 74 13p

REPT NO: DOT-HS-801 172

‘MONITOR: 18

ABSTRACT: Dye-filled microcapSule pads for measuremeat of contact
surface pressures, were evaluated in simulated automobile crash tests
on test dummies restrained by seat belts., The microcapsule pads were
exposed to belt 1loads on the dummy's chest and abdomen and to head
impacts against the head rest. In a limited amount ot testing good
agreament was found between the pressures measured with MicCfocapSule
pads and corresponding Values computed from belt tension and head
acceleration measurements.

DESCRIDPTORS: *Automobiles, *Crash tests, *Pressure measurement,
*Safety belts, Anthropometry, 1Indicating instruments, Evaluation,
Impact tests, Loads (Forces), Anatomical models, Acceleration,
Collision research, Safety engineering

IDENTIFIERS: NTISNHTSA

PB-233 810/1 NTIS Prices: PC$3.00/MF31,.45



Comparative Human Factors Analysis of the U. S. Navy Mark V. and Mark
XII Dive Systenms

Naval Medical Research Inst Bethesda Md (249650)

Medical research progress rept, No., 7

AUTHOR: Armstrong, F. W,.,, Bachrach, A. J., Conda, K. J., Holiman, M,
J., Egstrom, G, H.

C318u4F2 PLD: 6K, 15E USGRDR7418

1 Jun 74 89p

PROJECT: MU4306.03

MONITOR: 18

ABSTRACT: A series of tests were conducted to assess the suitability
of the U.S5S. Navy prototype Mark XII hardhat diving system as a
replacement for the U.S. Navy standard Mark V diving system. The tests
combined operational testing with human factors testing to depths ot
30 ft under four separate environmental conditions: open tank,
hyperbaric chamber, Anacostia River, anhd open Water. Air was used as
the breathing medium for shallew depths, with HeO2 substituted as
depths 1increased. Task times were recorded and compared, as well as
dressing and undressing times. An equipment evaluation was made by
each diver on the Mark XII. An anthropometric study nt both systenms
vas performed, measuring range of movements on 14 anthropometric
measures. (Modified author abstract)

DESCRIPTORS: *Diver e juigpment, *Bréathlng apparatus, - *Protective
clothing, *Human factors engineering, < Performance(Human),
Anthropometry, Tests, Depth, Divers

IDENTIFIERS: Mark 5 diving systems, Mark 12 diving systems, NTISDODN

AD-781 6U41/6 NTIS PriceS: PC$4,00/MF$1,45



Breaking Strength of the Human Skull vs Impact Surface Curvature
Wayne State Univ,, Detroit, Mich. Dept. of Neurosurgery.

Final rept. 20 Dec 71-31 Mar 73

AUTHOR: Voigt, R., Thomas, L. Murray

C3141G61 FLD: 6E, 13L, 570, 85D USGRDR7417
Nov 73 189p

CONTRACT: DOT-HS-146-2-230

MONITOR: DOT-HS-801-002

See also PB-204 239,

ABSTRACT: An investigation has been conducted 1nto the etfects ot
surface Shape, hardness and impact 1location on the heads of human
.cadavers. This is the second year of a study involving eighty cadavers
‘and most of the important results and conclusions are listed and
discussed in this report. Impact surfaces included tlat rijid and
resilient, rigid cylindrical 1/8 1in, radius up ¢to 1 in, radius,
resilient cCylindrical 1 in, TadiuUs and rigid hemispherical shapes
ranging from 3 1in. to 8 in. radius. Impact locations include front,
side and rear. The various impact conditions are relatad to type of
skull fracture produced and several head injury parame:ers such as,
velocity, peak force, acceleration, contact pressure and magnitude,
and head injury criterion (HIC).

DESCRLPTORS: *Skull, *Fracture strength, sInpact strength,
Head (Anatomy), Injuries, Acceleration tolerance, Breaking load, Motor
vehicle accidents, Anatomy, Anthropometry, Tables(Data), Computer
prodranms

IDENTIPIERS: NTISNHTSA

PB-233 C41/3 NTIS Prices: PC$5.50/MF$1,45
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The Pffects of Initial Spinal configuration on Pilot Zjecrion

Army AeroMedical ReSearch Lab Fort Rucker Ala (404573)
AUTHOR: Liu, Y. King, Pontius, Uwve R,, Hosey, Ronald &.
C311244 FLD: 6S, 57w, 57aA USGRDR7417

Oct 73 56p

REPT NO: USAARL-74-6

PROJECT: DA-3-A-062110-A-819

MONITOR: 18

ABSTRACT: The effect of initial spinal alignment on the location and
magnitude of maximum vertebral stress during ejection was studied
using .the Orne-Liu discrete parameter model of the spine. Face
curtain, shoulder harness, and seat back restraints vere added to the
model as 1linear springs. Spinal aliqgnment data used were from x-rays
of a 5th, 40th, and 95th percentile (sitting height) man seated in the
MK=J5 (D) ejection seat under static conditions. Maximum normal
stresses were shown to occur at L1(5th), T12(40th) and TY(95th) with
face curtain and shoulder harness restraint. Results jindicated that a
state Of nearly uniform axial stress exists in tne column during
ejection and thus the location of maximum bending stress dictates the
spinal location of the maximum normal Stress. Hence, initial spinal
alignment, in terms of the curvature of the <column, 1s a major
determinant of the location and magnitude of maximum normal stress for
a given set of restraints. (Modified author abstract)

DESCRIPTORS: *Spinal cclumn, *Ejection seats, Impact, Wounds and
injuries, Static conditions, Biomechanics, Stress(Physiology), Pilots,
Aerospace medicine, Anthropcmetry

IDENTIFIERS: Recommendations, NTISDODA

AD-780 847/0 NTIS Prices: PC$5.75/MF$1.45
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Evaluation of the Anthropmetric Compliance Tool
Essex Corp., Alexandria, Va. (391 122)

Final rept. Jun-Dec 73, _

c3023L2 FLD: 148, 13F, 13L, 94F, 85D, 95D, 96D USGRDR7415
May 74 101p

CONTRACT: DOT-HS-120-3-773

MONITOR: DOT-HS-801-124

ABSTRACT: The objectives of the investigation were to: (1) Establash
the wutility of the anthropometric compliance tool as a field test
instrument; (2) determine the reliability of tool measuremelts; and
(3) formulate recommendations for tool redesign or tool procadure
modification. The tool evaluation was conducted by means ot an
empirical investigation of its accuracy, reliability, and usability 1irn
five types of vehicles. Subjects vere selected for this investigation
to be representative of tlhe general population of compliance test
personnel, The tool wvas evaluated in terms ot its capability to
meéasure to two fOot controls and three hand controls. Measures ot
performance included time to assemble, install, and use the tool,
procedural erros, and tool accuracy and reliability in measuring
distahces to controls with respect to the seating reference point.

DESCRIPTORS: *Tools, *Test equipment, *Automobiles, *Anthropometry,
Reliability, Accuracy., Safety devices, Design standards, Measurement

IDENTIFIERS: Compliance tests, NTISNHATSA

PB-232 540/5 NTIS Prices: PC$4,50/MF$1,45



Crew System Design

Anacapa Sciences Inc Santa Barbara Calif (405951)

AUTHOR: Cross, Kenneth D., MCGrath, James J.

C284502 FLD: SE, 1C, S1c, 84c USGRDR7413

Jul 73 373p

CONTRACT: NOOO14-72~-C-0105

MONITOR: 18

Proceedings of an Inter-agency Conference Held at Los Angeles, Calif.,
on September 12-14, 1972,

ABSTRACT: The purpose of the conference waS to promote the timely use
of the best available technology in the development and evaluation of
aerospace crew systems,

DESCRIPTORS: *Meetings, *Aerospace systems, *FPlight crews, Manpower
utilization, Personnel selection, Performance (Human), Requirema2nts,
Measuremelnt, Data managenent, Cost effectiveness, Computer
applications, Human factors engin=2ering, Stations, Anthropometry,
Kinematics, Lite support, Airborne

IDENTIFIERS: N

AD-777 996/0 NTIS Prices: PpC$21.,75/MF$1.45
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Shuttle Passenger Couch
Martin Marietta Corp., lenver, Colo.

Pinal Repcrt.

AUTHOR: Rosener, A, A,, Stephenson, M, L.
C2831C2 FLD: 5E, 95D STAR1209

Jan 74 120

REPT NO: NASA-CR-134200, MCR-74~40
CONTRACT: NAS9-13010

MONITOR: 18

ABSTRACT: Conceptual design and fabrication of a full scale shuttle
passenger couch engineering model are reported. The model was utilized
to verify anthropometric dimensions, reach dimensions, ingress/egress,
couch operation, storage space, restraint locations, and crew
acceptability., These data were then incorported in the design of the
passenger couch verification model that undervent performance tests.

DESCRIPTORS: *Anthropometry, *Couches, *Passengers, *Space shuttles,
*Structural design «criteria, Human factors engineering, Parformance
tests, Scale models, Space transportation

IDENTIFIERS: NASA

N74-17854/2 NTIS Prices: PC$3,00/MF$1,45
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Industrial ErgonomiCs Abstracts. Volume 5, Number 2

British Steel Corp., Sheffield {England). Information Services.
c2u64J1 FLD: SE, 95D, 94D USGRDR7408

Sep 73 16p )

REPT NO: CEL/HF/46/73

MONITOR: 18

See also Volume 4, No. 4, PB-222 676,

ABSTRACT: Abstracts are given of reports on biotechnologyy. This volume
deals with the following areas: The psychology, physiology,
anthropometry and biomechahics of man as a systems couponent; data
presentation, 1input facilities, workplace and equipment desaign, and
environmental design of the design of the man-machine intertace;
noise; thermal <conditions; systems design and organization; and
met hods, techniques and equipment in ergonomics.

DESCRIPTORS: *Human factors engineering, *Man machine systenms,
Industrial psychology, Physiology, Anthropometry, Environmental
engiheering, Temperature, Noise, Motivation, Attatudes, Systenms

engineering, Abstracts, Great Britain
IDENTIPIERS: *Ergonomics, GBISRA

PB-227 461/1 NTIS Prices: PC$4.00/MF31.45
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»
Arrm Reach Boundaries for Cockpit Conttol Operation

Department of Civil Aviation, Melbourne (Australia).
AUTHOR: Bullock, M. I., Steinberg, M. A.

€232581 PLD: 5E, 95D STAR1203

Jun 73 98p

REPT NO: MEMO-31

MONITOR: 18

ABSTRACT: BecaUse of the fact that 1liqght aircratt cockpits were
designed when pilots were restrained by a lap belt only, the recent
use of firm upper torso restraint has introduced a prcblam ot controi
accessibility, TherefOre, a determinination of the functional arnm
reach boundaries for the Australian male and female pilot populations
has been made and certain structural anthropometric measurzRehts have
been recorded. The apparatus used, the experimental procedure and the
various percentiles of thumb tip arm reach are described in this
report, These data should provide information <for *he desaign or
modification of restraint syStems and ot cockpits which will allow
manipulation of manual controls by all pilots while =2ffectively
restrained. (Author)

DESCRIPTORS: *Aircraft pilots, *Arm (Anatomy), *Constraints, *Muscular
function, Anthroponmetry, Australia, Cockpits, Iluman tactors
engineering, Manual control

IDENTIFIERS: NASA

N74-11902/5 NTIS Prices: PC$7.00/MFS$1,45



Cockpit Geometry Evaluation, Phase III Final Report. Volume IIT,
Computer Program Systenm

Boeing Aerospace Co Seattle Wash (0596 10)

Rept. for 1 Dec 70-30 Nov 71

AUTHOR: Katz, Robert

C2261G2 PLD: 1C, 5E, 51C USGRDRT7406
30 Jun 72 106Up

REPT NO: D162-10127-3

CONTRACT: NOOO1Y4-71-Cc-017¢0

PROJECT: NR-213-065

MONITOR: JANAIR-720402

See also Volume 1, AD-772 486,

ABSTRACT: The Cockpit Geometry Evaluatiorn (CGE) Program 1i1s a
development of improved methods for evaluatiny the physical
compatibility of crew members with crew stations. The heart ot the
program is a 23-joint, three-dimensional man-model (BOEMAN) that
simulates the motion of humans perfOrminy tasks 1n a given
environment. The computer program system (CPS) ¢ties the project
together. The system wuses an updatable bank of anthropological,
environmental and task sSequence data. This volume contains both the
historical developnment -of CGECPS as +vell as the most recent
capabilities and modifications to the Computer Program Systen,
(Modified author abstract)

DESCRIPTORS: *Cockpits, *Human tactors engineering, Geometry,
Anthropometry, Mathematical wmodels, Performance(Human), Standaras,
Military requirements, Computer programs :

IDENTIFIERS: N

AD-772 u488/3 NTIS Prices: PC$55.00/MFS$1.45



Cockpit Geometry Evaluation, Phase III Pinal Report. Volume I. Program
Description and Summary

Boeing Aerospace Co Seattle Wash (059610)

Rept. for 1 Dec 70-30 Nov 71

AUTHOR: Ryan, Patrick «.

C2261P4 FLD: 1C, SE, 51C USGRDR7406
Sep 72 189p

REPT NO: D162-10125-3

CONTRACT: NOOO14-71-C-G170

PROJECT: NR-213-065

MONITOR: JANAIR-720401

See also Volume 3, AD-772 488,

ABSTRACT: The Cockpit Geometry Evaluation Program in an experimental
developaent to establish a standardized wmethod for evaluating the
physical compatibility of a seated crew member of any size vith the
geomatry of a crew station, beginning ¥ith the design concept. Data on
the geometry of the crew station, the anthropometric characteristics
of the crev nmembers, and the sequence of tasks to be performed arle
stored in a computer, Mathematical routines provide dynamic movement
for a variable-sized mathematical man-model. Numerical pertormance
indicators, identification of physical and visual interterences, and
reach infeasibilities are output. The crew station compliance with
certain MIL-STD and -SPEC requirements is also checked., (Modified
author abstract)

DESCRIPTORS: *Cockpats, *Human factors engineering, Geometry,
Anthropometry, Mathematical models, Performance (Human), Interterence

IDENTIPIERS: N

AD-772 486/7 NTIS Prices: PC$5.50/MF$1.45



Pilot Armreach and Cockpit Control Locator Machine

Department of the Interior Washington D C (109950)

Patent
AUTHOR: Alexander, Milton, Garrett, John W,.,, Riepenhoft, Ralph R.
C225493 FLD: 148, 1C, SE, 95D, 90 USGRDR7406

Filed 7 Jul 71, patented 26 Sep 72 8p

REPT NO: PAT-APPL-161 361, PATENT-3 693 265

MONITOR: 18

Government-owned invention available for 1licensing, Copy of patent
available Commissioner of Patents, Washington, D.C. 20231 $0.50.

ABSTRACT: The invention relates to an improved MmethOd and test
apparatus fOor meaSuUring the ability of a pilot, while strapped ain an
aircraft cockpit seat, to reach, Jrasp and satistactorily operate
various control knobs located on the lnstruleNt Panel and a difterert
positions within the cockpit.

DESCRIPTORS: *Patents, *Test equipment, *Pilots, *Human factors
engineering, Cockpits, Measurement, Instrument panels, Ccntrol knows,
Anthropometry, User needs, Acceptability, Engineering, Standards
IDENTIFIERS: PAT-CL-35-12-F, GPAF

AD-164 340/2 NTIS Price: Not available NTIS




Atlas of Muscular Strength within the Hand and Foot Reach ot Seated
Operator

Paris Univ (France) Dept of Applied Anthropology (808340)
AUTHOR: Coblentz, Alex, Ignazi, G,

C2011G4 FLD: SE USGRDR7402

26 Oct 73 Sp

GRANT: AF-AFOSR-2411-72

PROJECT: AF-9767

TASK: 976701

MONITOR: EOARD-TR-73-28

ABSTRACT: The report discusses the following: Plans to measure stdtic
and dynanic forces and optimum action capabilities ot s=zared
operators; techniques of measuring body segmental mass, segmental
inertia, and centers of gravity; and facilities available ftor
biomechanical and anthropmetrical studies at their labporatory at the
University of Paris. (Modified author abstract)

DESCRIPTORS: (*Hands, Strength(Physiology)), (*Feet, Strength (Physiol-
ogy))., (*Operators (Personnel), Strength(Physiology)), Biomechanics,

France, Anthropology, Anthropometry, Human factors engineering,
Muscles

IDENTIPIERS: Atlases, AF

AD-770 059/4 NTIS Prices: PC$3.00/MF31.45



Development of Standards for Industrial and Firefighters Head
Protective Devices. Volume I, Criteria for Development of Standards
for Industrial and Pirefighters Head Protective Devices. Volume II.
Recommended Standards for Industrial and Pirefighters Head Protactive
Devices

Brown (Daton T.), Inc., Bohemia, N.Y, Testing Labs. Dav,

Final rept.

AUTHOR: Scalone, Albert Aa.

C199313 PLD: 6Q, 91C* USGRDR7401
13 Aug 73 308p*

CONTRACT: HSM-99-72-86

MONITOR: NIOSH-TR-053-73

ABSTRACT: The report presents a series of standards tor industrial and
firefighters head protective devices., These Constitut?: (1) a
performance standard which 1lists the attributes and levels ot
performance for four classes of industrial head protactive devices,
(2) a testing standard, which describes test methods, procedures, and
equipment for each attribute to be tested, and (3) a user standard
which describes how industrial and firefighters head protective
devices are to be properly selected, used and maintained.

DESCRIPTORS: (*Headgear, standards), (*Pirefighting, Headgear),
Industries, Personnel, Protection, Performance evaluation, Injuries,
Human factors engin2ering, Anthropometry, Impact tests, Penetration,
Plammability, Safety devices, Protective clothing

IDENTIFIERS: NIOSH

PB-225 163/5 NTIS Prices: PC$7.00/MF$1.45
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Crash Test Device Development., Repeatable Pete
Michigan UniV., Ann Arbor. Highway Satety Research Inst, (407 82YH)

Final rept.

AUTHOR: McElhaney, James H.

C1993I2 FLD: 13P, 13L, 85D, 95D, 96D USGRDR7401
Jun 73 162p

REPT NO: UM-HSRI-BI-73-3-1

MONITOR: 18

ABSTRACT: The report describes the development and performance ot a
new crash test device aptly named, Repeatable Pete. The general goal
of the project was the develcpment Of an adeqguate crash test device to
aid in the evaluation of the injury reducing potential of automotive
passenger restraint systems. The general design Criteria were:
Repeatability of test results; Reproducibility of test results;
Human-like responses in a moderate automotive crash environment;
Non-frangibility. Biomechancal data describing the dynamic i1mpact
responses of unembalmed cadavers was used as the basis for humanlike
per formance, New and uRjiquely repeatable joints vere developed, A
urethane head and chest with more humanlike dynamic response was also
developed., Self-skinning wurethane foam wvas used extenhsively, GrLeat
care was used throughout ¢to insure proper isolation of metal
components. Extensive sled testing of two devices was done to verity
per formance.,

DESCRIPTORS: (*Automobiles, Safety =2ngineering), (*Anthropometry,
*Test equipment), Design, Reliability, Evaluation, Safety belts,
Dynamic tests, Cadavers, Anatomical models, Joints(Anatomy)
IDENTIPIERS: HSRI

PB-225 162/7 NTIS Prices: PC3$10,25/MF81,45
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Definition of Study-Objectives for Integrated Crew Module Development
LTV Aerospace Corp Dallas Tex Vought Systems Div (4uB119)

Final repte 1 Jul 72-31 Aug 73

AUTHOR: Atkins, E. R., Hodges, J. C., Harper, T. L., Hanking, J. R.,
Hall, A. A.

c1865p4 FPLD: 1B, 6G, S1G USGRDR732u

Aug 73 261p

REPT NO: 2-57110/3R-3104

CONTRACT: NOOO14~-72-C-0443

PROJECT: NR-213-106

MONITOR: JANAIR-730705

ABSTRACT: The technical report presenhts the Cesults ot a study to
identify and qualify objectives in development of the Integrated Crew
Modula Crew Station. Study efforts encompassed the man factor in
addressing crew performahce and the machine factor thru analysis ot
critical design factors such as anthropomentry, geometry, controls and
displays, vision, and arrangement. A baseline configuration was
developed from these studies, A significant portion of the
investigation vas devoted to supination of the aircrewman tor
acceleration' tolerance improvement, (Modified author abstract)

DESCRIPTORS: (*Jet fighters, *EsCape systems(Aerospace)), (*SuUpersonic
flight, Ejection), Flight <crews, Protection, Survival, Performance
tests, Positioning reactions, Human engineering, AcCceleration
tolerance, Anthropometry, Ejection seats

IDENTIFIERS: Supine positioning, *Integrated crew modules, Intliight
escape devices, Protective devices, Escape capsules, N

AD-769 (06574 NTIS Prices: PC$6,25/MF$1.45



COMBIMAN-Computerized BicRechanical Man-Model, COMBIMAN-Biomechanisch-
es Computer-Modell des Menschen

Rerospace Medical Research Lab Wright-Patterson AFB Ohio {(009850)
AUTHOR: Kroemer, K. H. E,

C1692H2 FLD: 5E, 13L USGRDR7322

1972 18p

REPT NO: AMRL-TR-72-16

PROJECT: AF-7184

TASK: 718408

MONITOR: 18

Summary in German.

Availability: Pub, in Proceedings of IFU Colloquium *Space Technology
- A Model for Safety Techniques and Accident Prevention!', Colojne,
Germany, Apr 72 p73-88.

ABSTRACT: A computerized body analog, representing anthropomatry,
biomechanics, and erqonoMics, will be useful in evaiuating existing
sYstems and in the future will be essential from the earliest stages
in the development of new systems. Such an analog of the human
operator, within the geometry of the work station, is currently being
developed. It i1s <called COMBIMAN, an acronym for COMputarized
Biomechanical  MAN-model. COMBIMAN 1is an engineering tool tor
representing the geometry and physics of the man-cockpit system, This
paper summarizes a literature review, presents a general discussion ot
computer models representing the Jeometry Ot the opelator at his vork
station, devVelops a strategy of the mathematical and computerization
concepts, and describes the developament phases of COMBIMAN. (Moditied
author abstract)

DESCRIPTORS: (*Body, Models (Simulations)), (*Human engineeraing,
Aircraft), Computers, Anthropometry, Ergometers, Mathematical models

IDENTIFIERS: *Biomechanics, AF

AD-767 20G6/6 NTIS Price: Reprint
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Annotated Bibliography of Reports
Naval Aerospace Medical Research Lab Pensacola Fla (406061)

Supplement no. 5, 1 Jdnl 72-30 Jun 73

AUTHOR: McAllister, Rita S,

Cc1602D1 PLD: 6S, 6E, 57w, 57E USGRDR7321
3C Jun 73 28p

MONITOR: 18

See also report dated 30 Jun 72, AD-7¢€4 065,

ABSTRACT: ;Contents: Mechanisms underlying the behavior of the organs
of equilibrium which result in motion sickness, functional reflex
disturbances, and other wunwanted sSide effects in navy persoanel;
Hyperbaric-hypobaric interactions as they relate to compressad air
diving and aviation; Predicting motivational change and aerohautical
adaptability among Navy and Marine Corps aviation trainees; Predictihy
fleet effectiveness of Navy and Marine Corps pilots and tlignt
officers; Analysis of operational functions and uniqgue characteristics
of the naval fliyht officer; Investigation of pilot background factors
in aviation accidents; Performance in non-human primat2s as intluenced
by 1low-frequency electromagnetic fields; Cockpit assignability codes
and techniques for the presentation of anthropometric data.

DESCRIPTORS: (*Aviation medicine, *Bibliographies), (*Space medicine,

Bibliographies), Military medicine, Motion sickness., Vestibular
apparatus, Barometric pressure, Altitude, Adaptation(Physiology),
Per formance (Human), Pilots, Naval personnel, Aviation accidents,

Electromagnetic fields, Primates, Anthropometry
IDENTIFIERS: Hyperbaric medicine, Hypobaric medicine, N

AD-766 458/4 NTIS prices: PC$3.00/MFP$1.45

A




Mass, Volume, Center of Mass and Mass Moment of Inertia of Head and
Head and Neck of the Human Body

Tulane Univ New Orleans La  (354900)

Final rept.

AUTHOR: Walker, Leon B, Jr, Harris, Edward H., Pontius, Uwe R,
C1225F4 FLD: SE, 57A, 95D USGRDR7316

15 Mar 73 35p

CONTRACT: NOOQO14-69-2-0248-0001, NOO203-71-4-1619

MONITOR: 18

ABSTRACT: The mass, volume, center of mass and mass momeat of inertia
of the head and neck and the head were determined tor twenty human
male cadavers., Anthropcmetric values and anatomic landmarks were
obtained by external measurements and by use of x-ray procedures. The
procedures used to determine the above measurements are described.
Uniform planes for the separation of the head and neck trom the torso
and separation of the head from the neck vere established and are
described in detail. The values of the physical properties ot the head
and neck and the head are tabulated and compared to data reported 1in
previous studies, (Author)

DESCRIPTORS: (*Head, *Anthropometry), Males, Humans, Physical
properties, Anatomy, Human engineering, Inertia

IDENTIFIERS: Biodynamics, Biomechanics, Cadavers, N

AD-762 581 NTIS Prices: PC$3,75/MF30,.95
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The Effect of Vehicle Structure Characteraistics on Occupant Restraint
Parameters, A Parametric Study

National Highway Traffic Safety Administration, Washington, D.C. (
389 521)

Technical rept. Nov 72-Mar 73

AUTHOR: Krauss, Robert A., Strother, Charles E.
C1201K3 FLD: 13F, 13L, 85D%, 95D, 96D USGRDR731%
May 73 37p*

MONITOR: DOT-HS-820 260

ABSTRACT: A simple, one-dimensional model was constructed ot the crash
of a vehicle and restrained occupant for the pucposes of better
understanding the relationship between the response ot the vehicle
structure and the Trestraint system. The egquations of motion of the
model wvere derived and a computer program written to produce both
printed and graphical solutions to these equations. The model and
computer program are explained and the results discussed.

DESCRIPTORS: (*Motor vehicle accidents, Mathematical models), (*Satety
belts, Anthropometry), (*Safety engineering, Automobiles), Crash tests
. Computer systems programs, Equations of mOt10R, pDeceleration,
Deformation, Automobile bodies

IDENTIFIERS: Occupant compartments, NHSB

pB-221 0C2/9 NTIS Prices: PC$3.75/MF$0.95
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Source Data of Infant and Child Measurements Interim Date, 1972

Michigan Univ., Ann Arbor. School of Medicine. (228 850)

AUTHOR: snyder, Richard G., Spencer, Martha, Owings, Clyde, Van ick,
Peter

C1201A2 FLD: 5E, 95D, 96D USGRDR7315

Dec 72  305p

CONTRACT: FDA-72-70

MONITOR: 18

ABSTRACT: The report provides estimates for child measurement, such as
those reguired for the design of objects wused by childaren, The
purpose of the study and report was to determine the basic infant and
child measurements needed for direct and broad application to product
safety desiyn, . .designing equipment to obtain suCh me€asurements. . .
and analysis of the findings,

DESCRIPTORS: (*Anthropometry, *Children), (*Human factors engineerang,
Children), Infants, Product development, Design, Safety engineeringdg,
Equipment

IDENTIFIERS: Product safety, FDABPS

PB-220 929/4 NTIS Prices: PC$6.00/MF$0,95



An Annotated Bibliography of United States Air Force Applied Physical
Anthropology

Aerospace Medical Research Lab Aright-Patterson AFB Ohio (00Y85V)

Bibliography Jan 46-May 73

AUTHOR: Reid, Betty

C1171E4 FLD: SE, 95D%* USGRDR7315
May 73  66p*

REPT NC: AMRL-TR-73-51

PROJECT: AP-7184

TASK: 718408

MONITOR: 18

ABSTRACT: The report contains the titles, authors, publication/source
information, and the abstracts of 132 technical reports and articles
published by Anthropology Branch of the Aerospace Meédical Research
Laboratory between January 1946 and May 19473, It 1s a detailed
document of the scope of the effort of the Air Force in the field of
applied physical anthropology to provide the informaticn on hu®an body
size and blomechanical characteristics of Air Force personnel required
for the development and evaluation of Air Force systeams,
personal-protective equipment and clothing, Work an the following
areas is described: Anthropometry; workSpace; biomechanics; and sizing
and designing of personal equipment. (Modified author abstract)

DESCRIPTORS: (*Anthropometry, *Human engineering), Anthropology, Air
Force personnel, Military Personnel, Logistics, Bibliographies

IDENTIFIERS: Biomechanics, Physical anthropology, AF

AD-762 287 NTIS Prices: PC$4.50/MF$0.95



Research and Deaonstration Project for the Rehabilitation ot the
Orthopaedically Handicapped

Madras Medical Coll., and Government Genaral Hospital (India).
Artificial Limb Tentre.

Final rept., 1 Apr 66-31 Mar 70
AUTHOR: Natarajan, M.

C103132 FLD: 6E USGRDR7313
1970 138p

PROJECT: SRS-IND-21-65

MONITOR: SRS-19-58121

ABSTRACT: A research and demonstration project (1966-1970) tor the
rehabilitation of orthopedically disabled persons in South India
developed orthopedic appliances suitable for local manutfacture arnc
use. Standard dimensions and sizes of components for artificial laimbs
vere determined by an anthropometric survey. Design ot artificial
limbs wvwas modified tO allow for valking barefoot and squatting to
enable patients ¢to return to normal daily activities 1in India,
Dimensions and standardized sizes, in addition to evaluation of raw
materials for fabrication of leqg braces, VYere included. (Author)

DESCRIPTORS: (*Rehabilitation, *India), (*Orthopedics, *Projects),
Artificial limbs, Counseling, Braces, Anthropometry, Conjgenital
abnormalities

IDENTIFPIERS: *Demonstration projects, *Disabled persons, SRS

PB-220 297/6 NTIS Prices: PC$9.00/MF$0.95



Anthropometry of the Latin-American Armed Porces
Army Tropic Test Center Apo New York 09827 (042290)

Final rept. Sep 65-Mar 71

AUTHOR: Dobbins, Delaney A., Kindick, CharCles M.

C0981F4 FLD: 6N, 95D USGRDR7313

Aug 72 59p

REPT NO: USATTC-7209002

PROJECT: DA-1-T-061101-A-91-A, USATECOM-9-CO-049-000-001
MONITOR: 18

See also AD-654 762.

ABSTRACT: The United States Army Tropic Test Center made
anthropometric measurements of a sample ot Latin-American enlisted
military~ personnel in the Canal Zone from September 1965 to February
1970. A total of 1985 traiNees wele measUred--13852 airmen at the USAF
Inter-American Air Forces Academy and 133 army personnel at the US
Army School of the Americas. Fifteen Latin-Americah coultries are
represented in the samPle. The average age for the sample was 23
years, average height was 5 feet, 5 1/2 inches, and average wveight was
141 pounds. Percentiles and ranges for 75 physical aeasuraments are
presented, including 1isometric strength and hand-grip measures,
Country-by-country comparisons are also presented. In addition, 1790
ABO blood ' group types are presented by country. (Author Modified
Abstract)

DESCRIPTORS: (*Armed Forces (Foreign), *Latin America), (*Anthropometry
« Armed Porces (Foreign)), Yilitary personnel, Measurement, Hands,
Strength, Blood groups

IDENTIFIERS: A

AD-759 949 NTIS Prices: PC$3.00/MF$0,95



Human PFactor Evaluation of the (SMC M1955 Armored VeSt and the
Proposed Titanium Nylon Improved Conventional Munitions Protectiva
Armored Vest (48 Plate)

Human Engineering Lat Aberdeen Proving Ground Md (172850)

Technical meno.

AUTHOR: Scheetz, Hayden A,, Corona, Bernhard M., Ellis, Paul H., Jones,
R. Douglas, Randall, R. Bradley

C0823F2 FLD: 19D, 52, 79B, 95D USGRDR7312

Mar 73 77p

REPT NO: HEL-TM-8-73

MONITOR: 18

ABSTRACT: A human factors evaluation of the Army Simplitied u48-Plate
Titanium/Nylon Armored Vest and the M1955 USMC Doron Armored Vest was
.conducted by the U.S. Army Human EngiNReering LaboratorY., The vests
were compared as to physical characteristics, anthropometric
measurements, vest ; movement and static exercis2, employment of small
arms by troops equipped with the vests, and user acceptanc2., The
results . yielded many points of contrast between vests, but no
overriding superiority of either vest was noted. RecCommendations are
made to improve the qualities of the Simplitied u8-plate
Titanium/Nylon confiqguration, based on the conclusion that a greater
potential for further development 1is seen in the articulated
configquration, (Author)

DESCRIPTORS: (*Body armor, *Human engineerang), Titanium,
Anthropometry, Nylon. Performance tests, Adaptation(Physiology),
Firing tests (Ordnance), Perfor@ance (Human), ArmY eguipment
IDENTIFIERS: M-1955 armored vests, A

AD-759 493 NTIS Prices: PC$3.00/MF$0.95



Human Engineering Guide to Equipment Design (Revised Edition)

American InStitutes for Research Washington D C (U23450)
AUTHOR: Van Cott, Harold P., Kinkade, Robert G.

CC691B4 FLD: SE, 95D USGRDR7310

1972 757p

CONTRACT: NOOO14-70-C-0365

MONITOR: 18

SponSored in part by Joint Army-Navy-Air Porce Steering Committee,
Availability: Paper copy available from GPO $8.00 as DUTUZENS,

ABSTRACT: sContents: System and hulal engineering analyses; Man as a
system component; Visual presentation of information; Auditory and
other sensory forms of information presentation; Speech communicatiOn;
Man-machine dynamics; Data entry devices and procedures; Design of
controls; Design of individual workplaces; Design of multi-man-machine
vork areas; Fngineering anthropology; Designing for maiatainability;
Training system design; Training device desigdn; Humah engineering
tests and evaluation,

DESCRIPTORS: (*Human enygineering, *Reviews), Systems €ngincerainq,
Man-machine systems, Sensory peLception, Display systems, Social
communication, Control systems, Anthropometry, Maintainability,
Training devices, Tests

IDENTIFIERS: Workplace layout, SD

AD-758 339 NTIS Prices: PC-GPO/MF$0,95~NTIS



current Status in Aerospace Medicine

Advisory Group fol Aerospace Research and Development Paris (Prance)
(40004 3)

Conference proceedings no. 110

AUTHOR: Jonas, Walton L. .

cC691r1 FLD: 6E, S7TE USGRDR7 310

Feb 73 78

REPT NO: AGARD-CP-110

MONITOR: 18

Presented at the Aerospace Medical Panel Specialist Meeting, Glasgow,
Scotland, 7-8 Sep 72. NATO furnished.

ABSTRACT: ;Contents: Recent NASA aerospace medicine technology
developments; Non-fatal ejection vertebral_ tracture and ats
prevention; Management of Asymptomatic carriers of

hepatitis-associated-antigen; Syringomyelia and flying fitness; The
biostack experiment on Apollo 16; DBreeding monkeys for biomedical
research; Hybrid computing - A technigue for the immediate analysis of
physiological data; Aeromedical evaluation of the phased-dilUtion
concept for oxygen breathing systems; Specialized anthropometry
requirements for protective-equipment evaluation; Human exposur<®
criteria to laser energy; Study on some Air PForce operational
activities in 1Italy, with reference to thermal conditions and thelr
effects on acceleration tolerance and psychomotor perfcrmance,

DESCRIPTORS: (*Space medicine, Symposia), (*Aviation medicine,
Symposia), Air Porce personnel, Fractures(Bone), Ejection, Hepatitis
viruses, Nervous system diseases, Oxygen eguipment, ANthroOpometry,
Health physics, Lasers, Acceleration tolerance, Heat toleranc=s,
Stress(Physiology)

IDENTIFIERS: Syringomyelia, Protective devices, SD

AD-758 332 NTIS Prices: PC$3.,00/MF$0.95



A Projected Grid Method for Recording the Shape of the luman Pace

Royal Aircraft Establishment, Farnborough (Englarnd).
AUTHOR: Cobb, J.

C0652K3 FLD: 5SE STAR1107

Mar 72 3p

REPT NO: RAE-TR-71184, BR=-24791

MONITOR: 18

ABSTRACT: The ¥Work carried out to design equipment is described which
would quickly and cheaply record the shapes of a large number of human
faces. It is intended for use in an anthropometric surveyY with a view
to providing data for a project aimed at improving the tit and comfort
of oxygen masks for service use, The data is examined to discover a
parameter of the huRahl face vwhich can be used to determine which mask
size is best suited to any individual. A simple, quick, and adegquately
accurate aquipment for recording one side of the face was devaloped
from an earlier design and includes several retinements to simplity
the analysis. The survey will assume that the mean airxcrew tace 1is
symmetrical although it is realized that individual faces are not. The
accuracy of the equipment vas measured and is within the requir=d one
millimeter. (Author)

DESCRIPTORS: *Anfhroponetry, *Contours, *Face (anatomyj, *Oxygen masks
*Photographic recording, Color photography, Equipment specitications

. Pitting, Flight crevs, Grids, Lenses,. Shapes

IDENTIFIERS: NASA

N73-16C99 NTIS PLices: PC$3.75/MF$0.95




Industrial Ergonomics AbStracts, Volume 4, Number 2
British Steel Corp. (England). Human Factors Depte.

BISRA Open rept.

c0643J3 FLD: SE, 13H, 94F USGRDR7309
Dec 72 10p

REPT NO: HF/31/72

MONITOR: 18

See also Volume 4, no. 1, PB-212 204,

ABSTRACT: ;Contents: Wworkplace and equipment design; Environmental
. design (illumination, noise, vibration, thermal conditaions); The
design of the man-machine interface - environmental dasaign
(specialized and protective clothing, specialised and protective
equipment); wWork organisation; Training; Methods, techniques and
equipasent 1in ergonomics-investigation of man as a systems coaponent
‘(psychology, physiology, anthropometry and biomechanics); Methods,
techriques and equipment in ergonomics - investigation ot systems
design and organisation - work design and orqganisation,

DESCRIPTORS: (*Human factors engineering, *Abstracts;, (*Industrial
engineering, Human factors engineering), 1Industrial atmospheres,
Environmental engineering, Workplace layout, Anthropometry,
Man-machine systems, Design, Protective clothing, Safe handling,
Noise (Sound), Vibration, Industrial training, Work '‘measurement,
observation, Time sStudieS, Mathematical models, 1I1ron and steel
industry, Great Britain

IDENTIPIERS: GBISRA

PB-216 186/7 NTIS Prices: PC$3.00/MF$0.95



Fat Boys Get Burned

Brooke Army Medical Center Fort Sam Houston Tex Army Inst of Surgical
Research (404885)

AUTHOR: Wilmore, Douglas W,, Pruitt, Basil A. JC

c0555a1 FLD: 6E, S7TE USGRDR7308

1972 Up

MONITOR: 18

Avajilability: Pub. in The Lancet, p631-632, 23 Sep 72.

ABSTRACT: Several at-risk groups have been associated with a high
incidence of thermal trauma; those susceptible to burns includ-
alcoholics, epileptics, retarded children, and aged people who smoke.
We have revieved anthropomorphic characteristics of children seen at a
burn centre to determine wvhether standard body measurements could
identify an at-risk group predisposed to thermal traura.

DESCRIPTORS: (#*Burns, Children), Males, Body weight, Fire satety,
Hazards, Anthropometry

AD-756 999 NTIS Price: Reprint



Anthropometry of Jasde Personnel and 1Its Application for Human
Pngineering

Japanese Air Self-defense Force, Tokyo.
C0505A3 FLD: S5E, 95D STAR1105

1972 104p

MONITOR: 18

ABSTRACT: Tabulated anthropometric data of Japanese air defense
personnel are presented and their aprlications for human tactors
engineering are described., The general areas of measurements 1include
heights of parts of the body, ar®m anRd leg lengths, torso measurements,
head data, palm and finger data, and foot and ankle data.,

DESCRIPTORS: #*Anthropometry, *Human factors engineering, *Japan, Armed
forces (foreign), Tables (data)

N73-14091 NTIS Prices: PC$7.25/MF$0.95



Link System of the Humar Torso
Michigan Univ Ann Arbor Highway Safety Research Inst (40782YH)

Final technical rept. Jun 70-Jul 71

AUTHOR: Snyder, Richard G., Chaffin, Don B., Schutz, Rodney K.
C0383K2 FLD: 5E, 95D, 85D USGRDR7306

Aug 72 286 p*

REPT NO: HSRI-71-112

CONTRACT: P33615-70-C-17717

PROJECT: AFP-7184

TASK: 718408

MONITOR: AMRL-TR-71-88

ABSTRACT: The objective of ¢the study was to develofp a quantitative
description of the mobility of the human torso. This was accomplishea
by a systematic multi-discilplinary investigation involving technigques
of cadaver dissection, anthropometry, radiography and cinefluoroscopy,
photogrammetric, and computer analysis. Seventy-two aanthropoletric
dimensions were obtained on 28 male volunteers, including bone lengths
of the. extremities and vertebral landmarks. These subjects were
statistically matched for both stature and weight to a 1967 USAF
antropometric survey of 2385 adult males. Both radiographs and
photographs from different viewing angles were then taken ot the
subjects vwhile they performed specific reach motions, Statistical
regressions were obtained which describe how specific surface markers
and bone reference points move in relation to the elbow position tor
both seated and standing subjects. The major results of the study
are, prediction equations and grfaphs for a large range of body
positions and specific anthropometric variables; prediction egquations
and graphs describing how the base of the spine reference point moves
in relation to defined seated and standing reterence points tor given
reaches; a statistical tabulation with illustrations of 72
anthropometric dimensions, (Author)

DESCRIPTORS: (*Skeleton, *Anthropometry), (*Human engineering, Satety
harness), Males, Mobility, Radiography, Photogrammetry, Spinal column,
Head, Motion, Statistical analysis, Positioning reactions,
Programming (Computers)» Aircraft seats, Vehicles, Design

IDENTIPIERS: Functional +torso configurations, Human tovso mobilaty,
Extremities motlon

AD-754 924 NTIS Prices: PC$6.75/MF$0.95
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Intercorrelations and Sz2lected Descriptive Statistics for Yo
Anthropometric Measures on 1549 Naval Aviation Personnel

Naval Aerospace Medical Research Lab Pensacola Fla (4U06061)

Medical research proyress rept. no, 2

AUTHOR: Moroney, William F., Smith, Margaret J.
C0375K3 PLD: 1C, SE, 51C, 95D USGRDR7306
oct 72 106p

REPT NO: NAMRL-1165

PROJECT: M4305.08

MONITOR: 18

ABSTRACT: A prfevious report by the authors showed the need for cockpit
designers to consider the correlations betweer anthropometriC features
. when designing vorkspaces. It was Proposed that both the correlations
bet¥een anthropometric features and the normal bivariate distributions
for specific correlations be made available to designers. The present
report makes correlations between 96 anthropometric features available
to designers.

DESCRIPTORS: (*Naval aircraft, Design), (*Cockpits, *Human engineering
")+ (*Anthropometry, Naval personnel), Functional analysis, DeSign,
Statistical processes, OptimiZation, Correlation techniques, Factor
analysis

IDENTIFIERS: Normal bivariate distributions, *Workspace design

AD-754 780 NTIS Prices: PC$3,00/MF$0.95
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Child Restraint Developament
Michigan Univ., Ann Arbor. Highway Safety Research Inst.

Final rept. 1 Jul 71-28 Aug 72

AUTHOR: Roberts, Verne L.

c0343L3 FLD: 13L, 13F, 85D, 95D, 46D USGRDR7305
29 Sep 72 133p=*

REPT NO: UM-HSRI-BI-72-1

CONTRACT: DOT-HS-031-1-180

MONITOR: DOI-HS-800 748

ABSTRACT: The report documents the results of the developaent of child
restraint systeas. Two child seats were designed and constructed which
gave superior impact protection over thoSe Wwhich are available
commercially. In addition to the development of the child seats,
per formance standards and a compliance test procedure tor the
evaluation of child seating systels vere developed. (Author)

DESCRIPTORS: (*Safety devices, *Children), (*Motor vehicles, Safety
devices), Safety belts, Protection, Head (Anatony), Thorax,
Vulnerability, Design standards, Impact tests, Performance standards,
Evaluation, Acceleration, Motion, Anthropcmetry

IDENTIPIERS: *Child restraint systems, *Chilad seating systems

PB-214 046/5 NTIS Prices: PC$5.45/MF$0.95
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Verification of Test Procedures for Rulemaking - MotorCycle Headgear
Brown (Dayton T.), Inc., Bohemia, N.Y. (389 680)

Final rept. 27 Mar-12 Sep 72

AUTHOR: Scalone, A., Damis, R.

CO0343E3 FPLD: 6Q, 13L, 83B, 85D USGRDR7305
12 Sep 72 160p*

REPT NO: DBT-06R72-1323

CONTRACT: DOT-HS-005-2-336

MONITOR: DOT-HS—-800 752

ABSTRACT: The report presents the results of a pProject to Verify
per formance testing procedures to be incorporated in the Federali Motor
Vehicle Safety Standard for Motorcycle Headgear. Th=2 areas under
consideration are: Evaluation oOf impact test procedures for rigia
anvil impacts using anthropometric style headforms in three sizes;
rigid anvil impacts using a spherical headform; and rigid headgear
impacts using spherical headform; Construction and testing ot the head
injury criterion data analysis system; Comparison of past and proposed
met hods of penetration tests. (Author)

DESCRIPTORS: (*Headgear, Motor vehicle operators), (*Motor vehicle
operators, MotorCycCles), Safety ellgineeling, Standards, Crash tests,
Evaluation, Impact tests, Data processing, Anthropometry

PB-214 014/3 NTIS Prices: PC$3.0U0/MF$0.95



A Projected Grid Method for Recording the Shape of the Human Face
Royal Aircraft Establishment Farnborough (Ergland) (310450)

Technical rept.

AUTHOR: Cobb, J.

C0262C3 PLD: SE, 6K, 95D, 83B USGRDR7304
Sep 71 33p

REPT NO: RAE-TR-71184

MONITOR: DRIC-BR-28791

ABSTRACT: The report describes the wcrk carried cat to design an
equipment which would quickly and cheaply record the shapas of a large
number of human faces. It is intended for use in an aathropometric
survey wlth a view to providing data for a project aimed at 1mproving
the fit and comfort of oxygen masks for Service use. The data will bDe
examined to discover a parameter of the human face which cal be used
to determine vhich maSk siZe is best suited to apny individual., A
simple, quick and adequately accurate equipment for recording one side
of the face has been developed from an earlier design and includes
several refinements to simplify the analYsis. The accuracy ot the
equipment has been measured and is within the required one millimetre.
(Author)

DESCRIPTORS: (*Face, Anthropometry), (*Anthropometry, Data processing
systems), (*Oxygen masks, Design), configuratiOn, Human engineering,
Instrumentation, Experimental design

IDENTIFIFRS: *Grid method

AD-753 864 NTIS Prices: PC3$3.00/MF$0.95



Fmpirical Reduction in Potential User Population as the Result of
Imposed Multivariate Anthropometric Liamits

Naval Aerospace Medical Research lLab Pensacola Fla (406061)

Medical research progress rept. no,1?

AUTHOR: Moroney, William F,, Smith, Margaret J.
C0075P3 FLD: 5E, 1C, 95D, 51C USGRDR7302
21 Sep 72 16p

REPT NO: NAMRL-1164

PROJECT: N4305,.08

MONITOR: 18

ABSTRACT: Data descrfibing thirteen, cockpit related, anthropometric
features of 1547 naval aviator personnel vere examined. Two analyses
vere performed on these data, 1In the first analysis individuals not
included within the 5th percentile to 95th percentile critical limits
on any of the 13 features cited above were eliminated. After all 13
eliminations had been conpleted, 814 (52.6%) of the original 1547
naval aviator personnel had been excluded. In the second d4nalysis, the
critical 1limits were established at the 3rd and 98th percentiles, and
499 (32.2%) of the PerSonnel VYere excluded. Thus, wvhere one might have
expected only 10 per cent of the population to have besen excluded,
52.6 per cent were excluded, and where only 5 per cent theoretically
Pight have been excluded, 32.2 per cent were excludad. This seeming
discrepancy may be attributed to the intercorrelations exlsting
between the 13 variables, The importance of considering the
relationship between anthropometric features in deteraining
ant hropometric compatibility is discussed, The preparation of
bivariate data, which is not variable specific but which could be used
When the correlation between anthropoametric features is known, 1s
proposed. (Author)

DESCRIPTORS: (*Anthropometry, Multivariate analysis), (*Cockpits,
Design), Human engineering, Compatibility, Correlation technijues,
Aviation personnel, Military requirements, Statistical analysis
IDENTIPIERS: Bivariate distribution, *Cockpit design

AD-752 032 NTIS Prices: PC$3.00/MF$0.95
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Note on Anthropoletric Technique: Anthropmetric Measurements -- Right
and Light Sides

Anthropology Research Project Yellow Springs Ohio (407444)

Technical note

AUTHOR: Laubach, Lloyd L,, McConville, John T.

C0035J4 FLD: 6N, 57A USGRDR7301

1967 5p

CONTRACT: AF 33(615)-1101

PROJECT: AFP-T7184

TASK: 718408

MONITOR: AMRL-TR-67-82

Availability: Pub. in Ameraican Jnl. of Physical Anthropology, v26 nl
p367-369 May 67.

ABSTRACT: In order to discover wvhether statistically sighifaicant
difference exist between measurements taken on the right and left
sides of the body, 21 such anthropometric dimensions vwere compared. In
eight cases signficant differences wvere found. Six of these dealt
vith the forelimb, in which the dimensicn measured on the right side
vas greater. Since data on handedness is lacking, we do not know
vhether this is related to the handedness of the subjects. (Author)

DESCRIPTORS: (¢*Anthropometry, Aviation medicinhe), legsS, Arms, Males,
Statistical data, Medical research

IDENTIFIERS: Skinfolds, Aercspace medicine

AD=-751 734 NTIS Price: Reprint
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Ruman Strength Simulations for +One and Two-Handed Tasks in Zaro
Gravity

Michigan Univ., Ann Arbor. Engineering Human Pertormance Lab.
AS552314 FLD: 5E, S8E, 95D STAR1020

APL 72 15S5p

REPT NO: NASA-CR-115744

CONTRACT: NAS9-10973

MONITOR: 18

ABSTRACT: A description 1is given of a three dimensional hand torce
capability model for the seated operator and a biomechanical model for
analysis of symmetric sagittal plane activities, The models are used
to simulate and study human strengths for one and two handed tasks ir
zero gravity. Specific conditions considered include: (1) one hand
active, (2) both hands active but with different force directions on
each, (3) body bracing situations provided by portable foot restraint
vhen standing and 1lap bhelt when seated, (4) static or slow movement
tasks with maximum length of 4 seconds and a minimum rest ot 5 minutes
betveedh exertions, and (S5) wvide range of hand positions relative to
either the feet or bisection of a line connecting the hip centers.
Simulations were also made for shirt sleeved individuals and tor the
male population strengths with anthropometry matching that of
astronauts. (Author)

DESCRIPTORS: *Bjodynamics, *Bionics, *Hand (anatomy), *Muscular
strength, *Veightlessness, Anthropometry, Bibliographies, Human
factors engineering, Simulation

N72-29084 NTIS Prices: PC$9.75/MF$0.95

68



Diver Anthropometrics
NavY Experimental Diving Unit Washington D C (253650)

Final rept.

AUTHOR: Beatty., Hugh T., Berghage, Thomas E,
AS211A4 FLD: SE, 58E, 58F USGRDR7221

1 Jun 72 151p

REPT NO: NZDU-RR-10-72

PROJECT: NEDU-MU4306

TASK: M4306,03

MONITOR: 18

ABSTRACT: To aid the design engineer in the development ot tuture U.
S. Navy diving systems and equipment a comprehensive anthropometriC
study was undertaken, Fifty-four anthroporetric measures, two
pulmonary - fulctiOn measUres, and three derived body measures wvwere
obtained on 100, 41, and 100 U. S. Navy divers respectively.
Descriptive statistics and measures cf interrelationship are given for
each measured and der ived variable. The mwminimum number of
anthropometric variables needed was determined by factor analysais.
The wmeasures obtained on the U. S. NavY divers vere compared with
anthropometric data available for the male aviation populations.
(Author)

DESCRIPTORS: (*Anthropometry, Diving), (*Underwvater 2quipment,
Anthropometry), Design, Human enNgineerCing, Breathing apparatus

IDENTIFIERS: *Diving eqUipment

AD-748 627 NTIS Prices: PC$3,00/MF$0.95



Performance Concept in Buildings. Volume 2: Opening Addresses,
Rapporteur Reviews:, and Discussions

National Bureau of Standards, Washington, D.C. Building Research Div.
(406 6Uu6)

Final rept.

AUTHOR: Foster, Bruce E.

AS5142D3 FLD: 13M, SE, 89E, 60H, 86V USGRDR7220

Sep 72 168p

REPT NO: NBS-SP-361-Vol-2

MONITOR: 18

Library of Congress Card No. 72-600005. Pub, 1in Proceedings ot
Symposium jointly sponsored by the International union of Testing and
Research Laboratories for Materials and Structures, France (RILEM);
the American Society for Testing and Materials, Philadelphia, Pa.; and
International Council for Building Research Studies and Docuaentation,
Rotterdam, held at Philadel phia, Pa, 2-5 May 72,

Paper copy available from GPO $1,75 as stock no. 0303-09039,
C13o 10:361-V01’2.

ABSTRACT: The volume contains the opening addresses; the reports ot
the rapporteurs, which 1include a review of the papers and a general
discussion in each of six areas. The subject matter covered in the
papers includes Physiolcgical, anthropometrical, psychological,
sociological, and economic human requirements and wmethods of
evaluation; physical requirements and methods of evaluation 1in
meChanical, acoustical, thermal, dimensional stability, compatibility,
fire properties, and geometry areas; operation aad maintenance
requirements and methods of evaluation in such areas as maintenance,
repair, replacement, and versatility; techniques and problems in
applying the performance concept to design; and experience gained in
application of the performance concept 1in desiqu, building, and
building use. (Author)

DESCRIPTORS: (*Buildings, Performance evaluation), (*Human tactors
engineering, Buildings), Design sStarndards, Construction materials,
Requirements, Anthropometry, Psychology, Sociology

cCoM-72-50850 NTIS Prices: PC-GPO/MF$0.,95-NTIS



Anthropometry of U. S. Army Aviators - 1970
Anthropology Research Project Yellow Springs Ohio (Uo7444)

Final rept. Nov 69-Dec 71

AUTHOR: Churchill, Edmund, McConville, John T., Laubach, Lloyd L.,
White, Robert M.

AU614EY PLD: 6N, 56A USGRDR7215

Dec 71 345p

CONTRACT: DAAG17-70-C-0055

PROJECT: DA=-1-T-062106-A-121

TASK: 1-T-062106-2-12102

MONITOR: C/PLSEL-95

See also AD-263 357.

ABSTRACT: The report describes an anthropometric survey of U, S. Army
aviators conducted at Fort Rucker, Alabama in 197¢. Data for 85 body
size measurements and for several variables describing the
Socio-military background of the survey subjects were gathered on a
sample of 1482 flying personnel, Statistical summaries are presented
for <each measurelent fol the entire sample and for five subseries:
enlisted men (crew chiefs, mechanics, door gunners), warrant otficer
and warrant officer candidate trainees, warrant Otficef rated pilots,
compissioned trainees, and commissioned pilots. Summary statistics
and percentiles for 80 anthropometric 1indices anéd for some 73
anthropometric variables computed from the measured dimenSions are
given, as isS the «correlation matrix for the measured variables and
age., (Author)

DESCRIPTORS: (*Army personnel, *Anthropometry), (*Aviation personnel,
Anthropometry), Statistical data

AD-743 528 NTIS Pricas: PC$6.00/M4F$0.95



The Body Size of Soldiers: U, S. Army Anthropometry - 1966

Army Natick Labs Mass Clothing and Personal Lite Support Equip@elt Lab
(404487

Final rept., 1966-71

AUTHOR: White, Robert M., Churchill, Edmund
AU613B1 FLD: 6N, 56A USGRDR7215

Dec 71 342p

REPT NO: C/PLSEL-94

PROJECT: DA-1-K=-024701-4-122

TASK: 1-K=-024701-2-12202

MONITOR: USA-NLABS—TR-72-51-CE

ABSTRACT: As a part of the U, S. ArBed PoCceS anthropometric surveys
of 1966, a sample of 6682 Army men was m2asured, including basac
trainees, infantrymen, armora2ad crewmen, and aviation personnel.
Seventy body measurellents wefe taken on each man. The anthropometric
data from this survey are presented and discussed. These new data
represent the first major updating of body size information on U, s,
Army personnel sibce the Army anthropometric survey of 1946. Changes
in the body size of Army men between 1946 and 1966 are discussed and
the Army data are compared with anthropometric data from other
services, (Author)

DESCRIPTORS: (*Army personnel, *Anthropometry), Statistical data

AD-743 465 NTIS Prices: PC$6,00/MF$0,95
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Anthropometry of Air Force HWomen
Webb Associates Inc Yellow Springs Ohio (401246)

Final rept.

AUTHOR: McConville, John T., Churchill, E., Laubach, Lloyd L.,
Clauser, Charles E.,, Reardon, Joan A.

A45128B1 PLD: S5E, 58E USGRDR7214

Apr 72 1161p

CONTRACT: F33615-67-C-1772, F33615-71-C-1087

PROJECT: AP-7184

TASK: 718u08

MONITOR: AMRL-TR-70-5

Library of Congress catalog card no. 72-600027.

ABSTRACT: The report describes and summarizes the results ot an
anthropometric surv2y of United States Air Force women carried out
during 1968, Included in the report are a description of the methods
and techniques wused 1in the survey, descriptions--visual as well as
verbal--of the measuring techniques used, and both uni- and bi-variate
statistical summaries. A total Of 137 anthropometric dimensions were
measured on a sample of 1,905 US Air Force women: ' 543 officers or
officer trainees and 1,357 enlisted wvomen. This aNthLopometry
included 5 Mmeasures of Weight and fat thickness, 30 measures of body
height and 1length, 26 measures of body girths, 15 measures ot body
breadths and depths, and 12 measures of body surface distance. There
were, inh addition, 30 measures of the head and tace, 3 ot the hand,
and 2 of the feet. Thirteen measurements were remeasures ot the
subject while she was wearing a foundation garment, Background data
gathered included age, rank, military occupation, birthplace, blood
type, and age at menarche. {Author)

DESCRIPTORS: (*Anthropometry, Females), (*Air Force persounel, Famales
)» Human engineering, Anthropology, Statistical analysis, Statistical
data

IDENTIFIERS: WAF personnel

AD-743 113 NTIS Prices: PC$15.00/MF$0,95



An Annotated Bibliography of United States Air Force APplied Physical
Anthropology

Aerospace Medical Research lab Wright-Patterson AFB Ohio (0U9859)

Bibliography Jan 46-Mar 72

AUTHOR: Kimbrough, Rena

A4SO0SE2 FLD: SE, S58E  USGRDR7214
Mar 72 60p

REPT NO: AMRL-TR-71-15

PROJECT: AF-7284

TASK: 718408

ABSTRACT: The report contains the titles, authors, publication/source
information, and the abstracts of 122 technical reports and articles
published by Anthropology Branch of the Aerospace Medical Research
.Laboratory between January 1946 and #darch 1972, It is a detailea
document "of ¢the scope of the effort ot the Air Porce in the field ot
applied physical anthropology to provide the informaticn on hu®an body
size and biomechalical characteristics of Air Force personnel requiced
for the develcpment and evaluation of Air Force systeas,
personal-protective equipment and clothing. (Author)

DESCRIPTORS: (*Anthropology, Bibliographies), (*Anthropometry,
Bibliographies), (*Human engineering, Anthropometry), Air Force
personnel, Protective clothing, Muscles, Strength, Weight,

Instrumentation
IDENTIFIERS: Biomechanics

AD-743 029 NTIS Prices: PC$3,00/MF$U.95



Improved and Simplified Methods for the Clinical Evaluation of Aircrew

Advisory Group for Aerospace Research and Development Paris (France)
(L00043)

Con ference proceedings no. 95

AUTHOR: Fuchs, Heinz S.

A4484D2 FLD: 6N, 57E USGRDR7214

Mar 72 83p

REPT NO: AGARD-CP-95-Pt-2

Presented at the Aerospace Medical Panel Specialist Meeting Held an
Luchon (France) 29-30 Sep 71. See also AD-742 4Ye,

ABSTRACT: The volume contains a foreward, the papers, and the
summaries of ensuing discussion at the AGARD/NATO AerospPace Medical
Panel Specialist Meeting, held at Bagneres de Luchon, Haute Garonna,
France, on 28-29 Saeptember 1971, The aim ot the meeting was to
facilitate an exchange of w@mutual information on ‘Improved and
Simplified Methods for the Clinical Evaluation of Aircrev', 87
delegates from the various NATO aeromedical institutes, canters and
establishments attended the meeting, representing 13 NATO nations. The
12 papers and one film presented had a close bearing ¢n the practical
aeromedical requirements, e.g. 1in cardiorespiratory 2assessment,
spectometry, anthropometric methods, biochemical analyses, X-ray
examinations, and special visual investigation methods etc. There vas
a valuable exchange of knowledge and views on methods, results, and
approaches adopted by the various national aeromedical centers.

DESCRIPTORS: (*Flight crews, Medical examination), Symposia, Aviation
medicine, Cardiovascular system, Respiratory system, Anthropometry,
Vision, X rays, Diagnosis, Standards, Performance (Human)

AD-742 497 NTIS Prices: PC$3.00/MF$0.95



Ant hropometry of FPlying Personnel in the Royal Swedish Air Force

Royal Aircraft Establishment, Farnborough (england).,

AUTHOR: Andrae, B, . Ekmarck, J. » Laestadius, H.

AGUS3GY FLD: SE, 58E STAR1010

Sep 71 57p

REPT NO: RAE~-LIB-TRANS-1502, BR27943

Tran- Transl. Into English of Kroppsmatt Foer Flygande Personal Inst.
of Aviation Med., Malmslaett, Sweden, Rept-689, 1968

ABSTRACT: During the year 1967-8 detailed anthropometry waS carried
out on a total of 240 flying personnel born 1925-7, 1939-40 and 1944,
Factors influencing the general growth of the body are discussed and
examples given from the study ot increase in stature ot Swedish
inductees for military service during the last cantury. The
measurements obtained and subsequent analysis have resulted 1n (1)
suggested changes iR standald requirements and enrolsent ragulations
for flying personnel and (2) recommendations concerning future
‘measurements and pattern for experiments, (Author)

DESCRIPTORS: *Anthropometry, *Flying personnel, =*Human factors
engineering, Aircraftt equipment, Cockpits, Pilot performance,
Statistical analysis, Sweden, Tables (data)

N72-19097 NTIS Prices: PC$3,00/MF%$0,95



Human Force Exertions in Aircraft Control LoCations
Webb Associates Inc Yellow Springs ohio (4G1266)

Technical rept.

AUTHOR: Thordsen, Marvin L., Kroemer, K. H. Eberhard, Laubach, Lloyd
L

AL291H3 FLD: 1C, SE, S51I, 58E USGRDR7212

Feb 72 83p

CONTRACT: F33615-71-C-1087

PROJECT: AF-7184

TASK: 718408

MONITOR: AMRL-TR-71-119

ABSTRACT: Experiments were conducted to measure the maximum 1sometracC
forces male subjects could exert at six locations ot hand-operated
aircraft cControls. Forces were measSured in two vertical and four to
eight horizontal directions. The subjects (n=51) sat in a simulated
aircraft seat and exerted forces on a cylindrical handle, sSelected
anthropometric dimensions werLe obtained on the subjects and compared
with those from the 1967 USAF anthropometric survey of tlying
personnel, Summary statistics, including the mean, standard erICLor ot
the mRean, standard deviation, standard error ot the standard
deviation, coefficient of variation, symmetry, kurtosis, and selected
percentiles, are presented for each of the 44 force exertion measures.
(ARuthor)

DESCRIPTORS: (*Flight control systess, *Human engyineerinyg),
Man-machine systems, Aircraft seats, Pilots, Alircraft canhopies,
Control panels, Anthropometry, Optimization
IDENTIFIERS: Isometric forces, Biomechanics

AD-T74C 930 NTIS Prices: PC$3.00/MF$0.95
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Driver Eye Position and Control Reach Anthropometics. Volume II.
Dynamic Eye Position Study

Man Factors, Inc., San Diego, Calif. (406 172)

final rept. 1 Jul 70-31 Oct 71

AUTHOR: Woodson, W, E,

AU224H2 FLD: 13P, SE, 85D, S8E USGRDR7211
Oct 71 128p

REPT NO: MPI-71-117-Vol-2

CONTRACT: FH-11-7619

MONITOR: DOT-HS-800 619

See also Volume 1, PB-208 088,

ABSTRACT: The study defines the <crateria, techniques and tools
necessary to describe driver eye positions as they relate to motor
vehicle standards development and compliance. (Author)

DESCRIPTORS: (*Motor vehicle operators, *Anthropowmetry), (*HMotor
vehicles, *Human factors engineering), Dynamics, Standards,
Eye (Anatomy), Control, Accebtability

PB-208 089 NTIS Prices: PC$3.00/MF$0.95



Driver Eye Position and Control Reach Anthropometrics. Volume T.
Static Eye Position, Control Reach and Control Force Studies

Man Factors, Inc., San Diego, Calif, (406 172)

Final rept. 1 Jul 70-31 oct 71

AUT HOR: WoodsoOn, W. E.

AU224H1 FLD: 13F, SE, 85D, SBE USGRDR7211
Oct 71 322p

REPT NO: MFI-71-117-Vol-1

CONTRACT: PH-11-7619

MONITOR: DOT-HS-800 618

See also Volume 2, PB-208 089.

ABSTRACT: The study detines the criteria, techniqueS and tools
hecessary to describe driver eye positions, control reach and
operability as they relate to motor vehicle standards development and
comgpliance. (Author)

DESCRIPTORS: (¢Motor vehicle operators, =*Anthropometry), (*Motor
vehicles, *Human factors engineering), Standards, Eye(Anatomy),
Performance, Control, Arm(Anatomy), Acceptability

pB-208 088 NTIS pPrices: PC$6.0C/MF$0.95
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Biodynamic Modeling and Scaliag: Anthropomorphic Dummies, Animals and
Man

Aerospace Medical Research Lab Wright-Patterson AFB Ohio {(009850)
AUTHOR: Kornhauser, M.

A4193A1 PLD: 6S, 57W USGRDR7211

Dec 71 23p

REPT NO: AMRL-TR-71-29-Paper-6

PROJECT: AFP-7231

Presented at the SYmposium on Biodynamics Models and Their
Applications held at Dayton, Ohio, on 26-28 Oct 70, Paper also
included in AD-739 501, PC $11.00, MF 3$0.95.

ABSTRACT: After a brief outline of the applications and methods ot
biomechanics and the major sources of biodynamics data, the paper
reviewvs the status of mathematical modeling, physical modeling
(dummies) and scaling of sodels and damage levels. Biomechanics data
required for preparing mathematical models, as well as for adjusting
and validating the computer programs, are found to be insufticient for
computational applications. Because of this paucity of supporting
data, computer models are in general oversimplified and rudimentary,
despite the availability of adequate computational techniques used 1n
the aerospace industry. Physical models and the requirements tor
dynamic similarity are discussed., Although quantitative simulation 1s
warranted under some circumstances, anthropomorphic dummies are
expected to be of @most value as visual aids and for purposes or
demonstrating kinematic relationships between man and vehicle.
Scaling from dummies tO man and from animals to man is difticult to
justify theoretically because of adifferences 1in structure, size and
modes of failure. However, damage scaling in terms of the inputs (G
and delta-V) required for failure, is shovwn to be accurate enough tor
pur poses of rough approximation. (Author)

DESCRIPTORS: (*Stress (Physiology), Models(Simulations)), (*Anatomical
models, Impact shoCk), (*Mathematical mOdelsS, Impact shock), (*Impact
Shock, Humans), Anthropometry, Wounds <+ 1injuries, Predictions,
Deceleration, Computers

IDENTIFIERS: #*Biodynamics, *Biomechanics, Computer mOdels

AD-T740 443 NTIS Prices: PC$3.00/MF$0.95
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Human Engineering the Keyboard

Aerospace Medical Research Lab Wright-Patterson AFB Ohio (0098 50)
AUTHOR: Kroemer, K. H, Eberhard

A4184C1 PLD: 5E, 5SBE USGRDR7211

1972 14p

REPT NO: AMRL-TR-69-141

PROJECT: AP-7184

TASK: 718408

Availability: Pub. 1n Human Factors, vi14 nl1 p51-63 1972.

ABSTRACT: The standard typewriter keyboard serves as a model for
keyboards of teletypewriters, desk calculators, consoles, Computer
keysets, cash registers, etc. ThiS man-machine intertace should be
designed to allow high-frequency, error-free operation with the least
possible strain on the operator. This paper discusses several
feasible biomechanical improvements of the keyboard. Scme experimantal
findings are described which support the following design concepts:
(1) the Kkeys should be arranged in a *hand-contigured*® grouping to
simplify the motion patterns of the fingers; (2) the keyboard sections
allotted to each hand should be physically separated to tacilitate the
positioning of the fingers; and (3) the keyboard sections allotted to
each hand should be declined laterally to reduce pecstural muscular
strain of the operator. (Author)

DESCRIPTORS: (*Human engineeringe *Typewraiters), Design,
Operators (Personnel), Anthropometry, Hands, OperatioR, Efficiency

IDENTIFIERS: Keyboards

AD-740 259 NTIS Price: RePrint
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Industrial Seating

Aerospace Medical Research Lab Wright-Patterson AFB Ohio (UV94850)
AUTHOR: Kroemer, K. H. Eber hard

A3995a1 PLD: SE, 6J, 5S8BE, 57U USGRDR7209

1970 21p

REPT NO: AMRL-TR-70-11

PROJECT: AF-7184

TASK: 718408

ABSTRACT: Sitting as a wolking position is less fatiguing than
standing, and can, therefore, be maintained longer, It is also a more
stabls posture and allows better controlled motions. The sitting
posture should be upright but relaxed, ¥Without excessive curvatures ot
the spinal coluan, and with the thighs about horizontal. The seated
person must be free to choose and change his posture; no specitic
postures should be forced upon him. There are many interactions among
vork station design, body posture of the worker, and task pertormance,
Based on anthropometric and biomechanical data, design aspects of work
seats as well as of foot rests, office equipment, consoles, work
benches, mwmachine stands, and ¢the 1like are discussed, Recommended
dimensions for such work stations are presented. (Author)

DESCRIPTORS: (*Human engineering, Seats), (*Seats, Industries), Design
« Anthropometry, Anthropology, Posture, Performance(Human)

AD-739:170 NTIS Prices: PC$3.00/MF$0.95
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The Human Buttocks in Sitting: Pressures, Patterns, and Palliatives

Aerospace Medical Research lab Wright-Patterson AFB Ohio (009850)
AUTHOR: Hertzberg, H. T. E.

A3975E3 FLD: SE, S8E USGRDR7209

1972  10p

Availability: Pub. in the Proceedings of the Automotive Engineering
Congress, Detroit, Mich., 10-14 Jan 72, p1-Y. Paper no. 720005. No
copies furnished by DDC or NTIS.

ABSTRACT: After a brief description of relevant buttock structure, the
author presents summary data on buttock size, tuberosity locations,
and other dimensions needed for imprcocved seat design, as measured fronm
a saample of 35 youngqg males chosen to approximate the range of USAF
flying personnel. Summary 1load patterns for two angles of seat back
(pelvic inclination) are shown, and suggestions to reduce the
discomfort of long-continued sitting are made. CWrvVes and data tor
successful USAF seat surfaces are presentede Citing recent increases
in American body sizer, the author calls for an anthropometriC survey
on a national sample in which numerous data needed for automotive and
other industrial design would be acquired. (Author)

DESCRIPTORS: (*Joints(Physiology)., Seats), (*Human engineering, *Seats
). Anatomy, Body weight, Anthropoametry, Designh, AirCcrfaft seats,
Anthropology :
IDENTIFIERS: *Buttocks

AD-738 708 NTIS Price: Not available NTIS



Handbook of Human Engineering Design Data tor Reduced Gravity
Conditions

General Electric Co., Philadelphia, Pa. Missile and Space Div,
AUTHOR: Marton, T. s Rudek, F, P,, Miller, R. A., Norman, D. G.
A39 21H1 PLD: 5E, 58E, 58F STAR1003

oct 71 S36p

REPT NO: NASA-CE-1726

CONTRACT: NAS9-8640, NASB8-18117

DESCRIPTORS: *Handbooks, *Human factors engineering, *Manned
spacacraft, *Reduced gravity, *Spacecraft design, Aanthropometry,
Physiological factors, Weightlessness

N72-12048 NTIS Prices: PC$6.00/MF$0.95
ABSTRACT:

A Handbook is presented for the use of engineers, designers, and human
factors specialists during the developmental and detailed design phases of manned
spacecraft programs. Detailed and diverse quantified data on man's capabilities
and tolerances for survival and productive effort in the extraterrestrial environ-
ment are provided. Quantified data and information on the space environment as
well as the characteristics of the vehicular or residential environment required
to support man in outer space are also given.
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Cockpit Geometry Evaluation. Volume IV, Mathematical Model
Boeing Co Seattle Wash Aerospace Group {05961 0)

Final rept. 1 Feb-31 Aug 70 on Phase 2A

AUTHORe® Healy, Michael J.

A3862L3 FPLD: 1C, S5E, 51C, 58& USGRDR7208

Nov 71 110p*

REPT NO: D162-10128-22A

CONTRACT: N0O0OO14-68-Cc-0289

PROJECT: NR-213-065

MONITOR: JANAIR-701215

Revision of report dated Jan 70, AD-716 398. See also Volume 3,
AD-738 007 and Volume S, AD-738 009,

ABSTRACT: This volume describes the matheématical Ran-mOdel ot Phase
II-A of the COckpit GeometrY Evaluation (CGE) Program and replaces the
contents of the Phase II volume (D162-10128-2). The CGE Program is
developing a computerized method to evaluate the physical
compatibility of crev members with crew stations beginning with the
conceptual phases of the design. A link system enclosed by geometricCai
shapes has been developed to date to model any Specified sized member
of a human population. The wmajority of the link connecting points
represent major joint centers of the body and the geometric shapes,
based on anthropometric data, Tepresent body segments. (Author)

DESCRIPTORS: (*Cockpits, *Human engineering), Geometry, Flight crews,
Anthropometry, Mathematical models, Coampatibility, Anatomical models

IDENTIFIERS: Evaluation, Boeman man models

AD-738 0C8 NTIS Prices: PC$3.00/MF$0,95




World Diversity in Human Body Size and Its Meaning in, American AID
Programs

Aerospace Medical Research Lab Wright-Patterson AFB Ohio (009450)
AUTHOR: Hertzberg, H, T. E.

A3775F2 FLD: 5E, S8E USGRDR7207

1968 S5p

Availability: Pub. in oOffice of Aerospace Research Review, v/ n12
pl4-17 Dec 68.

ABSTRACT: Mediterranean and Oriental populations have been compared
with an American sample-selected because they all have been studied
according to the same measuring techniques. The tindings of this
inquiry show that Americans really are among the largest-bodied people
in the world; and this fact can have far-reaching implications,
especially in terms of the clcthing and equipment our nation turnishes
under its Agefcy for International Development (AID) or military aid
programs.

DESCRIPTORS: (*Anthropometry, *Foreign aid), Air Force personnel,
Anthropology, Population, Body, Measurement, Standards

AD-737 412 NTIS price: Reprint



Seating in Plant and Office

Aerospace Medical Research Lab Wright-Patterson AFB Ohio (V09HHY)
AUTHOR: Kroemer, K. H, Eberhard

A3675J4 FLD: SE, S8E USGRDR7206

23 Apr 71 21p

REPT NO: AMRL-TR-71-52

PROJECT: AF-7184

TASK: 718408

AVvailability: Pub. 1in American Industrial Hygiene Association Jni.,
v32 n10 p633-652 Oct 71,

ABSTRACT: Sitting as a working position 1is less fatiguing tharn
standing and cah, therefore, be maintained longer. It 1s also a more
stable and allovs better control of motions., Based on anthropometric
and biomechanical data, design aspects of work seats as vell as of
foot rests, office equiplent, conSoles, vwork benches, machine stands,
and the 1like are discussed. Recommended dimensions for such work
stations are presented. (Author)

DESCRIPTORS: (*Seats, Design), (*Industrial medicine, Scats), (*Office
equipment ¢+ suypplies, Seats), Ihdustrial plants, Anthropomatry,
Posture, Ergometers, Anatomy, Physiology, Fatigue (Physiology)
IDENTIFIERS: *Biomechanics

AD-736 1C8 NTIS Price: Reprint
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The Human Buttocks in Sitting: Pressures, Patterns, and Palliatives

Aerospace Medical Research Lab Wright-Patterson AFB Ohio (VOYBSUY)
AUTHOR: Hertzberg, H., T. E,

A358412 PLD: SE, SHE USGRDR7205

1972 11p

REPT NO: AMRL-TR-71-107

PROJECT: AFP-7184

Presented at the Automotive Engineering congress held at Detroit
Mich.,, on 10-14 Jan 72, Rept. no. 720005,

Availability: Paper copy available from Society of Automotive
Engineers, Inc., <2 Pennsylvania Plazam Nev York 100391 ¥$2.00, No
copies turnished by DDC or NTIS.

ABSTRACT: After a brief description of relevant buttock structure, the
author presents summary data on buttock size, tuberosity locations,
and other dimensions needed for improved seat design, as measured trom
a sample of 35 young males chosen to approximate the range of USAF
flying personnel. Summary 1load patterns for two angles of seat back
are shown, and suggestions to reduce the discomfort of long-continued
sitting are wmade, Curves and data ftor successful USAP Seat surfaces
are presented. Citing recent 1increases in American body size, the
author calls for an anthropometric survey on a national sample 1in
which numerous data needed for automotive and other industrial design
Would be acquired. (Author)

DESCRIPTORS: (*Seats, Design), (*Anatomy, Seats), (*Human engineering,
Seats), Humans, Anthropometry, Pilots

IDENTIFIERS: Buttocks

AD-735 316 NTIS Price: Not available NTIS



Selected Anthropometric Dimensions of Naval Aviation Personnel

Naval Aerospace Medical Research Lab Pensacola Fla (4060L61)

AUTHOR: Moroney, William F., KenRNedy, Robert S., Giftord, Z=dmund C.,
Provost, Joseph R.

A3502E3 FLD: 6N, 70D, S6A USGRDR7204

10 Aug 71 28p

REPT NO: NAMRL-1141

PROJECT: MF12,524

TASK: MF12.524,.002

MONITOR: NAVMED-MF12.524,002.5012DX5X-3

ABSTRACT: Since the previous study of the anthropometric teatures ot
naval aircrewmen, the physical and academic requir3ments tor entrance
into the flight program have been changed, The present study was
undertaken to determine whether these changes combine with changes in
the anthropometric features of the population in general to intluence
certain anthropometric dimensions. The dimensions of the aviation
training candidates in this study differed significantly trom those
reported in the other samples, Possible reasons tor these ditterences
include: growth of the population in general, characteristics of the
samples involved, and different anthropometric and academic
requirements for acceptance 1into the aviation training program,
(Author)

DESCRIPTORS: (*Naval personnel, *Anthropometry), (*Aviation personnel,
Anthropometry), Military reguirements, Naval tTaining

AD-735 101 NTIS Prices: PC$3.00 MF$0.9Y5
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Breaking Strength of the Human Skull vs. Impact Surtace Curvature
Wayne State Univ., Detroit, Mich. Dept. ot Neurosurgery.

Final rept. 30 Jun 70-30 Jun 71

AUTHOR: Hodgson, Voigt R., Thomas, L. HM.
A3334r13 FLD: 6E, 13L, 57X, BSE BSGRDR7202
30 Jun, 71 65p*

CONTRACT: PH-11-7609

MONITOR: DOT-HS-800583

ABSTRACT: Porty intact, moist, embalmed, human cadavers were dropped
with their heads striking at various 1locations against saveral
sur faces, Parameters measured and computed include drop height,
velocity, force, head accelerations, pulse duration, injury indices,
angular acceleration and anthropometry. Frontal flat plate impact
data is compared to that obtained from the Alderson 5V percentile
anthropomorphic dumay. The purpose of this research i1s to obtaan
impact data at skull fracture level vhich can be used to set Federal .
Motor Vehicle Safety Standards. (Author)

DESCRIPTORS: (*Skull, Fracture strength), (*Motor vehicle accidents,
Injuries), Force, Acceleration tolerance, Breaking load, Neurosurgery,
Anthropometry

PB-204 239 NTIS Prices: PC$3.00/MF$0-95



Anthropometry for Child Restraints

Harvard School of Public Health, Boston, Mass. Guggenheim Center for
Aerospace Health and Safety. (403 876)

Final rept.

AUTHOR: Stoudt, Howard W.
A3263J4 FLD: 6N, 13L, 13F, 58B, 83B, 85E USGRDR7201

Jul 71 66p

CONTRACT: FH-11-7333

MONITOR: DOT-

ABSTRACT:

HS-800 535

The report presents a reviaw and discussion of

anthropometric inputs which will describe children for purposes ot
crash kinematic wmodeling and construction of anthropometric dummieS

for use 1in

crash tests, 1In addition technigues for obtaining such

data are described. (Author)

DESCRIPTORS:
Collision

Mat hematical
IDENTIFIERS:

PB-204 186

(*Children, *Safety belts), (*Motor vehicle accidents,
research), (*Collision research, *Anthropometry),
models, Statistical data, Biometrics '

Crash kinematic modeling

NTIS Prices: PC$3.00/MF$0.95



Mathematical Simulation of Daisy Track Human Volunteer Tests
Michigan Univ., Ann Arbor. Highwvay Safety Research Inst.

Pinal rept. Aug 69-Dec 70

AUTHOR: Robbins, D. H., Snyder, R. G., Roberts, V, L.
A32C1C3 PLD: 13L, 6S, 85E, 57w USGRDR7124

Jun 71 64p

REPT NO: HSBRI-Bio-M-71-6

CONTRACT: PH-11-6962

MONITOR: DOT-HS-800 573

ABSTRACT: A study has been conducted as an initial step in determining
the differences observed between the motions of a living human impact
sled test subject and a dummy test subject, The mechanis® which is
proposed for accomplishing this is the HSRI Two-bimensional
Mathematical Crash Victim Simulator. A series of measurements were
taken on human test subjects including classical and non-classical
anthropometric measurements, range of motion measurements for the
joints, and maximum foot force measurements. A series ot mathematical
expressions have been used to predict body Segment weight, centers of
gravity, and moments of inertia using the results ot the various body
measurements. It was then possible to prepare a data set for use with
the mathematical model, In addition to the body measurements
described above, it wvas necessary to determine the deceleration
profile for the Daisy sled and to determine the geéometry as well as
the force-deformation chalacteristics for the seat and restraint
environment. This being accomplished, a coamputer simulation of an
impact sled test 1involving a human volunteer vas made. The results
are presented to conclude the report. (Author)

DESCRIPTORS: (*Impact acceleration, Humans), (*Traffic safety, Impact
acceleration), Mathematical models, Computerized simylation,
Simulators, Anthropometry, BodyY weight, Inertia, Gravity, Deceleration
IDENTIFIERS: *Restraint systems, Computerized simulation

PB-203 717 NTIS Prices: PC$3.00 MF$0.95
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Acta Medica Iugoslavica, Volume 24, Number 2, 1970

National Science Foundation, Washington, D.C. Special Foreign Currency
Science Information Program.

A3124H3 FLD: 6E, 57E USGRDR71.23

1971 103p

REPT NO: SPCSI-NLM(TT-70-56001/2)

Trans. of Acta Medica TITugoslavica, v24 nZ2 p83-191 1970, by Ivan
Stojanovic. The above journal 1is translated on a regular basis.

ABSTRACT: :;Contents: Connective ¢tissu€ constituents of the human
fetal 1lung; MoLphologic and radiologic investigaticns of the optic
canal; Determination of the capacity of the intracranial cavity ain
children by echo-encephalcgraphy; Radiographic anthropometric method
for the determination of the volume of the andocranial cCavity;
Psychopathologic manifestations 1n exceptional- stress situations;
Familial occurrence of visceral erythematodes; Behavior of soae
enzymes from different structures studied on biopsy specimens ot
gastric mucosa in various pathological conditions; The Relation of
gonads and suprarenals to the rate and duration of norwal and abnormal
growth; Are the etiology and pathogenesis of Angiokeératoma corporis
circumscriptunm naeviforme definitely explained; FOcal 1lymphoid
hyperplasia of gastric mucosa; Fffect of ionizing radiation on the
activity of coagulation factors.

DESCRIPTORS : (*Medical research, *Yugoslavia), (*Periodicals, MediCal
research), Lungs, Embryos, Tissues (Biology), Eye, PathologY, Radiology
v Electroencephalography, Children, Anthropometry, Radiography,
Stress (Psychology), Psychopathology, Skin diseases, Genetics, Enzymes,
Gastrointestinal system, Hormohes, Growth, Sex hcrmones, Brain,
Radiobiology, Hematology, Blood coagulatiocn, Translations

PC$3.0C MFP$0.95

TT-70-56001/2 NTIS Prices
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An Introduction to Relaxed Hand Anthropometry
Aerospace Medical Research Lab Wright-Patterson AFB 0Ohio (0U985V)

Technical rept.

AUTHOR: Garrett, John ¥,

A3091H3 FLp: SE, S8E USGRDR 7123
Aug 71 9p

REPT NO: AMRL-TR-67-217

PROJECT: AF-7184

TASK: 718408

ABSTRACT: Anthropometric data comparing the length of the relaxed hand
with the flat, straightened hand are presented, The correlation
coefficient between the hand length in the two positions 1s not high.
A forthcoming comprehensive research program on the anthropomatry ot
the hand is revealed. (Aut hor)

DESCRIPTORS: (*Anthropometry, *Hands), Reviews, Human engineering

AD-731 183 NTIS Prices: PC$3.00 MF$0.95
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Development of a Dynamic Analog AnthropomoCfphic Dummy tor Aircratt
Escape System Testing

Wyle Labs Rockville Md Payne Div (388542)

Final rept, 1 Jul 68-24 Feb 71

AUTHOR: Payne, Peter R., Band, rdward G. U,
A3021K4 FPLD: 1C, 6N, S1C, 58D, SHE USGKDR7122
Aug 71 65p

REPT NO: Working Paper-59103-1, WR-71-15

CONTRACT: F33615-68-C-1731

PROJECT: AF-7231

TASK: 723101

MONITOR: AMBL-TR-71-10

ABSTRACT: Development and operational tests of aircratt escape systems
require the wuse of anthropomorphic dummies which saimulate both the
dynamic influence of the occupant on the escape system trajectory and
the dynamic response cf the occupant to the escape systenm
accelerations. The report sets forth the criteria, design features,
manufacturing technijues and materials used in the developlent ot a
unigque anthropomorphic dummy, (Author)

DESCRIPTORS: (*Escape systems(Aerospace), *rPnthropometry), Analog
systems, Design, Materials, Manufacturing methods, Simulation, Tests

IDENTIFIERS: *Aircraft escafpe systems

AD-730 634 NTIS Prices: PC$3,C0 MF$0.95
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NBS Voluntary Product Standard. Body Measuresments for the Sizang ot
Women's Patterns and Apparel

Nat ional Bureau of Standards, Washkington, D.C. (240 8ULO)

AUTHOR: Devereux, C. W,

A29 45HY PLD: SE, 58E, 691, 86V USGRDR7121

Sep 11 34p

REPT NO: NBS-PS-U42-70

Paper Copy available from GPO $0.80 as stock no. U3U3 U9u1,
C13,20/42-70.

ABSTRACT: The purpose Of the VoluntarY Product Standard 1s to provide
standard classifications, size designations, and body measurements tor
consistent sizing of wcmen's ready-to-wear apparel. The 1ntormation
is provided ftor the guidance of those engaged 1in producing or
pregaring specifications fcr pattarns and ready-to-wear garments. It
is also intended to provide the consumer with a means of identifying
her body type and size from the wide range of body types covered, and
to enable her to be fitted properly by a single size regardless ot
price, type of apparel, or manufacturer of the garment. (Author)

DESCRIPTORS: (*Clothing, *Standards), (*Patterns, Standards), Females,
Anthropometry, Classification, Industries

IDENTIFIERS: *Body measurements, *Product standards, *Clothiny
patterns

CoOM-71-50347 NTIS Prices: PC-GPO/MP$0.95-NTIS



Evaluation of an Improved Flotation Device for Intants and Small
Children

Civil Aeromedical Inst Oklahoma City Okla (VB4 05V)
AUTHOR: McFadden, Ernest B,, Young, Joseph W.
A2933C2 FLD: 6G, 58D USGRDR7121

Jul 71 12p+

MONITOR: FAA-AM-T71-37

ABSTRACT: A simple, lightweight, life-support infant tlotation device
incofporating reliable self-righting, thermal protection and automatic
self-ventilation is described This design concept utilizes prior data
relative to the Centers of gravity Of infants and small children and
exhibits excellent self righting. Thermal protection 1s incorporated
through the wuse of 1insulative neoprene foam in construction of the
submerged portion oOf the device. Anesthetized adolescent primates
exhibiting body weights and metabolic requirements equivalent to that
of an infant or small child were used to test and confirm ventilatOry
capability as induced by air or water motion. An evaluation ot the
capability of the device to deter shark attack indicated that rthe
irfant flotation device, when occupied by anthropomorphic duRlmies or
anesthetized primates, vas less attractive to sharks than
anthropomorphic dummies wearing a standard yellow color inflatable
life vest,

DESCRIPTORS: (*Life rafts, *Children), (*Infants, Sea rescuec equiPment
), Flotatlon, Life Sugpport, Design, Test methods, Anthropometry,
Sharks, Civil aviation

IDENTIFIERS: Evaluation

AD-729 8136 NTIS Prices: PC$3.00 MF$0.95
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Preliminary Survey of Diver Anthropometrics
Navy Experimental Diving Unit Washington D C (253650)

Final rept.

AUTHOR: Beatty, Hugh T., Berghage, Thomas E,, Chandler, Donald R.
A2924142 FLD: 5E, 58E USGRDR7121

1 Jun 71 28p

REPT NO: NEDU-RR-7-71

ABSTRACT: Anthropometric data for Navy Divers were collected ana
analyzed for mean, standard deviation, skewvness and kurtosis. The data
were analyzed by computer percentiles calculated and pranted out,
(Author)

DFSCRIPTORS: (*Anthroponmetry, Naval personnel), (*Diving, Naval
per sonnel), (*Underwater clothing, Design), Data, Statistical analysis
, Tables

AD-729 664 NTIS Prices: PC$3.00 MF$0,95



Anthropometric Survey of the Imperial Iranian Armed Forces. PhaSe
I1T. Technical Summary

Army Natick LabsS Mass (040300)

AUTHOR: Kennedy, Stephen J., White, Robert M.

A2834C3 FLD: 5E, 6Q, 58E, 56A USGRDR7120

May 71 90p

Includes report on Combat Study Project Imperial Iranian Arm=2d Forces,

ABSTRACT: The technical summary combines a report on Phase III ot the
Ant hropometric Survey ©Of the Imperial Iranian Armed Forces and the
report on the Combat Boot Study Project. The report includes the
technical summary on the application of the anthropometric data to
uniformas and to combat foOt weal, {Author)

DESCRIPTORS: (*AnthCopometry, *Iran), (*Armed Forces (Foreign),
Ant hropometry), Shoes, Clothing, Statistical data, Military
requirements, Correlation techniques, Armed FOLceS(United States)
IDENTIFIERS: Combat boots

AD-728 822 NTIS Prices: PC$3.00 MF$0.95
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Misconceptions Regarding the Design and use of Anthropomorphic Dummies

Aerospace Medical Research Lab Wright-Patterson AFB Ohio (VVY859)
AUTHOR: Hertzberg, H. T. E.

A2663C1 FLD: 5E, S8E USGRDR7118

1970 6p

REPT NO: AMRL-TR-70-25

Availability: Pub. in MIRA Bull., nl p17-21 Jul/Aug 70.

ABSTRACT: The MIRA Bulletin No. 5., 1969, contained an article in which
the Sierra anthropometric dummy was disCussed. Mr. HertzbeCg, ¥Who 1s
collaborating with American manufacturers on the development of
dummies, submitted some comments which he has asked to be included 1in
the Bulletin., A reply by the authors of the original article tollows
Mr. Hertzberg's commants,

DESCRIPTORS: (*Anthropometry, Models (Simulations)), Anatomical models,
Design, Statistical analysis

AD-727 259 NTIS Price: REPRINT
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*Average' Man 1is a Fiction: Range ot Sizes is Key to Efticient Work
Places

Aerospace Medical Research Lab Wright-Patterson AFB Ohio (VU09850)
AUTHOR: Hertzberg, H. T. E.

A266384 FLD: 5E, 58E USGRDR7118

Sep 70 5p

REPT NO: AMRL-TR-70-58

PROJECT: AF-7184

TASK: 718408

AvVailability: Pub. in Contract, p86-89 Sep 70.

ABSTRACT: The brief article outlines the essential part that
engineering anthropology rlays in the multi-disciplanary field, ard
the methods of data-gathering and data-application developed tor the
military forces that can be used for ciVilian purposes as well, so as
to improve houses, office furniture, home and industrial machinery,
cars, trucks, mass-produced clothing, and all other equipment used or

opérated by man, (Author)
DESCRIPTORS: (*Anthropometry, Air Force research), Reviews

AD-727 258 NTIS Price: REPRINT



Databook for Human Pactors Engineers. Volume 1 - Human Engineering
Data

Man Pactors, Inc., San Diego, Calif.

AUTHOR: Kubokawa, C. + Selby, P. . Woodson, W,
A2625H2 FLD: S5E, 5SB8E STARO9 14

Nov 69 260p

- REPT NO: NASA-CR-114271

CONTRACT: NAS2-5298

DESCRIPTORS: *AnthLopometry, *Environmental index, *Human behavior,
*Human factors enginearing, *physiological factors, Equipment
specifications, Graphs (charts), Manuals, Tables (data)

N71-25944 NTIS Prices: PC$3.00 MF$0,95

ABSTRACT:

Typical human engineering data useful in determining optimum design
characteristics of equipment operated or maimained by human operators and /or
maintenance personnel are presented. Anthropometry and equipment design
are discussed as well as environmental conditions, and metabolic and behavioral
factors.
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A Computer Program for Calculatang Parnell's Anthropometric Phenotype

Antioch Coll Yellcw Springs Ohio (0313400)

AUTHOR: Laubach, Lloyd L., Marshall, Margaret E,

A2385F2 FLD: 6N,” 58F USGRDRT7115

1970 10p

CONTRACT: AF 33(615)-5110, F33615-67-C-1310

PROJECT: AF-7184

MONITOR: AMRL-TR-68-151

Availabilitvy: Pub. in Jnl. of Sports Medicine and Physical Fitness,
v10 n4 p217-224 Dec 70,

ABSTRACT: A sPecific computer program was written and compiled for the
calculation of Parnell's anthropometric phenotype., This computer
program is illustrated and discussed, A total of 2420 male subjects
from the 1967 United States Air Porce Anthropometric Survey were
phenotyped in this manner. Descriptive statistics for the phenotype
distributions are given for the entire sample and the Sample daivaided
into S5-year age categories. (Author)

DESCRIPTORS: (*Anthropometry, *Computer programs), Physical titness,
Air force personnel

IDENTIFIERS: Parnell anthropometric phenotype

AD-725 386 NTIS Price: REPRINT
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The  Adult Human Hand: Some Anthropometric and Biomechanical
Considerations '

Aerospace Medical Research Lab Wright-Patterson AFB Ohio (V09850)
AUTHOR: Garrett, John W.

A2281L2 FLD: 5E, S8E USGRDR7114

Apr 71 16p

REPT NO: AMRL-TR-69-122

PROJECT: AF-7184

TASK: 718408

AVailability: Pub. in Human Pactors, v13 n2 p117-131 1971,

ABSTRACT: Recent studies of the anthropomatry and selected
biomechanical characteristics of hands are summarized, These include:
conventional anthropometry of male and female hands; the anthropometry
of the relaxad hand; comparison of certain engineering anthropometric
and performance parameters between bare and pressure-gJloved hands, the
ability to retain grips on selected handles under high dynamic loads,
The wutility of these data for human factors engineering 1s discussed.
(Author)

DESCRIPTORS: (*Hands, Anthropometry), (*Human engineeraing, Hands),
Measurement, Rotation, Torque, Strength, Air Folfce equipment, Design

IDENTIFIERS: Biomechanics

AD-724 061 NTIS Price: REPRINT
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Selected Bivariate Anthropometric Distributions Describing a Sample of
Naval Aviators - 1964

Naval Aerospace Medical Research Lab Pensacola Fla (406061)
AUTHOR: Moroney, William F,
A2205B4 FLD: SE, S8E USGRDR7113

10 Mar 71 4up

REPT NO: NAMRL-1130

PROJECT: MF12,524.002

MONITOR: NAVMED-MF12,524.002-5013DX5X,1

ABSTRACT: Previous anthropometric surveys presented means, standard
deviations, ranges, and percentiles as descriptors of the
anthropometric features of aviator populations., These reports were
limited to a consideration of each variable independently, Howaver,
designers also need knowledge Oof the interaction between variables in
order to determine what proportion of the potential operator
population their design decisions will eliminate. This report extends
data previously <collected from 1549 navVal aviation personnel by
presenting bivariate tables that illustrate the relationship between
selected variables., Twenty-one tables were prepared which contained
selected 1nteractions between the following variables: bideltoid
diameter; buttock-knee length; eye height, sitting; functional reach;
head height; knee height, sitting; sitting height; shoulder height,
sitting; standing height; and thigh circumference. Means, standard
deviations, ranges, ragression equations, standard error of estimate,
and percentile levels vere also presented tor each variable. (Author)

DESCRIPTORS: (*Anthropometry, *Aviation personnel), (*Human
engineering, Aviation personnel), Tables

IDENTIFIERS: Aircrew station design

AD-723 796 NTIS Prices: PC$3,00 MF$0,95



A Collation of Anthropometry, Volume II, I-2 and Index

A2rospace Medical Research Lab Wright-Patterson AFB Ohio (Q0985V)
AUTHOR: Garrett, John W,, Kennedy, Kenneth W.

A220113 FLD: 6P, S7A USGRDR7113

Mar 71 1077 px*

REPT NO: AMRL-TR-68-1-VO0]1-2

PROJECT: AF-7184

TASK: 718408

See also Volume 1, AD-723 629.

ABSTRACT: The document is volume 2 of a two~volume collation ot adult
anthropometry, the sources for which are both domestiC and foreign,
male and female, military and civilian.

DESCRIPTORS: (*Anthropometry, Reviews), Males, PFemales, Military
personnel, Civilian personnel, Adults, Europe, Asia, Australia, Unaited
States, Statistical data, Classification

IDENTIFIERS: Ethnic groups, *Collations

AD-723 630 NTIS Prices: PC$12.00 MF$0.95
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A Collation of Anthropometry. Volume I, A-H

Aerospace Medical Pesearch Lab Wright-Patterson AFB Ohio (009850)
AUTHOR: Garrett, John W., Kennedy, Kenneth W,

A220112 FLD: 6P, 57A USGRDR7113

Mar 71 1122p*

HREPT NO: AMRL-TR-68-1-Vol-1

PROJECT: AF-7184

TASK: 718404

Library of Congress catalog card no. 74-607818, See also Volume 2,
AD-723 630,

ABSTRACT: The <collation is a volume 1 of a 2-volume critical
comparison of measurihy techniquWes and anthropometric data trom 48
American and foreign sources. Approximately 2000 dimensions cover the
anthropometry from 16 countries. All titles and descriptions of
dimensions from foreign Teferences are presented 1n the origainal
language as well as 1in Enqglish; in many instances the collation
presents translations into English for the first time ot Classic
anthropometric technigues that serve asS the basis of the art. The
Presentation is such that each entry is complete 1n itself, All
equivalent and nonequivalent dimensions of the same or similar title
(or description) are cited and eXxplicit difterences, 1f any, are
quoted. References to other anthropometric dimensions and data permat
easy and quick comparisons, selection of appropriate dimehsions, as
well as precise understanding of measuring techniques. The data and
techniques described are of direct use in the design ot all types of
equipment requiring the human operator; in the d2sign and sizing ot
clothing; and wvwill have academic, medical, and other biological
applications,

DESCRIPTORS:_ (*Anthropometry, Reviews), Males, Females, MilitarCy
personnel, Civilian personnel, Adults, Europe, Asia, Australia, United
States, Statistical data, Classification
IDENTIFIERS: *Collations, Ethnic groups

AD-723 629 NTIS Prices: PC$12.00 MP$0.95
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lluman Factors Literature Relevant to Civil Aviation: A Guide tor
Management and Design Engineers

Oklahoma M2dical Research Focundation Oklahoma City (267650)

Final technical rept.

AUTHOR: Terry, Richard A., Rasmussen, Elizabeth A.

A2033C2 FLD: 1B, 5E, 518, 5S8E USGRDR7111

Aug 66 76 p

Sponsored in part by the Civil Aeromedical Inst., Oklahoma City, Okla.
and the Federal Aviation Adency, OklahOma City, Ckla. Ottice ot
Aviation Medicine.

ABSTRACT: +Contents: Human factors methods (systems design;
maintainability; wuse of simulators and computers in man-machine
studies) ; Accident investigation(incident analysis) ; Crash
safety (emergency evacuation and survival; restraint systems;

decelerative forces); Anthropometry and cabin dosign (biowechanics;
doors; seats; personal equipment); Equipment design (panels; displays;
instrument; workspace layout); Control system dydamicsS(Simulation;
tracking); Visual factors in air navigation and ground control (Fadar;
conspicuity; approach lighting);: Airspace utilization (Davigation; SST
profiles; automatic landing--adaptive Control); Alr traffic control
systems oparation; Personnel factors(selection and trailing); Skilled
per formance (fatigue; stress; work schedules; biolojdJical rhythms;
communication networks; speech and hearing information processiig;
computer storage and retrieval); Environmental faCtors(lighting;
noise; temperature; ventilation; Climate) ; Acceleration and
vibration(disorientation (vertigo)); Altitude physiology;
Toxicology(fuels; dusts; sprays; radiation; ozone); and Aircrew and
passenger comfort and health(preventive medicine; druys; diets;
aging) .

DESCRIPTORS: (*Civil aviation, *Bibliographies), (*Human engineering,
Civil aviation), Man-machine systelds, Aviation accidents, Aviation
safety, Anthropometry, Aircraft cabins, Aircraft equipment, Air
traffic control systems, Navigation, Aviation personnel, Environment,
Aviation ma2dicine, Toxicity

AD-722 161 NTIS Prices: PC$3.00 MF$0.95



Body Measurement Study of NJROTC Cadets
Navy Clothing and Textile Research Unit NatiCk Mass (388531)

Technical rept.

AUTHOR: Andruk, PF. S.

A1685433 F1.D: 5E, S8E USGRDR71G7
Jan 71 22p

REPT NO: TR-92

ABSTRACT: With the establishment of the Naval Junior Reserve Otficers
Training Corps (NJROTC) program, problems arose in connecCtion with
providing the cadets with uniforms of acceptable fit from the standard
Navy adult size schedule. A body measurement study was conducted on a
representative sampling of Junior Cadets and it was determined that,
with the additicn of two cOat sSizes, the adult size schedule range
could be used to satisfactorily clothe Y8 percent of the students
enrolled in this program. Consequently, the establishment of a junior
size schedule was not considered advisable. (Author)

DESCRIPTORS: (*anthropometry, *Naval personnel), Clothing, Personnel,
Adolescents

AD-718 349 NTIS Prices: PC$3.00 MF$C.95
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BISRA Open Report. Selection ot Abstracts From Ergonomics Abstracts'
Volume 2 No. 2

PISRA-The Corporate Labs. of the British Steel Corp., London
(England) . Operational Research Dept.

A1632L3 FLD: SH, SE, 58E  USGRDR7106

1970 14p

REPT NO: BISRA-OR/HF/35/70

See also Volume 1, No. 3, PB=-194 443,

ABSTRACT: Contents: Mar as a systems component - psychology,
physiology, anthropometry and biomechanics; The design ot the
man-machine interface - data presentation, input facilities, workplace
and equipment design, environmental design, noise, Vibration,
athosphere, thermal conditions, specialised and protective clothing;
Systems design and organisation - work organisation, training,
motivation and attitudes; Methods, techniques and equipMelt 1in
ergonomics - investigation of man as a systems component - physiology,
anthropometry and biomechanics:; Methods, techniques and equipment in
ergonomics - investigation of the d2sign of the man-machine intertace
- environmental design;: Methods, technigyUes and egquipment 1in
ergonomics - investigation of systems design and organisation - work
design and organisation, implementation and evaluation of industrial
training procedures, and implementation of selection procedures,

DESCRIPTORS: (*Man machine systems, Abstracts), (*Human tactors
engineering, *Abstracts), Psycholody, Physiology, Anthropometry,
Environmental engineering, Workplace layout, Clothing, Design, Great
Britain

IDENTIFIERS: *Ergonomics

PB-197 127 NTIS Prices: PC$3.C0 MF$0.95



Body Composition 1in Relation ¢o Muscle Strength ana Range of Joint
Motion

Antioch Coll Yellow S5prings 0Ohio (V31300)

AUTHOR: Laubach, Lloyd L.

A1461B3 FLD: 6C, 57A USGRDR7104

1969  13p

CONTRACT: AF 33(615)-1101, F33615-67-C-1310

PROJECT: AF-7184

TASK: 718408

MONITOR: AMRL-TR-67-135

Availability: Pub. in Jnl. ot Sports MediCine and Physical Fitness,
v9 n2 p89-97 Jur 69.

ABSTRACT: The data on 27 body composition, anthropometric and physical
performance items were obtained from 45 male subjects and the
interrelationships among these measures investigated, Many
statistically siynificant (p = .0S5S) zero-order correlations were tround
between the muscle strength and the body compositicn measures, but
none between the range ot joint moticn measures and body composition.
The somatotype components correlated amuch higher with measures of
muscle strength when stature was partialled out of the correlation,
The resulting correlations among the physical performance items and
the body composition measures when body weight was held constant, were
generally lower than the same zero-crder correlations and first-order
partial correlations (Stature held constant). A few (6) significant
correlations were found between the range ot joint motion and body
composition measurements when both stature and body weight were held
constant, Multiple regression equations tor the prediction of the
physical performance items from the anthropometry and body composition
measures are listed. These multiple correlations ranged trom .506 to
.747 and account for Only 26% to 56% of the variance in performance.
(Author)

DESCRIPTORS: (*Physical fitness, *Anthropometry), (*Body weight,
Physical fitness), (*MusCles, Strength), Denhsity, Body, Fats, Surtace
area, Anatomy, Correlation techniques '

AD-716 632 NTIS Price: REPRINT
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Cockpit GeOmetry Evaluation. Volume III. Coamputer Program
Boeing Co Seattle Wash Military Aircraft Systeams Div (388616)

Final rept. 1 Jan-31 Dec 69 on Phase 2

AUTHOR: Katz, Robert, Rice, Ann, Nakagawa, Elsie 1I.
A1451D3 FLD: 1C, 5S5E, 51C, S8E USGRDR7104

31 Jan 7C 43U4p*

REPT NO: D162-10127-2

CONTRACT: NOOO14-68-C-0289

PROJECT: NR-213-065

MONITOR: JANAIR-700203

See also Volume 2, AC-716 396, and volume 4, AD-716 398,

ABSTRACT: The Cockpit Geometry Evaluatiod progfam is a development of
impfoved methods for evaluating the physical compatibility of crew
members with crew stations, The heart of tha prograrm is a 23 Jjoint,
three dimensional m®man-model (BOEMAN-II) that simulates the motion of
humans performing tasks in a given environment. The Computer Proqgram
System ties together all developments of the project. The SyStenm
utilizes an updatable bank of anthropological ard environmental data.
The System provides information concerning reach capability, locations
and orientation of Jjoints and body segments during movemedt, ald/oOr
physical interference of BOEMAN-II with the crew station and with .
himself, numerical performance data on joint displacement and
deflection and mass displacements, (Author)

DESCRIPTORS: (*Cockpits, *Human engineering), Geometry, Flight clevs,
Positioning reactions, Anthropometry, Performance (Human), Computer
programs, Anatomical models

IDENTIFPIERS: Evaluation, Boeman man models

AD-716 397 NTIS Prices: PC$6.00 MF$0.95



Cockpit Geometry Evaluation, Volume 1, Program Description and
Summary

Boeing Co Seattle Wash Military Aircratt Systems Div (3886 16)

Final rept. 1 Jan-21 Dec 69 on Phase 2
AUTHOR: Ryan, Patrick W.

A1451D1 FLD: 1C, 5E, 51C, 58& USGRDR71CH4
Feb 70 123 p*

REPT NO: D162-10125-2

CONTRACT: NOOC14-68-C-0289

PROJECT: NR=-213-065

MONITOR: JANAIR-700201

See also Volume 2, AD-716 396.

ABSTRACT: The CoCkpit GeomPtry Evaluation Pfogram is an experimental
development to establish a standardized method tor evaluating the
physical geometry of a «crew station. It evaluates the physical
compatibility of any sized Seated cre¥ member with any crew station
beginningy with the design concept. Data on the geometry ot the crew
station, the anthropometric characteristiCs of the crew members, and
the seguence o0f tasks ¢to be pertcrmed are stored in a computer.,
Mathematical routines provide dynamic movement for a variable-sized
mathematical man-model. Numerical performance indicators,
identification of physical and visual interferences, and reach
infeasibilities are output, The program was originally planned as a
six-phase development. Each sophisticating phase 1is designed to
provide an immediately wusable tool. The developoment 1S highly
dependent on the laboratory acquisition ot identified human data
requirements. Volume I summaCizes the results ard techniques ot Phase
II, and ygives a sample of 1input and output frcm the computer,
(Au*thor)

DESCRIPTORS: (*Cockpits, *Human engineering), Geometry, Flight crews,
Anthropometry, Standardlzation, Desiqgqn, Job analysis, Mathematical
models, Positioning reactions, Anatomical models

IDENTIPIERS: Evaluation, Boeman man models

AD-716 395 NTIS Prices: PC$3.0C mMFS$0,95
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Placement of Ailrcraft Controls

Aerospace Medical Research Lab Wright-Patterson AFB Ohio (0V09Y850)

Technical rept.

AUTHOR: Garrett, John W., Alexander, Milton, Matthevs, Chester W.
A1u32G2 FLD: 1C, SE, 51C, 58F USGRDR7104

Sep 70 459p*

REPT NO: AMRL-TR-70-133

PROJECT: AP-7184

TASK: 718408

ABSTRACT: Data are pPresented to guide the designer in placing aircratt
controls to be operated by 1lightly clothed or pressure-suited
aircrewmen, The capabilities of 17 subJects w2aring various
combinations of personal equipment to reach 81 locations within a 180
deg arc forward of seat reference point were determined. Each subject
wvas tested while wedring personal equipment, consisting of an underarm
lite preserver, parachute harness and, successively, a K2B ftlight
coverall, an uniflated, and intlated A/P225-2 full-pressure suit. The
sub jects sat in a seat configured to approximate Air Force
specifications. During the test they were restrained in the seat by a
lap belt and shoulder straps vith the inertial reel locked and again
with the inertial reel uRlocked. Pictorial descriptions of the
dimensions, the reach <capabilities ot each subject, and recommended
design values are presented, (Author)

DESCRIPTORS: (*Cockpits, *Human engineering), Control knobs, Pilots,
Positioning reactions, Aircratt seats, Pressure suits, Air torce
personnel, Anthroocometry, Design, Standards

IDENTIFIERS: Desijn criteria

AD-715 975 NTIS Prices: PC$6.0U MF$0.95



Standardization of Tasks and Measures for Human Pactors Research:
Proceedings of a Conference Held at Texas Tech University, Lubbock,
Texas, 18-19 March 1970

Human Engineering Labs aAberdeen proving Ground Md (172850)

TechniCcal memo,

A122514 FLD: SE, S8E USGRDR7101
1970 110p*

REPT NO: HEL-TM-19-70

ABSTRACT: Contents: Is standardization necessary in human factors
research; Data requirements for operational performance prediction; An
approach to standarizing human performance assessRBelt; USe of the
syrnthetic-vork technique in the assessment of sustained pertformance;
Specification and measurement of intragroup coordination in various
types of tasks and wvork groups; Considerations of fatness and body
comfpositon in evaluating physical fitness and performance; and
PhYsical and physiological measurements--are they interchangeable.

DESCRIPTORS: (*Human engineering. *Symposia), Standardization,
Performance (Human), Psychometrics, Physical fitness, Anthropometry

IDENTIFIERS: Themis project

AD-714 669 NTIS Prices: PC$3.00 MF$0.95 .



WELIGHT, VOLUME, AND CENTER OF MASS OF SEGMENTS OF THE HUMAN BODY

Aerospace Medical Research Labs., Wright-patterson AFB, Chio.
AUTHOR: Clauser, C. E., Mc Conville, J. T., Young, J. W.
A1085C3 FLD: 6P, 57S STAROY 20

Aug 69 108p

REPT NO: NASA-CR-112672, AMRL-TR-69-7C

CONTRACT: NASA ORDER R-90

DESCRIPTORS: *Anatomy, *Anthfopometry, *Biodynamics, *Human body, Body
size (biology), Body volume (biology)., Body weight, Center ot gravity,
Tables (data)

N70-36813 CFST1 Prices: HC$3.00 MF$0.65

ABSTRACT:

The study was designed to supplement existing knowledge of the weight,
volume and center of mass of segments of the human body and to permit their
more accurate estimation on the living from anthropometric dimensions.
Weight volume, and center of mass of 14 segmemns of the body were determined
on 13 male cadavers. Descriptive statistics are presented of these variables
as well ag a series of regression equations predicting these parameters from
anthropometry. Reports of studies are included of the mid-volume of segments
as an approximation of their center of mass, relationships between standing
and supine anthropometry, postmortem changes in gross body size, and com-
parisons between densities of fresh and preserved human tissues.
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MEDICAL AND PHYSIOLOGIC EFPECTS OF EJECTION AND PARACHUTING AN
OVERVILCW

Army Aeromedical Research Lab Fort Rucker Ala (404578)
AUTHOR: Knapp, Stanley C.

A0962G2 FLD: 6G, SE, 58D USGRDR7022

Aug 70 19p

REPT NO: USAARL-71-9

PROJECT: CA-3-A-062110-A-819

ABSTRACT: Design requirements for ejection seats ani personal survival
€equipment sometimes omit as a criteria - man's physiologic and
psychologic 1limitations. Man's ability to come through the ejectiorn
and parachute descent sSequances uninjured is influenced directly by
the design of the equipment and his experience in the technigues ot
proper use. Many limiting physiologic factors must be® consideraed.
Response to multiple accelerations in multiple axes, wvind blast,
effects of temperature extremes, anthropomorphic problems, and
neuronuscular response are among the factors disCussed. Englneers will
find a knowledge of human factors vital to the design of seat
restraint systems, cushions, accessory packs, control placement,
catapults, the parachute, and etc., This broad overview Trevievs
significant literature on sport free tall, military static laine, HALO,
and ejection parachuting statistics. Modes ot i1njury and morbiuity
during ejection and parachuting are detailed. (Author)

DESCRIPTORS: (*Fjection seats, tHluman engineering), (*Parachute jumping
¢ Wounds ¢ injuries), Design, Anthropometry, Physiology, Accelaearation
tolerance, Temperature, Neuromuscular transmission, Aviation medicine,
Aviation injuries, Stress(Physiology), Statistical data

AD-711 9428 CFSTI Prices: HC$3.00 MFP$0.65



PHYSIOLOGIC EVALUATION OF SEA SURVIVAL EQUIPMENT

Aerospace Medical Research Lab Wright-Patterson AFB Ohio (V0Y8HV)
AUTHOR: Pittman, J. C., Kaufman, W. C,, Harris, C, E,

AQB91E2 FLD: 6G, 6S, 58D, S7wW USGRDR70U21

Apr 69 5p

REPT NO: AMRL-TR-69-142

PROJ2CT: AF-7222

Availability: Pub. in Aerospace Medicine, v40 n4 p378-381 Apr 69.

ABSTRACI: A developmental insulated one-man life raft was coapared to
a standard 1life raft to determine if it provided sagniticantly
increased thermal protection in Arctic or suUb-arctic conditions. Four
healthy men with body builds varying trom tall-thin to short—heavy
vere setted in sea wvater, They then entered both rafts which tloated
on 4 C sea water in a test chamber. Ditferent air ernvironments vere:
4 C calm, =18 C calm, and 4 C wvwith a 15-knot wind. Exposures vere
terminated at three hours, or vhen rectal temperature decreased to
35.5 C, or when extremity Skin temperature decrsased to 4 C. Avarage
endurance times in the new raft were from 26 to 79 percent longer than
exposures in the old raft, In the nev raft subjects' rectal
temgperatures decreased at a rate about half that in the old raft.
These physiologic data indicate the superiority of the davelopmental
raft. Marked differences in the physiologic responses of the subjects
could be correlated with diffeCfences in body build., Under identical
environmental conditions, short-heavy subjects®! exposure tima2s were as
much as twice as lony as those of tall-thin subjects. The rate ot
rectal temperature decrease v¥as 1in every case mor2 rapid in thin
subjects. For short-heavy individuals the new ratt made little
dif ference. For tall-thin subjects it could prove to be life saving.
Thes® results indicate some shortcomings of physical evaluation and
suggest a standardized physiologic test procedure to evaluata new
protective equipment. (Author)

DESCRIPTORS: (*Life rafts, *Thermal 1insulation), (*Sea Trescue
equipment, Arctic regions), Efficiency, Sea rescues, Body temperature,
Endurance, Physiology, Stress(Physiology), Anthropometry

AD-711 452



STATIC AND DYNAMIC MZASUREMENTS OFP MOTOR VEHICLE DRIVERS

Harvard School of Public Health, Boston, Mass., Guggenheil Centel tor
Aerospace Health and Safety. (403 876)

AUTHOR: Stoudt, Howard W,, Crowley, Thomas J., McFarland, PRoss A.,
Ryan, Anthony, Gruber, Barry

A0BU4S5CH FLD: 6N, 5E, 13F, S6A, 5S8E USGRDR7020

1970 249px*

CONTRACT: FH-11-6569

MONITOR: HS-800 261

ABSTRACT: The report contains the ftollowing intormation: (1) means,
standard deviations and [fercentiles for 22 static body measurements
related to the normal driving position on 1,033 adult subjects, male
and female; (2) similar data for 203 preynant females; (3) a review ot
sub-adult anthropometry including the tabular presentation of tour
basic measurements, and an extensive bibliography; (4) measurements on
100 drivers of functional arm reaches to 117 difterent points withain
the driver's work space; (5 an investigdation of the means ot
presenting functional reach data from differing basic reference poilnts
within the driver's work sPace; and (6) an analysis ot the
relationships between static and functional anthropometric data, and
the methods of predicting the latter from the tormer, including
specific examples, In addition, extensive background material was
presented on the ways 1in which the above tasks were achieved,
including design and use of equipment, measuUring techniques, selection
and characteristics of subjects, mnethods of data analysis, etc.
(Author)

DESCRIPTORS: (*Motor vehicle operators, *Anthropometry), Adults,
Females, Humans, Human engineering, Postur2, Passelger vehicles, Seats
. Children, Statistical data, Positioning reactions

pP3-193 605 NTIS Prices: HC$3.00 MF$0.65




WEIGHT, VOLUME, AND CENTER OF MASS OF SEGMENTS OF THE HUMAN BODY
Antioch Coll Yello¥ Springs Ohion (031300)

Final rept.

AUTHiOR: Clauser, Charles E., McConville, John T., Young, J. W.
A0815G3 FLD: 6B, S7TA, S6A USGRDR7020

Aug 69 111

CONTRACT: F33615-67-C-1310, AF 33(615)=-1101

PROJECT: AF-7184, NASA-Order-RrR=-90

TASK: ., 718408

MONITOR: AMRL-TR-69-70

ABSTRACT: ThiS studyY was designed to supplement existing knowledge ot
the weight, volume, and center of mass of segments ot the human body
and to permit their more accurate estimation on the living from
anthropometric dimensions. Weight, volume, and center of mass of 14
segments of the body were determined on 13 male cadavers. Presented
are descriptive statisticS of these variables as well as a series of
regression equations predicting these parameters from anthropometry.
Included in the seven supporting appendices are reports of studies ot
the wmid-volume of segments as an approximation of their center ot
mass, relationships between standing and supine anthropometry,
postmortem changes in gross body size, and comparisons between
densities of fresh and Preserved human tissues. (Author)

DESCRIPTORS: (*Anthropometry, Models(Simulations)), Anatomy., Body,
Body weight, Humans, Volume, Gravity, Tissues(Biology), Density,
Statistical analysis

AD-710 622 CFSTI Prices: HC$3,00 MF3$0.65
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ANTHROPOMETRY OF THE AIR FORCE PEMALE HAND
Aerospace Medical Research Lab Wright-Patterson AFB Ohio (UV985HU)

Final rept.

AUTHOR: Garrett, John W.

A0761C2 FLD: 6N, 57A USGRDR7019
Mar 70 84p

REPT NO: AMRL-TR-69-26

PROJECT: AF-7184

TASK: 718408

ABSTRACT: The TrePor't describes 56 anthropometric dimensions measured
on the hands of Air Force female personnel (Women in the Air Force,
Nurse Corp, and Biomedical Science Corps), aged 18-56, Suamarly
statistics including the means, standard deviations, ranges, selectad
percentiles, measures of distribution, and coefficients of variation
are presented for the 56 dimensions, Also included are statistical
variations by age, rank and Corps within the sanmple, a coaplete
correlation matrix, bivariate tables, and nomoqraphs tor various
selected combinations of dimensions,

DESCRIPTORS: (*Hahds, AnthropometrY), (*Air Porce personnel, Females),
(*Pemales, Hands), Statistical distributiorns, Measurement, Air Force
research, Analysis of variance, Classification

AD-710 202 CPSTI Prices: HC3$3.00 HMF$0.65
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ANTHROPOMETRY OF THE HANDS OF MALE AIR FORCE FLIGHT PERSONNEL
Aerospace Medical ResSealch Lab Wright-Patterson AFB Ohio {00Y9850)

Final rept.

AUTHOR: Garrett, John W.

AO744G3 FLD: 6N, 5E, 57A, S8E USGRDR7019
Mar 70 84p

RFPT NO: AMRL-TR-69-42

PROJECT: AF-7184

TASK: 718408

ABSTRACT: This report contains descriptions of and data on b56
anthropometric dimensions of the hands of 148 male Air Porce tlight
personnel., Selected dimensional comparisons indicate that this sample
is representative of the total gfcup of Air Force tlight personnel.
Summary statistics presanted include the means, standard deviatiorns,
ranges, selected percentiles, and coefficients of variation., AlSo
included are data on the age, rank, major Air Command, and
commissioned status of the sample; a complete matrix ot
intercorrelations among the anthropometric dimensions; bivdriate
tables; nmultiple regression equations; and nomographs for selected
combinations of dimensions., A procurement table for the U.S. Air Force
12-size glove program revised to reflect the latesSt anthropometric
data is presented. (Author)

DESCRIPTORS: (*Anthropometry, Air Force research), (*Hands,
Configuration), Measurement, Flight crews, Statistical data,
StatistiCal distributions, Joints, Analysis of variance, Gloves,
Correlation technijues .

IDENTIPIERS: Hand dimensions

AD-7C9Y9 883 CFSTI Prices: HC$3.00 MF$0.65



AN ANTHROPOMETRIC SURVEY OF 200 RAF AND RN AIRCREW AND THE APPLICATION
OF THFE DATA TO GARMENT SIZE ROLLS

Royal Aircraft Establishment, Farnborough (England). Engineering
Physics Dept.

AUTHOR: Bolton, C. B., Simpson, B. E.

AC65U4TI4 FLD: 6Q, 6N, 83B, 56A STAROB 14

1970 93p

REPT NO: ARC-R/M-3612, RAE-TR-67125

DESCRIPTORS: *Anthropometry, *Flight crews, *Protective clothing, BOdy
size (biolody), Graphs (charts), Human factors engineering, Tables
(data)

N70-29C85  CFSTI Prices: HC$3.00 MF$0.65
ABSTRACT:

An anthropometric survey of limited scope was undertaken in October and
November 1966, involving 200 Royal Air Force and Royal Navy aircrew. The 44
measurements taken on each subject were mainly those used in the drafting of
patterns for the RAF experimental range of aircrew functional garments. The
acquired data were tabulated and presented in a form primarily suitable for func-
tional clothing purposes. Analysis of the data supports the recommendation that
size-rolls for one-piece garments in which a good torso fit is essential should be
based on two direct body measurements, such as chest girth and torso hoop,
rather than include one or more indirect measurements like weight or dature
in the control parameters.
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DETERMINATION OF CENTERS OF GRAVITY OF INFANTS

Civil Aeromedical Inst Oklahoma City Okla (084050)

AUTHOR: Swearingen, J. J., Badgley, J. M., Braden, G. E., Wallace, T.
Fi

A0593J3 FLD: S5E, 13L, 57aA, S8E, S1G USGRDR7017

Nov 69 6p

MCNITOR: FAA-AM-69-22

ABSTRACT: Recent efforts tc provide effective restraint equipment ror
crash protection of infants in our transportation complex and to
develop satisfactory flotation equipment for the little ones have
revealed that there is a lack of data concerning the lccation ot the
c.9., (center of gravity) ot this age group. This study was undartaken
to fill this gap. Various body measurements were made on
approximately 135 infants ranging in age trom 2 months to 36 months
and their c.g. determined from several body reference points on a
specially constructed c.g. machine, Determinations ot C.g. locatlons
wvere made for the standing position only (actually supine) and 1t was
found that the mean distance of the c¢.q. above the crotch tor a
2-month-old infant (6.0 inches) is very close to that for a tull-grown
adult (5.9 inches). (Author)

DESCRIPTORS: (*Infants, *Center of gravity), (*Aviation satety,
infants), Wounds + injuries, Aviation injuries, Aviation accidents,
Ant hropometry

IDENTIFIERS: *Restraint systems

AD-7C8 514 CFSTI Prices: HC$3.0U0 MF$0.65



MOTORCYCLIST ANTHROPOMETRICES

Dunlap and AssOciatesS, Inc., Darien, Conn. (118 620)
AUTHOR: Pool, David C., Gordon, Douglas

A0553L1 FLD: 6N, SI, 56A USGRDR7016

6 Mar 70  128p

REPT NO: SSD69Y-737

CONTRACT: FH-11-7249

MONITOR: HS-800 244

ABSTRACT: The anthropometric analysis task of this study was concarned
with determination of 5Sth, 50th and 95th percentile leg and arm reacth
measurements within professionally acceptable confidenrce limits for
motorcycle operators in a motorcycle seated position. The approach
that was used involved establishing the age distribution of the United
States motorcycle OPperator population so that appropriate
anthropometric data could be defined using presently available
information, The anthropometric data was defined wusiny the age
distribution of the motorcycle population as a cross-reterence bhasis.
Three sets of motorcycle anthropometric data were used to establish
the leg and arm reach «capability for short, average, and tall
motorCycle operators, The anthropometric analysis was carried out,
for leg 4and arm reach, by incrementing the various limb angles and
evaluating the leg and arm reach capabilities, Envelopes ot RMaximum
foot reach of a motorcycle operator were developed fcr foot controls
placed at various distances from the motorcycle centerline. Envelopes
of maximum hand or arm reach of motorcycle operator were devejoped for
hand controls placed various distances from the motorcycle seat top.
(Author)

DESCRIPTORS: (*Motorcycles, Motor vehicle operators), (*Anthropometry,
Motor vehicle operators), Arms, Legs, Weight, Stress(PhYsiology),
Aging (Physiology), Sex

IDENTIFIZRS: *Leg reach, *Arm reach, Seated position

PB~192 317 CFSTI Prices: HC$3.00 MF$0.65



BUOYANCY AND STABILITY CHARACTERISTICS OF THE HUMAN BODY AND PERSONNEL
FLOTATICN DEVICES

Little (Arthur D) Inc Cambridge Mass (208850)

Final rept. Jun 6Y-Mar 70

A0532K4 FLD: 6G, 13L, 58D, 83C USGRDR7016
31 Mar 7C 128p*

CONTRACT: DOT-CG-90511-3

PROJECT: CG-705106

ABSTRACT: A study was directed toward providing a technical basis on
vhich tc judge statistically the erfectiveness of buoyancy and
stability provided by personnel flotation devices for the general
boatiny population. A detailed theory of PFD buoyancy and stability
has been formulated. Statistical methods for evaluating the adejuacy
of the buoyancy and stability provided by a PFD in terms of tractaion
of the population adequately served have been developed. Tasks
per formed 1include a literature search, a theoretical analysis of the
problem, a measurements program on a limited population to determine
relevant physical characteristics, a statistical data analysis program
to illustrate the adequacy of added buoyancy and stability in terms ot
fraction of the Ppopulaticn served, and the design cf a larger-scale
test and analysis program to obtain statistically reliable data on the
general boating population. (Author)

DESCPIPTORS: (*Buoyancy, Humans), (*Flotation, Materials), Boats,
Water, Recreation, Stability, Body, Respiration, Population,
Anthropometry, Measurement, Statistical analysis

AD-708 188 CPSTI Prices: HC$3.0C MF$0.65



VARIATIONS OF SPINAL ALIGNMENT IN EGRESS SYSTEMS AND THEIR EFFECT

Aerospace Medical Research Lab Wright-Patterson AFB Ohio (VU985v)
AUTHOR: Mohr, George C., Brinkley, James W., Kazarian, Leon E.,
Millard, Walter Ww.

A0S 3164 FLD: 6G, 6E+ 58D, 570  USGRDR7016

1969 8p

REPT NO: AMRL-TR-67-232

PROJECT: AF-7231

Availability: Pub. 1n Aerospace Medicine, v4C n9 p983-988 Sep 6Y.

ABSTRACT: Fractures of the vertebral column constitute a serious and
undesirably common medical complication of otherwise successtul
ejections from high perfcrmahce aifcraft. The reportad incidence of
spinal compression fractures attributable to the ejection torces
exhibits a wmore than tenfold variation when the specific fracture
rates assoCiated wlth the SevVeCal aircraft-ejecticn-seat systeas
currently used by the United States and Allied Armed Forces are
compared. A variety of seat design factors have beenh suggested as
having primary causal importance to explain the observed difterence in
injury ratese. A study was therefore conducted to investigate
quantitatively the influence of seat gecmetry and personal equipment
design factors on the intrinsic spinal curvature and vector
relationship with the <catapult thrust axis. Fourteen male Ailr Force
volunteers, encompassing the 5-95 percentile range of sitting heights,
vere x-rayed ¥while seated with an ejection posture in the F/RF-4C and
F-105 ejection seat systems., Quantitative roentgenometric technigues
were used to accurately determine individual vertebral body locations
and measure absolute differences governed by seat design features. The
sizable differences observed are discussed in terms ot blodynaRlic
injury mechanisms, and recommendations for improved seat design are
derived. (Author)

DESCRIPTOES: (*Ejection seats, Design), (*Spinal column, Ejection
seats), (*Wounds + in jurtes, Ejection seats), Anthropometry,
Fractures (Bone), Jet fighters

IDENTIFIERS: F-105 aircraft, F-4 aircratt, F-4C aircratt, RF-u4C
aircraft
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THE CONFERENCE ON STANDARDIZATION OF ANTHROPOMETEIC T=CHNIQUES AND
TERMINOLOGY

Aerospace Medical Research Lab Wright-Patterson AFB Ohio (V0Y85v)
AUTHOR: Hertzberg, H. T. E.

AO0S531F3 FLD: 6N, 56A USGRDR7016

1968 17p

REPT NO: AMRL-TR-67-180

PROJECT: AF-7184

TASK: 718408

Availability: Pub. in American Jnl., of Physical Anthropology, vZ3 nl
p1°16 Jan 68.

ABSTRACT: The conference was held to improve the coamparability ot
ant hropometric data from all Workers, by establishing standards tor
the many new dimensions required in engineering anthropology, and by
developing a terminology that reconciles the new standards with
previous usages, In this effort, the group selected a 1list ot
dimensions (though with dissent on type and number) recommended as a
micimum for all human biological surveys; and they chose fzom praevious
usage a terminclogical structure whose form, conteut and mode ot
presentation they rtecomnmended as standard practice by all
ant hropometrists, Both official and dissenting lists are presented,
and ¢the terminological structure is described, with examples. Despite
solid progress toward a standardized technology encompassing both
classical and modern practices, the conference left numerous points of
technigue or terminology unsettled, some of which are brietly
described. (Author)

DESCRIPTORS: (*Anthropometry, *Symposia), Standardization, VOcabulary
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OBSERVATIONS ON THE RELATION OF HEIGHT OF HEEL AND SUPPCRT IN ARCH OF
SHOES TO FOOT PHYSIOLOGY IN MARCHING TROOPS

Army Medical Research Lab., Fort Knox, Ky. (039 650)
AUTHOR: Magee, R. B., Davis, G, C., Milstead, V. M.

A0 455Gy FLD: 6N, S5E, 58E USGRDR7015

16 Sep 47 32p

REPT NO: USAMRL-10

PROJECT: AMRL-53-1

Distribution Limitation now Removed,

ABSTRACT: Tests vwere made of the value to foot health of support in
the arch and heel of the feet of marching troops. The Control shoes,
Army service sho2, type III, and combat boots were compared with
experimental shoes with a 1low heel, and with those in wailch steel
shark support in the longitudinal arch had been removed. During the
first few days of the experimental Period, ¥hen the shoes were new,
the highest 1incidence rates of lesions were reached tor both control
and experimental groups., There was no essential ditter2nce betwecen
the effect of the control and experfimental shoes on the toot health of
marching troops as evidenced by the frequency, type, duratior,
distribution, time of onset, and severity (march time lost due to
lesions) of the <clinical 1lesions present. In the shankless shoe
experiment, the superficial 1lesions constituted 79% of all lesions,
the deep lesions 21%; in the low-heel experiment, superficial lesions
made up 57% of all lesions, The most common leésions were blisters,
erythema, callus, and deep pain. Most l€éslons were lOcated in the
toe, metatarsal, and heel regions., {Author)

DESCRIPTORS: (*Military personnel, Shoes), (*Shoes, *Anthropometry),
Feet, Physiology, Stress(Physiology), Human engineering, Design, Army
personnel, Acceptability, Exercise, Wounds + irnjuries, Medical
examination, Infantry

IDENTIFIERS: Comfort

AD-806 398 CFSTI Prices: HC$3.00 MF$0.65
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ANTHROPOLOGICAL APPLICATIONS IN HIGH ALTITUDE FLIGHT SYSTEMS

Aerospace Medical ReSearch Lab Wright-Patterson AFB Ohio (VU998 50)
AUTHOR: Alexander, Milton, Garrett, John W., Robinette, Joan C.
AQ38UK4 FLD: 5B, 6Q, 83B, 58E USGRDR7014

Mar 70 18p

REPT NO: AMRL-TR-70-3

FROJECT: AF-7184

TASK: 718408

ABSTRACT: The report reflects research on various phases ot the
dimensional requirements of the pressure suited man in the man-machine
system. The spatial reqjuirements for the man in a cOckPit oL capsule
and an ejection and escape mechanisms or wearing clothing as
protection against hostile environmental factors, such as heat, cold,
vacuum, high g, and radiation, present separate problems tor the
design engineer that <can be helped effectively with the applicable
anthropological data. (Author)

DESCRIPTORS: (*Anthropometry, Man-machine systems), (*Flight clothing,
*Human engineering), High altitude, Design, Pressure suits, Aviation
personnel

AD-706 888 CFSTI Prices: HC$3,00 MFP$0.65



THE ANTHROPOLOGY OF ANTHRCPCMORPHIC DUMMIES

Aerospace Medical Research lab Wright-Patterson AFB Chio (V09850)
AUTHOR: Hertzherg, H. T. E.

AC365A2 PLD: 5E, 13L, S8E, S7A, B8SE, S6A USGRDR70U 14

1969 24p

REPT NO: AMRL-TR-69-61

PROJECT: AF-7184

TASK: 718408

Pub. 1in Proceedings of the Stapp Car Crash Conference (13th), held an
Boston, Mass., on 2-4 Dec 69. Paper no. 690805 p201-214 Dec 6Y.

ABSTRACT: The paper describes anthropological aspects Of a cooperative
progral® to create a ‘'familY' of anthrcpomorphic dummies representative
of the American population, The dummies are for use in crash-tests to
improve public safety in motor vehicles., The anthropomoTrphic dummy 1s
that type which closely approximates a given percentile level ot the
human body in size,  form, segment mobility, total weight, sejment
weight, weight distributicn and resiliency of 1ts 'flesh' coverang,
and is usually able to withstand 19CG. The history ot this development
is briefly sketched from 1its beginning 1in 1949, 1In the current
program, the best available data have been chosen tor three adult
sizes: the 95th- and SO0th-percentile males, and the Sth-percentile
female., The body-forms being sCculptured will provide a sSet .of national
standards for size, shape and weight. Future phases will involve the
development of dummy oOrgan-masses approximating the sizes and
vibratory responses of those in the living torso. Deficiehcies ot the
anatomical, anthropometric, biomechanical and physiological data used
for these body-forms are noted, and suggestions are made tor
improvement, so that future dummies ®may be made more reliably
representative of the using population. (Author)

DESCRIPTORS: (*Passenger vehicles, *Safety), (*Anatomical models,
*Anthropometry), (*Motor vehicle operators, Anatomical models),
Standardization, Impact tests, Posture

AD-706 411 CFSTI Prices: HC$3.00 MF$0.65



BULLETIN OF PROSTHETICS RESEARCH, FALL 1969

veterans Administration Washington D C Prosthetic and Sensory Aids
Service (289370)

A0201H2 FLD: 6L, 923 USGRDR7012

1969 408p

REPT NO: BPR-10-12

See also AD-698 595,

Availability: Paper copy available from Superintendent of Docua2nts,
GPO, Washington, D, C. 20402, 31.75 VA 1,23-3:10-12,

ABSTRACT: Contents: The ‘*Interface' 1n the lmmedliate postsurgical
prosthesis; Below-kNee amputation for vascular insufticiency--2xperie-
nce vith immediate postoperative fitting of prosthesis; Some
phY¥siological and prosthetic considerations 1in the selection ot
amputation sites about the knee; Direct ftorming of below-knee PTB
sockets with a thermoplastic material; Human locomotion; MultiChann=21l
myoelectric control--experimental report; Guidelines for standards tor
externally powered hands; Hydraulic body-powered system tor prosthetaic
devices; Summary report on research and development in the fleld of
artificial limbs; An In Vivo study of axial Trotation and
immobilization at the lumbosacral jcint; Materials probliems 1in
prosthetics and orthotics design and development; Limitations of
chimpanzees as subj2cts in brace design experiments; Progress report:
selection of students for orthotic-prosthetic educational programs;
International conference on prosthetics and orthotics research;
Head-shadow effect with conventional and cross-conduction eyeglass
hearing aids Summary report on the development of a reading machine
for the bllnd' Metal molds; ProstheticCs research study; Annual summacy
report, activities for year ended June 30, 1969,

DESCRIPTORS: (*ProstheticCs, Reports), ArLtificial limbs, Control
systems, Design, Anthropometry, Ear, Eye, Feet, Joints(Physiology),
Materials, Casting, Medical research, Medical eguipment

AD-704 689 CPSTI Prices: MF3$0.95



COCKPIT GEOMETRY EVALUATION. VOLUME IV. MATHEMATICAL 4ODEL
Boeing Co Seattle Wash Military Airplane Systems Div (388¢€106)

Final rept. 15 Jan-31 Dec 68 on Phase 1

AUTHOR: Healy, Michael J., Katz, Robert

AOCUYE PLD: 5E, 54, 1C, 907, 902 USGRDR7010

Jan 69 98 p=*

REPT NO: D162-10128-1

CONTRACT: NOOO14-68-C-0289

PROJECT: NR-213-065

MONITOR: JANAIR-960104

See also Volume 3, AD-703 26U and Volume 5, AD-703 271.

ABSTRACr: A mathematical model that positionS and moves a variable
sized 23-pin joint articulated stick-man in a crewstation environment
is presented, The model simulates ¢the motion of pilots in a Jiven
cockpit confiquration considering gross Ceach capability regquired by a
task, It utilizes a non-linear optimization technique to position and
orient the joints, analyzes the viewing capability atter the operatlon
and detects body intersections with ~the seatback during the task.
(Author)

DESCRIPTORS: (*Cockpits, Human engineering), (*Man-machine systems,

Mat hematical models), Anatomical models, Anthropometry,
perforepance (Human), Simulation, Mathematical analysis, Eguations,
Optimization

IDENTIFIERS: Computer analysis, Computerized simulation

AD-703 270 CFSTI Prices: HC$6.00 MF$0.95




COCKPIT GEOMETRY EVALUATION. VOLUME II., HUMAN DATA
Boeing Co Seattle Wash Military Airplane Systems Div (388016)

Final rept. 15 Jan-31 Dec 68 on Phase I

AUTHOR: Springer, Wayne E., Ryan, Patrick W.

ACQO 44D3 PLD: SE, SH, 1C, 907, 902 USGRDR701¢C

Jan 69 297p*

REPT NO: D162-10126-1

CONTRACT: NOOO14-68-C~-0289

PROJECT: NR-213-065

MONITOR: JANAIR-690102

See also Volume 1, AD-703 267 and Volume 3, AD-703 269.
PORTIONS OF THIS DOCUMENT ARE NOT FULLY LEGIBLE,

ABSTRACT: A computerized dynamic man-model is being developed as part
of a contract administered by ¢the Office of Naval Kesearch (ONK)
through the auspices of the Joint Army Navy Aircraft Instrumentation
Research (JANAIR) Program Workiny Group. The baseline man-model to be
developed in the first year of the proposed six~year program 1s a
23-joint articulated 1link ‘*stick-man', The anthropometric, joint
angular 1limit, mass, and Vvisual characteristics used tor the initial
man-model (BOEMAN-I) are listed irn this document. Present literature
has been used whenever G[possible to provide these data. Boeing
resealchers have supplemented the literature intormation to complete
that needed for BOEMAN-I. (Author)

DESCRIPTORS: (*Cockpits, Human engineering), (*Man-machine systenams,
Mathematical models), Anatomical models, Musculoskeletal systenm,
Vision, Performance (Human), Joints (Physiology), Anthropom2try,
Statistical data, Specifications

IDENTIFIERS: Computer analysis, Computerized simulation, BORMAN-1

AD-7C¢3 268 CFSTI Prices: HC36,00 MF$0.95



SIZING STUDY: RAINCOAT, MAN'S, LIGHTWEIGHT, TAUPE 179
Quartermaster Research and Engin2ering Center Natick MaSs (29284 40)

Research study rept,

AUTHOR: Nevman, Russell W,

T402G1 FLD: 5E, 15E, 925, 907 USGRDR7008
23 Aug 60 15p .

REPT NO: QREC-PA-22

PROJECT: AE-0033511

ABSTRACT: The Purpose of the study was to relate the body size ot men
to the size of taupe raincoat which provides the best fit over both
the winter service uniform (Army Green) and the summer secvice unitorm
(shirt and trousars, khaki). (Author)

DESCRIPTORS: (*Clothing, *Anthropometry), Measurement, Statistical
analysis

IDENTIFIERS: Aray uniforas

AD-701 873 CPSTI Prices: HC$3.00 MF$0.95




SIZING STUDY: EXPERIMENTAL SHIRT AND TROUSERS, MEN'S UTILITY
Quartermaster Research and Engineering Center Natick Mass (292840)

Research study rept.,

AUTHOR: Newman, Russell W,

T402F1 FPLD: 5E, 115E, 925, 907 USGRDR7008
13 Oct 60 11p

REPT NO: QREC-PA-23

ABSTRACT: The purpose Of the Study Was to determine the garment fit
and population coverage of a proposed size system of shart and
trousers, men's, utility, QMC clothing. (Author)

DESCRIPTORS: (*Clothing, *Anthropometry), Measurement, Statistical
analysis

IDENTIFPIERS: ArmY uniforms

AD-701 869  CFSTI Prices: HC$3.00 MF$0.95
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ANTHROPOMETRIC DETERMINATIONS OF AMERICAN BORN MACACA MULATTA

Naval Aerospace Medical Inst penSacola Fla (400580)
AUTIIOR: Clark, Keith A., New, Albert E, ‘

7325A3 FLD: 6C, 2E, 908 USGRDR7007

Jul 69  41p

PEPT NO: NAMI-1078

PROJECT: MR011,01-8

MONITOR: NAVMED-MRO11.C1-8

ABSTRACT: Knowledgye of anthropometric parameters of a group of
American born Macaca mulatta became necessary for hardvare design 1n
the course of an orbiting primate experiment. The values obtained for
35 anthropometric parameters on 23 immature laboratory-born monkeys
are presented. These parameters are classified according to aje and
sex of the animals and graded as to their reliabilicy and
reporducibility, The data cab serve as baselines tor extensive body
measurements of the American born rhesus monkeys and can bhe useful any
time these monkeys are used in experimental proCedures. {Author)

DESCRIPTORS: (*Primates, *Anthropometry), Space biology, Experimental
design, Laboratory animals, Materials, Sex, Aging (Physiology)

IDENTIFIERS: Facaca mulatta

AD=700 3907 CPSTI Prices: HC$6.00 MF$0.95



BULLETIN OF PROSTHETICS RESEARCH, SPRING 1969

Veterans Administration Washington D C Prosthetic and Sensory Aids
Service (289370)

7105H2 FLD: 6L, 923 USGRDR7004

1969 357p

REPT NO: BPR-10-11

See also AD-686 954,

Availability: Paper copy available from Superintendent of Documents,
GPO, Washington, D, C., 20402. $1.50.

ABSTRACT: Contents: The proposed ‘*Decade of Rehabilitation' - V.
Acton; A Teport on the International Prosthetics Intformation Secvice
Project; Five years of wheelchair evaluation; Some observations on the
transverse rotations of the human trunk during locomotion; Hydraulaic
knee controls for knee-level amputations; Some design aspects of arn
experimental fluidic control system; PForming sockets directly on
below-albow stumps; The orthotic prescription derived trom a concept
of basic orthotic functions; Anthropometric studies of the human foot
and ankle; UC-BL dual-axis ankle~control systea and UC-BL shoe
insert-biomechanical considerations; UC-BL dual-axis abBkle-control
system; UC-BL dual-axis ankle-control system-casting, alignment,
fabrication, and fitting; UC-BL shoe 1insert-casting ahd fablication;
Socket pressure as a function of pressure transducer protrusion;
Standards for ear restorations; Some functional and hygienic
considerations in facial restorations, (Author)

DESCRKIPTORS: (*Prosthetics, Reports), Artificial 1limbs, Control
systems, Design, Anthropometry, Ear, Eye, Feet, Joints (Physiology),
Materials, Casting, Posture, Medical research, Medical equipament

AD-698 595 CFSTI Prices: MF$0.95



ANTHROPOMETRIC DIMENSIONS OF AIR FORCE PRESSURE-SUITED PERSONNEL FOF
WORKSPACE AND DESIGN CRITERIA

Aerospace Medical Research lab Wright-Patterson AFB Ohio (009850)

Final r=2pt.

AUTHOR: Alexander, Milton, Garr2tt, John W., Flannery, Michaz2l P,
69 15F 1 FLD: 6N, SE, 923 USGRDR7001

AUg 69 259p

REPT NC: AMRL-TR-69-6

PROJECT: AF-7184

TASK: 718408

Frrata sheet inserted.

ABSTRACT: The results of an anthropometric survey of USAFP personrneal
wvearing the A/P22S-2 Full Pressure Suit fitted in accordanCe with the
USAF Eight-Ssize, Height-Weight Sizing Program are presented. One
hundred and thirty-eight measures were taken on each of thirty-tour
subjects standing, sitting and supine, with the suit in the
urinflated, inhtlated, and inflated-restrained conditions. Porty
circunfarences were wmeasured on a separate sample ot thirty-twvo
sub jects standing and sitting, with the suit uninflated and intlated.
Pictorial and verbal descriptions of the dimensions and detailad
numerical results, including clearance ranges, are presented. Graphs
comparing various dimensions across suit sizes are presented in the
Appendix. (Author)

DESCRIPTORS: (*Anthropometry, Military personnel), (*Pressure suits,
Military personnel), Design, Space fliqht, Efficiency

AD-697 V22 CFSTI Prices: HC$6.00 MF$0.95




A SELECTED AND ANNOTATED BIBLIOGRAPHY OF KOREAN ANTHROPOLOGY

National Museum, Washington, D.C.

AUTHOR: Knez, Eugenée I., Svwanson, Chang-su
6771K4 FLD: 5K, 6C, 942 USGRDR69Y23
23 Nov 68 251p*

ABSTRACT: Contents: Korean cCultural periods; Ethnology and Social
Ant hropology; Material culture; Linguistics; Pnysical anthropology.

DZSCRIPTORS: (¥*Anthropology., Bibliographies), (*North Korea,
Anthropology), (*South Korea, Anthropology), Culture, Linguistics,
Archaeoloyy, Social sciences, Anthropometry, Abstracts

IDENTIFIERS: *Korea, Et hnology, Social anthropology, Physical
anthropology, Arts

PB-186 289 CFSTI Prices: HC$6,00 MF$0,95



ANTHROPOMETPRY AND HUMAN ENGINEERING

Advisory Group for Aeronautical Research and Development Paris
(France) (005850)

6761K2 FLD: 5E, 1C, 907, 902 UISGRDR6923

1955 122p

REPT NO: AGARD-ograph-5

NATO furnished. Symposiur on Anthropcmetry, Human Ergineerinj and
Related Subjects conducted by the AGARD Aeromedical Pane],
Schevening2n (The Netherlands), 3-4 May Su.
Availability: Pub. in Sales Dept.., Pergamon Press, Inc.,, 44-01 21st
St., Long Island City, N. Y. 11101, No copies furnished.

ABSTRACT: Countents: Body measurefeNlts in Lelation to work spaces 1n
aircraft; Statistiques de bicmetrie medicale 2lementaire relatives au
personnel navigant de 1l'armee de l'air francaise; Sheldon types and
success in flight performance; Adapting the aeroplane to the pilot;
Instrument dials, instrument arrangement, and cockpit da2sign; A
met hodology for 1instrument display design; Factors aftfectinyg the
validity and wutility of aeromedical research data; The establishment
of a 1longitudinal study of the medical and psychological aspects ot
the U.S. naval aviator; Somatotyping; Human factors in aircratt
design.,

CESCRIPTORS: (*Anthropometry, *Human engineering), Aircraft cabins,
Pilots, Instrument panels, Cockpits, Aviation medicine, Naval
personnel, Design

IDENTIFIERS: Somatotyping

AD-695 339



ANTHROPOMETRIC CHANGES ASSOCIATED WITH HIGH ALTITUDE ACCLIMATIZATION
IN FEMALES

Arhy Medical Research and Nutrition Lab Denver Colo (0 39600)
AUTHOR: Hannon, John P.,, Shields, J. L., Harris, Charles W,
6683EY FLD: 6S, 923 USGRDR6922
1969 8p
Availability: Pub, in American Jrl. of Physical Anthropoliogy, vi1 n1
p77-83 Jul 69,

ABSTRACT: The anthropometTic effects of prolonged high altitude
exposure were studied in eight college women who lived on the summit
of Pikes Peak (14,100 tt.,) tor 2.5 months, Acclimatization to
altitude wvas associated with a decrease of skinfold thickness and a
reduction in limb circumference, but little change in body weaght, It
was concluded that these changdes reflected a 10SS ot subcutaneous tat
durfing the period of altitude exposure. Altitude exposure did not
produce any alterations in trunk circumference at the umbilicus or
buttocks, but it did cause an increase 1in the inspiratory chest
circumference at the axillary level and a reduction in expiratory
chest circumference at the subscapular level, (Author)

DESCRIPTORS: (*Anthropometry, High altitude), Adaptation (Physioloygy),
Females, ACclimatization, FPats, Body, Musculoskeletal system, Body
weight

AD-694 308
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ANTHROPCMETRY OF ATIR TRAFFIC CONTROL TRAINEES

Civil Aeromedical Inst Oklahoma City Okla (084050)
AUTHOR: Snow, Clyde C., Snyder, Richard G.

6312L4 FLD: 5E, 907 USGRDR6916

Sep 65 26p

MONITOR: FAA-AM-65-26

Also available as PB-169 870,

ABSTRACT: This report presents the body measurements of 684 air
trarfic control trainees enrolled in training programs conducted at
the Federal Aviation Agency Aeronautical Center at Oklahoma City
between August 12, 1960, and June 30, 1961, It includes the nmeans,
standard deviations, coefficients of variation, percebtiles, and
relatad statistics of 60 standard anthropometric and tunctional
measurements. The survey was initiated to provide adeguate craiteria
for 1improving the workspace design for the air traffiC Controller and
to provide anthropometric baseline data tor future biometric and aginyg
studies of Air Traffic Service personnel. (Author)

DESCRIPTORS: (*Air traffic controllers, Anthropometry), Civil aviat:on
¢ Human engineering, Physical fitness, Correlation technigques,
Stress (Physiology), Aging(Physiology), Statistical data,
Classification, Background, Body, Measurement, Predictions, Students

AD-689 810 CFSTI Prices: HC$6,C0 MF$0.95
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THE ANGLE OF SHOULDLR SLOPE IN NORMAL MALES AS A FACTOR IN
SHOULDER-HARNESS DESIGN

Civil Aeromedical Inst Oklahoma City Okla (0B4050)
AUTHOR: Snow, Clyde C.

6312L2 FLD: 6Q, SE, 13L, 941, 907 USGRDR6916
Mar 65 5p

MONITOR: FAA-AM-65-14

Also available as PB-169 175,

ABSTRACT: In order to establish craiteria for more comtortable
shoulder-harness design, this study was conducted to determine the
angle of slope of the top ot the shoulders where poorly titting
shoulder harness may Produce discomfort and, occasionally, functional
impairment through compression of the underlying sott tissues. The
mean shoulder-slope angle (measured frcm the vertical body axis) of
normal males based on this study of 55 Air Traffic Service trainees 1s
67.5 deg. with a standared deviation of 5.0 deg. (Author)

DESCRIPTORS: ‘(*Safety harness, Anthropometry), Civil aviation, Human
engineering, Statistical data, Photographic techniques, Arms, Muscles,
Design, Analysis of variance

IDENTIFIERS: Shoulder harnesses

AD-689 BI8 CFSTI Prices: HC$3.00 MF$0.95



SELECTED ANTHROPOMETRIC MEASUREMENTS OF 1640 U, S. ARMY WARRANT
OFFICER CANDIDATE FLIGHT TRAINEES

Army Aerom2dical Research Lab Fort Rucker Ala (404578)

AUTHOR: Schane, William P., Littell, Delvin E., Moultrie, Charles G.
6243c3 FLD: 5E, 1C, 9307 USGRDR6915

Feb 69 81p

REPT NO: USAARL-69-2

PROJECT: DA-3-A-025601-A-819

TASK: 3-A-025601-A-819054

ABSTRACT: The results of nine anthropometric BeasurementS conducted
upon 1,640 U. S. ArmY warrant officer candidates are presented. The
nine measurements were selected as those which contribute most to
aircrew workspace design in aircraft. Comparison of these data was
performed against similar measurements conducted upon tlying personnel
in five separate studies by other military services. (Author)

DESCRIPTORS: (*Cockpits, Design) ., (*Aviation personnhel, Human
angineering), Anthropometry, Milatary personnel, Correlation
techniques, Measure®ent, Human engineering, Safety, Tables, Regression
analysis, Army aircraft

AD-688 856 CFSTI Prices: HC$6.00 MF$0,95



BODY-COMPOSITION METHODOLOGY IN MILITAKY NUTRITION SURVEYS

Army Medical Research and Nutrition Lab Denver Colo (V39600)

AUTHOR: Krzywicki, Harry J., Consolazio, C. Frank

618413 FLD: 6P, 6H, 5I, 923 USGRDR6914

1967 21p

Avajilability: Pub., in Proceedillgs of a Symposium, National Academy ot
Sciences, Washington, D. C., Body Composition in Animals and Man,
p492-511, n.d. Pub. no. 1598,

ABSTRACT: A series of nutrition surveys were carried Out On troops
living in M®ilitary camps throughout the United States, under varied
conditions of temperature and environment (heat, cold, and altidude),
and on troops performing 1light, wmoderate, and heavy PhySical
aCtivities, The data include information on tood intake, body
composition, anthropometric measurements, maximal work pertormance,
and biochemical evaluation. Data ar€ now beilg cOmpiled, bY age
groups, at each militarY camp to determine the interrelationships and
intrarelationships axisting betveen nutritional status, . vork
per formande, and body composition. (Author)

DESCRIPTORS: (*mMilitary rations, Nutrition), (*Military Personnel,
Per formance (Human)), Potassium, Water, Body weight, Lipids,
Anthropometryy, Muscles, Performance(Human), Radioactive 1sotopes,
Tracer studies, Symposia

TDENTIFIERS: Evaluation, Body composition

AD-687 904 CFSTI Prices: HC$6.00 MF$0.95
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REVIEW OF PHYSIOLOGICAL MEASUREMENT TECHNIQUES FOk APPLICABILITY TO
SPACE FLIGHT CONDITIONS

Lovelace Foundation for Medical FRducation and Research, Albuquerque,

N. Mex. Dept. of Aerospace Medicine and Bioastronautics,
AUTHOR: Fraser, T. M.
586113 FLD: 6B  STAR0707

Feb 69  256p

REPT NO: NASA-CR-1277
CONTRACT: NASR-115
1969 CO11- 256 P Refs

DESCRIPTORS: *Anthropometry, *Bioastronautics, *Cardiography,
*Respiratory physiology, *Space flight stress, Biotelemetry, Manned
orbital laboratories, Stress (physiology)

N69-18085 CPSTI Pfices: P(C$6.00 MF$0.95

ABSTRACT:

Techniques in the fields of cardiovascular and respiratory function are
examined, and approaches to anthropometric and body composition are discussed
with a view toward those techniques which might be most useful in work to be per-
formed in a manned space laboratory. Rather than claiming to be a comprehensive
review., this study emphasizes areas where the information to be gained is signifi-
cant but where techniques available do not readily lend themselves to use in space
or where a multitude of available techniques requires consideration.




ANTHROPOMETRY OF JAPANESE PILOT
Japanese Air Self-Defense Force, Tokyo. A2ro-Medical Lab. (190 62)5)

Final rept. Mar 61-Mar 62

AUTHOR: Oshima, M., Fujimoto, T., Oguro, T., Tobimatsu, N., Mori, T.
5842B1 FLD: 6N USGRDR6909

Mar 65 114p

PROJECT: AF-7184

TASK: 7184038

MONITOR: AMRL-TR-65-74

Pub in Reports of the Aero-Medical Lab., v2 n2 Mar 62. Distribution

Limitation now Removed.

ABSTRACT: The results of an anthropometric SuUrvey of 23Y pilots ot the
Japanese air self-defense force are presented., The survey took place
in the spring of 1961 at five air bases located throughout Japan.
Sixty-two body dimensions wvere mReasuled on each subject by JASDF
flight surgeons. Measurements of the head, face, trunk, aras, and
legs vere included for the purpose of sizing and designing pressure
suits and associated protective gear tor use in the F-104J weapor
systems program. The percentiles, means, standard deviation, range
and coefficient of variation are presénted for each bOdy meaSurenment.
Comparisons with the 1950 USAF flying population are included. A
detailed description 1is given for each measurement accompanied by
explanatory diagranms, A four-size, height-veight program for JASDF
pilots 1is presented for use by protective equipment designers.
(Author)

DESCRIPTORS: (*Anthropometry, Pilots), (*Pilots, Japan), Japan, Body
veight, Extremities, Head, Body, Measurement, Fressure suits,
Feasibility studies, Jet fighters, Flight clothing

IDENTIFIERS: Height '

AD-462 062 CFSTI Price: PC$6.00



RELIABILITY OF MEASUREMENTS IN THE PROPOSED PHYSICAL FITNESS TEST FOK
WOMEN MARINES

Naval Medical Field Research Lab Camfp Lejeune N C (249600)

Interim rept.

AUTHOR: Rasch, Philip J., Hamby, Jefferson W., Harrelson, W. T.
569111 FLD: 6N USGRDR6907

Dec 67  20p

REPT NO: NMFRL-VOl-XVII/No-19

MONITOR: NAVMED-MF022.C1.04-8003-4

ABSTRACT: Test-retest coefficients of reliability vere determined for
the measuraments in the proposed new physical readiness test for Women
Marines, The four-block shuttle run was included for comparison with
the two-block shuttle run, anRd selected anthropcmetric data wvere
recorded on the subjects, The coefficients of r2liability were
satisfactorily high. The ftour-block shuttle run dJives a better
distribution of the data and a higher reliability coefficient than
does the two-block shuttie run and it is recommended that the former
replace the latter in the test battery. The subjects were tound to
have proportionately 1larger waist and hip girths than are considered
'ideal' at the present *ime., (Author)

DESCRIPTORS: (*Physical fitness, *Anthropometry), (*Females, *Marine
Corps), Reliability, Measurement, Selection, Correlation techniques,
Performance tests, Exercise, Military training

IDENTIFIERS: Women Marines

AD-682 243 CFSTI Prices: PC$6.00 MF$0,95



CLEARANCE AND PERFORMANCE VALUES FOR THE BARE-HANDED AND THE
PRZSSURE-GLOVED OPERATOR

Aerospace Medical Research Labs wWright-patterson APB Ohio (0VY85V)

Final rept.
AUTHOER: Garrett, John W.
5655F2 FLD: 5E, 69 USGRDR6 907
Aug 68  164px
REPT NO: AMRL-TR-638-24
PROJECT: AF-7184
TASK: 718408

ABSTRACT: The repPort SummarizZes hand and arm dimensional, clearance,
and strangth data of 27 adult males wearing the A/P22S-2 full-pressure
suit, Thirty-six measures were obtained under each ot three
conditions; bare-handed; gloved and unpressurized; and Jloved and
pressurized. The data are both summarizad for all subjects and
reported independently by glove size wvorn, Uses ot th2 data are
suJdested and spPecific design values recommended. (Author)

DESCRIPTORS: {*Pressure suits, Human enginearing). (*Gloves,
Per formance tests), Operators(Personnel), Anthropometry, Streligth,
Performance (Human), Desigh, Ef fectiVeness, Aerospace cratt,

Statistical rprocesses, llands, Tables
IDENTIFIERS: *Pressurized glovesrs Dimensions, Clearance

AD-681 457 CFSTI Prices: PC$6.,00 MF$0,.95



ANTHROPOMETRIC SURVEY OF THE ROYAL THAI ARMED FOKCES

Army Natick Labs., Mass. (G40 300)
AUTHOR: white, Robert M,

5625L1 FLD: SE, 6N USGRDR6Y06
Jun 64 62

ABSTRACT: An anthropometric survey of military personnel of the armed
forces of Thailand was conducted between October 1962 and March 19b 3.
Body measurements wvere obtained on a total series of 2,950 men,
consisting of 2,010 of tha Royal Thai Army, 610 Ot the Royal Thal
Marine corps, and 33u of the FKoyal Thai Air Force. Fifty-two
measurements vwere made on each individual., The anthropometric data
have been analyzed and are presented. The aveCage height and w213ght
of Thai military personnel wvere -equivalent to the bth percentile
values of height and weight for Unated States soldiers. The Thai
soldier 1is about four inNcheS Shorter in stature and 3V pounds lighter
in weight than the average United States soldier. The results ot the
survey, which provide information on the body size Ot Thai military
personnel, may be wu%iliZzed in the engineering design and sizing ot
clothing and 2quipment intended for wuse by the Royal Thai armed
forces, (Author)

DESCRIPTORS: (*Anthropometry, Military personnel), (*Military
personnel, Thailand), Body weight, Statistical data, Clothing, Design,
Human engineering, Populaticn, Tables

IDENTIPIERS: Height

AD-450 8136 CFSTI PpPrice: pCs$6,uV



A PORTABLE TEST BATTERY FOR COMPARATIVELY EVALUATING OPERATOx
PERFORMANCE IN FULL-PRESSURE SUIT ASSEMBLIES

Applied Psychological SeLvices Inc Wayne Pa Science Center (Wo2r174)

Final rept. Jun 67-Mar 68

AUTHOR: Siegel, Arthur I.,, Lanterman, Richard S.
S601D4 FLD: 6Q, 5SE USGRDR6906

Oct 68 86p

CONTRACT: F33615-67-C-1755

PROJECT: AF-7184

TASK: 718402

MONITOR: AMRL-TR-68-74

ABSTRACT: Recommendations for a portable battery of tests to assess
human wmobility in full-pressure suits are presented. The literatur2
wvas review2d to determine the types of instruménts and tests emDloyed
by prior investigators, Task analyses vwere performed on three
advanced vehicles to determine the body member-movement families most
frequently involved. A set of tests and measurements 1s suggested tor
those member-movement families found to be most frequently involved 1in
advanced flight. Necessary future steps for realizing the portable
battery are suggested. The test battery recommended includes the
Purdue Peg Board for fihger dexterity, a specially designed apparatus
for the strength of various body movements, a single dimension
tracking task for various coordination tests, a Leighton Flexomater,
and direct measurement devices for range of movement and static
anthropologyy measurements., (Author)

DESCRIPTORS: (*Pressure suits, Performance(Human)), Test methods, Test
equipment, Human engineering, Jet fighters, Lunar craft, MObility,
portable, Tracking, PulSe Cate, Anthrcpometry

IDENTIFIERS: Purdue peqg board, Leighton flexometers, F-111 aircraft,
Lunar excursion modules, Dexterity, Evaluation

AD-680 825 CFSTI Prices: PC$6.00 MF$0.95
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A DEVELOPMENT IN COCKPIT GEOMETRY EVALUATION

3o2ing Co Seattle Wash (059600)

AUTHOK: Hickey, Leo F., Springer, dayne E., Cundari, Francis L.
55953 FLD: 1€, SE USGRDR6YDA

Nov 68 Sup¥*

REPT NO: D6-53594

CONTRACT: NOOU14-68-C-0289

PROJEZCT: NR-213-065

ABSTRACT: The overall problem of cockpit evaluation is discussed.
Wit hin this context, the specific problea of cockpit geometry
evaluation is @axplored, Known methods for evaluatiny geometry (the
physical 1layout oOf the entire cockpit complex-displays, controls,
seats, personal equipment, windshield/canopy, interior surtace shape,
openings for ingress and egress) are summarized. Their advantages and
dlsadvahtages ale presented. The application of modeling technigues
that take advantage of computer capability ¢to improve geometry
avaluation 1s discussed. A research program, in progress, directed
towvard the full development Of a computerized model ot tne physical
aspects of flight crewmen and any cockpit configuration 135 presented
in some detail. (Author)

DESCRIPTORS: (*Cockpits, *Human engineering), Geometry, Positionlng
reactions, Flight <crews, MAircraft eguipment, Man-machine systeas,
Configuration, Anatomical models, Programming (Computersy),
Anthropometry, Flight simulators

IDENTIFIERS: Evaluation, Computerized simulation, BoelRan mal modelSs

AD-680 799 CFSTI Prices: PC$6.00 MF$0.95
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ANTHROPOMETRY AND TEMPORO-SPATIAL ENVIKONMENT

Lovalace Poundation for Medical Education and Research, Albuquerque,
l“. Hex'
AUTHOR: Roth, E. M.
5532E2 FLD: 6N STAR0702
Nov 68 97p
the AeFoSpace Environ. Nov. 1968 (See N69-12592 U2-04) Coll- 97 P Rets

DESCRIPTORS: *Anthropometry, *Manned space flight, *Psychological
factors, *Spacecraft design, *Work-rest cycle, Bibliographies, Body
size (biology), Confinement, Extravehicular activity, Human factors
engineering, Isolation, Pressure suits, Spacecraft environments

N69-12599  CFSTI Prices: PC$6.00 MF$0.95
ABSTRACT:

Anthropometry and the aerospace environment are analyzed in relation to
workspace factors, confinement, isolation and sensory deprivation, and activity
cycles. The use of percentile as opposed to average or mean values in anthro-
pometric data is emphasized. Body dimensions of U.S. males and Air Force fly-
ing personnel are summarized, with detailed tables of anthropometric data of
astrounauts. Increases in body dimensions from clothing are analyzed followed
by an anthropometric study of pressure suit design. Division of workspace into
functional compartments is considered.



COMPENDIUY OF HUMAN RESPONSES TO THE AEROSPACE ENVIRONMENT. VOLUME 3 -
SECTIONS 10-16

Lovelace Foundation for Medical Education and Research, Albuquergue,
N. Mex.
AUTHOR: Roth, E. M,
5532C3 FLD: 65 STAR0702
Nov 68 552p
REPT NO: NASA-CR-1205/I11/
CONTRACT: NASR-115
Coll- 552 P Refs

DESCRIPTORS: *Anthropometry, *Astronaut performance, *Nutritional
requirements, *Spacecraft cabin atmospheres, *SpaCecratt contamilation
, Bibliographies, Physiolcgical effects, Potable water, Pressure
efrfects, Pressure suits, Spacecraft environments

N69-12592 CFSTI Prices: PC$6.0U MF$0.95

No Abstract Available
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MUSCLE STRENGTH, FLEXIBILITY, AND BODY SIZE OF ADULT MALES

Antioch Coll Yellow Springs Ohio (031300)
AUTHOR: Laubach, Lloyd L., McConville, John T.
506314 FLD: 6N USGRDR 6821
14 APL 65 13p
CONTRACT: AF 33(615)-1101
PROJECT: AF-7184
MONITOR: AMRL-TR-65-107
Availability: Pub. 1n The Research Quarterly, v37 n3 p384-392 Oct 66.

ABSTRACT: Four measures ot muscle strength, two measures ot
flexibility, 30 anthropometric measures (both direct and indirect),
and the somatotypes of 45 male subjects were obtained and the
interrelationships among these measures 1investigated, A low but
statistically significant correlation was found between hip tlaxion
strength and the range of motion of hif extension-flexion; however,
this was the only strength measurement to correlate significantly with
the flexibility measurements. Many statistically signiticant (p =
.05) correlations were fcund between the anthropometric and the
strength measurements, but none between the anthropome€tric and the
flexibility measurements. The Only Somatotype component to correlate
sigrificantly with the measures of muscle strength was mesomorphy; the
correlations between the scmatotype ccmponents and the measures ot
flexibility were insignificant. (Author)

DESCRIPTORS: (*Males, *Anthropometry), Strendth, Adults, Muscles,
Tables, Joints (PhysiologyY), Tensiometers, Body weight

AD-674 306 CFSTI Prices: PC$3.00 MF$0.95



DERMATOGLYPHICS OF CENTRAL ASIAN DPEOPLES (DERMATOGLIFIKA NARODOV
SREDNEI AZII)

School of Aerospace Medicine Brooks AFB Tex (317000)
AUTHOR: Khit, G. L.
49441 FLD: 6N USGRDR 6819
19638 13p
REPT NO: SAM-TT-R-931-0768
Trans., from International Congress on Anthropology and Zthnojraphy
(ro. 7) n.p., n.d., Papers, by David L. Wood.

DESCRIPTORS: (*Anthropomatry, USSR) , Anthropology, Population,
Measurement, Hands, Tables, Anatomy

IDENTIFIFRS: Ethnic groups, *Dermatoglyphics

AD-672 803 CPFSTI Prices: PC$3.,00 MF$0.95

j e



ANTHROPOMETRY OF THE HUMAN FAR (A PHCTOGRAMMETRIC STUDY OF USAF FLIGHT
PERSONNEL)

Ant ioch Coll Yellow Springs Ohio (031300)
AUTHOR: Laubach, Lloyd L., Alexander, Milton
477344 FLD: 6P USGRDR6816

Jaf 68  36p

CONTRACT: AF 33(615)-1101, F33615-67-C-1310
PROJECT: AF-7184

TASK: 718408

MONITOR: AMRL-TR-67-203

ABSTRACT: A technique was developed that enables precisely specitied
ear dimensions to be measured directly from PhotoMetriC slides,
Summary statistics for each of the wvarious earl dimensions are
presented for a sample of 500 subjects randomly chosen from a total
series of 2236 photographic slides collected during the 1957
AuthropometriC Survey of USAF Male Flying Personnel. Regression
equations for predicting the various ear dimensions from Ear Length
and Ear Breadth are presented. A complete intercorrelation matrix for
all variables studied in this research is also shown. The reliability
-and objectivity of the technique are discussed, (Author)

DESCRIPTORS: (*Anthropometry, - *Ear), Aviaticn personnel,
Photogrammetry, Yeasurement, Reliability, Table- Correlation
techniques, Air force personnel

AD-670 869 CFSTI Prices: PC$6,00 MF$V,.95



STEREOPHOTOGRAMMETRY AS A MEANS OP ANTHROPOMETRY ' FOR MENTALLY
HANDICAPPED CHILDREN

Illinois Univ., Urbana. Dept. of Civil Engineering. (176 010)
AUTHOR: Weissman, S.r Herron, R, E.
4631K3 FLD: 14E, 6N USGRDR6B13
Nov 67 71p
REPT NO: Photogrammetry Ser=11
GRANT: PHS-NB-(7346-0121

ABSTRACT: Contents: 1Introduction and statement of the problem; Review
0of related literature; Surface area determination; Direct methods;
Morophotogrammetric methods -~ selection and ldayout of equlpment,
arrangement and pose Of the Subject, review ot moncphotogrammetric
methods; Stereophotogrammetric methods =-- selection and layout of
equipment, arrangement for stereophotogrammetriC approach; Body volunme
determination; Methods wused in present investigation -- the analog
stereophotogrammetric approach, experiments and tests, the aRalytical
approach,

DESCRIPTORS: (*Anthropometry, *Photographic techniques)
Photogrammatry, Stereoscopic photography, Children, Body, Surtace area
. Photogyraphic equipment, Accuracy, Reviews

PB=-178 125 CFSTI Prices: PC$6.00 MF$0.95
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PHYSIOLOGICAL CHARACTERISTICS OF CHILDREN

Foraign Technology Div Wright-Patterson AFB Ohio (141600)
AUTHOR: Galperin, S. T.
4471By FLD: 6P USGRDR6810
22 Sep 67 309p
REPT NO: PTD-HT-67-184
Edited trans. of mono. FiziOlogicheskie Osobennosti Detei, Moscow,
1965 243p.

ABSTRACT: Age physiology is aa important component ot the curricuium
on human physiology. This report presents basic patterns and facts on
the structure and functions of the bodY of school age children.
Particular attention is paid to the physiological basis of
consciousness, unity of the higher neural activity, and the psyche.

DESCRIPTORS: (*Physiology, *=Children), HuBahs, DPhySical titness,
Growth, Anthropometry, Hygiene, Anatomy, Nervous system, Reflexes,
Exercise, Aging(Physiology)

IDENTIFIERS: Translations

AD-666 716 CFSTI Prices: PC$6.00 MF$0,95



ANTHROPOMETRIC SURVEY OF THE ARMED PORCES OF THE REPUBLIC OF VIETNAN

Army Natick Labs,, Mass, (040 300)
AUTHOR: White, Robert M,

4451G1 FLD: 5I, 6N USGRDR6809
oct 64 13p
CONTRACT: ARPA Order-267-6

ABSTRACT: An anthropometric survey of military personnel of the
Republic of Vietnam was conducted between 28 May and 1 July 1964,
Bodly measurements were obtained on a total series of 2,129 men
consisting of 1,225 of the Army, 299 of the Navy, 301 of the Marine
Corps, and 304 of the Air Force, Fifty-one measuremernts were made on
each 1individual, The anthropometric data were analyzed and are
presented in this report 1in the form of statistical values. It was
found that the 50th percentile value for the stature of Vietnamese
military personnel 1s equivalent to the 2nd percentila value tor
United States soldiers, while the 5VUth percentile value tor the weight
of Vietnamese is less than the 1st percentile value for United States
soldiers, The average Vietnamese is about 5 inches shcrtar in stature
and 43 pounds lighter in weight than the average United States
soldier., The results of the survey may be utilized in the engineering
design and sizing of clothing and equipment intended for use by the
Armed Porces of the Republic of Vietnanm, (Author)

DESCRIPTORBS: (*Anthropometry, Vietnam), Statistical analysis, Body,
Measurement, Clothing, Human engineering, Anthropoloygy, Military
personnel

IDENTIFIERS: Sizes(Dimensions)
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AIRCRAFT INSTRUMENT PANEL PLACEMENT
Human Engineering Labs Aberdeen Proving Ground Md (172850)

Technical note
AUTHOR: Barmnes, John A,
431113 FLD: S5E, 1D USGRDR6 807
Jan 68 19p
REPT NO: HEL-TN-2-68

ABSTRACT: The Placement of the aircraft instrument panel has been
governed by the 1947 recommendations of the Armed Porces-NRC Vision
Committee, This distance, 28 1inches from eye to Panel, is not always
compatible With present-day aircratt designs. A criterion tor
determining the placement of the instrument panel 1s develop2d and the
maximum Aallowable eye-to-panel distance is given in this paper.
(Author)

DESCRIPTORS: (*Instrument panels, *Human engineering), Contiguration,
Plight instruments, Design, Vision, Anthropometry, Visual acuity,
Detection, Probability, Military requirements, Pilots

AD-664 750 CFSTI Prices: PC$3.00 MFP$0.95
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DETERMINATION OF CENTERS OF GRAVITY OF CHILDREN, SITTING AND STANDING

Civil Aeromedical Inst Oklahoma City Okla (VBUUSY)
AUTHOR: Swearingen, John J., Young, JOseph W,

4C93n FLD: 6N, 1B USGRDR6802

Aug 65 17p

MONITOR: FAA-AM-65-23

ABSTRACT: There have been nuUmeroUs instances in which small children
have been thrown out over the top of the seat belt in rough air and
airline <crashes, indicating that ¢the present seat belt iS not a
satisfactory restraint devVice for children 2 to 10 years old. Da%a
defining the location of the center of gravity of children ot
dif ferent ages in the sitting position have not been available and are
urgently needed to serve as a basis for developing an improved
restraint system for children. Tc supply these data tor design
requirements approximately 1,200 children (agdes 5 to 18) wefe Dpalanced
orn a specially deSigned center-of-gravity machine 1in sitting and
standing positions. The center of gravity ot small children in the
standing position will be most wuseful in the design ot floOtation
2quipment., This study sho¥s that ¢the center of gravity for small
children sitting in an airline seat is located roughly 5 in. above the
seat belt and explains why children slip ocut over the seat belt during
crash decelerations, Complete data of location of centers of gravity
along with anthropometric data of the children studied are presented.
(Author)

DESCRIPTORS: (*Children, *Center - of gravity), (*Anthropometry,
Children), Aviation safety, Safety harneSs, Aircraft seats, Design

AD-661 865 CFSTI Prices: PC$53.00 MF$0.95
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ANTHROPOMETRIC SURVFEY OF THE ARMZD FORCES OF THE REPUBLIC OF KOREA
Rowland and Co Haddonfield N J (310300)

Final rept.

AUTHOR: Hart, Gary L., Rowland, George E., Malina, Robert
4083D2 FLD: 6N, S5E, 15E USGRDR68U2

Ooct 66  121p

REPT NO: R/C-66-30-9

CONTRACT: DA-19-129-AMC-480 (N)

PROJECT: 17014501744

MONITOR: LPT-7

ABSTRACT: Anthropometric and eguipment evaluation surveys ot the
military personnel of the Republic of Korea were conducted betwe2n May
and November of 1965, Body measurements and eJuipm2nt evaluation data
weCe obtained on a series of 3,747 men (3,249 Army, 190 Air Force, 141
Navy, and 167 Marine). Fifty-nine body measurement and twelty
equipment evaluation heasures vere made on each individual.
Procedures and supporting equipment were developed duraing the course
of the project which permitted the collection of more data wlth
greater accuracy in less time and with gJreater statistical
interpretability than 1in any other anthropometric survey of racord.
0Of the 59 body measurements taken from Korean soldiers, 39 were
directly comparable with data ¥Which had been previously collected fron
U. S. troops. The differences between means of the two samples were
statistically significant for 30 of the measures. The means of aata
from 1l, S. troops exceeded those of Korean soldiers on 33 of the
measures, indicating larger physical size in almost all dimensions.
Korean troofs expressed themselves on the question: ‘*Insofar as *fat*
is concerned, the (equipment) sSupplied bY the U, S. ACDY 1S eeeee' ON
a seven-point continuum ranging from ‘excellent' to ‘vary poor.'
Respondents filled out a questionnaire containing Jeneral statements
describad above as well as more specific iteas relating to grasping,
reaching, and positioning the equipment insofar as comfort and
effectivenass were concerned. Subjects rated the smaller, lighter
equipment favorably with respect to ease of handling, and reported
considerable Jdifficulty using larger weapons and equipment. (Author)

DESCRIPTORS: (*Anthropometry, *Armed forces(Foreign)), South Korea,
Human engineering, LoYistics, Design, Statistical data, Questionnaires
+ Attitudes, Military personnel
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PHYSICAL DEVELOPMENT OF SCHOOL CHILDREN (B-14 YEARS OF AGE) OF THF
KOLA PENINSULA

Joint PublicationS Kkesearch Service, Washington, D. C. (193 300)

AUTHOR: Lapitskii, P. G., Belogorskii, V. Ya., Nemzer, M. P.
4051E4 FLD: 6N USGRDR 6801

23 oct 67 S5p

Trans. of Pediatriya (USSR) vd6 n8 pBO-1 1967,

ABSTRACT: Children can develop equally well both in the south and ain
the north if they are provided with rational care and the appropriate
hygienically based conditions of 1life and nutrition. For further
improving the physical developmant of the transpolar school children,
it is essential, in our view, to (a) continue the vigorous and
profound efforts aimed at eliminating the unfavorable natural tactors,
(b) implement in a more decisive and [lanned manner
sanitation-hYgienic measures directed at the rational organization ot
the school and home environment, and (c) reconsider the time tor the
commencemert and termination of studies and set up vacation schedules
in accordance with local conditions. To this =2nd, it is essential to
attract large groups of medical and pedagogical workers, as well as
the community of the oblast! as a whole. The urgency of solving the
problems connected with furthering the physical development of school
children in the Far North 1is increasing Conmmensurately with the
tempestuous development Of thesSe regions.

DESCRIPTORS: (*Children, *Physical fitness), (*Anthropometry,
*Acclimatization), Environment, Nutrition, Adaptation(Physiology),
Hygiene, Deficiency diseases, Medicine, Students, USSR
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FOOT MEASUREMENTS OF PROPER FIT OF ARMY SHOES

Army Medical Research Lab Fort Knox Ky (039650)
AUTHOR: Freoedman, Arthur, Huntington, Everett C,, Davis, George C.,
Magee, Richard B., Milstead, Valgene M.

388384 FLD: 6P, 15E USGRDR6722
11 Mar 46 172p
REPT NO: 3

PROJECT: T-13, 611
MONITOR: 18
Rept. on proj. 'Fort Dimensions of Soldiers.'

ABSTRACT: A plan was developed to secure as many foot measurements as
seemed necessary for the definition of the variety or foot sizes and
shapes, on a sufficient number of subject3 to be represantative of the
young, male population of the Army. The slection of the appropriate
mea surements was made on the basis of the experiénce accumulated by
the Laboratory, and moditied in accordance with suggestions oftered by
the Quartermaster representatives, shoe and last manufacturers, an
orthopedist, and an anthropologist. Special eftort was made to select
ana define the dimehsions to be measured in such a way that the
position of each in space could be described. Accordaingly, in
genaral, all length and breadth measurements are referred to a set of
rectilinear cordinates by orienting the foot prior to measuring, and,
vherever necessary, measurements are referred to definable landmarks
on the foot surface or at a standard distance froam some conhstant
reference point. Accordingly, the measurements are not in aevery
instance those in current use by the shoe trade. (Author)

DESCRIPTORS: (*Feet, Measuresment), (*Shoes, Army personnel),
Anthropometry, Desiygn, Tables
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SUGGESTED MODIFICATIONS 1IN THE TURRET OF THE M5A1 TANK TO IMPROVE
GUNNER-COMMANDER'S POSITION, USE OF SIGHTS AND OPERATION OF CONTROL

Army Medical Research Lab Fort Knox Ky (039650)
AUTHOR: Roberts, Lester B.
388201 FLD: SE, 19F USGRDR6722
9 Aug 43 27p
MONITOR: 18

ABSTRACT: Space limitations in the turret of the M5A1 tank are such
that completely ad2quate man clearance, based upon the full range ot
anthropometric measurements of personnel, cannot be obtained. A
certain amount of restriction wmust be accepted. A study of tae
spatial arrangements of seats, ccntrols, etc., in the present tank
suggests, however, that improvements can be sacured without
interfering with basic functions of the vehicle. In order to
demonstrate the possibility of such changes trom the standpoint ot
space requirements and to determine the degree ot inrprovement whickh
may be obtained, modifications were made in an M5A1 tank which ale
described in this report,

DESCRIPTORS: (*Gun turrets, *Human engineering), Design, Gun sights,
Tar ks (Combat vehicles), Anthropometry

AD-658 639 CFSTI Prices: PC$6.00 MF$0.95



HOMAN FACTORS EVALUATION OF BODY-SUPPOPTED AIRCREWMAN®S BUTTOCKS AND
CROTCH PROTECTIVE UNITS: (COMPARISONS OF TWO HEIGHTS OF CROTCH
PROTECTOR AND THREE SUSPENSION SYSTEMS)

Army Natick Labs Mass Pioneering Research Div (4009 33)

Technical rept.
AUTHOR: Burse, Richard L.
3824K3 PLD: 6Q, 19D, SE USGRDR6721
Jan 67 28p
REPT NO: EPR-14
PROJECT: DA-1C024701a121-02
MONITOR: USA-NLABS-TR-68-u4-PR

ABSTRACT: The researCh described wvas an evaluation ot body-supported
aircrevmen's buttocks and crotch protective units in which twvo heights
of crotch protector and three different suspension systels wele
compared with respect to fit, comfort, ease of use, estimated length
of time2 the system could be wused and the adequacy ot several
dimensions of the protective units, In general, both types of
protective units and all three suspension sYstems were ejually
satisfactory. One type of suspension system and one height of crotch
protector were significantly easier to use, however, while both crotch
protectors were tO0O0 wide, Subjects desired that the longer crotch
protector be shortened and the shorter crotch protector be lengthened
to approximately the same length, This desired change apparently was
based on factors other than physical disccmfort. (Author)

DESCRIPTORS: (*BodY armor, *Human engineering), (*Aviation personnel,
Body armor), Design, Acceptability, Flight clothing, Anthropometry
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BODY VOLUME OF ADULT MEN
Schonl of Aerospace Medicine Brooks AFB Tex (317000)

Rept. for 10 Mar 64-9 Dec 66
AUTHOR: Ward, Chester L.

3771P1 FLD: 6P USGRDR6720
REPT NQO: SAM-TR-67-42
PROJECT: AF-7758
TASK: 775801
MONITOR: 18

ABSTRACT: Body composition determinations were made on 404 adult men
by use of a volumetric mathod., The testing of a proposed nomogram tor
estimation of body volume from height and weight revealed the chart to
be kiased for adult men. Body volume was tound to correlate well with
body weight (correlation coefficient of .996). Body volume of men 1in
liters, V, may be estimated from body weight in kilograms, W, by using
the formula: V= -4,7573 ¢« 1.0153 W, The ideal weight given on the
USAF standard weight table was found to have a Correlation coefticient
of only .672 with calculated percent body fat. (Author)

DESCRIPTORS: (*AnthropometryY, Males), (*Body, Volume), Body weight,
Lipids, Obesity, Humans, Correlation techniques

AD-657 316 CFSTI Prices: PC$3.00 MF$0.95
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DEVELOPMENT OF A COMBAT BOOT LAST FOR THAI AND VIETNAMESE MILITARY
FORCES '

Army Natick Labs Mass Clothing and Organic Materials Dav (400237)

Final rept. (Phase 2), 11 Oct 65-20 Jan 66
AUTHOR: Swain, Douglas S.
3665H3 FLD: 15E, 6N USGRDR6718
May 67 27p
CONTRACT: ARPA Order-267
MONITOR: USA-NLABS-TR-67-81-CNM

ABSTRACT: The report covers Phase II of work accOmPliShed by the U. S.
Arty Natick Laboratories, Natick, Massachusetts under Advanced
Research Project Agency (ARPA) Order No. 267, Amendaent 11 on 'The
Development of a Combat Boot Last for Thai and viethalese Military
Forces, The prfogram Vas a joint venture conducted with
anthropometric data on Thai and Vietnamese feet origainating at the
Natick Laboratories, and preliminary tests Of lasts and tootwear
models deVeloped from this study by Jones and Vining, Inc., Brockton,
Massachusetts, The Project Officer on this program from the Natlck
Laboratories, and the representative from Jones and Viningy, Inc., were
in Thailand and Vietnam frcm 24 March to 24 April, 1965 at which time
they ~conducted fit and wear tests of combat boots manufactured over
the newly-developed last, The tests showed that YY percent ot the
Vietnamese/Thai military personnel could be adequately titted using
the new last with minor modifications, whiCh were made. Models and
equipment to fabricate the boots were provided to Thailand and
Vietnam, U. S. Military Assistance Command. (Author)

DEéCRIPTORS: (*Shoes, *Armed forces supplies), Thailand, Vietnan,
Japan, United States, Protective clothing, Arm®d rorces researlch, Wear
résistance, Measulement, Anthropometry

AD-655 529 CFSTI Prices: PC$6.00 MF$0.95
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BODY SEGHMENT PARAMLETERS
New York Univ,.,, N. Y. ReseaCfch DiV. (4G1 853)

Final techhical rept.

AUTHOR: Drillis, Rudolfs, Contini, Renato
365234 PLD: 6P, 6E USGRDR6718

Sep 66 114p

REPT NO: TR-1166.03

MONITOR: 18

ABSTRACI: The procedures outlined provide suitable results for body
segment parameter dJdeterminations where these are desaired on the
population for which the study was conducted, The data may be used on
other populations but must be applied with judgment. The technigjues
which were developed for determining body seygment parameters, should
be used for determining these parameters on other age dgroups and whele
there are distinguisable differences in body configuration. These
body parameters and the variations therein should have important
clinical 1implications in the funcCtional restoratlon Ot the PhySically
disabled. They should prfovide clues for imfprovement of the design ot
assistive devices, prostheses and orthoses and also provide an
additional means for tollowing the progress the therapy prescribed in
other pathophysiological situations.

DESCRIPTORS: (*Anthropometry, *Prosthetics), Body weight, Volume,
Center of mass, Biophysics, Inertia, MNoment of inertia, Densaty,
Population (Mathematics), Casting, Rehabilaitation, Stress (Physiology),
Tolerances(PhYsiology), Statistical analysis

IDENTIFIERPS: Biomechanics
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ANT HROPOMETRY OF THE LATIN-AMERICAN ARMED FORCES
Army Tropic Test Centef Fort ClaYton Canal Zone (V42290)

ReSealch rept.

AUTHOR: Dobbins, D. A., Kindick, C. M.
361211 FLD: 6N USGRDR6717

May 67 1p

REPT NO: RR-10

PFOJECT: DA-1L013001A91A, TECOM-9-6-0069
MONITOR: 18

ABSTRACT: The U.S., Army Tropic Test Center made anthropometric
measurements of a sample of Latin-American military personnel in the
Caral Zone from September, 1965 to September 1966, A total of 733
trainees were measured--600 airmen at the USAF Inter-American Air
Force Academy and 133 army personnel at the US Army School of the
Americas. Eighteen Latin~American countries are represented 1n the
sample, The average age for the sample was 23 years, average height
was 65,5 inches, and average weight 140 pounds, Percentiles and
ranges for 76 physical measurements are presented, i1Ncluding isometric
strength and hand-grip measures. Reliability coefficients for
strength measurements ranged from ,73-.87, Comparisons with Thai and
U.S. personnel showed that the Latil-AmeCican sample vas intermediate
between the ¢two on most physical dimensions, however, the Latin
Americans were much closer in size to the Thai than to #.,S. military
personnel, Photographs illustrating various body builds are shown.
(Author) :

DESCRIPTORS: (*Military personnel, *Anthropometry), Latin America,
Strength, Body weight, Clothing, Physical fitness
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BODY COMPOSITION OF A MILITARY POPULATICN FT. CARSON 1963, I. BODY
DENSITY, FAT, AND POTASSIUM 40

Army Medical Research and Nutrition Lab,, Denver, colo. (V39 60UL)

Final rept.

AUTHOR: Krzywicki, Harry J., Chinn, Kenneth S. K.
28Y42E2 FLD: 6 TAB6701

22 Jul 66  22p

REPT NO: USAMRNL-296

PROJECT: S5011-6,11,4501.1

MONITOR: 18

ABSTRACT: Body Volumes were mcasured on 97 soldiers between the ages
of 17 - 52 years by water displacement volumetry and corrected tor
respiratory gas by a nitrogden washout technigue. Total body potassium
40 Was measured by a NaI crystal lov level jamma radiation counter.
The subjects were grouped into 5 year age increments ard compositional
changes were noted tO Occur in per cent body fat and quantity of body
potassium present. Body density decreased with age reflecting an
increase in body fat., Total body potassium diCreased with age. Both
parameters varied independent of body weight and appear age dependent.
Eight additional obese subjects were found to have the lowest body
density and total body potassium values (gm K/kg body weight).
FEffective ranking of body fat burden of populations was demonstrated
by body volumetry and age differences were noted from potassium 40C
counting, A correlation coefticient of r = 0,731 was demonstrated
between body density and body potassium (gm K/kg body vweight).
(Author)

DESCRIPTORS: (*Body, Potassiun), (*Lipids, Body) , Nutrition,
Anthropometry, Volunme, Body weight, Obesity, Density,
Aging(PhysiologyY), Statistical analysis .
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A STUDY OF ONE-HANDED LIFTING
Antioch Coll Yellow Springs Ohio (031300)

Final rept,

AUTHOR: McConville, John T., Hertzbery, H., T. E.
2792G2 PLD: 6M, 5D USGRDR6619

May 66 2p

CONTRACT: AF 33(616)-6792

PROJECT: AF-T7184

TASK: 718408

MONITOR: AMRL-TR-66-17

ABSTRACT: The research study is 1intended to aid in establishang
realistic criteria for size and weight of industrial packages. Size
and weight, objective and subjective factors that potentially affect
human weight-lifting, and proper approach to the design of industrial
loads are discussed. Additional programs of investigation that would
clarify other aspects of the problem are outlined. This study examined
the 1interaction of two variables--wvweight and width--ot one--handled,
synmetrical boxes that a sample of 30 adult maleS were able to lift
from the floor to a table 30 inches high. No carrying was invvolved,
The subject sample was chosen to be a reasonable representation by
height and weight of the U, S, Air Force Population. All liftts wvere
made vwith the preferred hand under t*ideal' laboratory conditions. Box
width was varied from 6 to 32 inches., The mdximum weight of bhox that
subjects were able to litt varied linearly, but inversely, with the
width of the box. From this sawmple, the maximum weight that 95% of the
population would be able to lift--but not necessarily carry--can be
expressed by a linear equation: Y = 60 -X, were Y is the weight (an
pounds) of the package to be lifted and X is the width (in inches).
The numerical values of this formula provide a recomPended upper limit
on the design of industrial or military equipment which must be lifted
under 1deal conditions. It the expected conditions of use are 1l®ss
than 4ideal, or if carrying for apPPreciable distances 1s likely to be
necessary, reasonable reductions in weight, or size, or both should be
made by the manufacturer. (Author)

DESCRIPTORS: (*Strength, ﬂales), (*Anthropometry, Air torce personnel)
» Muscles, Weight, Packaglng, Air force equipment, Human enginearing
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RELATIONSHIPS BETWEEN FLEXIBILITY, ANTHROPOMETRY, AND THE SOMATOIYPT
OF COLLEGE MEN

Antioch Coll Yellow Springs Ohio (031300)
AUTHOR: Laubach, Lloyd L., McConville, John T.
2771433 FLD: oM USGRDR6620
1966 2p
CONTRACT: AF 33(615)-1101
PROJECT: AF-7184
TASK: 718408
MONITOR: AMRL-TGR-65-31
Availability: Published in Research Quarterly wvi37 n2 p241-51 May
1966,

ABSTRACT: Pourteen flexibility measurements, 63 direct and deriVed
anthropometric measurements, and the somatotypes ot 63 college men,
mean age of 19,0 yearse vwere obtained in order to assess the
relationships between flexibility and ahthropometric measurements,
anthopometric measurements and scomatotypes, and tlexibility and
somatotype. The correlations between the flexibility measurements and
the anthropometriC measurements wele lo¥ and mostly insigniticant,
Body fat, as measured by skintold calipers, yielded fairly high
significant negative correlations with the flexibility measurements,
The <correlations beotweel the fleXibilitY measurements and somatotype
vere insignificant. Generally high <correlation coefticients were
obtained between the anthropometriCc measurements and somatotype.
(Author)

DESCRIPTORS: (*AnthTopometrY, Students), Universities, Anatomy, Body
weight :
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HUMAN BODY DENSITY AND FAT OF AN ADULT MALE POPULATICN AS MEASURED BY
WATER DISPLACEMENT

Army Medical Research and Nutrition Lab Denver cColo (U39600)
AUTHOR: Krzywicki, HarrY J., Chinn, Kenneth S. K.
2731L3 FLD: 6 USGRDR6621
21 Jul 66 2p
REPT NO: 297
PROJECT: da-3a014501B71R
TASK: 92

ABSTRACT: Body volume was measure€d on 14 male adults at 7 intervals
during a 24 hour period wusing a wvater displacement technique. The
variation in body densities fell within the accepted limits of arror
propagated by th2 technique., Body densities were also pertormed on
173 male adults ranging between the ages of 17-69. Values vwere
effectively ranked in terms of age and body tat, demonstrating a
continued inCr2ase in body fat with an increase in age. These values
vere independent of body wveight, The human body volumeter 1s a
simple, rapid and effective device whiCh Compares favorably with the
undervater weighing technique for estimating body density in large
populations., .The ©precision for estimating bhody tat is 40,488 k3 vhen
the residual 1lung volume is measured but is reduced to 1.52 kg when
the volume is estimated. (Author)

DESCRIPTORS: (*Body, *Lipids), Body weight, Aging(Physiology). Volume,
Density, Anthropometry, Males
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A STUDY OF THE INTERRELATIONSHIPS OF PSYCHOLOGICAL AND PHYSIOLOGICAL
""ASURES ON SUBMARINE ENLISTED CANDIDATES: TI. HISTORY, EXPERIMENTAL
DESIGN, AND STATISTICAL TREATMENT OF DATA

Naval Medical Research Lab New London Conn (249700)
AUTHOR: Cook, Ellsworth B.,, Wherry, Rchert J.
2713L3 FLD: 6M, SH, SI USGRDR6622
9 Mar 49 2p
REPT NO: MRL-142
MONITOR: NAVMED-NM-003-017-1
Frepared in cooperation wvwith Ohio State Univ., Columbus.

ABSTRACT: Some 330 physiological and psychological measures wele
obtained on a population of 120 submarine enlisted candidates. The
purpose and background of the main problem (that ot making the
submarine selection prfogram more objective) is presented, and current
screening measures are discussed together with additional indices
included for purposes of comparison, The 33(¢ measurelents wele
subdivided 1into 1logical subject wmat+er fields and tactor analyzed.
Areas covered included physical fitness tests, urinary 17-kaetosteroid
and androgen output and stress tolerance, PpPsychiatlic interview,
Rorschach, physical characteristics, anthropometric and somatotyping
data, blood data and psychological tests, This paper 1s designed to
facilitate reading of later reports in the serlies, ahd to this
purpose, a detailed discussion of the nature of the correlation
coefficient and the technique of factor analysis 1is included in the
appendix material,

DESCRIPTORS: (*Submarine personnel, Selection), Physicai taitness,
Medical examination, Psychiatry, Psychcmetrics, Projective techniques,
Stress (Physiology), Stress (Psychology)., Anthropometry, Blood counts,
Visual acuity, Color vision, PitCh discrimination, Audiometry,
Personality, Factor analysis

AD-639 6130 CFSTI Prices: PC$3.0C MF$0.95




SELECTED FACIAL MEASUREMENTS OF CHILDREN FOF OXYGEN-MASK DES IGN

Civil Aeromedical Inst Oklahoma City Okla (VB4 0s0)
AUTHOR: Young, Joseph W,
2695A1 FLD: 6J, 6M USGRDR6622
Apr 66 2p
MONITOR: AM-66-9

ABSTRACT: Requirements for desing of oxygen masks and other equipment
for effective protection of children in high-altitude tlight
necessitate a new facial-BeasuCement series. A program to meet this
demand was initiated ¢to (1) select a basic set of standard
measurements, (2) define and standardize new measurements of specitic
structural features based on ¥ell-derfined or established anatomical
landmarks, (3) conduct a series of surveys on selected representative
children of all aqges, and (4) determine significant dimensional ranges
of tfacial structures for use as standardized design crateria. The new
series provides 10 standard and 8 new facial measurements, all of
vhich are dimensionally related to other commOn measuring points to
permit a comparison with other series cf facial measurements. This
survey is Dbased upon a selected population of 978 Caucasian subjects
of ages 1 month through 17 years. The nuUmber of subjects in each age
and seX group was controlled to assure constant sample distributaon
throughout the series., A continuation ot this suty is proposed to
include representative populations for both the Negro and Mongoloid
types. (Author)

DESCRIPTORS: (*Oxygen masks, Design)., (*Children, Oxygen masks), (
*Anthropometry, Children), (*Face, Measurement), INRfalts, Adolescents,
Head

AD-640 062 CPSTI Prices: PC$3.C0 MF$0.95



ANTHROPOMETRY OF COMMON WORKING POSITIONS
Aerospace Medical Research Llabs Wright-Patterson AFB Ohio (VUYB50)

Final rept., Jul 61-Jul 62

AUTHOR: Alexander, Milton, Clauser, Charles E.
2603A4 FLD: 5D, 6M USGKDR6612

Dec 65 2p

REPT NO: AMRL-TE-65-73

PROJECT: af-718u

TASK: 713408

RBSTRACT: Twenty-six dimensions of the human body ir various working
positions (standing, bendingy, kneeling, sguatting, supine, and
sitting) were obtained by photography or by direct measurement. The
pur pose of the study was to provide the human engineer with
anthropometric data of various missile worker's positions so that more
adequate work stations can be designed, EaCh dimenslon 1s defined
verbally and grabPhically; and the 5th, 25th, 50th, 75th, and Y5th
percentiles and other statistical data are presented, (Author)

DESCRIPTORS: (*®Anthropometry, *Posture), (*Human engaineering, Guidad
missile personnel), PhotOgrammetry, Measurement

AD-632 241 CFSTI Prices: PC$3.00 MF$0.95
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THOUSAND AVIATOR STUDY: NONVESTIBULAR CONTRIBUTICNS TO POSTURAL
EQUILIBRIUM FUNCTIONS

Naval Aerospace Medical Inst P3nsacola Fla (40US80)
AUTHOR: Fregly, Alfred R. , Oberman, Albert, Graybiel, Ashton,
Mitchell, Robert E.
2544 F1 FLD: 60, 6R USGRDR66G1U
17 Mar 66 2p
KEPT NO: NAMI-956
CONTRACT: nasa order-R-136
MONITOR: NAVMED MF022,03,02-5007-10
research supported in part by PHS.

ABSTRACT: 1In a preliminary study of nonvestibular sources of variance
ir the postural equilibrium fuhctioning of a group of middla-aged
males, twenty-eight of thirty-eight selected measures were shown to be
related to one or another of three posturdal Criteria, Outstaiding

among these, 1in descending order of magnitude, are: ibdominal
circumference, age, endomorphy, heart rate immediately atter axercise,
and duration of cigarette smoking. These and other findings are

discussed in terms of theil implications for vestibular and
gerontological reszarch. (Author)

CESCRIPTORS: (*Equilibrium, *Posture), Aging(Physiology), Medical
examination, Aviation medicine, Spac® mediclne, Correlation techniques
, AGthroPometry, Pulse rate, Exercise, Tobacco, Smokes

AD-633 629 CFSTI Prices: PC$3.00 MF$0.95

N
g D



THE THOUSAND AVIATOR STUDY: SMOKING HISTORY CORRELATES OF SELECTED
PHYSYTOLOGICAL, BIOCHEMICAL, AND ANTHROPOMETRIC MEASURES

Naval Aerospace Medical Inst Pensacola Fla (400580)
AUTHOR: Lane, Norman E., Obzrman, Albert, mitchell, Robert &Z..
Graybiel, Ashton
25C4C3 FLD: 6C, 5H USGRDR6615
27 Apr 66 2p
REPT NO: NAMI-961
CONTRACT: nasa order-R-136
MONITOR: NAVMED-MF022.03.02-5007.11
Se2 also AD-625 854, AD-631 554,

ABSTRACT: The Pensacola Thousand Aviator Study began ain 1940 with the
axaminations of 1056 student aviators and flight instructors on a
variety of physiological, psychological, and socio-economic
parameters. Follow-up examinations on the group were conducted in
1951, 1957, and 1963, During the 1963 tollow-up, smoking history
information on 675 subjects was obtained by questionnaire and
confirmed by 1interview, together with concurrent data from ciinical
examinations, laboratory tests, anthropometry, and personal hastory
variables, Two sliokiNg vaCliables Were created, Cigarette Amount (CA)
and Cigarette Years (CY), each on a scale ot 1 to 5 points. Fron the
concurrent data, 62 variables were selected tor relevance and general
interest to be examined in relation to smoking. Twentyrfour ot the 62
variables had significant correlations (p .05) with CA, and 16 showed

significant relationships ¢to (Y. FindingS are related briefly to
pravious research, and problems of cause-effect isolation are
mentioned, It 1is concluded that results in general support previous

findings on smokeér-unorsmoker difrefences. Contributions of the study
in delineating areas of research for longitudinal investigation are
discussed. (Author)

DESCRIPTORS: (*Medical examination, Naval personnel), (*Naval
personnel, Selection), (*Aviation personnel, Selection), Psychometrics
+ Anthropom2try, Tobacco, Physiology, Biochemistry, Aviation medicane,
Cardiography, Lipids, Embolism, Lungs, Blood pressure

IDENTIFIERS: Smoking, Cigarettes

AD-634 612 CFSTI Prices: PC$3.0U MF$0,95
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THE THOUSAND VIATOR STUDY - SMOKING HISTORY CORRELATES OF SELECTED
PHYSIOLOGICAL, BIOCHEMICAL, AND ANTHPOPOMETRIC MEASYRES

Naval School ot Aviation Medicine, Pensacola, Fla.

AUTHOR: Graybiel, A. , Lane, N. E,, Mitchell, R. E., Oberman, a.
984:2 FLD: 6P STARO4 16

27 Apr 66 20p

REPT NO: NASA-CR-75902, NAMI-961

CONTRACT: NASA ORDER R-136

DESCRIPTORS: *AnthCopometry, *Biochewmistry, *Physiology, *Tobacco,
Blood, Diastolic, Factor, Protein, Skin, Smoke, Social tactor,
Systolic, Vascular

N6L=29574 CFSTI Prices: PC36.,00 MF$0,95
ABSTRACT:

~ During the 1963 follow-up examination in the Pensacola Thousand Aviator
Study, smoking history information was obtained by questionnaire on 675 subjects.
Concurrent data were collected from clinical examinations, laboratory tests, an-
thropometry, and personal history variables. Two smoking variables were crea-
ted. Cigarette Amount (CA) and Cigarette Years (CY), each on a scale of 1 to 5
points. From the concurrent data, 62 variables were selected for relevance and
general interest to be examined in relation to smoking. Twenty-four of the 62
variables had significant correlations with CA and 16 showed significant relation-
ships to CY. Findings are related briefly to previous research, and problems
of cause-effect isolation are mentioned. It is concluded that results in general
support previous findings on smoker-nonsmoker differences. Contributions of
the study in delineating areas of research for longitudinal investigation are dis-
cussed.
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RELATIVE PERFPOPMANCE POR CRANKING A HAND WHEEL AT DIFFERENT POSITIONS
ON A VERTICAL SURFACE

Industrial Fngineefing Lab., New York Univ., N. Y.

Technical rept.

AUTHOR: Sandbery, XK. O, William, Lipschultz, Harold L.
0633B1 FLD: SE USGRDR U123

18 Apr 48 25p

CONTRACT: N50ri-166(01)

MONTTOR: SPECDEVCEN-TR-166-1I-22

ABSTRACT: The inVestigation measured the speed with which subjects can
crank a hand wheel at different positions on a vertical surface,
Fleven male subjects were used. During all tests, the subjects wcre
secated in a straight-backed chair whese back was 24 in. from the
vertical surface. Test positions were spaced at 4-in, intervals
vertically and horizontally and covered a total area of 44 in.
(vertically) and 4V in. (horizontally). 1In general, the ar3as of best
pertormance for the left hand were higher on the vertical surtace than
similarly rated areas for the right hahd. The optimum areas (95% of
maximum performance) for =2ach hand are helow eye level and on the same
sides of the body mwmid-line as the hand being used., The relative
per formance at all test positions 1is charted. No conclusive
relationships were found between cranking performance and certain body
dimensions ot operators. (Author)

DESCRIPTORS: (*Instrument panels, Human engineering),
Per formance (Humar), Hands, posture, Test methods, Measurement,
Anthropometry, Rotation

AD-144 672 CFSTI Price: PC$6.,00
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STUDY OF MONKEY, APE, AND HUMAN MORPHOLOGY AND PHYSIOLOGY RELATING TO
STRENGTH AND ENDURANCE, PHASE 1IX, THE STRENGTH TESTING OF FIVE
CHIMPANZEE AND SEZVEN HUMAN SUBJZCTS

Chicago Univ., Ill. (B2 450)

Final rept.

AUTHOR: Edwvards, William E., Clarke, Thomas Erskire
G632I3 FLD: 6P, 6C USGRDRU 123

Aug 65 29p

CONTRACT: AF 29 (600)-3u466

PROJECT: AF-6892

TASK: 689201

MONITOR: ARL-TR-65-15

ABSTRACT: Five chimpanzees (two immature of each sex and one adult
male) were trained for testing of elbow flexion strength, Resulting
scor2s were compared with those of seven young (20 to 37 years) adult
human males, The apes mainfested a 2-1/2 fold superiority by
body-weight and, sex and aye equivalent, an appreciable superiority by
brachial cross-sectional area. (Author)

DESCRIPTORS: (*Chimpanzees, Strength), (*Physical fitness, Humans),
Performance (Human) , Physiology, Muscles, Test methods, Anthropometry,
Anatomy, PFatigue(Physiology), EnduCance

AD-469 585 CFSTI Prices: PC$6.0C MF$0.50



ANATOMY FOR PLANNERS I. LIST OF LITERATURE

National Swedish Inst, for Building Research, Stockholu.
0582L1 FLD: 13M, 6N, 5E USGRDR4120

Aug 65 123p

REPT NO: 20:1965

MONITOR: 18

Sponsored by a grant from the Research Fund,

ABSTRACT: When studying various guestions pertairning to building
design and equipment units the necessity of an exact knowledge ot the
dimensions of the human body at Cest and in motion constantly recurs.
In the <course of such studies an inventory of the literature
comprising 928 different articles on body measurements was completed.
The majority come from the four groups most interested in such
measurements, namely military organizations, researchers ot
race-biological problens, ready-made <clothing manufacturers and
motor-car manufacturers, In addition to bibliographical particulars,
data of statistical interest, such as nuaber and type of persons
tested, sample and standard deviation of body dimensions are presented
in tabular form, SummaCiesS are also given for most of the papers. 1In
one table the material has been divided into two main categories:
‘The Human Being! and ‘*The Dwelling®, The former compFiSes
anthropological and functional dimensions etc. and the later deals
vith furnishings, free surfaces, space and studies of dwelling-habits.
(Author)

DESCRIPTORS: (*Anthropometry, Reviews), (*Buildings, Anthropometry), (
*Aratomy, Human enYineering), Body, Measurement, Bibliographies,
Abstracts, Swedern

PB-169 934 CFSTI Prices: PC$12.60 MF3C.75
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STUDY OF DIMENSIONS re EQUIPMENT IN HOUSING FOR OLD PERSONS

National Swedish Inst. for Building Research, Stockholuw.
0501K4 PLD: 13M, SE USGRDRU116

196 5 61p

REPT NO: 19:1965

MONITOR: 18

Sponsored by grant from the Rasearch Fund. .
ABSTRACT: The study comprised (a) a field study during the course ot
vhich certain facts emerged regarding the physical agility and
measurements of a large dJroup of o0ld persons, scme of whom were
selected as test cases, and (b) laboratory studies when a series ot
suitable dimensions in respect of housa2hold fixtures were adopted tor
the test cases. The results of these studies have been compared wath
dirmensions currently recommended in Sweden and other countries.

DESCRIPTORS: (*Housing, Management planning), (*Human engineering,
Housing) , (*Aging (Physiology), Humans) , Buildirngs, Measurement,
Anthropometry, PoSitioning reactions, Motion, Kitchen equipment +
supglies, Sweden

PB-169 931  CFSTI Prices: PC$6.0U HF$0.75
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COCKPIT DESIGN STUDIES; STANDARD COCKPIT MOCKUP:, SELECTION OP SUBJECTS
FOR AIRCREW STATION DESIGX EXPERIMENTATION

Naval Air Material Center, Philadelphia, Pa. Air Crew Equipmant Lab.
AUTHOR: Gifford, E. C., Gaito, J.

0493cC2 FLD: SE, 6N, 1C USGRDRU115

12 Feb 57 16p .

REPT NO: NAMC-ACEL318

PROJECT: TED=-NAM-AE-T7052-pPt-1

MONITOR: AD-123 424

ABSTPACT: The results of the use of the factor analysis technigue as
an aid in selecting subjects for aircrew station design
experimentation are reported, As a prelude to an investigation
corLc2erning the effects of various eqUipment such as the full pressure
suit on operational performance, eleven morphological features vwere
selected which wer2 considered critical in defining Cockplt dimensions
aré Aarrandement and 1location of Various equipment. However, the
probability of obtaining subjects who would fall at approximately the
same percentile points, relative to a specitiC population, ih each ot
these Cfeatures is extremely small. By the use ot factor analysis, it
vas determined that three basic factors were present and the
mor pholcgical feature or features with the highest loading on each
single factor were selaected to represent that factor. This technique
allowed the use of a more economical procedure which requires that
subjects fall at approximately the same pefcentile points in tive
mofphologyical features, (Author)

DESCRIPTORS: (*Cockpits, Design), (*Human engineering, Cockpits), (
*Anthropometry, Aviation personnel), Factor analysls, Selection,
Pressure suits, Morphology(Biology)

PB-169 222 CFSTI Prices: PC$1.00 MF$0.50




ANTHROPOMETRY OF AIK TRAFFIC CONTROL TRAINEES

Civil Aeromedical Research Inst., Oklahoma City, Okla. (U84 05V)
AUTHOR: Snow, Clyde C,, Snyder, Richard G.
049134 FLD: 6N, 51 USGRDRU4 115
Sep 65 26p .
MONITOR: AM-65-26

ABSTRACT: The report presents the body measurements of 684 air trattaic
control trainees enrolled in training programs ccnducted at the
Federal Aviatiorn Agency Aeronautical Center at Oklahoma City betwesn
August 12, 1960, and June 30, 1961, It includes the means, standard
deviations, coefficients of Vvariation, percentiles, and related
statistics of 60 standdard anthropometric and functional measurements.
The survey was 1nitiated to provide adequate criterla for improving
the workspace design for the air traffic controller and to provide
anthropometric baseline data for future biometric and aying studies ot
Air Traffic Service personnel. (Author)

DESCRIPIORS: (*Air traffic ccntrcellers, Anthropometry), (
*Anthropometry, Statistical analysis), Measurement, Analysis ot
variance, Students, Aviation mwmedicine, Aging (Physiology), Training,
Human engineering

pPB-169 870 CFSTI Prices: PC$6.00 MF$0.50
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DETERMINATION OF CENTERS OF GRAVITY OF CHILDREN, SITTINsG AND STANDING

Civil Aeromedical Research Inst,, Oklahoma City, Okla. (U84 UHV)
AUTHOR: Swearingen, John J., Young, Joseph W.,

CL71G1 FLD: 6N, 1C, 13L USGRDR6612

Aug 65 4p

MONITOR: AM-65-23

ABSTRACT: There have been numerous instances 1in which small children
have been thrown out over the top of the seat belt in rough air and
airline crashes, indicating that the pfesent seat belt is not a
satisfactory rastraint device for children 2 to 10 years old, Data
defining the 1location of the «center of gravity of children of
different ages in the sitting position have not been available and are
urgently needed to serve as a basis for developing an improved
restraint system for children, To supply these data for design
requirements approximately 1,200 children (ages 5 to 18) were palanced
on a specially designed center-of-gravity machine 1in sitting and
standing positions, The center of gravity of small children in tnhe
standing position will be oSt wuseful 1in the design of flotation
equipment., This 'study shows that the center of gravity for small
children sitting in an airline seat is located roughly 5 in, above the
seat belt and explains why children slip out over the seat belt during
crash decelerations. Complete data cf location of centers ot gravity
along with anthropometric data of the children studied are presented.
(Author)

DESCRIPTORS: (*Aircraft seats, Safety harness), (*Satety harness,
Children), (*Children, Center of gravity), Seats, Anthropometry,
Aviation accidents, Safety

PB-169 873 CFSTI Prices: PC$1.60 MF$0.50



SPACE SUIT: DETERMINATION OP THE GEOMETRY AND MINIMUM VOLUME OF THE
ENVELOPE REQUIRED FOR DONNING AND DOFFING OF, GEOMETRIC AND
VOLUMETRIC DETERMINATIONS OF THE MINIMAL ENVELOPE FOR DONMING THE FULL
PRESSURE SUIT

Naval Air Material Center, Philadelphia, Pa. Air Crew EJuipment Lab,
RUTHOR: Lowi, Bertram H., Provost, Joseph R,,

Q4S5 1H1 FLD: 6K, 22A USGRDR6610

1 Jul 63  59p

REPT NO: NAEC-ACEL-503

TASK: RAE-13C-005/20061/8005-C1-C1

ABSTRACT: Upon the reguest Of the National Aeronautics and Space
Administration (Manned Spacecraft Center), an 1investigation was
conducted to determine the geometry and internal volume of the #inhimal
envelope for donningy the full pressure suit. Specialized techniques
vere evolved to achieve a systematically variable, transparent, riyad
encapsulation of the subject, as well as a parallax-free method rot
determining the gyross three-dimensional excursions of the suit/body
silhouette from the nominal configuration. The precise limits of the
donning geometry wvere determined using photoanalysis technigues.
Subsequent to the determination of donning geometry, the inta2rnal
volume was systematically reduced in step-wise decrements along the
spherical diameters from the seat reference point, ard at each
decrement, time to don VwWas recoraed. Volumetric and geometric
determinations vere made on Sth and 95th percentile subjects,
(Author) '

DESCRIPTORS: (*Pressure suits, Space tlight), (*Space tlight, Pressure
suits), (*Human englneerihg, PreSsSure suits), Flight clothang,
Photographic analysis, Anthropometry

AD-410 47 CFSTI Price: PC$5.60



THE ANGLE OF SHOULDER SLOPE 1IN NORMAL MALES AS A FACTOR IN
SHOULDER-HARNESS DESIGN

Civil Aeromedical Research Inst., Oklahoma City, Okla, (084 050)
AUTHOR: Snow, Clyde C., Hasbrook, A. Howard,
0341H1 FLD: 6P USGRDR 6606
Mar 65 5p
MONITOR: AM-65-14

ABSTRACT: In order to establish criteria tor more comtfortable
shoulder-harness design, this study wvas conducted to determirne the
angle of slope of the top of the shoulders where poorly tittaing
shoulder harness may Prfoduce discomfort and, occasionally, functional
impairment through compression of the underlying sott tissues, The
mean shoulder-slope angle (measured frcm the vertical body axis) of
normal males based on this study of 55 Air Traftic Service trainees is
67.5 degrees with a standard deviation of 5.0 d2grees. (Author)

DESCRIPTORS: (*Anthropometry, Aviation personnel), (*Safety harness,
Design), Joints(Physiology), Arms, Flight <clothing, Pilots, Males,
Statistical analysis

PB-169 175 CFSTI Prices: PC$1.00 MF$0,50



SOME ADVANCES IN THE STATISTICAL ANALYSIS OF HUMAN VARIATION

Louisville Univ., Ky. Twin Study.

AUTHOR: Vandenberg, Steven G.,

0331F2 FLD: 6C, 5SJ USGRDR6605

Feb 65 22p

REPT NO: RR-6

GRANT: PHS-MH-18382, PUHS-MH-00843

Prepared for presentation tor the Conference on the Biology of Human
Variation 11-13 Feb 65, New York Academy of Sciences.

DESCRIPTORS: (*Genetics, Statistical analysis), (*Behavior, Genetics),
Growth, Humans, Blometry, Children, Anthropometry, Environment, Factor
analysis, Correlation techriques, Programming (Computers)

PB-169 002  CPSTI Prices: PC$6.00 MF$0.50
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INTEGRATED ANTHROPOMETRIC DEVICE

Patent assigned to Navy
AUTHOR: Provost, Joseph R.,, Gifford, Edmund C., Lazo, John
0243J4 PLD: 14B, S5E, 228 USGRDR4019
27 Jul 65
MONITOR: 18
Available from Commissioner of patents, Washington, p.,C., 20231, $0.25

ABSTRACT: The nmeasuring device 1is desighed to obtain the sittaing
height, the shoulder breadth, the sitting shoulder height, the
buttock-knee length, the buttock-leg length and the standang height of
air crev personnel. These Reasurements are required for designing the
vorkspaces and the control-display configurations in space vehicles.

DESCRIPTORS: (*Anthropometryr, Instrumentation), Spacecraft, Astronauts
. Body, Aviation personnel, Measurehent, Human engineering, Patents

patent 3,196,551
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ABOUT NTIS

The National Technical Information Service of the U.S. Department of
Commerce is a central source for the public sale of Government-sponsored
research, development and engineering reports and other analyses prepared
by Federal agencies, their contractors or grantees. And, it is a central
source for Federally generated machine processable data files.

NTIS ships 11,500 information products daily as one of the world's
leading processors of specialty information. It supplies the public with
approximately four million documents and microforms annually. The NTIS
information collection exceeds 800,000 titles. All are available for sale.
About 150,000 titles are in current shelf stock. Catalogs of special in-
terest reports describe those most in demand.

NTIS is obligated by Title 15 of the U.S. Code to recover its cost from
sales. The distribution of its information products and services is self-
sustaining.

Timely and continuous reporting to subscribers is ensured by agreements
between NTIS and several hundreds of Federal research sponsoring organiza-
tions. NTIS is the marketing coordinator for the latter, for their publi-
cations, technical inquiries and special analyses.

The public may quickly locate summaries of interest from among 500,000
Federally sponsored research reports completed from 1964 to date, using
the agency's NT1Search program which comprises On-Line Searches and many
other Published Searches. An additional 180,000 citations of ongoing and
recently terminated research projects compiled by the Smithsonian Science
Information Exchange also are computer retrievable. Copies of the whole
research reports are sold by NTIS in paper or microfiche.

The NTIS Bibliographic Data File on magnetic tape, which includes publish-
ed and nonpublished abstracts, is available for lease. The computer prod-
ucts of other Federal agencies also are sold or leased.

Current summaries of new research reports and other specialized techni-
cal information in various categories of interest are published in weekly
newsletters (Weekly Government Abstracts), which are indexed annually. An
all-inclusive biweekly journal (Government Reports Announcements and |ndex)
is published for librarians, technical information specialists and those
requiring all the summaries categorized in a single volume and accompanying
index.

A standing order microfiche service (SRIM) automatically provides sub-
scribers with the full texts of research reports selected to satisfy indi-
vidual requirements.

Other services, such as the coordination, packaging and marketing of
unusual technical information for organizations may be specially designed,

anytime.
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ABOUT NTISEARCHES

Published Searches are prepared by information specialists at NTIS from
its on-line interactive bibliographic retrieval system comprising almost
500,000 document/data records. The Published Search and its companion,
the On-Line Search, provide fast and complete access to these hundreds

of thousands of technical reports on U.S. Government research development,
and analyses.

Most of these valuable reports are not otherwise available because NTIS
is the only central source of research reports and other technical in-
formation from the vast Federal network of departments, bureaus, and
agencies.

The NTISearch information collection covers Federally sponsored research
reports dating from 1964. And you can be sure the collection is kept up-
to-date with the latest research findings. Each day more than 200 new
research reports are added.

The system is automated but flexible, fast but accurate, complete but
precise in subject fields. The Published Search is updated at regular
intervals related to the rate at which new data in the subject field are
acquired.

Should a Published Search not fully satisfy your special information
needs you may wish to obtain a specially prepared On-Line Search. You
may return the Published Search to NTIS for full credit toward purchase
of a customized On-Line Search. Simply call the On-Line Search tele-
phone number (703) 451-0560 to make the arrangements with an NTIS in-
formation specialist and to begin your On-Line Search. You may discuss
your specific information needs directly with him or her. Costs for a
customized On-Line Search are as follows:

Domestic Foreign

Up to 100 technical report summaries $100 $125
101 to 200 technical report summaries 125 160
201 to 300 Technical report summaries 150 190
301 to LOO technical report summaries 175 220
4Ol to 500 technical report summaries 200 250

More than 500 technical report summaries-Negotiated

A complete list of currently available Published Searches ($25 domestic;
$35 foreign each for the first copy of any title, $10 domestic; $12.50
foreign for each additional copy of the same title, ordered at the same
time, and sent to the same address) is printed in this brochure, starting
on page ‘e'.

PRICES SUBJECT TO CHANGE

-b-




AVAILABLE PUBLISHED SEARCHES

The list of Published Searches following these introductory pages includes

all those available to July, 1975. Titles are arranged in 34 subject cate-
gories as shown at the bottom of this page and are cross-referenced to all

appropriate categories.

The citations in this listing include the following information:

+ Order Number (Please use when ordering any information item).

+ Title
+ Number of technical report summaries (in parentheses) in the
search.

+ Date of preparation of the search.

All Published Searches are available in paper copy or microfiche (105 x
148.75mm, which is about 4 x 6 inches) with up to 98 pages per fiche (24X).
Published Searches are $25 each for domestic addresses ($35 for addresses
outside the U.S.) whether in paper copy or fiche. Additional copies of
the same Published Search to the same address cost $10 each for domestic
addresses ($12.50 each for addresses outside the U.S.) in paper copy or
fiche.

SUBJECT CATEGORIES AND PAGE LOCATION

Page Page

Administration e Industrial & Mechanical Engineering x
Aeronautics and Aerodynamics e Library and Information Sciences y
Agriculture and Food f Materials Sciences Yy
Astronomy and Astrophysics f Mathematical Sciences aa
Atmospheric Sciences g Medicine and Biology bb
Behavior and Society g Military Sciences ee
Biomedical Technology & Engineering i Missile. Technology ee
Building Technology ] Natural Resources ee
Business and Economics k Navigation, Guidance and Control gg
Chemistry 1 Non-Destructive Testing gg
Civil & Structural Engineering m Nuclear Science and Technology gg
Communication o Ocean Technology and Engineering hh
Computers, Control and Information Ordnance i
Theory p Photography and Recording Devices ii
Detection and Countermeasures g Physics i
Electrotechnology g Propulsion and Fuels kk
Energy n Transportation 11
Environmental Pollution and Urban Technology mm

Control '

PRICES SUBJECT TO CHANGE
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SAMPLE OF DATA SUPPLIED IN BIBLIOGRAPHIC

Title Industry, Innovation and the Municipal Market

Corporate AUthOr e Franklin inst. Research Labs., Philadelphia, Pa.

Final rept.
AUTHOR: Blair, John F. Jr.
C1872L3 FLD: 5C, 96*, 86K USGRDR 7324

Report Date 15 Oct 73 103p*

Pages in REPOMt 7" REPT NO: FIRL-F-C3431
PROJECT: EDA-99-6-09281
MONITOR: EDA-73-046

ENTRY

(142 925)

ABSTRACT: The summary report is made on work done under the auspices of the
E conomic Development Administration and funded through T he E xperimental Tech-
nology Incentives Program (ETIP). It delineates the form and content of the poli-

Abstract or cies and programs required to develop the municipal local government market into
Technical Report a force for technological innovation and economic development. In addition to this
Summary document, a series of eighteen background papers is on file that deals in consider-

able depth with the more important aspects of the study. This supplementary docu-
mentation is referenced in footnotes throughout the text of the summary volume.
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ADMINISTRATION

Order Numter

COM-74-1116G4
COM-74-11216¢

COM-74-11571
NTIS/PS-74/112
NTIS/PS~-74/121

NTIS/PS-74/122
NTIS/PS-74/124
NTIS/PS-75/150
NTIS/PS-757276
NTIS/PS-7%57277

NTIS/PS-7571352
NTIS/PS~-7%5/405
NTIS/PS-7%57406
NTIS/PS~-75/439

AVAILABLE PUBLISHED SEARCHES-July 1975

Technology Transfer (144) 1972-Jul 74

Urban Information Systems (196) 1970-Aug 74

USAC reports

Productivity (126) Dct 74
Management Games (163) Nov 74

Inventory Control

(195)

Includes

1970-Dec 74

Job Satisfaction (216) Dec 74
Production Planning and Scheduling (143) Dec 74
Time Series Forecasting and Prediction (96) Jan 75

Career Development.
Career Development.

Part 1.
Part 2.

Military Careers (143) Feb 75
Civilian Careers (186) Feb 75

Construction Management (103) Apr 75
Replacement Theory (85) Apr 75
Linear Programming in Management (38) May 75

PERT (123) May 75

AERONAUTICS AND AERODYNAMICS

Order Number
COM-74-106G16
NTIS/PS-74/06G¢8
NTIS/PS-7%/C36

NTIS/PS-7€/115
NTIS/PS-7E5/7116

NTIS/PS-75/7164
NTIS/PS-75/318

NTIS/PS-7E5/316
NTIS/PS-7£/320

NTIS/PS-75/332

NTIS/PS-7%/233

NTIS/PS-75/334

Air Traftfic Control

Airport Noise (113) Nov 74

Collision Avoidance Systems (156)
Holograohic Flow Visualization (53)
Flow Visualization (106) Jan 75
and holographic techniques

schlieren,

Simulation Models (125) May 74

Dec 74
Jan 75
Excludes shadowgraphs

Aircratt Wake Vortices (137) Dec 1974

Aircraft Sonic Boom.

and Design (GG) Feb 75

Aircraft Sonic Boom.

Feb 75

Aircraft Sonic Boom.

Feb 75

Surface Effect Vehicles/Ships

(108) Jan 75

Surface Effect VYehicles and Surface Effect:
1964-1971 (134) Jan 75

Studies. Vol.

Part 1.
Part 2.

Part 3.

Studies on Aircraft Flight
Effects on Buildings (60)
Biological Effects (52)

in Marine Environments

General
Does not

include marine environments

Surtace Effect Vehicles and Surface Effect:
1972-1974 (67) Jan 75

Studies. Vol.

General
Does not

include marine environments



AERONAUTICS AND AERODYNAMICS

{Cont.)

Order Number

NTIS/PS-7£7336

Flight Simulator Training (119) Feb 75

AGRICUL TURE AND FO0OD

Order Number

COM-74~-11203

NTIS/PS-74/083
NTIS/PS-74/116
NTIS/PS-75/057
NTIS/PS-75/068

NTIS/PS-7£/C72

NTIS/PS-75/093
NTIS/PS-75/7101
NTIS/PS-75/111
NTIS/PS-757304

NTIS/PS-7%/305
NTIS/PS-7£57306
NTIS/PS-75/356

NTIS/PS-75/7360
NTIS/PS-75/361
NTIS/PS-757380

NTIS/PS-7%5/460
NTIS/PS-7£/468

Animal Waste Pollution and Its Controtlt (115) Jul 74
Food Processing Waste Treatment (167) Nov 74

Food Processing (207) Dec 74

Food Taste (137) Oct 74

Agricultural Resources Surveys (53) 1973-Jan 75

Ground Weter Potlution, Part 2. Pollution From Irrigation
and Fertilization (132) Jan 75

Fish Protein Concentrates (117) Jan 75

Air Potlution Effects on Plants (135) Jan 75

Fishery Law (126) Jan 75

Aquaculture. Part 1. Fish (212) Feb 75
on salmon

Excludes studies

Aquaculture. Part 2. Shelltish (129) Feb 75

Aquaculture. Part 3. Satmon (63) Feb 75

GRAS(Generally Recognized as Safe) Food Ingredients (253)
Aprit 75

Medical Entomology. Vol. 2.

Medical Entomology. Vol.l1.1964-1969 (157)

1970-1975 (192) 1970-Jan 1975
1964-1969
Food Packaging and Storage (187) 13870-Apr 75

Sewage and Organic Waste Irrigation (111) May 75
Sport Fishing (150) Jun 75

ASTRONOMY AND ASTROPHYSICS

Order Number

NTIS/PS-75/031
NTIS/PS-75/134
NTIS/PS-757225
NTIS/PS-7%57229
NTIS/PS-757242

Mars Environment (G3) 1971-0Oct 74
Cosmic Rays (129) 1973-Jan 75
Quasarss Pulsars, Black Holes (170)
Solar Eclipses (140) Feb 75
Cosmology (1C2) Feb 75

Feb 75



ATMOSPHERIC SCIENCES

Order Number
NTIS/PS-75/700¢8

NTIS/PS-7%5/045
NTIS/PS-75/078

NTIS/PS-75/06S
NTIS/PS-7%7187

NTIS/PS-75/228
NTIS/PS-75/7229
NTIS/PS-75/7231
NTIS/PS-7E5/314

NTIS/PS-75726G5

Clear Air Turbulence (220) Dec 74

Atmospheric Echo Sounding (50) Dec 74

Weather Modification Effects and Management (117) Jan 75
Excludes theory and physics of cloud seeding and
nucleetion

Fog Dispersal (167) Jan 74

Hurricene Forecastings Modification,
Jen 75

and Research (174)

The Chemistry and Physics of Ozone in the Stratosphere
(91) Jen 75

Solar Eclipses (140) Feb 75

Ice and Fog: Detection and Warning Systems (58) Dec 74

Automobile Air Pollution. Part 6. Atmospheric Motion
(42) 1970-Dec 74

Cloud Seeding (231) Apr 75
resources

Includes effects on water

BEHAVIOR ANC SOCIETY

Order Number

COM-74-1010C
COM-74-10528

COM-T7T4~-1137¢
COM-74-112493
COM-74-11571

NTIS/PS-74/7110
NTIS/PS-74/122
NTIS/PS~74/125

NTIS/PS-74/134
NTIS/PS-75/C02
NTIS/PS-T757C05
NTIS/PS-787007
NTIS/PS-7E8/C12

NTIS/PS-75/032
NTIS/PS-75/034

NTIS/PS-7E5/C47

Juvenile Delinquency Prevention Programs (100) Dec 73

Vocationa?! Rehabilitation of the Physically Hancicapped
(78) May 74

Computer Aided Instruction (252) 1970-Aug 74

The Elderly (139) Sep 74

Productivity (126) Oct 74

Alcoholism (135) Nov 74

Job Satisfaction (216) Dec 74

Quality of Life in the Urban Environment (131)
T4

Ocean Law (123) Dec 74

Civil Insurgency (84)

1970-Dec

Jan 75

Rehabilitation of Criminal and Public Offenders (100)
1967-0ct 74

Disasters (131) Dec 74

Medicare and Medicaid Programs (64) Dec 74

Computational Linguistics (108) Jan 75

Family Counseling (35) Jan 75

Crime Prevention and Enforcement Through Community
Relations (72) Jan 75

-g—



BEHAVIOR ANC SOCIETY

(Cont.)

Order Numter

NTIS/PS-7¢/052
NTIS/PS-75/C53
NTIS/PS-757056

NTIS/PS-75/058

NTIS/PS-75/7062
NTIS/PS-75/073

NTIS/PS-75/076
NTIS/PS-7E57082
NTIS/PS~-75/083

NTIS/PS-75/087
NTIS/PS-7%5/7102

NTIS/PS-75/103

NTIS/PS-7%5/131

NTIS/PS-7%57132

NTIS/PS-75/7144
NTIS/PS-757145
NTIS/PS-757147
NTIS/PS~-7%7161

NTIS/PS-7%5/7168

NTIS/PS-757195
NTIS/PS~757232

NTIS/PS~-T757240
NTIS/PS-757245
NTIS/PS-7%57253

NTIS/PS-7E7261
NTIS/PS-7%57266
NTIS/PS-757/276
NTIS/PS-757277
NTIS/PS-757281

NTIS/PS-757250

Psycholinguistics (60) Jan 75

Speech Intelligibility (170) Jan 75

Behavior and Psychology as Related to Law Enforcement
(103) Jan 75

Heaith Msnpower (86) Jan 75
personne i

Exciudes ailied heaith

Audiovisuai Education (69) Dec 74

Signs and Display Systems: Graphic Design and Human
Engineering (92) Jan 75

American Indians (122) Jan 75

Industrial Psychology (161) Jan 75

The Use of the Mass Media by Locai and Regionai
Governrents (58) Jan 75

Information Processing in Humans (221) Jan 75
Behavior and Physiologicai Effects of Noise. Vol 1.
1964~-1972 (200) Jan 75
Behavior and Physiological
1973-1974 (72) Jan 75
Rehabititation of the Physically Handicepped (119) Jan 75
Excludes reports sponsored soleiy by the Atomic Energy

Commission
Rehabilitation of the Mentally Retarded (79) Jan 75

Eftfects of Noise. Voi 2.

Driver Education (109) Jan 75

Probation and Parole (55) Jan 75

Drug Abuse (113) Jan 75

Effects of Fatigue on Human Behavior and Performance
(104) Jan 75

Ghettos (6S) Jan 75

Individual ized Instruction (72) Jan 75

Attitudess» Opinions» and Motivations among Adolescents
(1R86) Feb 75

Migrant Workers (38) Jan 75

Forensic Medicine (39) Jan 75

Historical Background Studies of the National Park
Service (168) Jan 75

Student Teacher Interaction (69) Feb 75

Social Change (147) Feb 75

Career Development. Part 1. Military Careers (143) Feb 75
Career Development, Part 2. Civilian Careers (186) Feb 75
Human Aggression (41) Feb 75

Labor Relations (16G) Feb 75
bargaining, and productivity

Excludes job satisfaction»

-h-



BEHAVIOR AND SOCIETY

(Cont.)

Order Number
NTIS/PS-757291

NTIS/PS-75/297
NTIS/PS-757298
NTIS/PS-7%57300

NTIS/PS-757323
NTIS/PS-757335
NTIS/PS-75/336
NTIS/PS-75/358
NTIS/PS-757/373

NTIS/PS-7£/7363
NTIS/PS-7E7425
NTIS/PS-T7E7427
NTIS/PS-757443

Coltlective Bargaining» Wagess, and Labor Contracts (55)

Feb 75
Human Memory (130) Feb 75
Work Attitudes in the Military (98) Feb 75
Work Attitudes in the Civilian Sector (178) Feb 75

Population Mobility (127) Feb 75

Simulators in Education and Training (99) Feb 75

Ftight Simulator Training (119) Feb 75

Adult Education (98) Fab 75

Public Opinion and Sociology of Water Resource
Development (82) 1970-Apr 75

Arms Control (234) Apr 75

Crimes and Crime Prevention (134) May 75
Bltindness (113) May 75

Police (200) Jun 75

BIOMEDICAL TECHNOLOGY AND ENGINEERING

Order Numter

COM-74~10ERE
COM-74-11126
COM-74-11212
COM-74-1152¢
NTIS/PS-75/010

NTIS/PS-7E/C12
NTIS/PS-75/7039
NTIS/PS-7%7/058

NTIS/PS-7%/C64
NTIS/PS-75/C94

NTIS/PS-7t5/138
NTIS/PS-75/7171
NTIS/PS-757172
NTIS/PS-75/173
NTIS/PS-757175

NTIS/PS-7%7213
NTIS/PS-757241
NTIS/PS-T7E57366

Facial and Dental Prosthetics (63) Apr 74
Biocompatible Materials (160) Jul 74

Computer Technology in Medicine (166) 1972-Jul 74
Health Services in Rural Areas (59) Aug 1974
Blood Preservation and Storage (203) Nov 74

Medicare and Medicaid Programs (64) Dec 74

Underwater Breathing Apparatus (130) Dec 74

Healtth Manpower (86) Jan 75 Excludes allied health
personnel

Robots (89) Jan 75

Biotelemetry (139) Nov 74

Color Vision (143) Jan 75

Emergency Medical Services and Care (87) Jan 75
Night Vision ard Dark Adaptation (78) Jan 75
Radiology (102) 1967-Jan 75

Uttrasonics in Medicine (39) Jan 75

Nuclear Medicine (218) Jan 75
Ambutatory Health Care (74) Feb 75

Efectromagnetic Shietding. Vol 1. 1964-1971 (162) Apr 75



BIOMEDICAL TECHNOLOGY AND ENGINEERING

(Cont.)

Order Numter

NTIS/PS-7£7367
NTIS/PS-7%5739¢

NTIS/PS-7£57397
NTIS/PS-7£7418
NTIS/PS-75/419
NTIS/PS-7%/423
NTIS/PS=-TE/424

NTIS/PS-75/427
NTIS/PS-7%5/7438

Electromagnetic Shielding. Vol 2. 1972-1975 (78) Apr 75
Bionics (53) May 75

Artificial Intelligence (B80) May 75

Artificial Kidneys (182) 1968-Apr 75

Heal th Care Delivery (137) May 75

Mechanical Hearts. Vol. 1. 1969-1973. (173) 1969-1973
Mechanical Hearts. Vol. 2. 1974-1975., (77) 1974-1975

Blindness (113) May 75
Artificial Limbs (115) 1968-May 75

BUILDING TECHNOLOGY

Order Numter

COM-73-10242
COM-74~106G82
COM-74-11141

COM-74~1153¢
COM-74~-11%35

NTIS/PS-7£/051
NTIS/PS-75/133
NTIS/PS-757211
NT1S/PS-757221
NTIS/PS-757282

NTIS/PS-757283

NTIS/PS-7%5/316

NTIS/PS=7573245

NTIS/PS-757352
NTIS/PS-7%7389

NTIS/PS-757390

Stress Analysis of Cracks (129) Jan 74

Industrialized Housing (159) Jun 74

Earthquake Engineering: Buildings, Bridges», Dams, and
Related Structures (190) 1964-May 74

Building Fires (143) Sep 74

Concrete Polymer Composites (72) Cct 74

Wood Bonding (S%6) Jan 75

Fire Alarms and Fire Detectors (96) Jan 75

Prestressed Concrete Technology (161) Dec T4

Fiberboard and Particleboard (75) Jan 75

Structural Foundations in Soils, Ice, Snows and
Permafrost. Vol, 1. 1964-1971 (135) Jan 75 Excliudes
subway and seabed construction

Structural Foundations in Soilss Ices Snows and
Permafrost. Vol. 2. 1972-1974 (57) Jan 75 Excludes
subway and seabed construction

Aircraft Sonic Boom. Part 2. Effects on Buildings (60)
Feb 75

Solar Heating and Air Conditioning (71) Jan 75

Construction Management (103) Apr 75

Architecturat Construction Materials. Part 1. Non
Concrete (189) May 75 Excludes concretess, bridges»
paverents, airfieldss cold weather construction,
compositess and earthquake resistant construction

Architectural Construction Materials. Part 2. Concrete
and.Cement (127) May 75 Excludes non-concretes,
bridgess pavementss asirfieldss, cold weather
constructions compositess and sarthgquake resistant
construction -j-



BUILDING TECHNOLOGY

(Cont.)

Order Numter
NTIS/PS-757391
NTIS/PS-757394

NTIS/PS-757428
NTIS/PS-757465

NTIS/PS-T7%57466

NTIS/PS-75/7467

Construction Equipment (174) Excludes
transtations

Cold Weather Construction (99) May 75
permafrost construction

Structural Mechanics Software (185) Mey 75

Stress Crack Phenomena (186) Jun 75 Excludes rock

mechanics and mathematical analysis

May 75

Excludes

Mathemstical Analysis of Stress Cracks. Vol 1. 1964-1973
(207) June 75
Mathemstical Analysis of Stress Cracks. Vol 2.

75 (109) June 75

1974-May

BUSINESS ANC ECONOMICS

Order Numter

COM-T74-11571

NTIS/PS-74/085
NTIS/PS-747091
NTIS/PS-747092
NTIS/PS-74/093
NTIS/PS-T74/06G4%

NTIS/PS-74/130
NTIS/PS-74/134

NTIS/PS-757097

NTIS/PS-7£/7098
NTIS/PS-75/116

NTIS/PS-757120
NTIS/PS-75/199

NTIS/PS-757200

NTIS/PS-7E57201
NTIS/PS-75/7202

NTIS/PS-75/203

Productivity (126) QOct 74

Material Shortages (96) Nov 74

Air Poltution Economics (202) 1970-Nov 74
Solid wWaste Disposal Economics (76) Nov 74
Noise Pollution Economics (23) Nov 74

Water Pollution Economics (199) Nov 74 Excludes sewage
treatment

Effects of Inflation (48) Dec 74

Ocean Law (123) Dec 74

Revenue Sharing (30) Jan 75

Federat! Individual
(104) Jan 75
Minority Business (71) Jan 75
socioeconomic studies
Economic Development of Ethnic Minorities (B6) Jan 75
Urban Financing and Taxation (95) Jan 75 Excludes
tinancing of transportation and pollution control

Income Tax Return Data by ZIP Code

Exciudes regional and

fFinancing Urban Transportation. Part 1. General Studies
(65) 1970-Jan 75
Financing Urban Transportation. Part 2. Local Studies

{95) I970-Jan 75

Financing and Taxation For Urban Control
(111) Jan 75

Housing Taxation and Financing by the Federal, State, and
Local Governments (87) Jan 75

of Pollution

-k-



BUSINESS ANC ECONOMICS

(Cont.)

Order Numter
NTIS/PS-757290

NTIS/PS-7£/291

NTIS/PS~-75/7299

NTIS/PS-757400
NTIS/PS-75/7407
NTIS/PS-757408
NTIS/PS-757406

CHEMI STRY

Order Numter

COM-74~-11C18

NTIS/PS~74/109
NTIS/PS-74/111
NTIS/PS-74/116
NTIS/PS-T74/117

NTIS/PS-74/118

NTIS/PS-74/133
NTIS/PS-75/7C17

NTIS/PS-75/041
NTIS/PS~-7£/048

NTIS/PS-7€/084%
NTIS/PS-75/135
NTIS/PS-75/156
NTIS/PS-7£/157
NTIS/PS~-7£/156

NTIS/PS-7£/160
NTIS/PS~-75/163
NTIS/PS-757193
NTIS/PS-75/194

NTIS/PS-75/7206

Labor Reslations (169) Feb 75
bargeainings and productivity

Collective Bargainings Wages, and Labor Contracts (55)
Feb 75

Excludes Jjob satisfaction,

Federal Trade Commission Advertising Substantiation
Program (148) Feb 75

Telecommunicat ions--Economic Studies (66) May 75

Economic Models. Vol, 1. 1964-March 1974 (161) May 75

Econamic Models, Vol. 2. April 1974-April 1975 (140) May 75

Consumer Products and Consumer Affairs (41) May 75

Chemical Analysis of Aerosols and Airborne Particuiates
{60) Jun 74 Excludes sampling and particle size
anal ysis

Orag Reducing Fluids (134) 1969~-Nov 74

Fire Resistant Fibers and Textiles (124) Dec 74

Liquid Crystals (182) Nov 74

Polycarboranes (63) Nov 74

Waste Processing and Pollution in the Chemical and
Petroctemical Industries (172) Dec 74

Fly Ash (143) Cec 74

Sewage Treatment by Reverse Osmosis and Membrane
Processas (39) Dec 74

Standard Reference Materials (118) Jan 75

Lubricating Oil Analysis for Wear Monitoring (46) Jan 74

Combustion of Plastics and Elastomers (67) Jan 75

Electrodialysis Desalination (100) Dec 74

Water Pollution Detection (166) 1970-Jan 75

Corrosion in Desalination Plants (154) Dec 74

Laser Spectroscopy (126) 1970-Jan 75 Excludes Raman
spectroscopy

Laser Raman Spectroscopy (66) 1970-Jan 74

Gas Scrubbers (156) Dec 74

Dsmotic Desalting Membranes. Vol 2,

Osmotic Cesalting Membranes. Vol 1.
75

Acrydic Resins. Part 1. Acrylonitrile Polymers (75) Dec
74

1973-1974 (8S) Jan 75
1964-1972 (120) Jan

-1-



CHEMISTRY

{Cont.)

Order Numter

NTIS/PS-75/7207
NTIS/PS-75/208
NTIS/PS-757206
NTIS/PS-7%5/7228
NTIS/PS-75/256
NTIS/PS-T757257
NTIS/PS-757267
NTIS/PS-7%5/7285
NTIS/PS-7%7286

NTIS/PS-7%7289

NTIS/PS-757310
NTIS/PS-75/353

NTIS/PS-75/359
NTIS/PS-75/381

NTIS/PS-75/385

NTIS/PS-7£/386

NTIS/PS-7%57402
NTIS/PS-T75/7455

NTIS/PS-T757456
NTIS/PS-757461

Acrylic Resins. Part 2. Methacrylate Polymers (146) Dec
T4

Acrylic Resins. Part 3. Acrylates, Acrylamides, and
General Studies (125) Dec 74

Mercury Poilution (113) Dec 74
pollution effects

The Chemistry and Physics of Ozone in the Stratosphere
(91) Jan 75

Flyidi2zed Bed Combustion (66) Dec 74

Excludes toxicity and

The Chemistry of Silicone Resins (130) Jan 75

Lead Pollution (171) Jan 75 Excludes pollution effects
and toxicology of |ead

Hazardous Material Waste Disposal
radioactive wastes

Hazardous Materials Transportation (126) Dec 74
radioactive wastes

Chemical Analysis of Stesls (110) Feb 75

{92) Dec 74 Excludes

Excludes

Automobile Air Pollution. Part 2. Exhaust Analysis (33)
1970-Dec 74

Polytetrafluoroethylene (Teflon)

Pol ywater (34) Apr 75

Desul furization of Coal and Petroleum (107) Apr 75
Excludes flue gas and other post-combustion sulfur
control

Coal Gasification and Liquefacton Vol 1.

(118) Apr 75

(161) 1964-1973

Coal Gasification and LiqQuefaction. Vol 2. 1974 (90)
1674-Aor 75

Light Detection and Ranging(LIDAR) (191) May 75

Sulfur Dioxide Control. Vol 2. 1973-1974 (94) May 75
Excludes fuel desul furization

Sul fur Dioxide Control. Vol 1.

Activated Carbon (221) May 75

treatment of sewage

1964-1972 (159) May 75
Includes activated carbon

CIVIL AND STRUCTURAL ENGINEERING

Order Number’

COM-73-10242
COM-74-11141

COM-74-11201
COM-74-11535

Stress Analysis of Cracks (129) Jan 74

Earthquake Engineering: Buildings, Bridges, Dams, and
Related Structures (190) 16G64-May 74

Flood Control (191) 1672-Jul 74

Concrete Pol ymer Composites (72) Cct 74

-m_



CIVIL AND STRUCTURAL ENGINEERING

{Cont.)

Order Numter

NTIS/PS-74/096

NTIS/PS-75/050
NTIS/PS-7%5/70¢€1
NTIS/PS-75/C76
NTIS/PS-757180
NTIS/PS-75/198

NTIS/PS-75/211
NTIS/PS-7%57255
NTIS/PS-75/7282

NTIS/PS-75/283

NTIS/PS-7%5/352

NTIS/PS-7E57365
NTIS/PS-757366
NTIS/PS-7%/367
NTIS/PS-7€/389

NTIS/PS-75/390

NTIS/PS-75/361
NTIS/PS-75/394
NTIS/PS-75/7466
NTIS/PS-75/467

NTIS/PS-757466

NTIS/PS-757470

Tunnel Construction (138) Nov 74

Environmental and Ecoiogical
Jan 75

De-lcling Materlals and Techniques for Roads and Runways
(92) Jen 75

Bridges: Construction and Construction Materiais (104)
Dec 74

Highway Beautificatlion (46) Jan 75

Permafrost. Part 2. Structural Engineering (174) Jan 75

Effects of Dredging (85)

Prestressed Concrete Technology (161) Dec 74

Foundetions In Marine Environments (64) Dec 74

Structurel Faundations in Solls, Ice» Snows and
Permefrost. Vol. 1. 1964-1671 (135) Jan 75 Excludes
subwey and seabed construction

Structural Foundatlions In Solis» Ice» Snows and
Permefrost. Vol., 2. 1972-1974 (57) Jan 75 Excludes
subwey and seabed construetion

Construction Menegement (103) Apr 75

Soil Compection/Consolidation (181) Apr 75

Electromagnetic Shielding. Vol 1. 1964-1971 (162) Apr 75

Electromagnetic Shlelding. Vol 2. 1972-1975 (78) Apr 75

Archlitecturel Construction Materials. Pert 1. Non
Concrete (189) May 75 Excludes concretes, bridges,
pevements, elrfieldss cold weather construction,
composites» and earthquake resistant construction

Architecturel Construction Materlals. Part 2. Concrete
and Cement (127) Mey 75 Excludes non-concretes»
bridgess pevementss airfieldss cold weather
constructlions composites» and earthquake resistant
construction

Construction Equlpment (174) May 75 Excludes
transiations

Cold Weather Construction (99) May 75
permafrost construction

Methemeticel Anelysis of Stress Crecks. Vol 1.
(207) June 75

Methemeticel Analyslis of Stress Cracks. Vol 2.
75 (109) June 75

Eroslon Control (138) May 75

Excludes
1964-1973
1974-May

Excludes soll stabllilization

Soil Stabililzation (167) May 75 Excliudes esrosion control

-nN-



COMMUNI CATICN

Order Numter

COM-74-11435
COM-74-11%572
NTIS/PS-74/087
NTIS/PS-74/101

NTIS/PS-75/C30

NTIS/PS-75/7035
NTIS/PS-75/C37
NTIS/PS-757052
NTIS/PS-75/C53
NTIS/PS-75/067

NTIS/PS-75/C73
NTIS/PS-7€/0¢83

NTIS/PS-75/142
NTIS/PS-75/178
NTIS/PS-75/188

NTIS/PS-75/248
NTIS/PS-757249
NTIS/PS-757250
NTIS/PS-757302

NTIS/PS-757303

NTIS7PS-757337
NTIS/PS-75/33¢8
NTIS/PS-T757366
NTIS/PS-75/367
NTIS/PS~-757378

NTIS/PS-7£7398
NTIS/PS-7%5/400
NTIS/PS~-757404%
NTIS/PS-7%7412
NTIS/PS-757420

NTIS/PS-757434
NTIS/PS-757435
NTIS/PS-75/7449
NTIS/PS-7%57459

Speech Recognition by Computer (142) Sep 74

Computer Networks (153) 1969-0Oct 74

Telephone Systems (181) Dec 74

Applications of the Fast Fourier Transform (144) 1970~-Nov
74

Vocoders (87) Jan 75

Electroluminescent Display Devices (105) Jan 75
Underweter Voice Communication Systems (78) Dec 74
Psycholinguistics (60) Jan 75
Spesch Intelligibility (170)
Data Compression (89) Jan 75

Jan 75

Signs and Display Systems: Graphic Design and Human
Engineer ing (92) Jan 75 ;

The Use of the Mass Media by Local and Regional
Governments (58) Jan 75

Modems (G2) Jan 75

Frequency Allocation and Management (100) Jan 75

Band Pass Filters (104) Jan 75

Acoustic Surface Waves. Vol. l. 1964-1972 (75) Jan 75
Acoustic Surface Waves. Vol. 2. 1973-1974 (137) Jan 75

Microwave Communication (163) Jan 75.

Antenna Arrays. Vol 2. 1972-1974 (93) Feb 75 Excludes
phased arrays

Antenna Arrays. Vol 1. 1964-1971 (219) Feb 75 Excludes

phased arrays

Phased Arrays. Vol 1. 1964-1971 (141) Feb 75

Phased Arrays. Vol 2. 1972-1974 (103) Feb 75
Electromagnetic Shieiding. Vol 1. 1964-1971 (162) Apr 75
Electromagnetic Shielding. Vol 2. 1972-1975 (78) Apr 75
Walsh Functions (55) Apr 75

Information and Communication Theory (124) May 75
Telecommun ications--Economic Studies (66) May 75
Cable Television (75) Apr 75

Light Communication Systems (151) Apr 75

Fiber Cptics (147) 1969-May 75

Microforms. Vol 1, 1964-1973 (187) Jun 75
Microforms. Vol 2. 1973-Apr 75 (74) Jun 75
Single Sideband Communications (B6) Apr 75
Tropospheric Scatter Communications (98) 1964-Apr 75



COMPUTERS, CONTROL AND INFORMATION THECORY

Order Numter

COM-74~10124
COM-74~-11212
COM-74-11433
COM-74~11435
COM-74-11454

COM-74-11572

NTIS/PS-74/084
NTIS/PS-74/C6G5
NTIS/PS-74/101

NTIS/PS-74/7102

NTIS/PS-7£/C26
NTIS/PS-7%/029
NTIS/PS-75/035
NTIS/PS-7%57063
NTIS/PS-75/C64

NTIS/PS-757065
NTIS/PS-7%5/067
NTIS/PS-7%/C86
NTIS/PS-75/121
NTIS/PS-7%5/7128

NTIS/PS-757158
NTIS/PS-757251
NTIS/PS-75/274
NTIS/PS-757355
NTIS/PS-7%/7378

NTIS/PS-75/397
NTIS/PS-757298
NTIS/PS-757411

NTIS/PS-7£/7416
NTIS/PS-757437

Automated Text Editing (57) Dec 73

Computer Technology in Medicine (166) 1972-Jul 74

Control Theory (203) 1970-Jul 74

Speech Recognition by Computer (142) Sep 74

The Use ¢f Computers in Solving Mathematical Problems
(172) Jun 71-Sep 74

Computer Networks (153) 1969-0Oct 74

Pattern Recognition (S7) Nov 74

Computer Storage Management (118) Nov 74

Applications of the Fast Fourier Transform (144) 1970-Nov
74

Minicomputers (215) Noav 74

Automata Theory (132) December 74

Logic Cesign (116) Dec 74

Electroluminescent Display Devices (105) Jan 75
Computer Performance Evaluation (40) Jan 75
Robots (89) Jan 75

Network Flows (126) Jan 75

Data Compression (89) Jan 75
Magnetic Bubble Domains (42) Jan 7%
Symbol ic Programming (41) Jan 75
Switching Circuits (111) 1970-Dec 74

Interactive Computer Graphics (126) 1970-Jan 75
Microcomputers (59) Feb 75

Semiconductor Computer Storage (89) Jan 75
Computer Software Maintenance (45) Apr 75

Walsh Functions (55) Apr 75

Artifictal Intelligence (80) May 75

Information and Communication Theory (124) May 75

Machine Translation (127) May 75 Covers several
fanguages

Computer Software Standards (53) May 75

Computer Information Security and Protection (167) May 75

foreign




DETECTICN AND COUNTERMEASURES

Order Numter

NTIS/PS=-T757055
NTIS/PS-T75/C75
NTIS/PS-757104
NTIS/PS-75/105

NTIS/PS-T757165

NTIS/PS-75/231
NTIS/PS-75/302

NTIS/PS—-75/303
NTIS/PS-757326

NTIS/PS-757327

NTIS/PS-75/7228

NTIS/PS-757337
NTIS/pPS-75/33¢8
NTIS/PS-7€/351
NTIS/PS-75/36¢€

NTIS/PS-7¢%/367
NTIS/PS-75/402

ELECTROTECHNDOLOGY

Order Numter

NTIS/PS-7£7035
NTIS/PS-757055
NTIS/PS-7¢5/712¢8
NTIS/PS-757146
NTIS/PS-75/154

NTIS/PS-75/177
NTIS/PS-7%/1¢8¢E
NTIS/PS-75/190
NTIS/pPS-75/7227
NTIS/PS-757233

Night Vision Devices (95) Jan 75

Intrared Upconversion (48) Dec 74

Remote Sensing for Natural Resource, Environmental, and
Regional Planning (91) 1973-Jan 75

Instrumentation and Data Processing Used in the Earth
Resources Technology Satellite (80) 1973-Dec 74

Electronic Countermeasures and Electronic Counter
Countermeasures (91) Jan 75

Ice and Fog: Detection and Warning Systems (58) Dec 74

Antenna Arrays. Vol 2. 1972-1974 (93) Feb 75 Excludes
phased arrays
Antenna Arrays. Vol 1. 1964-1971 (219) Feb 75 Excludes

phased arrsays

Seismic Detection. Part 1. General Studies (82) Jan 75
Excludes detection of nuclear events,

Seismic Detection. Part 2. Nuclear
Events-—-1970-1972--Vol, 1. (135) Jan 75

Seismic Detection. Pert 2. Nuclear
Events—1973-1974--Vol, 2. (124) Jan 75

Phased Arrays. Vol l. 1964-1971 (141) Feb 75

Phased Arrays. Vol 2, 1972-1974 (103) Feb 75

Nonl inear Acoustics (71) Apr 75

Electromagnetic Shielding. Vol 1. 1964-1971 (162) Apr 75

Electromagnetic Shielding. Vol 2,
Light Cetection and Ranging(LIDAR)

1972-1975 (78) Apr 75
(191) May 75

Electroluminescent Display Devices (105) Jan 75
Night Vision Devices (95) Jan 75

Switching Circuits {111) 1970-Dec 74

IMPATY Diodes (8l) Jan 75

Phase Shifters (11G) Jan 75

Schottky Barrier Devices (114) Jan 75

Band Pass Filters (104) Jan 75

Electron Beam Semiconductor Devices (38) Jan 75
Gunn Eftect Devices (140) Jan 75

Printed Circuits. Vol 1. 1964-1971 (109) Jan 75

-q-



ELECTROTECHNOLOGY

(Cont.)

Order Numter

NTIS/PS-75/7234
NTIS/PS-75/239
NTIS/PS-T7E5/7246
NTIS/PS=-75/7247
NTIS/PS-75/248

NTIS/PS-T75/7246S
NTIS/PS-75/7258
NTIS/PS-75/7274
NTIS/PS-T5/275

NTIS/PS-T7E5/7288

NTIS/PS-757302

NTIS/PS-75/303

NTIS/PS=-757337
NTIS/PS-7%5/338
NTIS /PS-75 /324

NTIS /PS-75/325

NTIS/PS=-75/72366
NTIS/PS=-7%/367
NTIS/PS-75/368
NTIS/PS-757415
NTIS/PS=757420

NTIS/PS-75/457

NTIS/PS-75/745¢8

ENERGY

ODrder Numbter

ClBM—74-12%33
NTIS/PS-74/103

NTIS/PS-74/131

NTIS/PS-7£5/C70
NTIS/PS-7£/7C89

Printed Circuits. Vol 2. 1972-1974 (67)
Strip Transmission Lines (111} Jan 75
Beam Lead Microeiectronics (36) Jan 75
Integrated Circuit Reiiabiiity (173) Jen 75
Acoustic Surface Waves. Voi. l. 1964-1972 (75)

Jan 75

Jan 75

Acoustic Surface Waves. Vol. 2. 1973-1974 (137)

Lightnings Surges and Transient Protection (88)

Semiconductor Computer Storage (89) Jan 75

Charge Transfer and Transferred Eiectron Devices (57)
Jan 75

Trensistor Amplifiers (93) Jen 75

Jan 75
Jan 75

Antenna Arreys. Vol 2. 1972-1974 (93) Feb 75 Excludes
phesed arrays
Antenne Arrays. Vol 1. 1964-1971 (219) Feb 75 Excludes

phased arreys

Phesed Arrays. Vol 1.
Phased Arrays. Voi 2.

1964-1G71 (141) Feb 75

1972-1974 (103) Feb 75

Microwave Oscillators. Vol. 1. 1964-1974. (118) Jan 75
Microwave Oscillators. Vol. 2. 1972-1974 (73) }an 75
Eiectromegnetic Shieiding. Vol 1. 1964-1971 (162) Apr 75
Electromagnetic Shieiding. Vol 2. 1972-1975 (78) Apr 75
Amorphous Semiconductors (224%) Qct 73 -Dec 74

Light Emitting Diodes (159) Apr 75

Fiber Cptics (147) 1969-May 75

Ferrite Microweve Eiectronics. Vol 1. 1964-1969 (221)
1964-1969
Ferrite Microweve Electronics. Vol 2.

1970-Apr 75

1970-1974 (105)

Fuel Celis (270) 1969-Sep 74

Otfshore Drilling (G6) 1966-Nov 74
environmentai aspects

Nuclear Fusion (146) 1971-Dec 74 Excludes reports
sponsered solely by the Atomic Energy Commission

Design and Applicetions of Flywheels (57) Jan 7%

Cedmium Sulfide Solar Cells (161) Jan 75

Inciudes




ENERGY

(Cont.)

Ordar Numter
NTIS/PS-7€/1137

NTIS/PS-75/214

NTIS/PS-757215

NTIS/PS-T75/7254
NTIS/PS-7E5/7316

NTIS/PS-7¢€7317
NTIS/PS-757342
NTIS/PS-75/343

NTIS/PS-75/345
NTIS/PS-T7E5/7346
NTIS/PS-7%5/347
NTIS/PS-757348
NTIS/PS-7€57362

NTIS/PS-75/7363
NTIS/PS-75/7371

NTIS/PS-7¢€7372
NTIS/PS-757377
NTIS/PS-75/379
NTIS/PS-7E/7281

NTIS/PS-757385

NTIS/PS-T7£/7386

NTIS/PS-7E/7445
NTIS/PS-7E5/7448

NTIS/PS-757463

NTIS/PS-7E/464

Optical Coatings for Solar Calls and Solar Collectors
{(51) Jen 75

Enargy Consarvation (91) Jan 75

Wasta Hast Utilization (116) Jan 75
anergy systems

0il Racovary (86) Jan 75 Excludas offshora drilling

Haat Pipes. Vol 1. 1964-1972 (175) Feb 75

Includes total

Heat Plpas. Vol 2. 1973-1974 (122) Feb 75

Fuel Consumption. Part 2. Transportation (93) Fab 75

Fuel Consumption., Part 1. Industrial, Residential, and
General Studias (75) Fab 75

Solar Hesting and Air Conditioning (71) Jan 75

Solar Etectric Powar Ganaration (94) Jan 75

Solar Collectors and Concantrators (57) Jan 75 Excludes
spacecraft appllication

Wind Power (85) Jan 78

Oil Shale (137) Apr 75

Electric Power Consumption (89) Apr 75

Polliution and Environmental Aspects of Fuel Conversion

(47) Apr 75

Thermionics (119) Apr 75

Geothermal Energy (148) Apr 75

Hydrogen Energy (86) Apr 75

Dasulfurlization of Coal and Petroleum (107) Apr 75
Excludes flue gas and other post-combustion sulfur
control

Coal Gaslification and Liquefacton Vol 1.

{161) 1964-1973

Coal Gasiflication and Liquefaction. Vol 2. 1974 (90)
1974-Apr 75

Nickel Cadmium Batteries (163) May 75

Magnetohydrodynamic Generators in Power Generation (105)
May 75

Natural Gas.
(97) May 75

Natural Gas. Part 2. Marine Transportation (44) May 75

Part 1. Supply» Demands and Utilization



ENVIRONMENTAL POLLUTION AND CONTROL

Order Number

COM-73-11463
COM-74-10¢51
COM-74~-11C1€

COM-74-1114C
COM-74-11203

COM-74~1136C
NTIS/PS-74/083
NTIS/PS-74708¢8

NTIS/PS-74/08S
NTIS/PS-747CS0

NTIS/PS~-74/091
NTIS/PS-74/C92
NTIS/PS-74/C93
NTIS/PS-747094

NTIS/PS-74/C97
NTIS/PS~-74/C98
NTIS/PS-747099
NTIS/PS-74/100
NTIS/PS-74/7103
NTIS/PS-T74/104
NTIS/PS-T74/7106
NTIS/PS-74/107
NTIS/PS-74/108

NTIS/PS-74/113
NTIS/PS-747118

NTIS/PS-74/7125
NTIS/PS-74/126G
NTIS/PS-74/133

NTIS/PS-747134
NTIS/PS-747135

NTIS/PS-7%5/00S

Odor Pofiution (92) Aug 73

Oil Spili Removai (114) Mey 74

Chemicel Anal ysis ot Aerosols and Airborne Particulates
{60) Jun 74 Excludes sempiing and particle siza
anei ysis

Metal Waste Reclamation (146) Jui 74

Animal Weste Poilution and Its Controi (115) Jui 74

Air Quatity Monitoring (121) 1970-Jui 74

Food Processing Waste Treatment (167) Nov 74

Supertenkers and Superports (60) Nov 74 Inciudes
environmental considaretions

Nitrogen Oxida Air Pollution Studias (152) Nov 74

Eutrophtcation (254) Nov 74

Air Polfution Eegnomics (202) 1970-Nov 74

Solid Waste Disposal Economics (76) Nov 74

Noise Pollution Economigs (23) Nov 74

Water Pollution Economics {]199) Nov 74
treatment

Activated Sludge Treatment (235) Nov 74

Exciudes sawage

Airport Noise (113) Nov 74
Water Rights and Water Law (147) Nov 74&
Water Pollution in Estuaries and Coastai Zones (153)
Nov 74 Excludes specific bioiogical and oceanographic
studies
Oftshore Driiling (96) 1966-Nov 74
environmental aspacts
Urben Air Poliution (153)

Inciudes

1970-Nov 74

Urban Noise Poliution (66) 1970-Nov 74

Urban Sewage Treatment Plianning (134) 1970-Nov 74

Urban Storm Sewers and Water Runoftf (229) Nov 74

Air Pollution Effects on Materials (57) Dec 74

Waste Processing and Pollution in the Chemical and
Petrochemical Industries (172) Dec 74

Quality ot Life in the Urban Environment (131) 1970-Dec
T4

Automatic Acquisition of Water Quality Data (116)
1970~-Dec 74

Fly Ash (143) Dec 74

Ocean Law (123) Dec 74

ODTs» DCDs and CDE Pesticides (150) Dec 74

Toxic Ctfects of Pesticides (143) Dec 74



ENVIRONMENTAL POLLUTION AND CONTROL

(Cont.)

Order Numter

NTIS/PS-7€/017
NTIS/PS-75/016
NTIS/PS-75/7C20
NTIS/PS-75/7C21
NTIS/PS-78/C22
NTIS/PS-7%5/C24
NTIS/PS-T7E/C46b
NTIS/PS-7€/050

NTIS/PS-T7E7054

NTIS/PS~-7E/7C60
NTIS/PS-75/069

NTIS/PS-7£/C71

NTIS/PS-T7€/C72
NTIS/PS-75/C80
NTIS/PS-7E/CEE
NTIS/PS-757101
NTIS/PS-757102
NTIS/PS-7€7103

NTIS/PS-7€/104

NTIS/PS-75/107
NTIS/PS-75/7108

NTIS/PS-7€7112
NTIS/PS-75/118

NTIS/PS~-T7E87129

NTIS/PS-75/7139
NTIS/PS-7€/152
NTIS/PS-757156
NTIS/PS-7E571€3

Sewage Treatment by Reverse Osmosis and Membrane
Processes (39) Dec 74

Asbestos and Silicate Pollution (91) Dec 74
silicoslis and asbestosis

Cadmium Pollution (101) Dec 74

Beryllium Pollution (53) Dec 74

Includes

Industrial Hazards Due to Atmospheric Factors (181)
1970-Sep t 74

Bioindicators of Pollution (119) Nov 74

Acid ®ine Drainage (137) Jan 75

Environmental and Ecological Effects of Dredging (85)
Jan 75

Strip Mining (101) Jan 75

Maneuvering Aircraft: Noise Pollution and Control (102)

Jan 75

Pollution and Its Control
(145) Jan 75

Ground Water Pollution., Part 1. General Studies (133)
Jan 74 Excludes studies dealing with irrigation and
fertifization

Ground Water Pollution. Part 2. Pollution From Irrigation
and Fertilization (132) Jan 75

Textile Processing Wastes (59) Jan 75

In the Paper and Puip Industry

Ecosystem Models (144) Jan 74

Air Pollution Effects on Plants (135) Jan 75

Behavior and Physiological Effects of Noise. Vol 1.
1964-1972 (200) Jan 75

Behavior and Physiological
1973-1974 (72) Jan 75

Remote Sensing for Natural Resources Environmental, and
Regional Planning (91) 1973-Jan 75

Effects of Noise. Vol 2.

Ecology of Insecticide Water Pollution., Vol 1. 1974 (62)
Jan 75

Ecology of Insecticide Water Pollution. Vol 2.
(203) Jan 75

Coal Mine Waste (51) Dec 74

The Bioltogical Effects of 0il Spills (107) Jan 75
Excludes biodeterioration

Bacteriai Pollution of Water

1964-1973

(147) Jan 75

Diesel Engine Exhaust (86) Jan 75
Biodeterioration of Qil Spills (81) Jan 74
Water Pollution Detection (166) 1970-Jan 75
Gas Scrubbers (156) Dec 74

ad ' I



ENVIRONMENTAL POLLUTION AND CONTROL

{Cont.)

Order Numter

NTIS/PS-7%5/184

NTIS/PS-T7E/7185
NTIS/PS-75/7186
NTIS/PS-757202
NTIS/PS-7572089

NTIS/PS-7E7210

NTIS/PS=-757215
NTIS/PS-7%57218
NTIS/PS-757216
NTIS/PS-7£7220

NTIS/PS-757228

NTIS/PS-7£7252
NTIS/PS-T5/7256
NTIS/PS-757267

NTIS/PS-7£/7268
NTIS/PS-7572E5

NTIS/PS-75/7286
NTIS/PS-757309
NTIS/PS-757310
NTIS/PS-75/311

NTIS/PS-7%5/7312

NTIS/PS-757313
NTIS/PS-75/7314

NTIS/PS-75/318

Regionat and Urban Solid Weste Disposel. Part 1.
Management Planning (81} Jan 75

Regional and Urban Solid Waste Disposal. Part 2. Local
Case Studies (110) Jan 75

Regional and Urban Solid Waste Disposal. Part 3. Hand! ing
and Disposal Technology (84) Jan 75

Financing and Taxation For Urban Contro! of Pollution
{111) Jan 75

Mercury Pollution (113) Dec 74
poliution effects

Biologicel Effects of Mercury Pollution (112) Dec 74

Excludes toxicity and

Waste Heat Utilization (116) Jan 75
energy systems

Thermal Pollution. Part 1. Control Techniques and General
Studies {(85) Jan 75 Excludes waste heat recovery

Thermal Pollution., Part 2. Biologicel Effects (171) Jan
75

Thermal Pollution. Part 3. Hydrology and Hydrodynemics
(124) Jan 75

The Chemistry and Physics of Ozone in the Stratosphere
(91) Jen 75

Inctudes total

Sewage Sludge Cisposel (146) Dec 74

Fluidi zed Bed Combustion (66) Dec 74

Lead Poltlution (171) Jan 75 Excludes pollution effects
and toxicology of | ead

Biologicel Effects of Leed Pollution (109) Jan 75

Hazardous Meterial Waste Disposal (92) Dec 74 Excludes
radioactive wastes
Hazardous Meterials Transportation (126) Dec 74 Excludes

radioactive wastes

Automobile Air Pollution. Part 1. Abatement Through
Management and Plenning (89) 1970-Jan 75

Automobile Air Pollution., Part 2. Exhaust Analysis (33)
1670-Dec 74

Automobile Air Pollution. Part 3. Control
1970-0ec 74

Automobile Air Pollution. Part 4. New Automotive Engines
(60) 1970-Dec 74

Equipment (100)

Automobile Air Pollution. Part 5. Automotive Fuels (48)
1970-Dec 74

Automobile Air Pollution. Pert 6. Atmospheric Motion
(42) 1970-Dec 74

Aircraftt Sonic Boom. Part 1. Studies on Aircreft Flight
and Cesign (S9) Feb 75

-y-



ENVIRONMENTAL POLLUTION AND CONTROL

{Cont.)

Order Number

NTIS/PS-75/7319
NTIS/PS-757320
NTIS /PS-75 /350
NTIS/PS-757354
NTIS/PS-7£/357

NTIS/PS-75/362
NTIS/PS-7€/7371

NTIS/PS-75/7375
NTIS/PS-7%573¢81

NTIS/PS-75/382
NTIS/PS-75/7383

NTIS/PS-7£/388

NTIS/PS-75/7401

NTIS/PS-75/410
NTIS/PS-75/426
NTIS/PS-75/429
NTIS/PS-75/430

NTIS/PS-7E/7441

NTIS/PS-T75/444
NTIS/PS-7£7450

NTIS/PS-757451
NTIS/PS-TE/452

NTIS/PS-7%/453

NTIS/PS-T75/454

Aircraft Sonic Boom, Part 2. Effects on Buildings (60)
Feb 75

Aircraft Sonic Boom. Part 3. Blological Effects (52)
Feb 75

Incineration Studies. (202) Mar 75

Ground Water Pollution. Part 3., Salline Ground Water (76)
Apr 75

Aeratlon of Sewage Lagoons, Reservolrs, and Streams (157)
Apr 75

011 Shate (137) Apr 75

Pollution and Environmental Aspects of Fuel Conversion
(47) Ape 75

Biochenmlical Oxygen Demand (262) Mar 75

Desul furization of Coal and Petroleum (107) Apr 75
Excludes flue gas and other post-combustion sulfur
control

Metal Processing Wasteg, Part 2. Water Pollutlon (1l12)
Apr 75

Metal Processing Wastes. Part 1, Air Pollution (167)
Apr 75

Septic Tank Design and Use (73) Apr 7% Includes reports
dealing with non-septic tanks household sewage
treatment systems

Effects of Land Use and Urbanization on Water Resources
(94) 1971-May 75

Alr Pollutlon Emission Factors (69) May 75

Salt Marshes (92) May 75

Radioactivity from Nuclear Power Plants (227) May 75

Sewage Effects in Marine and Estuarine Environments (136)
May 75

Water Quality Modeling--Hydrological and Limnological
Systems (213) Jun 75

Highway Traffic Nolse (101) May 75

Solid Waste Reclamation and Recycling. Part 1. Packaging
and Containers (44) May 75 Excludes studies only
deal ing with specific materlals

Solid wWaste Reclamation and Recycling. Part 2. Plastics.
({60) May 75

Solid Waste Reclamation and Recycling. Part 3. Metals
(136) May 75 1Includes metal recovery from aqueous
industrial waste streams

Solid Waste Reclamation and Recycling. Part 4. Glass
(39) May 75

Solid Waste Recycling and Reclamatlion. Part 5. Paper
(59) May 75



ENVIRONMENTAL POLLUTION AND CONTROL

(Cont.)

Order Numter
NTIS/PS-T7%/7455
NTIS/PS-T757456

NTIS/PS-757460
NTIS/PS-757461

NTIS/PS-7%57462

INDUSTRIAL ANC

Sulfur Dioxide Control!l. Vol 2.
Excludes fuel desul furization

Sultur Dioxide Contro!. Vol 1. 1964-1972 (159) May 75

Sewage and Organic Waste Irrigation (111) May 75

Activeted Carbon (221) May 75 1Includes activated cerbon
treetment of sewage

1973-1974 (94) May 75

Ocean Waste Disposal (164) Mey 75 Excludes thermal

effluents

MECHANICAL ENGINEERING

Order Number

COM-74-11222
NTIS/PS-747124
NTIS/PS-75/7022

NTIS/PS-75/041
NTIS/PS-757048

NTIS/PS-757070
NTIS/PS-757082
NTIS/PS-757123
NTIS/PS~-757133
NTIS/PS-7E7155

NTIS/PS~-757162
NTIS/PS-757166
NTIS/PS-75/167
NTIS/PS-75/7204
NTIS/PS-75/7205

NTIS/PS-757223
NTIS/PS-757226
NTIS/PS-757243
NTIS/PS-757244

NTIS/PS-757270

NTIS/PS-78/7271

Mine Safety (158) 1672-Jul 74

Production Plenning end Scheduling (143) Dec 74

Industriel Hazards Due to Atmospheric Factors (181)
197C-Sept 74

Standerd Reference Meterials (118) Jen 75

Lubricating Oil Ane!lysis for Wear Monitoring (46) Jen 74

Design end Applications of Flywheels (57) Jan 75
Industrial Psychology (161) Jan 75

Metrication in the United Stetes (72) Dec 74
Fire Alarms and Fire Detectors (96) Jan 75
plasma and Flame Spraying (129) Jan 75

Metal DOrewing (43) Jan 75

High €Energy Rate Forming. Part 1 (68) Jan 75
explosive forming

High Energy Rate Forming. Pert 2. Explosive Forming (104)
Jan 75

Fluid Contro! Devices. Vo! 1. 1964-197]1 (188) Dec 74

Fluid Contro! Devices. Vol 2. 1972-1974 (104) Dec 74

Excludes

Ferrous Matel Casting (173) Dec 74

Electron Beam Welding (131) Jan 75

Gas Bearings (124) 1970-Jan 75

Use of Ultresonics in Manufacturing Procedures (89) Dec
T4

Nondestructive Ultrasonic Testing and Inspection. Vol. 1.
1964-1971 (188) Jan 75

Nondestructive Ultrasonic Testing and Inspection. Vol. 2.
1972-1974 (165) Jan 75

-x—



INDUSTRIAL AND MECHANICAL ENGINEERING

(Cont.)

Order Number

NTIS/PS-T75/7284
NTIS/PS-75/71316
NTIS/PS-7%57317
NTIS/PS-T757330

NTIS/PS-757331
NTIS/PS-7%87343

Shipborne Containers and Containerization (100) Jan 75
Heat Pipes. Vol 1, 1964-1972 (175) Feb 75

Heat Pipes. Vol 2. 1973-1974 (122) Fedb 75
Electrodeposition. Vol 1. 1964-1971 (97) Jan 75

Electrodeposition. Vol 2. 1972-1974 (110) Jan 75
Fuel Consumption., Part 1. Industrial, Residential, and
General Studies (75) Feb 75

LISRARY AND INFORMATICN SCIENCES

Order Mumter

COM-74-10124

NTIS/PS-T72/085
NTIS/PS-78/146
NTIS/PS-7%/189
NTIS/PS-T75/7269

NTIS/PS-75/411

NTIS/PS-T757434
NTIS/PS-75/435

Automated Text Editing (57) Dec 73

Biomedical Information Systems (123) Jan 75

Copyrights (56) Jan 75

User Needs in Documentation and Information (60) Jan 75
Records Management (170) Feb 75

Machine Translation (127) May 75
languages

Microforms. Vo! 1. 1964-1973 (187) Jun 75

Microforms. Vol 2. 1973-Apr 75 (74) Jun 75

Covers several foreign

MATERIALS SCIENCES

Order Number

COM-74-1114C
COM-74-11%2¢

COM-74~-11%27

NTIS/PS-74/109
NTIS/PS-74/111

NTIS/PS-74/113
NTIS/PS-74/133
NTIS/PS-T5/040
NTIS/PS-7%/7041
NTIS/PS-7%/048

Metal Waste Reclamation (146) Jul 74

Carbon and Graphite Materials. Part 1. Carbon Fibers and
Carbon Fiber Composites (278) Sep 74

Carbon and Graphite Materials. Part 2. Carbon and
Graphite Composites (149) Sap 74 Excludes carbon
tibers

Drag Reducing Fluids (134) 1969-Nov 74

Fire Resistant Fibers and Textiles (124) Dec 74

Air Pollution Effects on Materials (57) Dec 74
Fly Ash (143) Cec 74

Adhesives (123) 1970-Jan 75

Standard Reference Materials (118) Jan 75
Lubricating 0il Analysis for Wear Monitoring (46) Jan 74
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MATERIALS SCIENCES (Cont.)

Order Number

NTIS/PS-75/7049
NTIS/PS-7%/C51
NTIS/PS-757084%
NTIS/PS-75/7109

NTIS/PS-T757110

NTIS/PS-75/113
NTIS/PS-75/122
NTIS/PS-75/126
NTIS/PS-757127
NTIS/PS-T757136
NTIS/PS-75/137
NTIS/PS-75/140
NTIS/PS-75/143

NTIS/PS-75/155
NTIS/PS-7E/7157

NTIS/PS-7E/17¢
NTIS/PS-75/181
NTIS/PS-7€/182
NTIS/PS-757183

NTIS/PS-7E/192

NTIS/PS-75/206
NTIS/PS-TE7207
NTIS/PS-75/7208

NTIS/PS-757212
NTIS/PS-7E5/217

NTIS/PS-75/221
NTIS/PS-7%5/7223
NTIS/PS=75/7226
NTIS/PS-75/241
NTIS/PS-75/257

Hydrogen Embritt lement of Metals (185) Jan 75

Wood Bonding (96) Jen 75

Combustion of Plastics and Elastomers (67) Jan 75

Reinforeed Plastics. Part 1. Fiberglass Reinforcement
(151) Jan 75

Reinforced Plastlics. Part 2. Borons Carbon, and Other
Reinftforcling Materials (152) Jan 75

Solld Lubricants (109) Jan 75

Highway Markings (64) Dec 74

Gas Tyrbines, General: Corrosion and Erosfon (14]1) Dec 74
Exclydes turbine blades

Turbine 8l ades: Corrosion and Eroslion (78) Dec 74

Lightwetght Armor (106) Jan 75

Optical Coatings for Solar Cells and Solar Collectors
(51) Jan 75

Seals and Gaskets (180) 1970-Jan 75

Sea Water Corrosion (165) Dec 74

Plasma and Flame Spraying (129) Jen 75

Corrosion in Desalination Plents (154) Dec 74

Superallioys (172) Dec 74

Carbon and Graphite Materials, Part 3, Graphite Research
(148) Jan 75

Carbon end Graphite Materials. Part 4. Carbon Research
(67) Jan 75

Carbon and Graphlte Materials. Part 5. Glassy Carbon
(35) Dec 74

Cryogenic Properties of Aluminum and Aluminum Alloys
(70) Jen 75

Acrylic Resins. Part 1. Acrylonitrile Polymers (75) Dec
T4

Acrylic Resins. Part 2. Methacrylate Polymers (146) Dec
T4

Acrylic Resins. Part 3. Acrylates, Acrylamidess and
General Studies (125) Dec 74

Ablation and Abiative Materials (121) Jan 75

Fracture of Ceramics (147) Dec 74

Fiberboard and Particleboard (75) Jan 75
Ferrous Metal Casting (173) Dec 74

Electron Beam Welding (131) Jan 75

Cathodic Protection (135) Dec 74

The Chemistry of Silicone Resins (130) Jan 75




MATERIALS SCIENCES

(Cont.)

Order Number

NTIS/PS-7¢7289
NTIS/PS-757294

NTIS/PS-757295
NTIS/PS-75/7330
NTIS/PS-757331
NTIS/PS-757353
NTIS/PS-75/7370
NTIS/PS-7E/414

NTIS/PS-787422
NTIS/PS-75/7440

NTIS/PS-757442
NTIS/PS-75/7450

NTIS/PS-75/7451

NTIS/PS-7857452

NTIS/PS-7%57453

NTIS/PS-757465

NTIS/PS-7E7466

NTIS/PS-757467

Chemical Analysis of Steels (110) Feb 75

Cavitation. Part 3. Corrosion and Erosion (83) Feb 75
Excludes turbine cavitation

Cavitation. Part 4. Cavitation Flow and Erosion in
Turbines (60) Feb 75

Electrodeposition. Vol 1.

Electrodeposition. Vol 2.

1964-1971 (97) Jan 75
1972-1974 (110) Jan 75

Polytettafluoroethylene (Teflon) (118) Apr 75

Detergents» Soaps, and Surface Active Cleaners (105)
Apr 75

Boron Reinforced Composites (199) 1972-May 75

Metal Matrix Composites (180) 1971-May 75

Cyanoacrylete Tissue Adhesives (48) 1964-May 75

Marine Fouling (140) 1969%-Jun 75

Solid Waste Reclamation and Recycling. Part 1. Packaging
and Containers (44) May 75 Excludes studies only
dealing with speciftic materials

Solid Waste Reclamation and Recycling. Part 2. Plastics.
(60) May 75

Solid Waste Reclamation and Recycling. Part 3. Metals
(136) May 75 Includes metal recovery from aqueous
industrial waste streams

Solid Waste Reclamation and Recycling. Part 4, Glass
{39) May 75

Stress Crack Phenomena (186) Jun 75 Excludes rock
mechenics and mathematical analysis

Mathematical Analysis of Stress Cracks. Vol 1.
(207) June 75

Mathematical Analysis of Stress Cracks. Vol 2.

75 (109) June 75

1964-1973

1974-May

MATHEMATICAL SCIENCES

Order Number
COM=-74-11454

COM-74~-1146G6
NTIS/PS-7£7027

NTIS/PS-7%57028

NTIS/PS-7£/7065

The Use of Computers in Solving Mathematical Problems
(172) Jun 71-Sep 74

Numerical Methods in Fluid Flow Problems (139) Sep 74

Integration of Partial Differential Equations (121)
1970-Nov 74

Integration of Nonlinear Differential Equations (78)
1970-Nov 74

Network Flows (126) Jan 75



MATHEMATICAL SCIENCES

{Cont.,)

Order Numter

NTIS/PS-7€7066
NTIS/PS-75/150
NTIS/PS-7%7406

Experimentai Design (100) Jan 75
Time Series Forecasting and Prediction (96) Jan 75
Linear Programming in Management (38) May 75

MEDICINE AND BIOLOGY

Order Numter

COM-74-10105
COM-74-10¢2¢

COM-74-11212
NTIS/PS-74/086
NTIS/PS-747114

NTIS/PS-74/7115
NTIS/PS-747126
NTIS/PS-T747127
NTIS/PS-74/128
NTIS/PS-74/135

NTIS/PS-757C09
NTIS/PS-75/011
NTIS/PS-7€/7012
NT1S/pPS~75/C13
NTIS/PS-75/C19

NTIS/PS-7¢%/C22

NTIS/PS-7E/C23
NTIS/PS-757024
NTIS/PS-757025
NTIS/PS-75/C33

NTIS/PS-75/C43

NTIS/PS-7£5/085
NTIS/PS-7E/C87
NTIS/PS-75/7C¢Ee
NTIS/PS-7£5/7C90

NTIS/PS-757091
NTIS/PS-7E57C92

Antinsoplastic Agents (136) 1970-Jan 74

Vocational Rehabiiitation of the Physically Handicapped
(78) May 74

Computer Technology in Medicine (166) 1972-Jul 74

Carcinogens (134) Sep 74

Sickie Cell Anemia (35) Nov 74

Hepatitis and Biood Transfysions (48) Nov 74
Immunologic Diseases (199) Dec 74
Trarsplantation Immunology (94) 1970-Dec 74
vaccines and Immunity (169) 1970-Dec 74

00T, DDDs and DDE Pesticides (150) Dec 74

Toxic Effects of Pesticides (143) Dec 74

Bioiogical Effects of Laser Radiation (169) Jan 75

Medicare and Medicaid Programs (64) Dec 74

Motecular Biology (91) 1968-0ct 74

Asbestos and Siiicate Potiution (91) Dec 74
sificosis and asbestosis

Inciudes

Industriai Hazards Due to Atmospheric Factors (181)
1970-Sept 74

Epilepsy (59) Nov 74

Bioindicators of Poilution (119) Nov 74

Biofeaedback (35) Jan 75

Stress Factors on Piiot Performance (65) Nov 74

The Use ot Dogs to Detect Explosives and Narcotics (24)
Jan 75

Biomedical! Information Systems (123) Jan 75

Information Processing in Humans (221) Jan 75

Ecosystem Models (144) Jan 74

Congenital Abnormalities (50) Jan 75

Biologicel Pest Controi (77) 1966-Jan 75
Endangered Species (29) Dec 74
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MEDICINE ANC BIOLOGY

(Cont.)

Order Number

NTIS/PS-757093
NTIS/PS-757095
NTIS/PS-7£/096

NTIS/PS-757/100
NTIS/PS-7E7101
NTIS/PS-75/102

NTIS/PS-7£5/7103

NTIS/PS-757106

NTIS/PS-75/107
NTIS/PS-75/7108
NTIS/PS-7%/118

NTIS/PS-75/124
NTIS/PS-75/125

NTIS/PS-757129
NTIS/PS-785/7131

NTIS/PS-7€/132
NTIS/PS-75/138
NTIS/PS-75/147

NTIS/PS-75/152
NTIS/PS-75/7161

NTIS/PS-757169
NTIS/PS-7E57170
NTIS/PS-757171

NTIS/PS-7E57172
NTIS/PS-757173
NTIS/PS-75/175
NTIS/PS-757176
NTIS/PS-7E57210

NTIS/PS-75/7213
NTIS/PS-757219

NTIS/PS-7€£7222
NTIS/PS-757/235

Fish Protein Concentrates (117) Jan 75
Venereet Diseases (46) QOct 74

Contreceptives and Birth Control (49) Nov 74

Interfeton (157) Jan 75

Alr Poltution Effects on Plants (135) Jan 75

Behaviot and Physiological Effects of Noise. VYol 1.
1964~-1972 (200) Jan 75

Behsvior and Physiological Effects of Noise. Vol 2.
1973-1974 (72) Jan 75

Auditory Perception in Cetacea (57) Jan 75

Ecology of Insecticide Water Pottution, Vol 1. 1974 (62)
Jan 75

Ecotogy of Insecticide Water Poltution, Vol 2.
(203) Jan 75

The Biological Effects of 0Oil Spitis (107) Jan 75
Excltudes biodeterioration

Herpes Virus (103) Jan 75

Cigaratte Smoking (39) Jan 75

1964-1973

Bacter ial Poltution of Water (147) Jan 75

Rehabititation of tha Physicatly Handicappad (119) Jan 75
Excludes raports sponsored solely by the Atomic Energy
Commission

Rehabilttation of the Mentatly Retarded (79) Jan 75

Coltor Vision (143) Jan 75

Drug Abuse (113) Jan 75

Biodeterioration of QOil Spills (8l) Jan 74

Effacts of Fatigue on Human Behavior and Performance
(104) Jan 75

Whales (S63) Jan 75

Cold Weather Stress on Humans (72) Jan 75

Emergancy Medicat Servicas and Care (87) Jan 75

Night Vision and Dark Adaptation (78)
Radiology (102) 1967-Jan 75
Uttrasonics in Madicina (39) Jan 75
Prostagltandins (37) 1967-Jan 75
Biological Effacts of Mercury Poltution (112) Dec 74

Jan 75

Nuct ear Madicine (218) Jan 75

Tharmat Pottution. Part 2, Biological Effects (171) Jan
75

Tumor Immunology (51)

Psychoses (85) Jan 75

1964-Sapt 73



MEDICINE AND BIOLOGY

{Cont.)

Order Numter

NTIS/PS-75/236

NTIS/PS-75/7237
NTIS/PS-75/245
NTIS/PS-75/259
NTIS/PS-75/260
NTIS/PS-75/262

NTIS/PS-757263
NTIS/PS-75/264

NTIS/PS-7%5/265

NTIS/PS-T7E/268
NTIS/PS-7%5/272

NTIS/PS-7%57273
NTIS/PS-7€/7278
NTIS/PS-75/280
NTIS/PS-75/7307
NTIS/PS-75/308

NTIS/PS-75/7315
NTIS/PS-75/7320

NTIS/PS-7%8/329
NTIS/PS-7%5/239
NTIS/PS-7%5/7340

NTIS/PS-75/344
NTIS/PS-75/7349
NTIS/PS-75/7356

NTIS/PS-7%5/360
NTIS/PS-757361

NTIS/PS-75/7369
NTIS/PS-75/3B4
NTIS/PS-7£/387
NTIS/PS-75/418
NTIS/PS-T57427

NTIS/PS-7£/7429
NTIS/PS-75/430

NTIS/PS-75/440

Hyperbastic Oxygenation (125) Jan 75

Altitude Hypoxia (166) Jan 75
Forensic Medicine (39) Jan 75
Nystagmus (196) Jan 75

Hemophitia (22) Jan 75
Redioimmunoassay Studies (55) Jan 75

Tumor V¥ruses (65) Jan 75

Cardiovascular Diseases. Vol. 2.
T4

Cardiovascular Diseases. Vol. l.
1964-1672

Biological Effects of Lead Pollution (109) Jan 75

Hypertension (80) Jan 75

1973-1974 (106) 1973-0ct

1964-1972 (151)

Chronic Chstructive Lung Disease (24) Jan 75
Underwater Medicine and Physiology (191) Jan 75
Burn Therapy (126) Jan 75

Malaria. Vol l. 1964-1970 (174) Feb 75

Malaria, Vol 2. 1971-1974 (64) Feb 75

Oral Diseases and Preventive Dentistry (119) Feb 75

Ajircraft Sonic Boom. Part 3. Biological Effects (52)
Feb 75

Ecology of the Marine Environment (205) Feb 75

Leukemia (134) Feb 75

Dental Materials and Equipment (143) Feb 75

Schistosoma and Schistosomiasis (130) Feb 75

Septicemia (158) Feb 75

GRAS(Generally Recognized as Safe) Food Ingredients (253)
April 75

Medical Entomology. Vol. 2. 1970-1975 (192) 1970-Jan 1975

Medical Entomology. Vol.1.1964-1969 (157) 1964-1969

Hemorrhagic Shock (70) 1964 - Apr 75
Biological Effects of Microwaves (l12) Mar 75
Toxicity of Gaseous Halocarbons (70) May 1975
Artiticial Kidneys (182) 1968-Apr 75
Blindness (113) May 75

Radioactivity from Nuclear Power Plants (227) May 75
Sewage Effects in Marine and Estuarine Environments (136)
May 75

Cyanoacrylate Tissue Adhesives (48) 1964-May 75
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MILITARY SCIENCES

Order Number

NTIS/PS-74/7121
NTIS/PS-75/001
NTIS/PS-75/002
NTIS/PS-75/003
NTIS/PS-75/7004

NTIS/PS-7E/7055
NTIS/PS-757393
NTIS/PS-757405

Inventory Control (195) 1970-Dec 74

Guerrilla Warfare (125) Jan 74

Civil Insurgency (84) Jan 75

Riots end Riot Control (110) Jan 75

Insurgency and Counterinsurgency in Military Affairs
{128) Jan 75

Night Vésion Devices (95) Jan 75
Arms Control (234) Apr 75
Replacement Theory (85) Apr 75

MISSILE TECHNOLOGY

Order Numter

NTIS/PS-757436

NATURAL RESCURCES

Inertial Navigation and Guidance (208) Apr 74

Order Numter

COM-73-11€02
COM-74-1040¢
COM-74-11223
NTIS/PS-74/7090
NTIS/PS-T74/0SS

NTIS/PS-74/7103
NTIS/PS-74/7129
NTIS/PS-T74/7134
NTIS/PS-757042
NTIS/PS-75/046
NTIS/PS-75/C50
NTIS/PS-7%5/054
NTIS/PS-75/059

NTIS/PS-757068
NTIS/PS-75/C71

Structural Geologic Studies (88) Jul 73
Forest management (85) 1967-Feb 74

Mine Safety (158) 1672-Jul 74
Eutrophication (254) Nov 74

Water Rights and Water Law (147) Nov 74

Offshore Drilling (96) 1966-Nov 74
environmental aspects

Automatic Acquisition ot Water Quality Data (116)
1970-Dec 74

Ocean Law (123) Dec 74

Snow Studies (192) Jan 75

Acid Mine Crainage (137) Jan 75

Includes

Environmental and Ecological
Jan 75

Strip Méining (101) Jan 75

Seismology (62) 1974-0ct 74

Agricultural Resources Surveys (53)

Ground Water Pollution. Part 1. General
Jan 74
fertitization

Effects of Dredging (85)

Excludes detection
1973-Jan 75
Studies (133)

-ee—

Excludes studies dealing with irrigation and



NATURAL RESOURCES

(Cont.)

Order Numter

NTIS/PS-7E/072
NTIS/PS-75/078
NTIS/PS-757092
NTIS/PS=-T5/7104

NTIS/PS-75/105

NTIS/PS-7E8/7112
NTIS/PS-75/7191
NTIS/PS-7%5/196
NTIS/PS-757197
NTIS/PS-7%/198
NTIS/PS-75/7220

NTIS/PS-7E5/254
NTIS/PS-7%7326

NTIS/PS~-75/354

NTIS/PS-7%57357

NTIS/PS-757362
NTIS/PS-75/373

NTIS/PS-7%5/374
NTIS/PS-7E571375
NTIS/PS-75/377
NTIS/PS-75/7392
NTIS/PS-75/7401

NTIS/PS-7E/426
NTIS/PS-75/441

NTIS/PS-TE/46E

Ground Wstar Poliution. Part 2. Poliution From Irrigation
and Fartilizstion (132) Jan 75

Weather Modification Effacts and Managament (117) Jan 75
Excludes theory and physlics of cloud saading and
nucleation

Endangered Specias (29) Dac 74

Remote Sensing for Natural Rasources Environmental, and
Regions?! Planning (91) 1973-Jan 75

Instrumentation and Data Processing Used in the Earth
Resoufces Technology Sateilita (80) 1973-Dac 74

Coal Mine Waste (51) Dec 74

Tectonics (157) Jan 75

Mine Ventitation (66) Jan 75

Permafrost. Part 1. Genaral Studies (105) Jan 75
Permaftrost. Part 2. Structurai Enginearing (174) Jan 75

Thermai Pollution., Part 3. Hydroliogy and Hydrodynamics
(124) Jan 75

0it Recovary (E6) Jan 75 Exciudes offshora driiling

Seismic Detection. Part 1. General Stydies (82) Jan 75
Excludes detection of nuclaar events.

Ground Water Pollution. Part 3., Saline Ground Water (76)
Apr 75

Aeration of Sewage Lagoons» Reservolirs, and Streams (157)
Apr 75

0it Shale (137) Apr 75

Pubiic Opinion and Sociology of Water Resource
ODevelopment (82) 1970-Apr 75

Planning and Impact of Water Rasource Programs (210)
1672-Apr 75

Blochomlical Cxygen Damand (262) Mar 75

Geothermal Energy (148) Apr 75

Underwater Construction and Mining (127) May 75

Eftfects of Land Use and Urbanization on Water Resources
(94) 1S71-May 75

Salt Marshes (62) May 75

Water Quslity Modeiing--Hydrological and Limnologlical
Systems (213) Jun 75

Sport Fishing (150) Jun 75
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NAVIGAT ICN, GUIDANCE ANC CONTROL

Order Number

NTIS/PS-75/7151
NTIS/PS-757436

Omega Navigation System (129) Jan 75
Inertial Navigation and Guidance (208) Apr 74

NON-DESTRUCTIVE TESTING

Drder Numter
COM-T74-11272
NTIS/PS-757115
NTIS/PS-75/7117
NTIS/PS=-757270

NTIS/PS=-757271

NTIS/PS-7E7431

NTIS/PS-7%7432
NTIS/PS-75/433

Motor Vehicle Tires: Skid and Wear Resistance;
Nondestructive Tests: Safety (130) Aug 74

Holographic Flow Visualization (53) Jan 75

Schlieren and Shadowgraph Photography (149) Jan 75

Nondestructive Ultrasonic Testing and Inspection. Vol. 1.
1964-1971 (188) Jan 75

Nondestructive Ultrasonic Testing and Inspection. Vol. 2.
1972-1974 (165) Jan 75

Applications of Holography (230) Jun 75 Excludes flow
visuatization and acoustic holography

Acoustic Holography (92) Jun 75

Hologrephic Theory and Recording Techniques (150) Jun 75

Excludes acoustic holography and applications

NUCLEAR SCIENCE AND TECHNCLOGY

Drder Numter
NTIS/PS-747131

NTIS/PS-757131

NTIS/PS-757181

NTIS/PS-7572113
NTIS/PS-757327

NTIS/PS-7%5/732¢8

Nucl ear Fusion (146) 1671-Dec 74 Excludes reports
sponsered solely by the Atomic Energy Commission

Rehabilitation of the Physically Handicapped (119) Jan 75
Excludes reports sponsored solely by the Atomic Energy
Commission

Carbon and Graphite Materials. Part 3. Graphite Research
{148) Jan 75

Nucl ear Medicine (218) Jan 75

Seismic Cetection, Part 2. Nuclear
Events--1970-1972--Vol. 1. (135) Jan 75

Seismic Detection. Part 2. Nuclear
Events-——1973-1974--Vol, 2. (124) Jan 75



OCEAN TECENOLOGY AND ENGINEERING

Order Numter

COM-74- 10651
NTIS/PS-747088

NTIS/PS-747100

NTIS/PS-74/123

NTIS/PS-747134

NTIS/PS-75/01%
NTIS/PS-75/037
NTIS/PS-75/038

NTIS/PS-T7£/C3S
NTIS/PS-75/059

NTIS/PS-75/077
NTIS/PS-75/11¢

NTIS/PS-757141
NTIS/PS-757143
NTIS/PS-78/7152

NTIS/PS-7%5/7169
NTIS/PS-757191
NTIS/PS-7%57255
NTIS/PS-75/7278
NTIS/PS-75/284

NTIS/PS-7£7293
NTIS/PS-75/296
NTIS/PS-757304
NTIS/PS-75/305
NTIS/PS-7571329
NTIS/PS-757232
NTIS/PS-75/73G2
NTIS/PS-7%57413
NTIS/PS-757430

NTIS/PS-7E/7442

NTIS/PS-757446

il Spitl Removel (114) Mey 74

Supertenkers end Superports (60) Nov 74
environmental considerations

Water Pollution in Estuaries and Coestal
Nov 74
studies

Dffshore Sructures (66) Dec 74
drilling platforms

Oceen Lew (123) Dec 74

Includes

lZones (153)
Excludes specific biological and oceanographic

Excludes offshore

Merine Anchors (97) Dec 74

Underwater Voice Communication Systems (78) Dec 74

Underweter Clothings Tools, and Equipment (101) Dec 74
Excludes breething apparatus

Underwater Breathing Apparatus (130) Dec 74

Seismology (62) 1974-0ct 74 Excludes detection

Icebreekers end Icebreaking (88) Dec 74

The Biological Eftects of 0il Spills (107) Jan 75
Excludes biodeterioretion

Recreational Boeting (71) Jan 75

See Water Corrosion (165) Dec 74

Biodeterioration of 0il Spills (81) Jan 74

Whales (93) Jan 75

Tectonics (157) Jan 75

Foundetions in Marine Environments (64) Dec 74
Underwater Medicine and Physiology (191) Jan 75
Shipborne Containers end Containerization (100) Jen 75

Cevitation. Part 2. Hydrofoils (90) Feb 75

Cevitetion. Pert 5. Propeller Cavitation (74) Feb 75

Aquaculture. Part 1. Fish (212) Feb 75 Excludes studies
on selmon

Aqueculture. Pert 2. Shellfish (129) Feb 75

Ecology of the Marine Environment (205) Feb 75

Surfece Effect Vehicles/Ships in Marine Environments
(108) Jen 75

Underweter Construction end Mining (127) May 75

Ocean Wave Sensors (129) Mey 75

Sewage Effects in Marine and Estuerine Environments (136)
May 75

Marine Fouling (140) 1969-Jun 75

Remote Sensing of the Ocean. Pert 1.
end Geol ogical (147) 1970-Apr 75

Physicals Chemical,
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OCEAN TECHENOLOGY AND ENGINEERING

(Cont.)

Order Number
NTIS/PS=T7E/7447
NTIS/PS-75/7462

NTIS/PS-T7E/ 464

ORDNANCE
| ———

Order Numter
NTIS/PS-7£/043

NTIS/PS-7%/136

Remote Sensing of the Ocean. Part 2. Oynamics (87)
1970-Apr 75

Ocean %Waste Disposal
ef fluents

Natural Gas. Part 2. Marine Transportation (44) May 75

(164) May 75 Excludes thermal

The Use of Dogs to Detect Explosives and Narcotics (24)
Jan 75
Lightwekght Armor (106) Jan 75

PHOTOGR APEY AND RECORDING DEVICES

Order Number

NTIS/PS-7¢/115
NTIS/PS-75/116

NTIS/PS-757117
NTIS/PS-757431

NTIS/PS-T7£/7432

NTIS/PS-7%57433

PHYSICS

Order Numbter

COM-73-10242
COM-74~-11C5¢
COM-T74-11496
NTIS/PS-74/109
NTIS/PS-74/7116

Holographic Flow Visualization (53) Jan 75

Flow Visualization (106) Jan 75 Excludes shadowgraph,
schlisren, and holographic technigues

Schlieren and Shadowgraph Photography (149) Jan 75

Applications of Holography (230) Jun 75 Excludes flow
visual jzation and acoustic holography

Acoustic Holography (92) Jun 75

Hologreaphic Theory and Recording Techniques (150) Jun 75
Excludes acoustic holography and applications

Stress Analysis of Cracks (129) Jan 74

Carbon Dioxide Lasers (170) Jun 74

Numerical Methods in Fluid Flow Problems (139) Sep 74
Drag Reducing Fluids (134) 1969-Nov 74

Liquid Crystals (182) Nov 74
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PHYSICS

{Cont.)

Order Number

NTIS/PS-74/120
NTIS/PS-74/131

NTIS/PS-75/015
NTIS/PS-7E/Cl6
NTIS/PS-75/018

NTIS/PS-75/C35
NTIS/PS-75/044
NTIS/PS-7%5/C75
NTIS/PS-7€/7C81
NTIS/PS-7£5/C86

NTIS/PS-75/C89
NTIS/PS-757115
NTIS/PS-7%7116

NTIS/PS-757117
NTIS/PS-757153

NTIS/PS~-75/164
NTIS/PS=-75/7177
NTIS/PS-7¢5/717¢8
NTIS/PS-75/188
NTIS/PS-757204

NTIS/PS-757205
NTIS/PS-75/225
NTIS/PS-75/7229
NTIS/PS-75/7230
NTIS/PS-75/23E§

NTIS/PS-T7%7242
NTIS/PS-T75/7244
NTIS/PS-75/724¢E

NTIS/PS~T75/7249
NTIS/PS-75/7292

NTIS/PS-7%5/7293
NTIS/PS-T75/294
NTIS/PS-75/7295

NTIS/PS-75/266
NTIS/PS~-T7€/7316

Dye Lasers (140) Dec 74

Nucleer Fusion (146) 1971-Dec 74 Excludes reports
sponsered solely by the Atomic Energy Commission

Metal Vapor Lesers (35) Dec 74

Carbon Monoxide Lasers (83) Dec 74

Gas Dynamic Lesers (85) Dec 74

Electrobuminescent Display Devices (105) Jan 75
Gellium Arsenide Lasers (77) Jen 74

Infrared Upconversion (48) Dec 74

Ultreviolet end X Ray Lasers (80) Jan 75

Megnet ic Bubble Domains (42) Jan 75

Cadmium Sulfide Solar Cells (161) Jan 75

Holographic Flow Visualization (53) Jen 75

Flow Visualization (106) Jan 75 Excludes shadowgraph»
schl ieren, and holographic techniques

Schlieren and Shedowgreph Photography (149) Jan 75

Cavity Flow (117) Jan 75

Aircreft Weke Vortices (137) Dec 1974
Schottky Berrier Devices (114) Jan 75
Frequency Allocation end Management (100)
Bend Pass Filters (104) Jen 75
Fluid Control Cevices. Vol 1.

Jen 75

1964-1971 (188) Dec 74

Fluid Control Devices. Vol 2. 1972-1974 (104) Dec 74
Quaserss Pulsars, Bleck Holes (170) Feb 75

Solar Eclipses (140) Feb 75

Relativity Theory (130) 1970~-Dec 74

Quantum Electrodynamics (153) Feb 75

Cosmology (102) Feb 75

Use of Ultresonics in Menufacturing Procedures (89) Dec
T4

Acoustic Surface Weves. Vol. 1. 1964-1972 (75) Jan 75

Acoustic Surface Waves. Vol. 2. 1973-1974 (137) Jan 75

Cavitation, Part 1. Cavitation Flow (142) Feb 75

Cevitetion. Part 2. Hydrofoils (90) Feb 75

Cavitetion, Part 3. Corrosion end Erosion (83) Feb 75
Excludes turbine cavitation

Cevitetion, Pert 4, Cevitation Flow and Erosion in
Turbines (60) Feb 75

Cavitation., Part 5. Propeller Cavitation (74) Feb 75

Heat Pipes. Vol 1. 1964-1972 (175) Feb 75

-ii-




PHYSICS

(Cont.)}

Order Numher

NTIS/PS-75/7317
NTIS/PS-7E7135]
NTIS/PS-757368

NTIS/PS-757399
NTIS/PS-757402

NTIS/PS-757412
NTIS/PS-75/415
NTIS/PS-757420
NTIS/PS-7%57428
NTIS/PS-757431

NTIS/PS-7%7432
NTIS/PS-757433

NTIS/PS-7%5/7448
NTIS/PS-T7E5/7457

NTIS/PS-757458

NTIS/PS-7E57465

NTIS/PS-T7E57466

NTIS/PS-757467

PROPULS ION AND

Heat Pipes. Vol 2. 1973-1974 (122) Feb 75

Nonl inear Acoustics (71) Apr 75

Amorphous Semiconductors (224) Oct 73 -Dec 74
Radiation Camage of Laser Materials (143) Apr 75
Light Cetection and Ranging{(LIDAR) (191) May 75

Light Communication Systems (151) Apr 75

Light Emitting Diodes (159) Apr 75

Fiber Cptics (147) 1969-May 75

Structursl Mechanics Software (185) May 75

Applications of Holography (230) Jun 75 Excludes flow
visuatization and acoustic holography

Acoustlc Holography (92) Jun 75

Holographic Theory and Recording Techniques (150) Jun 75
Excludes acoustic holography and appllicatlons

Magnetohydrodynamic Generators In Power Generation (105)
May 75

Ferrite Mlcrowave Electronics. Vol 1.
1964-1669

Ferrite Microwave Electronics. Vol 2.
1970-Apr 75

1964-1969 (221)

1970-1974 (105)

Stress Crack Phenomena (186) Jun 75
mechanics and mathematical analysis

Excludes rock

Mathematical Aralysis of Stress Cracks. Vol 1., 1964-1973
(207) June 75
Mathematical Analysls of Stress Cracks. Vol 2. 1974-May

75 (109) June 75

FUELS

Order Numter

NTIS/PS-757126
NTIS/PS-75/7127
NTIS/PS-75/7139

NTIS/PS-7E7256
NTIS/PS-757295

NTIS/PS-75/7212

NTIS/PS-75/7313

Gas Turbines», General: Corroslon and Erosion (141) Dec 74
Excludes turbine blades

Turbine Blades: Corrosion and Erosion (78) Dec 74

Diesel Engine Exhaust (86) Jan 75

Fluidized Bed Combustion (66) Dec 74

Cavitetion. Part 4, Cavitation Flow and Erosion In
Turbines (60) Feb 75

Automobile Air Pollution. Part 4. New Automotive Engines
(60) 1I97C-Dec 74

Automobile Air Pollution., Part 5. Automotive Fuels (48)
1970-Dec 74

-kk-



TRANSPORTATION

Order Numter
COM-T74-10F87

COM-74~10616
COM-74-11272

COM-74~11573
NTIS/PS-74/06GE

NTIS/PS=74/11C
NTIS/PS-T75/006
NTIS/PS-7%5/C08
NTIS/PS-7€/C33
NTIS/PS-7E/036

NTIS/PS-7£7060
NTIS/PS-7£/073

NTIS/PS-75/074
NTIS/PS-7£/099
NTIS/PS-7S/114

NTIS/PS-75/7122
NTIS/PS-75/130
NTIS/PS=75/144
NTIS/PS-75/148
NTIS/PS-7E5/151

NTIS/PS-75/164
NTIS/PS-75/174
NTIS/PS-75/180
NTIS/PS-75/7200

NTIS/PS-75/7201

NTIS/PS-757231
NTIS/PS-757279
NTIS/PS-7%£/7286

NTIS/PS-757287
NTIS/PS-75/309

NTIS/PS-75/310

Transportation for the Elderly and Physically Handicapped
{25) Apr 74

Air Trastfic Control Simulation Models (125) May 74

Motor Vehicle Tires: Skid and Wear Resistance?
Nondestructive Tests; Safety {(130) Aug 74

Electric Automobiles {(60) Oct 74

Airport Noise (113) Nov 74

Alcohollism (135) Nov 74

Pedestrian Movement and Safety (70) 1968~0Oct 74
Clear Air Turbulence (220) Dec 74

Stress Fectors on Pllot Performance (65) Nov 74
Collision Avoidance Systems (156) Dec 74

Maneuvetring Aircraft: Noise Pollution and Control (102)
Jan 75

Signs and Display Systems: Graphic Design and Human
Engineer ing (92) Jan 75

Bicycles (41) Jan 75

Fog Dispersal (167) Jan 74

Tracked Air Cushion Vehicles and Magnetic Levitation

{70) Dec 74

Highway Markings (64) Dec 74

Air Bag Restraints (68) Jan 75

Driver Education {(109) Jan 75

Tourism and Travel in the United States (85) Jan 75
Omega Navigatlion System (129) Jan 75

Aircraft Wake Vortices (137) Dec 1974
Discrete Address Beacon System (46) Jan 75
Highway Beautification (46) Jan 75

Financing Urban Transportation. Part 1. General Studies
(65) 1970-Jan 75
Financing Urban Transportation. Part 2. Local Studies

(95) I970-Jan 75

Ice and Fog: Detection and Warning Systems (58) Dec 74

Urban Parking (82) Feb 75

Hazardous Materials Transportation (126) Dec 74
radioactive wastes

Dual Mode Transportation (77) Feb 75

Automobile Air Pollution. Part 1. Abatement Through
Management and Planning (89) 1970-Jan 75

Excludes

Automobile Air Pollution, Part 2. Exhaust Analysis (33)
1970-Dec 74

-11-



TRANSPORTATION

(Cont.)

Order Numter

NTIS/PS-7E/311
NTIS/PS-757312
NTIS/PS-7£7213

NTIS/PS-75/314

NTIS/PS-7E5/318
NTIS/PS-7E5/316
NTIS/PS-7%57320
NTIS/PS-75/7321
NTIS/PS-75/322
NTIS/PS-75/7333

NTIS/PS-7E/334

NTIS/PS-75/342
NTIS/PS-757376
NTIS/PS-75/403

NTIS/PS-75/417
NTIS/PS-75/421

NTIS/PS-757436
NTIS/PS-75/7444
NTIS/PS-757464

URBAN TECHNOLOGY

Order Numter

COM-74-1010C
COM-74-10€E87

COM-74-10¢C82
COM=-74-11201
COM-74-1121¢

Automobile Air Pollution. Part 3. Control Equipment (100)
1970-Dec 74

Automobile Air Pollution. Part 4. New Automotive Engines
(60) I970~-Dec 74

Automobile Air Pollution, Part 5. Automotive Fuels (48)
1670-Dec 74

Automobile Air Pollution., Part 6. Atmospheric Motion
(42) I970-Dec 74

Aircraft Sonic Boom., Part l. Studies on Aircraft Flight
and Design (99) Feb 75

Aircraft Sonic Boom, Part 2. Effects on Buildings (60)
Feb 75

Aircraft Sonic Boom, Part 3. Biological Effects (52)
Feb 75

Railroad Management and Planning (139) Feb 75

Railroad Freight Transportation (98) Feb 75

Surface Effect Vehiclies and Surtace Effect: General
Studies. Vol. 1, 1964-1971 (134) Jan 75 Does not
inciude marine environments

Surface Effect Vehicles and Surface Effect: General
Studies. Vol. 2. 1972-1974 (67) Jan 75 Does not
include marine environments

Fuel Conmsumption. Part 2. Transportation (93) Feb 75

Air Treffic Congestion and Capacity (106) Apr 75

Urban Automated Traffic Control (114) May 75

Microwave Landing Systems (80) Apr 75

BART and METRO--Rapid Transit for the San Francisco and
Washington D.C. Areas (168) May 75

Inertial Navigation and Guidance (208) Apr 74

Highway Traffic Noise (101) May 75

Natural Gas. Part 2. Marine Transportation (44) May 75

Juvenile Delinquency Prevention Programs (100) Dec 73

Transportation for the Elderly and Physically Handicapped
(25) Apr 74

Industrial ized Housing (159) Jun 74

Flood Control (191) 1672-Jul 74

Urban Information Systems (1G6) 1970-Aug 74
USAC reports

Includes



URBAN TECENCOLOGY

(Cont.)

Ordar Numter
COM-74~-11360
COM=-74~11263
COM-74~11%534%

NTIS/PS-T74/7104
NTIS/PS-74/106

NTIS/PS-747107
NTIS/PS-T74/7108
NTIS/PS=-74/125
NTIS/PS-74/7132
NTIS/PS-75/C03
NTIS/PS-75/C05
NTIS/PS-7%5/C0¢
NTIS/PS-757007
NTIS/PS-7%5/043

NTIS/PS-75/047

NTIS/PS-7%5/C56
NTIS/PS-75/7061
NTIS/PS-75/083
NTIS/PS-757104

NTIS/PS-75/114

NTIS/PS-75/116

NTIS/PS-757120
NTIS/PS-7%5/7141
NTIS/PS-75/148
NTIS/PS-7%5/168

NTIS/PS-75/171
NTIS/PS-7%57180
NTIS/PS-75/7184
NTIS/PS-75/185

NTIS/PS-75/7186

Air Quality Monitoring (121)
The Elderly (139) Sap 74

Building Firas (143) Sap 74
Urban Air Pollution (153) 1970-Nov 74
Urban Noise Poliution (66) 1G70-Nov 74

1970-Jul 74

Urban Sewage Treatment Planning (134) 1970-Nov 74

Urban Storm Sawers and Watar Runoff (229) Nov 7%

Quality of Life in tha Urban Environment (131) 1970-Dac
76

Housing (121}

Riots and Riot Controi

1970-Dec 74
(110) Jan 75

Rahabilitation of Criminal and Public Offandars (100)
1667-0ct 74

Pedestrian Movement and Safety (70)

Disasters (131) Dec 74

The Use of Dogs to Detect Explosives and Narcotics (24)
Jan 75

Crime Prevention and Enforcement Through Community
Ralations (72) Jan 75

1968-0ct 74

Behaviofr and Psychoiogy as Ralatad to Law Enforcament
(103) Jan 75

Da-icing Matariais and Techniques for Roads and Runways
{92) Jan 75

Tha Use of the Mass Media by Local and Regional
Governments (58) Jan 75

Remote Sensing for Natural Resourcas Environmental, and
Regional Planning (91) 1973-Jan 75

Trackad Air Cushion Vehicles and Magnetic Lavitation
(70) Dac 74

Minority Business (71) Jan 75
socioeconomic studies

Economic Davelopmant of Ethnic Minorities (86) Jan 75

Recreational Boating (71) Jan 75

Tourism and Travel in the United States (85) Jan 75

Ghattos (69) Jan 75

Excludes regional and

Emergency Medical Services and Care (87) Jan 75

Highway Beautitication (46) Jan 75

Regional and Urban Solid Waste Disposal, Part 1.
Managament Planning (81) Jan 75

Regional and Urban Solid Waste Disposal. Part 2. Local
Case Studies (110) Jan 75

Regional and Urban Solid Waste Disposal. Part 3. Handling

and Disposal Technology (84) Jan 75

-nn—



URBAN TECHNOLOGY

(Cont.)

Order Numter

NTIS/PS-757199
NTIS/PS-757200
NTIS/PS-7%57201
NTIS/PS-757202

NTIS/PS-75/203

NTIS/PS-7%/7216
NTIS/PS~-757279
NTIS/PS-7%57287
NTIS/PS-75/7301
NTIS/PS-7%57309

NTIS/PS-75/223
NTIS/PS-757401

NTIS/PS-757403
NTIS/PS-787421

NTIS/PS-T7E7425

NTIS/PS-7%57443
NTIS/PS-75/7444

Urban financing and Taxation (95) Jan 75 Excludes
financing of transportation and pollution control

Financing Urban Transportation. Part 1. General Studies
(6%) 1970-Jan 75

Financing Urban Transportation. Part 2. Local
{95) 1970-Jan 75

Financing and Taxation For Urban Control of Pollution
(111) Jan 75

Housing Taxation and Financing by the Federal, State, and
Local Governments (87) Jan 75

Studies

Citizen Participation in Local Government (99) Jan 75

Urban Parking (82) Feb 75

Dual Mode Transportation (77) Feb 75

Central City Redevelopment (54) Feb 75

Automobile Air Pollution. Part 1. Abatement Through
Manacement and Planning (89) 1970-Jan 75

Population Mobility (127) Feb 75

Effects of Land Use and Urbanization on Water Resources
{94) 1971-May 75

Urban Automated Traffic Control (114) May 75

BART arnd METRO--Rapid Transit for the San fFrancisco and
Washington D.C. Areas (168) May 75

Crimes and Crime Pravention (134) May 75

Police (200) Jun 75
Highway Traffic Noise (101) May 75



HOW TO ORDER

ORDERING. The form (or forms) available for a particular report is
indicated in the citation in the NTISearch: PC indicates Paper Copy;
MF or FICHE indicates Microfiche; MICROFILM (user must specify mode
and parity wanted). When options are offered, as with mag tape, be
sure to include a note with your order indicating option desired.
Legibility of paper copy and microform can vary. Be sure to indicate
the number of copies wanted; and if your address is different from the
mailing label on the order form, make all necessary corrections.

PAYMENT. Prepayment helps to expedite your order. An NTIS Deposit
Account (request brochure NTIS-PR-33 for details on how to open a
Deposit Account) or American Express Card Account can also help. If
payment is sent, be sure your order and remittance are sent together.
Please make checks payable in U.S. currency to National Technical
Information Service. NTIS will ship your order and bill later, but a

$5 surcharge per order (not per item) is added. A few reports announced
by NTIS may be available from other sources at lower prices than NTIS
charges, owing to subsidies from special funding. NTIS' operating

costs are not subsidized and must be recovered from sales.

FOREIGN ORDERS. Whenever a foreign sales price is not specified in
the listings, all foreign buyers must add the following charges to
each order: $2.50 per paper copy report; and $1.50 per microfiche
report.
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NOTE: Please use order number to insure prompt
and accurate fulfillment of your order.
Prices quoted in this brochure apply only
to items ordered with an order number.
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A catalog of the entire family of NTIS information products and services
will be sent free on request. Please ask for NTIS-PR-154.

PRICES SUBJECT TO CHANGE
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RESEARCH REPORTS CITED IN NTISEARCHES

ARE AVAILABLE IN THESE FORMATS

AVAILABILITY. NTIS products can be made available in one or more of
the following forms:

PAPER COPY Copies of the original report or reprint
are furnished.

MICROFORMS The size of the microfiche film sheet is
105 x 148.75mm (about 4 x 6 inches);
microfilm can be 35mm or 16mm.

MAGNETIC TAPE Tape can be seven track, 200, 556, or 800
bytes per inch (bpi), odd or even parity;
or nine track, 800 or 1600bpi, odd parity.
Coding can be Bcd (Binary Coded Decimal) or
Ebcdic (Extended Binary Coded Decimal Inter-
change Code).

PUNCHED CARDS Furnished as 80 column cards.

SRIM: AUTOMATIC DISTRIBUTION OF RESEARCH REPORTS

SRIM (Selected Research in Microfiche) is an automatic biweekly service
available from NTIS to help you expand your coverage of U.S. Government
research and development at a cost within reach of a modest information
budget. You limit your expense by receiving complete research reports
(not just abstracts) in microfiche, but only in the subject areas you
select -- and at only $0.45 for each SRIM microfiche title instead of

the regular $2.25 price. And you get the reports in microfiche without
having to track down a specific report and order it. For further details,
telephone SRIM Information (703) 321-8507 or write to NTIS.

PRICES SUBJECT TO CHANGE
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PRICES OF RESEARCH REPORTS

Prices for paper copy and microfiche cited with each technical report
summary contained in the search have been superseded for the most part.
The price lists on this page are currently in effect, but are subject

to change. Please check the most recent price lists before sending your
order.

MICROFICHE PRICES

The basic per title selling price for all microfiche is $2.25 domestic

and $3.75 for all addresses outside the U.S. These prices are retroactive
for all reports -- except as noted in the next sentence -- regardless of
the announcement date. The exception occurs if the cited price is greater
than the basic per title price, in which event the cited price remains in
effect.

PAPER COPY PRICES

Domestic Domestic Domestic

Selling Selling Selling
Page Range Price Page Range Price Page Range Price
GOl '~ 025 $ 3.25 251 - 275 $ 8.50 501 - 525 £ 12,25
026 - 050 3.728 276 - 300 8.75 526 - 550 12.50
051 - 075 4. 25 300 =325 9.25 i I 7/ 13.00
076 - 100 L.75 326 - 350 9.50 576 - 600 13.25
101 - 125 5.25 351 =375 10.00 601 or more
126 - 150 5. 75 376 - LoO 10.25 Note: Add $2.00 for
5] %= 175 6.25 Lol - 425 10.50 each additional 100-
176 - 200 7.00 L26 - 450 11.25 page increment from
201 15 225 72 451 - 475 11.50 601 to 1000 pages;
226 - 250 7.50 476 - 500 12.00 add $4.00 for each

additional 100-page
increment greater than
1000 pages.

Foreign Selling Price: Add $2.50 to the per copy domestic paper copy price.

Certain special reports previously specially prices (for example, AEC
reports and IAC reports) will continue to be treated as exceptions to this
price schedule.

NOTE: Please use order number to insure prompt
and accurate fulfillment of your order.
Prices quoted in this listing apply only
to items ordered with an order number.

PRICES SUBJECT TO CHANGE
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ABOUT WGA

Weekly Government Abstracts comprise weekly newsletters in 25 categories,
each carrying summaries of most unclassified federally funded research

as it is completed and made available to the public. Abstracts of reports
appear in as many categories as appropriate by means of a computerized
cross-referencing system and do so within two or three weeks of their
receipt by NTIS from the originating agencies. Generally, the technical
report summaries have been prepared by the author. The last issue of the
year is a subject index containing up to 10 cross references. The titles
and annual subscription rates are:

Domestic Foreign

Administration $ Lo $ 50
Agriculture & Food Lo 50
Behavior & Society ko 50
Biomedical Technology & Engineering Lo 50
Building Technology Lo 50
Business & Economics Lo 50
Chemistry Lo 50
Civil and Structural Engineering Lo 50
Communication 45 60
Computers, Control & Information Theory Lo 50
Electrotechnology 4o 50
Energy Lo 50
Environmental Pollution and Control Lo 50
Government Inventions for Licensing 165 220
Health Planning Lo 50
Industrial & Mechanical Engineering Lo 50
Library & Information Sciences 30 Lo
Materials Sciences Lo 50
Medicine & Biology Ls 60
NASA Earth Resources Survey Program Lo 50
Natural Resources Lo 50
Ocean Technology & Engineering Lo 50
Physics ks 60
Transportation Lo 50
Urban Technology 4o 50

Subtract $5 for each additional title when ordering more than one.

Sample issues are available on request. You may order an annual subscription
from NTI1S, 5285 Port Royal Road, Springfield, VA 22161.

PRICES SUBJECT TO CHANGE
July 1975
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MAIL ORDER TO:

National Technical Information Service
U. S. DEPARTMENT OF COMMERCE
5285 Port Royal Road
Springfield, Va. 22161

PURCHASER:

TELEX 89-9405

Attention:

Telephone (703) 321-8543

Date

SHIP TO:

(Enter if different from address at left)

Name

Organization

Address

City, State, ZIP

[] Charge my NTIS deposit account no.

Wherever a foreign sales price is NOT specified in the

[ ] Send me an application for an NTIS deposit account.

[[] Purchase order no.

listings, all foreign buyers must add the following
charges to each order:

$2.50 for each document

[] Check enclosed for §

[] Bill me. See reverse for costs (not applicable to foreign customers).

[] Charge to my American Express Card account number:

IREE SRS AR E TS

Signature
13

$1.50 for each microfiche

FOR DDC USERS ONLY

DDC User Code

Contract Number

(Last 6 characters only)

Allow 3-5 weeks for delivery on your order. If ordering without a document number, by title only, allow an additional 2 weeks.

DOCUMENT
NUMBER

If ordering by title or if item ordered is a
magnetic tape, please sce reverse side.

USER ROUTING
CODE (see reverse)

Quantit
Micra-

fiche

Unit Total
Price Price

Other

Paper
(specify)

Copy_

¢PEP

/PTP

/PTP

/PTP

/PTP

/PTP

/PTP

/PTP

/PTP

fPIP

Enter
Grand S
Tatal

FORM NTIS-173 (REV. 2-7%)

USCOMM-DC 6367-P7s3

_tt_




USER ROUTING CODE:

SHIP & BILL SERVICE:

NTIS ean label each document for routing within your organization. If you want this service put
your routing code in the box marked USER ROUTING CODE. (Limit eight characters)

NTIS appreciates prepayment for documents through the use of an NTIS Deposit Account, check,

or money order. Should this not be convenient, NTIS will mail your order and bill you about 15
days after shipment. The handling charge for ordering documents is $5.00 per order (not line item);
$5.00 per NTIScarch ordered; $2.50 per subscription ordered. NTIS does not bill customers for
magnetic tapes or shipments destined for outside the United States.

[ 1600 BPI ] 200 BPI

ORDERING MAGNETIC TAPE: (check mode) [ ] 9track [ 7tack [J556 BPI ] odd parity

ORDERING BY TITLE:

(odd parity) [] 800 BPI ) 800 BPI [ even parity

If ordering without document number, by title only, allow an additional 2 weeks.

=, — — ————

= m

TITLE =1
Sponsor's Series ¥ Contract or Grant Number of Report Date Published
Originator (Give specific laboratory, or division and location.) Personal Author

Turn to other side. Write **1'* in the Document Number block and complete the rest of the line.

TITLE #2
[Sponsor’'s Series & Contract or Grant Number of Report Date Published
Originator (Give specific laboratory, or division and location.) Personal Author

Turn to other side. Write **2°" in the Document Number block and complete the rest of the line.

TITLE #3
Sponsor's Series ¥ Contract or Grant Number of Report Date Published
Originator (Give specific laboratory, or division and location.) Personal Author

Turn to other side. Write **3" in the Document Number block and complete the rest of the line.

TITLE #4
Sponsor’'s Series ¥ Contract or Grant Number of Report Date Published
Originator (Give specific laboratory, or division and location.) Personal Author

Turn to other side. Write **4"" in the Document Number block and complete the rest of the line.

TITLE #5
Sponsor’'s Series ¥ Contract or Grant Number of Report Date Published
Onginator (Give specific laboratory, or division and location.) Personal Author

Turn to other side. Write **5” in the Document Number block and complete the rest of the line.

FORM NTIS-173 (REV., 2-73)
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MAIL ORDER TO:

National Technical Information Service

U. S. DEPARTMENT OF COMMERCE  1'::LEX 89-9405

5285 Port Royal Road Telephone (703) 321-8543

Springfield, Va. 22161 hs

PURCHASER:

SHIP TO: (Enter if different from address at left)

Name
Organization
Address
Attention: City, State, ZIP
{ | Charge my NTIS deposit account no. Wherever a foreign sales price is NOT specified in the
[ ] Send me an application for an NTIS deposit account. Uscings, #ll foreign buyess sfieniadi the followiag
[ R Lo charges to each order:
. B T o $2.50 for each document
[] Check enclosed for § $1.50 for each microfiche

[} Bill me. Sce reversce for costs (not applicable to foreign customers),

(

]
]
=
: FOR DDC USERS ONLY

Charge to my American Express Card account number:

T R T DDC User Code

Contract Number

(Last 6 characters only)
Signatuve

Allow 3-5 weeks for delivery on your order. If ordering without a document number, by title only, allow an additional 2 weeks,

DOCUMENT [ if otdering by title or if item ordered is a ] USER ROUTING Quontit Unit p
NUMBER magnetic tape, plcase sce reverse side. CODE (sce reverse) ngpe; e o (3,':':(4,) Price Price
LETP
/PTP
/PTP
/PTP
/PTP
/PTP
/PTP
/PTP
/PTP
/PTP
1%
Totol
FORM NTIS-173 tREV. 2-75} =NV~ USCOMM-DC 6367-P758




USER ROUTING CODE:

SHIP & BILL SERVICE:

ORDERING MAGNETIC TAPE:

ORDERING BY TITLE:
— e

NTIS can label each document for routing within your organization. If you want this service put
your routing code in the box marked USER ROUTING CODE. (Limit eight characters)

NTIS appreciates prepayment for documents through the use of an NTIS Deposit Account, check,

or money order. Should this not be convenient, NTIS will mail your order and bill you about [5
days after shipment. The handling charge for ordering documents is $5.00 per order (not line item),
$5.00 per NTISearch ordercd; $2.50 per subscription ordered. NTIS does not bill customers for
magnetic tapes or shipments destined for outside the United States.

BP 4
(check mode) [ 9track PR s (] 7 track % %gg BP} (] odd parity
(odd parity) {_] 800 BPI = 800 Bp1 [ even parity

If ordering without document number, by title only, allow an additional 2 weeks.

= ———————
TITLE #1

Sponsor’s Series ¥ Contract or Grant Number of Report : Date Published

Originator (Give specific laboratory, or division and location.) Personal Author

Turn to other side. Write **1”* in the Document Number block and complete the rest of the line.

TITLE #2
ISponsor's Series # Contract or Grant Number of Report Date Published
Originator (Give specific laboratory, or division and location.) Personal Author

Turn to other side. Write **2"" in the Document Number block and complete the rest of the line.

TITLE #3
Sponsor's Series # Contract or Grant Number of Report Date Published
Originator (Give specific laboratory, or division and location.) Personal Author

Turn to other side. Write **3" in the Document Number block and complete the rest of the line.

TITLE #4

Sponsor's Series ¥

Contract or Grant Number of Report Date Published

Orniginator (Give specific laboratory, or division and location.)

Personal Author

Turn to other side. Write **4’’ in the Document Number block and complete the rest of the line.

TITLE #5

Sponsor's Series &

Contract or Grant Number of Report Date Published

Orniginator (Give specific laboratory, or division and location.)

Personal Author

Turn to other side. Write **S” in the Document Number block and complete the rest of the line.
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MAIL ORDER TO:

National Technical Information Service

U. S. OEPARTMENT OF COMMERCE TELEX 89-9405

5285 Port Royal Road Telephone (703) 321-8543
Springfield, Va. 22161

PURCHASER:

Datc

SHIP TO: (Enter if different from address at left)

Name

Organization

Address
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y

] Charge my NTIS deposit account no. Wherever a forcign sales price is NOT specified in the
] Send me an application for an NTIS deposit account. listings, all foreign buyers must add the following
charges to each order:

(] Purchase order no.

$2.50 for each document
[] Check enclosed for § $1.50 for each microfiche

|'1

_} Bill me. Sce reverse for costs (not applicable to foreign customers),
! ; FOR DDC USERS ONLY
[] Charge to my American FExprcss Card account number:

SRS IENNED sNEEar DDC User Code

Contract Numbcr
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The NTIS goal is to give you timely information when you want it.
Should you have a problem or a request which requires fast action,
telephone NTIS.

Order Followup
(703) 321-8560

Subscriptions

(703) 321-8507

New Orders for Documents & Reports

(703) 321-8543

NTIlSearches
(703) 451-0560

SRIM
(703) 321-8507

Pickup Orders

At Pennsylvania Bldg., Wash.,DC
(202) 967-4349

At Springfield (703) 321-8948

Accounting

(703) 321-8634

Rush Order Service

(703) 321-8948

Other Information

(202) 967-4676
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(703) 321-8547
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