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Introduction - The purpose of the Highway Safety contract was to
disseminate aerospace related science and technology

to highway safety and highway transportation programs. During this

reporting period the demands for information from CAST varied. Copies

of lists of acquisition numbers and furnished abstracts are included

in this report.

Work with American Academy of Transportation - The major effort was to
be applied toward

+aiding the American Academy of Transportation (AAT), located in Ann

Arbor, Michigan, in a research program to optimize existing mass
transportation systems. The AAT sought the use of the John Lodge Free-
way in Detroit for their experiment. However, the Texas Transportation
Institute from Texas A & M was granted exclusive experimental use of
the freeway. AAT then secured the use of the Grand Rapids freeway
system for their work. .

An introductory meeting was held in Ann Arbor on June 26, 1967.
Attending from CAST. were Professor Robert Jones, Director, and Elizabeth
Monroe, Assistant to the Director.

The School of Medicine at Wayne State University was the site of a
meeting between Midwest Research Institute, AAT, the School of Medicine,
and CAST. The highway safety research program at the medical school,
directed by Dr. Elisha Gurdjian, is concerned with head and body
injuries. The meeting discussed the participation of each organization
in the program

Work with Detroit's Department of Streets and Traffic — CAST staff.

members also
visited Stanley Gross of Detroit's Department of Streets and Traffic,
and Herbert Craine, Equipment Research Engineer, of the National
Proving Ground for Freeway Surveillance Control and Electronic Traffic
Aids, Detroit. Mr. Gross is not doing any active research at the
present time. Mr. Craine was impressed with CAST, but present budgetary
limitations may make it difficult to utilize CAST in the near future
should the need arise.

Work with Biomechanics Laboratory at Wayne State University - CAST

provided
search services for Mr. Jan Hirsch, Research Assistant, of the Bio-
mechanics Laboratory at Wayne. He requested data on accidental and
experimental whiplash, protective helmets, and body restraint systems.
His interest areas also include head and knee injuries, windshields,
Steering wheels and columns, and driver and front seat passenger impacts
on the instrument panel. Data on animals, cadavers, and dummies were
Trelevant. He is presently working on determining the effective impact
velocity from vehicular information.

In response to his request, two searches were run under the titles Bio-
mechanics and Occupant Restraint Systems. Eighty-one abstracts were
forwarded to Mr. Hirsch after screening. Twenty-two hard Ccopy were
ordered. These articles were incorporated in the reference library at
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the Biomechanics Laboratory. A copy is attached. Thus, they were
not ordered to aid in solving a particular research problem, but to
provide reference data for the activities of the laboratory.

Dr. James Paulson, Chairman of Civil Engineering, Dr. William Taylor,
Assistant Professor of Civil Engineering, and Elizabeth Monroe - -
attended a demonstration of AAT's test vehicle in Grand Rapids.

Dr. Taylor served as the liaison between CAST and AAT.

The topics enumerated in the Highway Safety contract were concerned
with the interactions between the operator, the vehicle, and traffic.
Hence CAST provided AAT with searches under the titles: Driving Task
Performance, Fatigue and Biological Environmment, Information‘Processing
and Extraction, Information Acquisition, Stress and Performance, Eye
Movement and Perceptual Saturation, and Decision Making. The searches
were screened by CAST and a total of 298 abstracts were considered to
be applicable. A topy of each article is attached. These abstractions
were submitted to Dr. Taylor for his review. No hard copy; were
ordered. Herbert Norder, President of AAT, had decided to postpone
his research on the areas covered by the searches until an indefinite
later date.

Highway Safety and Transportation Digest -~ A project to create an

experimental Highway Safety
and Transportation Engineering Digest was undertaken by CAST. The
digest presented a monthly listing of articles from the open
literature, each entry being accompanied by a one or two sentence |
comment, plus selected abstracts from STAR and IAA. August, 1967, was
Selected as a sample month. A preliminary draft was completed in
January and then underwent further study by Dr. Arthur Even, Assistant
Director. After further analysis of its potential market, the digest .
was deemed to be financially unfeasible. ‘

Work with Detroit Police Depantment - During the closing stages of the

contract, Thomas Bercal of CAST
worked with a study group interested in developing specifications for
improved designs of current police vehicles, and, ultimately, to
propose designs for future specially designed vehicles, i.e., not a
modification of a civilian vehicle. :

Their approach to the problem is along the lines of human engineering
and system analysis. The study group requested information that would
materially assist them in obtaining answers to such questions as:

1. What is the optimum mix of visual and auditory signals?

2. What is the upper limit of information the patrol is able
to reliably receive and assimilate?

3. What is an optimal display panel?

4. How is information assimilation and decision making affected
by stress conditions?

5. What are the design parameters for providing maximum comfort
for the patrol officers?




By analyzing data relevant to these questions, new designs can be
devised for incorporation in the police vehicle that will enhance
operator performance. Since the police officer is considered to be
a safe and efficient driver, the effectiveness of these designs can
be studied and extrapolations made to the average driver. Selected
features of these improvements can then be implemented in the design
of a safer civilian vehicle.

It should be noted that several of these questions pertain directly
to the searches run for AAT. Mr. Bercal's review of these searches
- resulted in the order of twenty-nine hard copy.

The police vehicle project is unique in that it has never before been
studied in depth. Any recommendations and findings put forth by the
study group will have great potential for stimulating further research
in this area. NASA-based technology will play an integral part in
such research by providing detailed engineering data on apparatus
suggested for implementation in the vehicle. These may include a
small computer, telemetry devices, visual displays, etc. Much of the
groundwork has already been laid in these areas, with NASA technology
generating more sophisticated models of these units.

Summary - The application of NASA literature to highway safety and
transportation engineering was found to be feasible. NASA

generates considerable data in biomechanics, restraint systems,

psychology, human engineering, human transfer functions, probability,

queueing theory, etc. They also provide engineering data on mechanical

and electronic equipment that can be utilized in monitoring operator

or vehicular motions.

Specific use of NASA literature can be found in the Biomechanics
Laboratory where Mr. Hirsh utilized NASA data as a guide in his
experimentation.

Mr. Craine of the National Proving Ground is in a position to utilize
more sophisticated monitoring equipment in his work as well as
theoretical data on probability, queueing theory, etc.

The Wayne State University group studying police vehicles will make use
of the human engineering ideas presented by NASA research and may
suggest the implementation of NASA hardware designs in future vehicles.

e
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ON PROCESSING UNDER TASK STRL S o,
Bedford, Mass., Decision Sci. Lab.,

N G4-16088
NFORMATI
Warren H. Tetchner
1963 61 p refs
{Contract AF 19{628)-280) "
D O O e AD.f':m“'.f‘s.‘tudies of human information
ort o )
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Vionhingian Schooi of Puyciiatiy. D C .

PERFORMANCE OF VARIOUS TRACKING TASKS Interim
Roport
Hamilton Mowbray, Lewis Durr {Applied Physics Lab), Eliza-
beth De Socio. and Norman K. Walker Sep. 37 p refs
{Contract DA-49-193-MD-2369)
(AD-428112) OTS: $3.60

The present report investigates the effect for an accelera-
tion control tracking task over a wide range of control stff-
nesses (8.3 to 9150 mils/sec?) and control lag (0.0 to 1.255
secl. The results indicate, as a working hypothesis: (1) that
the percentage increase in error due to control lag. and due
to auditory shadowing is independent of control stiffness.
(2) that the effect of auditory shadowing is small {40% to
50% increase in error) with no lag, but very great (over 200%
increase in error) if the lag is 0.3 sec or more; (3) that under
conditions where severe degradation of the tracking task
occurs. the accuracy of the auditory shadowing is also sofi-
ously degraded. Author
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NG4-21288
ton. D.C.
STRESS AND FATIGUE UNDER CONDITIONS OF 1S0-
LATION FROM EXTERNAL STIMULJ
F.D. Gorbov, V. |i. Myasnjkov, and V. 1. Yasdovskiy 5Jun. 1964
12 p refs Transl. into ENGLISH from Zh. Vysshei Nervnoi
Deyatel’nosti (Moscow), v. 13, no, 4,1963 p 585-592
(JPRS-24861: 0T7S-64-31422) OTS: $0.50

Experiments were conducted in which a man was confined
10 a small, especialiy equipped chamber for 10 to 15 days.
Various sequences of tests to determine causes and degree of
stress and fatigue were administered. These investigations
showed that extreme restriction of general afferentation exer-
cises a substantial influence on the subjects. The neuropsycho-

Joint Publications Research Service. Washing-

logical functional shifts were dissimilar at different stages of

the experiment. Complex recording of psychological and physio-
logical indicators enables determination of qualitative peculi-
arities of these shifts and. in particular. determination and dif-
ferentiation of states of stress and fatigue. Monotony of the

“_avironment, lack of external impressions, and solitude emerged

as factors of independent significance as conditions and causes
of development of stress and fatigue. This indicates not only

the necessity but also the possibility of preventing these states,
on the basis of rational stimulation for the optimal interaction
of afferent systems.

0.Ew.




AGS-81207

YA TAUTOSED FRAMEWORK FOR THE ANALYSIS OF STRESS IN THE

HUMAN ORGANISN.
Alan Howard and Robert A, Scott {iawali U, Honolulu; and Russel Sage
Found., New York, N.Y.)
Behavieral § ce, vol. 10, Apr, 1965, p. 141~160, 81 refs. Human Ecol,
Func supporicd research,

Stress comes from many different sources and affects us all In one way or

stress is here explained in terms of tenston that results from the organism’s
P

.nnon.cr, lcwing human functioning as @ probiem=solving phcnomenon,

-
Y
-

{nability to master probiems present and its consequent necd to devole excess
eneryy and resources to malntenance activities, This encompassing theoretla
cal scheme proposes to reduce the conce ptual barriers between various bioe
chemical, physical, psychological, and sociocultural models of stress,

A65-81753
FURTHER DATA ON A STRESS SYNDROME RELATED TO ACHIEVEMENT

MOTIVATION: RELATIONSHIPS WITH AGE AND BASAL SERLM CHOLES~
TEROL LEVEL.

J.Warren Thiesen, Kenncth D. Brown, Ronald H, Forgus, Silas M. Evans,
Genle M, Williams, and Jerome Taylor (Veterans Admin, Hosp., Downey, 11i.)
Percentual and Motor Skills, vol, 20, Jun. 1665, Part 2, p. 1277=1292.

13 rels.

Veterans Admin. supporrted research, .

A cross-validation of a standard method of measuring striving~-induced
stress is described. The sensitivity of the previously reported suess measules,
based on heact-rate elevation, is verified, The procedure is demonstrably ap-
piicable to more varicd populations than those used in the original standardie
zation. While a tendency toward higher over-all heart rates with {ncreased age
was observed, the principal specific finding was a posttive association of basal
serum cholesterol level with post-stress heart rate, independent of age. In-
cividuals with higher sesum cholesterol levels showed less complete recovery
foilowing stress and higher {nitial heart rates, but they did not necessarily show
& sronges immediate response 10 the sressors, Paychosomatic tmplications
sre dlscussed.

i
!

A65-81579
MILD STRESS AND PROBI EM- SOLVING.
wilbert S. Hay (ethany Coll,, W.Va.).
American Journal of Psychology,
Tontact Nonr 1315 GO).

Thrce cxperiments arc described,
reported experiment fn which a person nt d
solving as compared with 8n impersonal condition, The repiic
{ind a diffcrence between the conditons. In other experiment 8 set for
speed fnhibited probiem solving,
gested that, above a minimal level necessary to produce wo
further increase of drive« level would produce inczea
solving, the effect being greater with complex problems.
conuadict the fixst half of the {nverted=
don and problem- solving which has been

vol, 78,Jun, 1965, D. 277=234. 24 refs,

One was a fepetition of a previously I
al condition interfered with problem
ation {ailed 1o !

as did frustration in the third, 1t was suge
1k at the problem,
sing tnhibiton of probieme

Qur experiments
bow-shaped relaton between motivae
pauumad by ptevious theorists.
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N65-14679/ Washington Schoot of Psychiatry. D.C.o v | | x

" "FURTHER WORK ON THE USE OF TRACKING 'TASKS '‘AS —"/

INDICATORS OF STRESS Final Report, Jul. 1962-Jan, 1964
Norman K. Walker. Fred Shectman, and Elizabeth De Socio /-
Oct. 1964 141 p refs v
(Contract DA-49-193-MD-2369) T
(AD-450861) T
. It is shown that zero input tracking analysis provides a re- .
liable measure of tracking performance. that tracking degrades}
severely under the stress of auditory shadowing. but that the
sensitivity of subjects differs considerably. Auditory shadowing
appearsto produce similar effects as in combat, possibly in both
cases due to an information overlioad. and hence auditory
shadowingmay weli be a suitable laboratory substitute for com-
b_aF. Auditory shadowing can thus be used to define the sensi-
tivity of any control system to combat degradation using a given
grgup of subjects. or using a given system to examine the sensi-
_nyf_ty,pf the;subjects."Mild electric shocks on the other hand were -
Quite ineffective stressors. : CLied Author




N65-32928~ Purdue Univ . Lafayette, Ind.
Q‘LQCTE;\{ATIONAL CORRELATES OF INDIVIDUAL DIFFER-
bJN PERFORMANCE Technical Report, May 196
Jan. 1965 ’ ' Y "
Mark W. Stephens and K. M. Michels
Ohio. AMRL. May 1965 151 p refs
{Contract AF 33(616)-7962)
(AMRL-TR-39: AD-618895)
velo A three-yo?r program of research was directed at the de-
(halpmenlt of “paper and pencil” measurement techniquoes
vambv:/ou”d perm!t the assessment of the potential "moti-
v ‘mu IYXy of subjects in experiments concerning the effects
o lrvm—mmonml Stress on human paerformance. A largaly
megslcal approach was used In this research. Performance
taSksuv::.esmo!:1dlargel.}nurnlmr of subjects on several differant
used as the criterion measures in item

o analyses of

v:;/'g;atlezer‘sonalny ‘nventory tests. The resultant pool of cross-
items will, it is hoped represent
. . a step toward in-

creasing the precision of performance research. P Autr::r

Wright-Patterson AFB,

A66-12355

MEASURE OF SUSCEPTIBILITY TO PSYCHOLOGICAL STRESS.
Patrick M. Curran and Robert J, Wherry, Jr. (U.5. Naval School -
of Aviation Medicine, Pensacola, Fla.).

{Acrospace Medical Acsociation, Annual Meeting, 36th, New York,
N.Y., Apr. 26-29, 1965, Paper.)

Acrospace Medicine, vol. 36, Oct, 1965, p. 929-%33.

Study to determine if experimenters can actively manipulate
environmental cues in order to control subjects’ perceptions of
such determiners of anticipatory physical threat stress {(APTS) as
the perceived probability of unpleasant events (P'), the perceived
proximity of unpleasant events (X'), and the perceived degree of
unplcasar'xtnesn of possible events (U'), For this purpose 64 naval
and marine cadet pilot trainees Berved as expcnmcntal subjects,
and 24 control subjects were selected from the same group. A
4-choice, color discrimination task was esmploysd. lnstructions
for experimental and control subjects structured the situation as
involving information processing in a simulated aircraft mission
emergency. A "subject's panel” and a “probability generator"
were uscd to show levels of P! and U'. X' was also displayed on
the panel, The threatening event was the possible occurrence of
electric shock., Three 5-minute test sessiona or "missions’ were
given each subject. It was found that systematic changes in environ-

. mental cues resulted in significant performance changes for the sub-
jects, which tends to confirm previous studies. F.R.L.

A66-32150 =
DEVELOPMENT OF A STANDARD PROLONGED WORK TEST FOR

‘THE EVALUATION OF FATIGUE AND STRESS IN MAN.
J. Shapira, D. R. Young, B. Datnow, and R. Pelligra (NASA,
Ames Rescarch Center, Biotechnology Div., Moffett Field, Calif.).
IN: AEROSPACE MEDICAL ASSOCIATION, ANNUAL SCIENTIFIC
MEETING, 37TH, LAS VEGAS, NEV., APRIL 18-21, 1966, PRE-
PRINTS. {A66-32134 17-04]

Washington, D.C., Aerospace Medical Association, 1966, p. 50, 51.
Abridged.

Development ofa standardwork regime consisting of walking on

a treadmiil at an elevation and speed that requires about 33% of an
individual' s maximal work capacity and which can be endured withe
out untoward e{fects for prolonged periods. It was found that such

a regime could be well tolerated in human male subjects for up to

24 hr. Arrythmia is a contraindication to such a test, whereas
depression of the ST segment of the ECG is not. Only after about

9 hr do blood values for glucose and free fatty acids attain equi-
librium values. The reserve of carbohydrate in the body appears

to be greater than previously suspected. Utilization of large amounts
of‘reserve fat, as reflected by high serum values for {ree fatty acids
and rapid turnover of injected radioactive palmitic acid, is not detri~
mental. Reduction of scrum glucose to very low levels by the injec~-
tion of insulin did not hinder the ability to continue work. F.R.L.
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A66-39425
AvSYSTEMS TASK USED IN
MISSION PERSONNEL
Rich, E e (
Di:: arsd E. Mchnzxe (USAF, Systems Co
o choo‘l of Aerospace Medici Ko AT
Human Factors, vol. 7, Dec 196_“"-'
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Brooks AFB, Tex. ).

p. 585-590
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NG5-343154 Systems Rosearch Labs., inc.. Dayton, Ohio.
INTEGRATED DATA COLLECTION, MONITORING. CON-
VERSION, AND ANALYSIS SYSTEM FOR PSYCHOPHYSI-
OLOGICAL STRESS RESEARCH Final Report, 1 Jul. 1961~
31 Dec. 1963
D. H. Brand, R. M. Linhart. and C. A. Burns Wright-Patterson
.AFB. Ohio. AMRL Jun. 1965 103 p refs
{Contract AF 33(657)-9810)
(AMRL-TDR-64-64: AD-623126) CFSTi: HC $4 00/MF $0.75
Tho cotails involved in designing and exacuting a large-
scale psychophysiological stress experimont are summarized.
Dosicn cnteria and changos in experimental processes nocessi-
tated Dy proliminaty, concurrent studies as well as instrumen-
t5tion and data convearsion problems are also presented. Empha-
sis is placed on description of the data processing routes, each
of which consisted of analog tape formating. analog to digital
conversion, data reduction and editing, and data analysis tech-
niquos. Flow diagrams, computer program writoups, and ex-
ampios of pictorial output formats for general. automatic,
biological data handling utility are appended. Author (TAB)

AR}

.

NGG-15760* System Rasear
search. Ltd., Richmond {Engl .
éASTTlggY OF GROUP DECISION MAKING AND ggr;nr:)om-' :
N OVERLo:STﬂERNS UNDER CONDITIONS OF STRESS AND
- WHEN THE PARTICIPANTS ARE PERMITTED

TO FUNCTION AS A SELF-O
-ORG .
Tachnical ‘Status Repor ANISING SYSTEM Quarterly

(1965] 5p

pnmn_ #7e continuously engagag
and intercepting one of eight
mental work is summarized.

in the conjoint skill of detecting
different trajectories. Experi-
TAB

qﬁ;zsna# Naval Training Device Center. Port Washington,

p GMENTING FEEDBACK AND TRANSFER OF TRAINING
ene Micheli Mar. 1966 92 p refs
(NAVTRADEVCEN-1H-41; AD-631405) CFSTI: HC $9.60/MF
$0.75 .

The major fincing of the study which was not expected on
the basis of previous studies of augmenting feedback was that
increasing amounts of information in the augmenting feed-
back paired with primary feedback conditions that presented
httle information resuited in positive transfer effects. Spe-
cifically. it was found that subjects learned something about the
difficult auditory tracking task which persisted following re-
movai of highly informative visual augmenting feedback. This
indicates (ne need 1o extend the range of task difficulty in aug-
menting feccback studies to account for tasks presenting very
littia informative feedback. Author (TAB)

N66-30791*# Texas Christian Uniy., Fort Worth.

. THE EFFECTS OF STRESS ON
. o SMAFL GROUP PERFORM-
C Fred E. Fiedier 8 Dec. 1865 33 p refs ‘
(Grant NGR-44-009-008)

. by (NASA-CR-76333) CFSTI: HC $2.00/MF $0.50 CSCL 054

The results are presented of a study on the effects of
stress on leadership and group performance. The study con-
sisted of two phases: one deait with the contribution which
the leader and the membears of a group make in performing
) a task under varying conditions of stress, while the other con-
cerned the type of leadarship style which is most appropriate
to group performance. R.N.A.

i ~




'NGGZ545111 Joint Publications Research Service, Washing-

ton.D. C.
ON THE PROBLEM OF PROFESSIONAL FITNESS AND
HANDLUING CAPACITY OF THE OPERATORS

K. M. Gurevich and L. M. tdel'man /nits Cybarnetics and Auto-
mation 17 Aug. 1966 p 232-236 (See N66-34486 20-05)
CFSTI: $6.00

This study examines the professionai fitness of parsonnel
handling the control dosks of electric power installations in
terms of their behavior under emargoncy conditions. Simu-
lated emergoncy exercises were conducted to observe and
ovaivate the abiiity of operators to eliminate an emorgency
condition. No connection was found betwean the success of
eliminating an omergency and the length of service or special
skilis of an operator. The repeatediy observed cases of a loss
of composure by workers in which grossly mistaken actions
were parformed indicate that these workers must have some
incividual peculiarities which to a certain degree predetermine
such behavior. R.N.A,

A67-23817 *

DEVELOPMENT OF A STANDARD PROLONGED WORK TEST FOR
THZ EVALUATION OF

FATIGUE AND STRESS IN MAN.

Manhattan. Dept. of

NG6-394744 Kansas State Univ..

Psychology. ‘
S1YUDY OF VISUAL PERCEPTION IN HUM:FNEiTQ%C;
ANIMALS. LABORATORY STUDIES OF THE E

STRESS ON VISUAL FUNCTION
John Lott Brown Aug 1966 33 p refs
ntract Nonr-3634{(04))
tfl';;-'l; AD-637553) CFSTL HC $2.00/MF $0.50 o
Tho study is concerned primarily with lhr‘ee general classes
} unusua! patterns of motion to which an obsgrver may
ts which may be ingasted. inhaled, of
of the visusl worid itself. such 8s
Emotional stresses are of obvious
ely in the report.
TAB

stress: (1 :
be subjected; (2) various agen
contacted; and (3) espects

excessively high light levais.
importance, but these are not treated extonsiv

N&67-18572¢
Psychobxology.

CRUG EFFECTS UPON COGNITIVE PERFORMANCE UNDER

Institute for Research, State College. Pa. Div. of

e =

J. Shapira, D. R. Young, B. Datnow, and R. Peciligra (NASA, Ames ST

Rescarch Center, Mofiett Field, Calif.). } RESS

Aerospace Mcdicine, vol. 38, Mar. 1967, p. 268-272. 9 reis. , Paf“' M. Hurst and Marianna F. Woeidner Aug. 1966 165 P
refs

Determination of the rate at which the human body rcestablishes
homeostasis when required to work for a prolonged period at about '
one-third maximal work capacity. The results, particularly those o
related to serum glucose and free fatty acids for 20 subjects, are
given. It is concluded that a postabsorptive work situation that re- !
quires about one-third of their maximal work capacity can be tolerated
in human male subjects for up to 24 hr. B.B..

{Contract Nonr-4423(00))
(ONRT-:-GS-S; AD-643022) CFSTI: HC $3.00/MF$0.65
res experiments were conducted to test an h i
i ypothesis
concerning df‘fg enhéncemant of performance under task-induced
stress. Cognitive abilities subjected to examination were highly

N67-204594 Georgta Univ.. Athens
PSYCHOPHYSIOLOGIC VARIABLES AS INDICATIONS OF
EMOTIONAL STRESS Final Report, Apr. 1864~Jul. 1965
Herbert Zimmer Griffiss AFB. N. Y, RADC, Sep. 1966 622 p
refs
{Contract AF 30(602)-3380)
(RADC-TR-65-296: AD-641814) CFSTI: HC$3.00/ MF $0.65

The report covers the physiological responses of the human
and means of achieving maximum discrimination between critical
and neutral sumub Consideration is given to the social context in
which the response 1s solicitated. the selection of the maost useful
psychophysioiogic variable. methods of recording and analyzing
the data by computers and the limits imposed by the existing
knowledge. The appendix contains a rationale of those physiologic
measures which have been empioyed by other investigations to
study emotional reactions to stimuli of short duration.

- Author {TAB)

AU |

R paced shontletm memory and simple arithmetic skill. Changes in
mood state, judgment of performance and perception of time passage
Author (TAB)

completed the behavioral characteristics assessed.
: l
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AGG-81862
HUMAN MAZE LEARNING AZ A F
h 9 UNCT
;;NED FPART!AL REINFORCEMENT. 1ON OF sTResS
. £ Freedman (U.S. Army Nati i i : i
Natick Morn! y Natick Labs., Pioneering Res. Div.,

::’:'cho/og/ca/ Reports, vol. 18, Jun. 19686, p. 875-981, 10
Ninety-six sul:scts learnad a 23-row button maze unde
pr:e of three stress conditions and partial or continuous rof
::;c:rr:omant. Stress condition; were error, error and speed
snocxcn::.m:r error and speed instruction plus irrelevant
o . ors of errors were an increasing function of
ss, b.ut rate (responses per second) suggested a
mor‘aoxomc_{unction. Reinforcement schedule was not & "0';'
!ecgwe variable. Results sre discussed with relation to Com-
peting response tendencies sssociated with motivation com:

A64-80017

HUMAN BEHAVIOR UNDER STRESS—FROM COMBAT TO SOCIAL PSY~
CHIATRY,

Kenneth L, Artiss (Walter Reed Army Inst, of Res,, Div, of Neuropsychiauy,
Washington, D.C.) '

Mllitary Medicine, vol, 128, Oct, 19683, p. 1011~1015, 26 refs.

Certain rends have evolved In American psychiaury through experiences
fn World War 11, Socloenvironmental varlables were recognized as determi-
nants of behavior, According to these principles, behavior disruptions were
best treated immediately, in close proximity to the place of their occurence,
and within the customary milleu, with full expectation of a recovery of func=
tion in a short time, Research at Walter Reed Army Institute of Research has
since substantiated the empirical concepts by showing a large response of
17-hydroxycorticosteroids to social stimull, Also, following an exorbitant
demand, the endocrine system may take several days to recover. This {inding
may be related to the empirical 3 days required for the recovery of the dige
abled combat soldier, .

A66-81523 .
INVESTIGATIONS REGARDING STRESS ON FLYING PER- °,
SONNEL IN LONG-DISTANCE JET FLIGHTS {UNTER-
SUCHUNGEN ZUR BELASTUNG DOES BORDPERSONALS
AUF FERNFLUGEN MIT DUSENMASCHINEN]. !
K. £ Klein., H. Bruner, and S. Rulf {Deutsche Versuchsan-
stalt fur Luft- und Raumfahrt, inst. fur Flugmed., Bad Godes-
berg. West Germany).
Zeutschrift fur Flugwissenschaften, vol. 14, Feb. 1966, p. 109-
121. 41 refs. in German.

The following data were determinad on crew maembers of
.-an transatlantic airliners, over a period of twenty-five

duled fhghts: pulse and blood pressure, electrocardio-
gram, oral temperature, eosinophil count, hematocrit, hand
coordination (" Klopftest”). psychomotor performance (“Eutaxia
Test”). and optical reaction time. In addition, each test subject
answered a questionnaire regarding personal discomfort
{hcadaches. etc.), thirstiness, fatigue. etc. Results ware tabu-
lated and are graphically represented. It is shown that the di-
urna! performanca rhythm can be modified by motivational
factors. E.g., landing and take-off have reactivating effects
even on fatigued crews. Such effects are the more pronounced
the closer they are 1o the peak values on the diurnal activity
curve. This should have some bearing on the scheduling of
long-distance flights.

A66-81873
EVALUATION OF MENTAL 8TRESS DURING WORK X
PROBLEMU POSUZOVANI PBYCHICKE ZATEZE PRI
PRACI).

0. Matousek and J. Stikar.

Caskoslovenska Psychologie, vol. 10, no. 3. 1966, p. 256~
267, 42 refs. In Czech.

From the point of view of working activity, stress means
disproportion between the requirements end the average
capacity for task solution. The human organism is capable of
mobilizing sources of reserve in exacting conditions, of
maintaining for 8 certain period equivalence between the
internal state and externsl conditions, and of passing beyond
the borderliine of the “sverage cepacity”. This dynamic proce
ess. the basis of which is homeostasis, may be called adjust-
ment. The adjustment syndrome is under these conditions an
indiract indicator of psychic stress. Thars is no method which
could be reliably applied as 8 matter of routine for the evalua-
tion of psychic stress in working sctivity. Tho survey of the
methods used so far have a rather laboratory-model charac-
ter. and are predominantly indirect methods. Further research
of psychic stress problems and the possibilities of stress
evaluation and comparison must be preceded by successful
ettack on thres complexes of problems: research into infore
mational capacity of man, his limits of adjustment. and re- .
search of fatigue from the point of view of subjective expres-
sion and functional changes in the organism.
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Courtney and Co.. Philagelphia. Pa
VISUAL TASK: A STUDY OF VISUAL DISPLAY
ZNTS

Mar.

These

S whie performing vanous fhght tasks
1. ¢l witn the perceptusl cnaractenstics made avalatie
sramed visual Gispiays attached to fught tramners
“ooLtnen concduciecin the F- 100 simulator equipped
L V.Sl ciiachment to cetermune tranind effects. It was
.53 among expor.onced subjects. performance
v imeroved. both wath reo .cd to (1) the detection of
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suons are moce ior improvements in external

e Seolilye 10 @0Ranca the training value of flight simulators.

Author
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, pe 139-146.
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sjects cea e ts I iy i
jecis searched fur targets which 4iways remained present in a

display which o 3 m
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A&L-12909 A
A STUDY OF IOTOSTHESS AND FLASII WLINDNZSS.
L. Newton, ond James F, Culver

Sanford i.. 3cverin, Nor
(USAF, Systems Command, Aerospace Medical Div., Schooi of
Acrospace Medicine, Brooxs Ard, Tex. ).

vol. 56, Oct. 1963, 2. 589-595.
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ee] » P

American Journal of C
Resuits arc reporied of a study designed to evaluate

iness. riltecen subjects were exposed o .

lem of flash bii
ranging over three levels of corneal ilk
150, 640 lux, and 242,100 lux, using two different pupil co
Analysis of the results ce

:minance; 85,0030

and two testing luminanccs.
that: (1) A linear plot doscribes the relationsnip between
quired for recovery and flash intensity over the range tested,
{2) There is a sigmficant difference in recovery rate between
This variation is demonstrated by an actual change in
(3) Pupiliary size has a signifi-
The
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jects. the
siope of the recovery funclion.
cant ciiect upon the time required {or recovery {rom dazzle.

operational significance of theso observations is implied.-- R
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AEa-27L04 . .
ViSUAL 7LD CHANGES DURING POSITIVE ACCELERATION. S
“E. A, Jacger, R. J. Suvers, S. D. Mecss, and T. D. Duare <
‘.

{Jeiferson Mczical Coilege, Dept. of Ophthalmology, Philadelphia}

U.S. Naval Air Development Center, Johnsville, Pa. ).

Acrospace Medicine, vol. 35, Oct. 1964, p. 969-972. 17 refs.

Grant No. NB 04233-02.

Irevestigation of the pattern of visual-field loss by means of a
It

specizl plethysmographic goggle-type ophthalmodynamometer.
is stated that the molecular pattern of visual field closure is the

same whether due to ophthalmodynamometry, positive acceleration,

or a combination of bota. It consists of an initial seiective nasal

ficic defcct which approaches a hemianopic character before marked

temporal ficid loss begins.

fixation but is confined to an isiand located temporarily between
fixation and the biind spot. The belief is expressec that iLis patter

cpiained by the anatomic arrangement of the retinal ar-
teriolar system. T o . {Autzor) M. M
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' Grant N0, NSEGGE-1 110,
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A65-1iGGO

GHE s or RESPGN 7 N MAN AS AFT LD BY THE TEMPO OF
THiE ik ATION OF ALVERNATIVE SIGNALS [ZAVISIMOST' SKO-
ROSTI OTVETNYK REAKTSITCHELOVEKA OT TEMDPA PRED'TAVLENIIA
AL'TERNATIVNYKH SIGNALOV],

0. A.Konopkin,

Vlonros Psikhologli, vol, 1964, Jan,~Feb, 19€4,p.45-60. 11 refs, In Ruse
sian,

Light fiickers at the rate of 0.25 persecond, fiashed repetitively at dufferent
locations on the screen, were employed in testing the speed of perception and
response to visual signals, in subjccts who reacted by pressing a button, The
fesults indicated that an increase ins;ced of signai presenzation, within cer-
tain limits, stimulated the specd of response, without iowering the degree of
accuracy, Extreme speed decreased the dejree of accuracy of response, Vorbaj
cosching and a sat pattern of filckors lod the aubject 1o develop his own pate
tern of response which enhanced his speed and accuracy, These tindings can
be taken as evidence that perception of information may lavolve the consciouss
voluntary mechanism of acton, LOS
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AG4-831191 S
VISUAL AND AUDITORY VIGiLANCE DURING EXPOSURE TO HOT = %" + <
AND HUMID CONDITIONS,

C. R, Bell, (London Schooi of ilyz. and Trop. Med.; Med, Res. Council *
Enviroa. Thysicl. hes. Unit, England). K. A. Provins (Adelaide U., Dep't.t,

(IR

of Psychol,, South Austraiia}, and R, W, Hiorns o 5
rgoro svol.7,Jul, 1964, p.279-288, 12 refs, PP
The etfect of exposure to climauc conditions ranging in severity

from 29.5/24.5% C 10 63/479 C on the performance of (i)a visual

and (2)an auditory vigilance task was studied separately in two series

of experiments on {it youny men. £xposure lime decreased with in-

creasing climatic severity. When performance was examined in terms

of the proportion of signals missed to signals given, there was no evi-

dence of a change Ia vigilance with different climatic conditions; but
“in both experimental series, a greater proportion of signais was micsed

as body (oral) tempezature increased, .

C .
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were black
movea verticaly in the fional piace, from top
EARCHMEN s Ware as foliows: (1) €quaiiy spaced al-
(moCls tandonmly ordered in three columns, each
ing 20 symuols, worg used as stimulus mate-
wa thai N ificnn s anere g n purformanca,
SUUIBE Veiocity of the stimuius muterial, was
ieresentation of tne columns. {2) individual
means for 108-percent legibility were de-
AC sumMuwus matcrisl was presentod both by
I LY Girect viawing. Periormance. besed on angu-
WEVEIOCIty Gl whica 100 porcent couia be scored, was un-
mioximately 3G percent lower for television viewing. (4)
Indiviauai critenia und Sempic maans for zero legibility were
dailermined. Author
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NTA-23381  Prnccton U L N . :
O Tiit VISUAL DUTECTION OF ACCILLRATED MOTION,
7655 D L Fuien (Ph D. Thesis Sep Tous G4 ruls <
{Contract AF 43{638)-281; Grant AF-AFOSR-441-63)
(AFOS5R-64-0189; AD-433109)

The absolute threshold for acceleration in the motion of
a scen object was investigated. Subjects were presented with
constant velocity or positively accelerated motions of the CRT
{cuthode ray tube) beam on an oscilloscope screen; their task
was to judge whether the pip achieved a final velocity greater
than or equal to its initial velocity. The main conclusions
drawn were: (1) Subjects’ judgments concerning the presence
or absence of acceleration in a stimulus motion are based on
information deriving from within the motion itself and not on
external aspects. (2) Subjects appuraently dotect accelerstion
by some procedure of estimating and comparing eariier and
later average velocities in the motion dispiay. {3) Effects anal-
ogous to the velocity transposition phenomenon occur in the
detection of acceleration when viewing fieid dimensions are
changed and when spatial or temporal size of the motion path
is changed. {4} The human organism's performance in deal-
ing with the second-time derivatives of visual stimuius mag-

,Nitudes is not as good as performance in dealing with first-

R.T.K.

timeo derivatives of the same stimulus magnitudes.
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RCEPTION OF MOVEMENT

<o
@5
{ -

b

]

-

v

il

T.C. 5 Wantesice {inst. of Aviation Med.. RAF}  Air Minis-
i 16 p refs An Zdn. > Green Lecture
oy. Coil. of Surgeons of Eng! See AB4-

MENO0-191) . S . S
DL L Vin ~2havioris discussed gencraiiy, witih special
. - WM TI0 Wonon perception It s SU5Gested that the
b Louwl DE epphied in the use of a stabie observer's

ee L0 L IoLZeeveniclie fendezvous sysiems. D.&w.
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‘o7 ine awborne avoidance of coliilsions, and to the --
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NG3-25347

Gt )

Flying Paorsonnel Resoarch Committee

- - ViSUAL ILLUSIONS OF MOVEMENT

7. C. D. Whiteside (Inst. of Aviation Med.. RAF) A. Graybiel,
and J. I. Niven (Naval School of Aviation Med.}) Air Ministry,
Jun. 1963 20 p refs
{(FPRC/1207) .
Visual iliusions are related to invoiuntary eye movements,
occurring either spontaneously as in the autokinetic 1tlusion,
orin response to the special stimuli associated with the other
two iliusions. During fixation. the visual sensation of move-
ment seems to be produced by, or related to. the pattern of
efferent activity aimed at the group of extraocular muscies
that will act as antagonists to the involuntary eye movement
referred to. Under certain circumstances, when the stimulus
change is rapid, an eye movement may be detected before
the fixation reflex has time to operate. Since the sensation
can be caused by the pattern of antagonist efferent activity,
it can arise during fixation with no demonstrable responsibie
eye movement. The displacements of a visual afterimage s

.-~ - aresult of the involuntary eye ‘movements, are predominantiy *

in the direction of agonist activity. Author

ty
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FAUDITOAY FCLTUAC N SULULL RENAOT L
HANDLING TASKS

Wiium N Kama, Louss T. Poge, ane 3. Frew . iick 3aker May
1504 12 ref .

(Al‘-"‘;.;73?\m~1~-v3, AD*GO&?O?)

A SIUSY Was cos

.
“CICd toaavest jate the effect of aumitory
fecduaca upon performance of a remoie handhing task. Forty-
five suLbects, divided into throe gicups of 15 Subccts cach,
used o Centre) Res.. ok Loberatory's model § muster-slave
Framipuisior 1o serfu G osimpie remote handiing task. Ona
OUp performad the wuuk under a no-50und  condition; the
VIR Bariaiates under G winta-ncine-only Gondition; tha tharf
DU Was Diov.eed with tévh-reicvant audGitory information.
2 fesults of this sluay SUGHEst that, In the operction of this
monizaiatlor, CLLpiementias visual, tactual, ang Proprioceptiva
INfOrmation v. . tuuk-recy «Atacditory informetion had iitio or
No eifcct on e OTIMIN S SHY 06 remote handhling tcsks.  Autior

-
'

. e JISED Cnio State U Aesearch Founcauon. Columbus _
ViloAL RECCOVERY FROM BRIEF EXPCSURES TO VZRY
Gn WUMINANCE LEVELS, PART | Finz! Acport

-ash field luminances of 54 X 1050 were pro-
cuced oy a xenon-fiiied discharge tube seen by maxwellian view.
g

fi¢ e Qicmuicrs weare vanea from 10° to 20 min of arc.

S7G ine a3 expouures were varied from 0.04 msec to 1.4
Tec. Tne meximum flash energy was G.042 caljcm? at ihe
retina 3 iosses in the ocuiar media. During most
¢l the expenmental work, the maximum fiasnh energy was

12 cai/em? 5t the reting Dy tne use of an infra-
fiter. Tne flasn luminances were varied over a

Author

e

[.Ca-30323 Joint Pulilhications Rescarch Service, Wasinng-

e ean t MENTAL APPA-
. AN EXPLHI

g d ENTAL METHODS: n .

F?;«:’EURSlMFOR STUDYING THE lNFLUEN\.LHSFEF\Léz;?\l/JE.
VISUAL SIGNALLING PARAMETERS ON T

NESS OF MOTOR REACTIONS Ol'shannikova

[ d A Ye
V. V. Lepeshkin. an .
B A Vopr. Puikhologi (Probl. of Psychol)
In its Transi. fro NEALE0221.22.140 0TS $3.00
104,50321.22:040 0

. } No. 3. 1863 p 7-11 (Soel

.\: . e g s astas —~ }
T Anapparatus is descrnbed that 1s intended for the foliowing
: purposes: (1) a study of the degendency of time of motor reac- ..
tions upon the intensity of visual stimulants undo’r different
conditions, compatable with industrial onas, and {2) & study
of the relationship between time characteristics of motor
reactions (magnitude of time of reaction, its duration, etc.) and
** their other quantitative characteristics {degree of intensity of

pressure on push button, form of curve of pressure, ctc.).P vr.E-ﬂ .

1
t

AG5-7105353
RELATION BETWEEN VISUAL SEARCH TIME AND PERIPHERAL"
VISUAL ACUITY,
Ronald A, Erickson (U.S, Naval Ordnance Test Station, Aviation
Ordnance Dept., China Lake, Calif, )e
Fuman Factors, vol, 6, Apr. 1964, p. 165-177, & refs.
Investigation, carried out at the US Naval Ordnance Test
Station, of the relationship between peripheral visual acuity and time
required to locate a target in a static structured display, Sixteen
male obscrvers were used in the tests. Peripheral acuity measured
48 3.6° and 4.8° off the visual axis correlated significantly at the
0. 0l level with time requiredto find a target in displays corta:ning
16 or 32 rings and correlated at the 0. 05 level with search time on
displays of i6 and 32 biobs. Almost all corrclations involving search
times from object densities of 48 and/or acuity measurements made
at 6. 0° off the visual axis were not significant, In addition to the
resuits concerning peripneral visual acuity, other relationships be-
tween variabies were suggested by an analysis of the data. An
analysis of variance established that the shape of the objects in the

significant at the 0.0l " .vel. Thereiwere no significant intercor-
relations between obrerver age, foveal acuity as measured in a
naval eye examinati n, and peripheral acuity, Furthermore, age
and foveal acuity did not correlate ‘bignificantly with scarch perforin-
ance. .’ ’ o (Author) D. H.

i |
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e Doatitate

@l Technoloyy,
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icieristics of the human operator
cmited 1o the use of visual, ves=
-vestibular sensing of motion.
programed as g avtable sys
3 is the controlled element of the

<e of the o :crator is compared in a serics

o orequire miore lead come
closcc-loop operation. It is shown that
er divergence {requencics
sec of motion cues, which enzbie the operator to

¢lin extended to i

Taount of phuse lead iiza under visual tracking.
in dynamic oricnia-
sloYTeelde in vohicle Conirol are discussed,

(Authior) A. 3. K.

eTaL Jewtica of the vestibulor Loparatl
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CAN A SENSORY SVUSTEM BE SPECIFIED BY ITS INTERNAL

v and A. J. H. Vendrik (Nijmegen, Roman Catholic
, Dept. of Medical Pnysics, Nijmegen, Nethceriands).
- of America, Journal, vol. 37, June 1905,

ety

5 reis.
& ¢l ine detecnion model to describe the detection of scarcely

‘or.l.c noiscless signals by human observers. Dectection is -

noise generated by the sensory system
sent study, it appears that increments of loudness

erts of intensity of a light can Lu dutected
muitaneousi Here, the internal noise 1s
¢ wyvtem responsible for this detection. n
; iacrement in Guration of visual and aucutory

This correlation and the similarity

mietely correlated. :

- duice .oty of the two kinds of signals indicate that af both
Guiewwoiaty of th : :

i fhe QL ion of bot

" exists, serving to estimate B L.J-rat ot o

Vietes «5¢ kuditery signals. The methods deveioped are useiud
tees L0U BU ’ peetul for

{ < arts of sensory sy
Liidicalion o separate or COmmon p
e ? (Author) M. M.
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S.85-26421 .

VRELIMINARY REPORT CONCERNING PERIPHERAL DYNAMIC

Vi3ION.

J. Hoogerheide.

Acromedica Acta, vol. 9, 1963-1964, p. 139-145. 13 refs,
Experimental investigation of peripheral dynamic vision. A

figure shows static vieual acuity expressed in minutes 9( arc as a

{unction of the nasal-retinal position of the test-object image, ex-

It is noted that, although the

the experimental re-

pressed in degrees of periphery.
viewing time was varicd from 0.1 to 1.0 sec, : :
suiis did not show any evidence that lengthening the viewing time
improved the static peripheral visual acuity. For purposcs of
vomparison, Wertheim's (x) measuremeonts (1894), with which the
present measurements show fair agreement, are also given. MM

A65-29058
LEFFECTS OF SLEEP DEPRIVATION ON VISUAL FUNCTION,
A, Paul,

Acrospace Medicine, vol. 36, July 1965, p. 617-620. 10 refs,
Study of effects on 20 studcnts, 18 years of age, who were de-

prived of sleep for 50 hr, Before, during, and after this period

of sleep deprivation visual examinations were repeated at intervals,

testing visual acuity, muscle balance, stereoscopic vision, tachis-

toscopic  perception, and color vision. Only after 46 hr of sleep-

lessnces was a very small decrement noticed. WAfter a short peri= "

od of sleep (five hr) visual function returned to its original state.
{Author) F. R, 1.




AUS5-81433

THE EFFECTS OF SMOKING ON
) 1 Lk ithee, Dae Soo X1
IN: FOURTELNTH PACAF ME “ENCE: PAGFESSIONAL
[’Al’PﬁnSP, TOKYGO, JAPAN, NOV, 30~0iC. 2,1964,

{npl, 9657, separately paged. & refs.

) A study has been carried out to discover any decrement of night vision

n beivieen vissal in :.MTM cue to the effects of smoking., oIty aumen were used (20 smokers
. foack of the opere anu' 20 nonsmokets). After a perlod of dark adaptatlon, the men stayed in g

. 03I RGIE LHpONART &S MOTe v iail precision of dark room and read a set of letters flashed on a screen. The subjects then :
L Was Geranoed, S smoked & cigarette within 10 minutes and were retested {or :ea.f‘.r.g distance |
o‘r the letters, The after smoxking distance in both groups wi. signlficantly i
snorter, The distance shortered ln smokers was 10% and 157 tn non.
smokers, Total recovery was the same in both groups and océumd in about

the vijecis

fed boc

wath the operatio

{nsirume
fecds

Gliviie,
Toves

30 minutes,
E
i
!
|
i
. . A65-81978
L. 015854 - RELATIONSHIP BETWEEN STATIC AND DYNAMIC VISUAL ACLITY.
UINSTIC VISUAL ACUITY: THE EFFECT OF INCREASED LEAD-IN TIME Seymour Welssman and C. M, Freeburne (Bowling Green State U., Ghio).
{ . Journal of Experimental Psychology, vol. 70, Aug. 1965, p.141~146,
6 refs.

Rescarch in the area of dynamic visual acuity (DVA) has pointed out a
controversy as to the nature of the relationship between DVA and static
acuity, This study tried to answer the foliowing questions, (a)Is there a re-
Iationship between static acuity and DVA at any speed ? (b) If there are re=
lationships at different speeds, are they different kinds of relationships?
Thirty women, college students, were given six speed (20, 60, 90, 120, 150,
and 1809/scc) and one static measure of acuity, Thresholds for the first 4

; . specds were found to show a significant lirnear relationship with the staric
acuity thresholds, The relationship disappeared at the two higher spced
thresholds,

ic visual acuity was

i'ree head movement was
ualacuity was measured at cach anguiar velocity at
and {4 scc, The maximum value of Kinetic
s coiained aiter - ut 20 runs. The kinetic visuai acuity
o at 0.2 sce, viewing w.me of the target for speeds from 109/
3P tec. The results indicate that an incicase in the “lead-in” time
5.2 sec, 10 0.4 sec. is foilowed by overall improvement in kinetic visual c
ent may belargely due to increased target travel time o

- K on the tar et by the eyes, The latter suggests that
. acuity wouid be obtained maximally if the azc over which the
unrestncied, The method of tracking was of imporiance.
i was not necessary for tracking a target moving at less than
usz at such fow speed saccadic eye movement was minimal. : ‘ ¢y
i1, saccadic eye movemenis and head movemeiis were )
e wnetic visual geuity fell off markedly, until a new head ar :
e .¢was iearned. An improved level of kinetic visual “
wswily Wao nantained wiien readings &t the lower velocities were repeated, :

screens viewed
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ZCAUSES TUNNEL VISION,
Qwostn (Harvard U, Cambridge, Mass,)

¢, vol.3,Jul 15,19¢5,p,67-£8, 12 refs
and Conwact CE«4-10-133, ~

criers

e cﬁa:e‘nl:t:;s;;u:_ R : tasxvery casy when the three ierters

‘:'f:,:manc; ne mﬂ:u‘mn of e)_ma ietters (0 this dispiay

S reToma Wk. 1‘&:' periphery of the retina could no longer

RN .;‘.‘ ¢ ..‘emc. items were simiar, Foveai performance
i extent by exwa ftems in the periphery of the retina,

S .2
witulaiely G
3

was 4is0 &l
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1202
: L UF TARGET SIZE, LUMINANC
FarALN,
3(;»;;0:( Sv(ci.(']mnn WMdL UL, Deptof Psychol,, Colicye Park)
Journa ie Gotical Socfery of 2iarric ep
PN g ery o rica, vol, 55, 5ep, 1965, p. 1158~
s Soc:\of Sigia Xi and Ri:SA Fund sujponed research,
o suc‘:x.;::ct-lcns technlque was used to record eye movements made by
bjects atteinpting to maintain fixation at the cr of
round targets of several slze ' ' Fluminances 0.8, 7
f zes (1.9'-87.2¢lam.)and lumtnanc 2
and 21.5 mL) Fixation of ¢ | siam, tarmers was sive
S red, blue, and white 1,9°d : !
ana il Fix , , h JY'diam, targets was als
“mn;:;io.r::;il/s.s of varlance Cesigns were employed (o xc’movc varla;uuy
urces otier than these stimul p icai
by ¥ mulus variables, Statlsticail L
sx;icrmc:s inmean {‘.xrfuon position were found with targets of dur;)rler:tl‘bh
md,und“n;nce, and coior, The largest Gifference observed was less than 4
poeisnhi ost conditlons was icss than 2, The bivariate dispersion of the
pye about sfmcan position varicd in a complex manrner with the size and
vuml;lex wo th; tazpat object, No atatisticaly reiishic effects of stimulus
variables e‘re ourd on dnfts, Saccade {requency was consvierably reduced
e largest targets, Results are discussed ia tecms of 8 “flxed ecror

» AND COLUR ON MONOCULAR

signal system™ {or the conuol of eye position, .
A65-82289
STEREOSCOPIC ACUITY AND OBSERVATION DISTANCE.
James P, Brown, Kenneth N, Ogle, and Louise Reiher (Mayo Clin. and Mayo ,

Found., Sect. of Biophys. and Mayo Graduate School of Med., Dept. of

Ophthalmol., Rochester, Minn.)
Iavestigative Ophthalmoiogy, vol. 4, Oct, 1965, p. 894-900. 10 refs.
CrantTnst. of Neurol, Diseases and Blindnes’s B-1852.

Because of the contradictory evidence as to whether stereoscopic acuity varies
with observation distance, this study was underiaken to investigate the probe
lem, with the utmost care being taken to maintain constant experimental
conditions and to eliminate empirical ciues to depth perception. By means ofa
haploscopic apparatus, which allowed careful control of all parameters, the
stercoscopic acuity of three subjects with full accommodation was determined

in prolonged experiments for seven observation distances from 6 m.to 40 cm.
Standard psychophysical methods were used. The results indicated that stereoe

scopic aculty remains essentially constant, at least for observation distances
beyond 50 cm, For one subject there was no change {n stereoscopic acuity in
distances {rom 6 m., to 40 cm, Two subjects showed essentially no change
from 6m. to S0 cm., but they did show a small decrease at the distance of
40 cm. 1t was found also that conurolling pupll size was unnecessary with &
‘constant level of adapting luminance of about 50 millilamberts.
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This study was concerned with an evaluation of the visual

LS usea al MGt DY & dniver when he deciies he 15 OVeTtaning

I's)

treveincien iontof him The Basic parsdigin was gne in wiigi
. PO GBY GIVen expeiimentyi trial, two of thice visual Cuus (aruan

OIIGHRINess, ad visuas anyg.el weaere mampuiated so as 10 - main-

.

t

SN SR Gppaient consianey, while tie third, the one on which
Fhe overi oy daciiun ha o bo has, Was Vailod. Tnd otfeg-
tiveness ui ¢ach cue was tested at thice levels of cue intensity
8nd at three speeds of approach. The foliwwing conclusions
were drawn: (1) Toe control condition, in which normal tail-
HGRts were use

45 significantly supenor to the operaton of
singie cue. {2) Soth the visual-angle cuo @nd the bright-
AUBL CuL 81O SURCHOT 10 the area cug, (3 The level of visual
angle and of brightness was $iGMICant, whereas the levei of
area was not. {4 Approach speed did not influcnce effective-
Ness. i5) Sensiuvity to change in visugi-anglo cue appears to -
conform 1o the Weber psyen D.S5.G.
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# Boeing Scientific Research Labs.. Seattie, Wash,
GEDRA OF ViSUAL PERCEPTION

Comsiingy. binocuiar distortion, and motion, have their natural
2i expression in terms of Lie groups of transior-
over the visual manifoid. If Lie's ihree fundamental
are 10 be satsfied. three additicnal perceptual in-
€5 Musl 6150 e present: uime. efferent binocularity, and
fviy constit.. . some sort of circulating memory in
C .3 of visusl perception admits ready
Sns {or the following visual phenomena: the cevelop-
--Juence of infant vision: orthogons: after-images: '
- .- . .cts of seen movement: the spirai afier-effect and the
: sometimes evoked under flicker; reading re-
~. ©7% ine visual analogue of the Fitzgerald contraction.
50 predicts -certain new complementary (orthog- '
nagos, the existence of which have been verified ;
Author
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pGD Y LLT Mount Holyore Coi, Suuth Hadiey, Mass
Tiic KANGLE OF VISUAL SEANRCH rminal Report MR
John Volkmann, Horace H. Corbin, Nancy B. Eddy. and Carol
Coonley Bedford. Mass., AFSC, Electron. Systems Div., Nov.
1664 105p refs

{Contract AF 15(604)-3037)

(ESD-TDR-64-535; AD-608810)

The process of visual searchin its early phases was studied
Individual human subjects searched .in 3 projected maxrlx
of elements for one element unike the rest, e g.. for a triangle
in @ matrix otherwise composed of circles. In the method of
lasuing exposure. the matrix was exposed until the subject
tospondad, and the dopandent variable was the latency of thae
response. In the method of brief exposure, the exposure time
was limited, and the dependent varniables were the percentage
of positive responses and the latency of the positive responses.
Among the independent variables in various expgnmems wgre
the foilowing: (1) the total number of elements in the matrix;
{2) the type of discrimination (form, area. color), and (3) the
external form and internai pattern of the stimulus array. in
analyzing the resuits of a typical experiment, the medium
latencyis piotted as a function of the number of elements in the
‘stimulus array. Author

e e tee i, e

NG5-33012# Indiana Univ., Bloomington.

AN INVESTIGATION OF VISION DURING INVOLUNTARY
SACCADIC EYE MOVEMENTS
Robert Wesley Ebbers (M.S. Thesis)
{Contract AF 33(608)-1070)
(AD-617409)

A study designed to determine the presence or absence of
vision during involuntary saccadic eye movements is reported.
Considered are involuntary movements occurring during normal
steady fixation. Studied were male graduate students with
20/20 vision. It was shown that vision is present during the in-
voluntary saccade, and that while vision is present, it is de-
pendent in part upon stimulus intensity. Results indicate quite
consistent, and large magnitude. intensity threshold differences
between subject and observer. Differences were further re-
flected by an impairment of suprathreshold vision during the
involuntary saccade, shown by blip-counting experiments and by
measurements of visual acuity. This impairment was shown
to be related to the optical smear of the retinal image, the
greater the speed of movement of the retinal image. the greater
the visual impairment. it is concluded that, contrary to findings
of other investigators, vision does exist, though impaired.

- during involuntary saccadic aye movements, as well as during
voluntary saccadic eye movemaents. X - S.C.w.

Jun. 1965 42 p refs
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ViSUAL NTS:. ACUITY, AL8PONSES . FLASH BLINDNZSS.
TIME, NOISE PUASISTENC James F. Parker, Jr. (BioTechroiogy,l :
Bonald A Cricksen Jui 15065 51 refs Naval Rescarch Reviews, vol. ia. Azf-' '1:;,5; An:‘n;ton, Vel
({\'A\,’\,\'[Ps_s731; NOTS-T-3727. f\O-OVJbO‘/) ! Discussion of a Program o x;veus;";!’e t;‘ P .
This Gaperment GOmOnsiiutod i denadation suarch which occurs when airmen and other m?imary‘e'cl:i“"’mem of vision
porformance resuliing o e drame sate of ‘ : '.ntcfu:c vu:.':?le radiation. The measurcs beri‘na u’;‘:‘l:o” “:po"d
u St\nl,?' :lzf;;ct i ursplay television-type  visual ' prir':m:::i::::::'oz)'?e O{ vision impairment are drlcrib;d. sz‘::?c,m.
noise By was procuced by projecting moving to guard against tc:;:’r::z f’::is::m{lov d‘cveiop devices and procedures
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ViSUAw ACTITY. . ;
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ychology, Providence, R.i.). - : AFTERIMAGES. '
VISION AND VISUAL PERCEZPTION. : John Lott Brown (Kansas State University of A
Zcited vy C.o H. Graham. ‘ Graduate School, Manhattan, Kan.}.

IN: VISION AND VISUAL PERCEPTION.

griculture and Science,

New York, John Wiley and Seas, Inc., 1965, p. 32i-349. 146 refs.
Navy-supporied research. ; Edited by C. H. Graham. ’
fewview of visual acuity, cefined as the capacity of the human ! New York, John Wiley and Sons, Inc., 1965, P- 479-503. 120 refs.
Lo ciscriminate the fine cetails of objects :n the field of view. : Navy-supported research. . . .
sual acuity is specified in terms of the minimum dimension of . Review of the available data on afvter.\‘mages. defined a: L}.‘ed
some critical aspects of a test object that a subject can correctly i visual effccts Fhat ax:fse when the eyg is x;lunﬁxmafed, but whic : :)
i such that good visual acuity implies that a subject can i not terminate xmmcf:uatfely o.n cessation 9 stimulation, persisting,
. instead, for a definite time interval. Itis noted that it 18 this per~
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through a wide range of qua.li{at.'xve changes. The characteristics

of afterimages are described, including those of color and motion,
and the cetails of the quantitative study of them are reviewed. The
variables influencing the appearance of afterimages are considered,
including duration of the primary stimulus, and the luminance of

the project’xon and adjacent fields, area effects, and adaptation of

the eye. Several theoretical interpretations of afterimage phenomena

are discussed, but it is concluded that no one interpretation is ade-
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& ON THE WIND SKIELD UPON THE :
TO THE MOVING OBJECT. :
‘ersity, Research Institute of Environ-
va, Japan).

aiof Aols?acc Medicine and Psvcholo;:, vol. 3,
L13+280. lirefs. Ia Japancse.

Timenial study of the eficcts of a windshield scratch on

, visual acuity, and fatigue. It was found that,

5 visibility of a stationary object was not affected by a

<« scraich, such a scratch noticeably lowered the visibility

whject.

Fatigue was induced to a Temarkabie extent
¢ Toving object was observed through a scratched windshieid.

F.R.L.

AGG-2691¢
INFORMATION DISPLAY,
i‘rederick A, Muckler and Kichard W, Obrrmaycr (Burker-Ramo
Corp., Defense Systems Div., Can ‘wa Park, Calif. ).
International Science and Technolosy, Aug. 1965, p. 34-40,
Discussion of information “isplays, which are intended to
provide a human opcrator with the xind of information that he can
transform into useful decisions or control actions.

Prerent techin
rology can prescnt qualitative, quantitative, symbaohic, and pictoriaj
data, but it is not always certain how these forms are best used to
assure that the human receiver is getting clear, unambiguous infore
mation that can lcad to the desired output of the total man-machine
system. Although man is a unique information processor, his
processing ability is limited by data load and speed atresses to
which he adapta rernarkably in ways that are not fully underatood,
Tne context in which information has valuye is in a man's head, and

"this context is in a machine only to the degree that some human has
put it there as prior contextual rules of how a system should operate,
Combining several types of data on one display indicator does not
assurc the integration of information, which really cccurs in the
context of man's interpretation of the display. It is considered that
Mmoot displuy design has suffered from a preoccupation with hard-
ware, rather than developing better communication with man.

N F.R.L |
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A66-33993 :
POSITIVE AFTERIMAGE FOLLOWING BRIEF HIGH-INTENSITY
FLASHES. .

Norma D. Miiler {Chio State Uniw:rlity. School of Optometry,
Columbus, Ohio).

Optical Society of America, Journal, vol. 56, June 1966, p. 802-806,
9 refs.

USAF -supported research.

The time course of the decay of the positive afterimage following
high-intensity flashes was measured by monocular and binocular
brightness matching. The comparison field luminance was adjusted
by means of crossed neutral wedges driven by a reversible motor.
Density of the wedges was continuously recorded and the afterimage
was tracked up to seven minutes foliowing the flashes. Fiash dura-
tions of 0.24 to 1.4 msec were used with a flash luminance of 4 x 105
lumens. With a 10° monocular bipartite photometric field, the after=
image brightness 5 sec following a 3 x 107 troland-sec flash was
matched by a 105 troland comparison field. Photometric matches
made monocularly or binocularly with an annular afterimage, 10@

OD and 5° ID, concentric with a 2° centrally fixated comparison
field required approximately 104 trolands. A 29 central afterimage
matched with an annular comparison field showed no significant dif-
lerence from the annular afterimage., The results for the first two
minutes following the flashes for.all conditions showed a linear rela-
tionship between the logarithm of the comparison field luminance
and the logarithm of the tima measured from tha flash, (Author )




reite, Morton P. Fricdmuan, and ..

aihifornia, Universitly, Lox Augeics, Calidl)
s of America, Jouraal, vol. p. 1031~
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<id explain thelr continued popularity, Ail 16 subjects showed
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ACUITY.
Darotay M. Johnston (Boeing Co., Seattle, Wash. ).

ctors, vol. 7, Dec, 1965, p. 927-535. 14 refs.

{his study was made to investigate the relationship between the
size of visual fields of observers and time required to locate targets
on static displays. The [indings, wnich indicate that people with
large visual {iclds can find tar;ets more rapidiy than obscrvers with
s‘mail ficlds, have practical sclection and training application. Equa-
tions are prescnted which can be used to determine scarch time that
can be expected as a function of the size df the visual field of the
observer and the apparent size of the area being searched. (Author)

A66-60674

VISUAL RECOVERY FROM BRIEF EXPOSURES TO HIGH LUMINANCE.
Norma D, Miler (Ohlo State U,, Schanl of Optometry, Columbus).

Journal of the Optical Soclety of America, vol, 55, Dec. 1965, p. 16611669,
S refs.

AF Systems Command supported research,

The maxwelilan-view optical system provided a circular flash fleld of 10°
diam, and at the peak of the flash, the ficld luminance was 5.4 X 105L. A
rotating-mirror shutter system permitted flash durations of 1.4 to 0.64 msec.
with constant pulse shapes for all durations. The maximum flash encrgy was
4 X 107 td-sec. or 0.042 cal/em.2 ar the retina, neglecting iosses tn the
ocular medta. With the infrared removed by {{ltering the beam, the maximum
cnergy was reduced to 3 X 107 td-sec. or 0.012 cal/em.2. The critezion
measure for visual performance foliowing the flashes was the {dent¥ication
‘of Sloan-Snellen letters of different sizes, The letters were transtiiuminated
with luminances from 130 to 0.03 mL. The effect of removing the infrared
portion of the flash radlance on the recovery times for a given level of visual
performance was tested and found negligible. The other variables studied were
the size of the flash field and the duration of the flash, The time course of
recovery following varlous flash energies wgs inve stigated by varylng the
letter size and the letter luminances. e .




NOGS-I20152 Mount Hoiyoke Coii . South man. a5
FURTHER CACLARIMUINTS ON THE RANGS VIGUAL
SCARCH Final Aeport .
Jonn Vorimann and Horace i1« oo Bedford, Mass., Electron,

Systems Dive, Jan 1665 100 p rels
{ a0t AF 101023)-2443)
STOH65-169 AD-G22414)
vieport descnibes sixo expenments on visual search Two

CLh L WEms e report are cnitcal number and basal
Mudian latency of
Lavmaents an

noed by the foilowing operations

~enas plotted as s function of the number of
matnx. for each subject and expenmental conuiion, At

cw onumbers of eicmients the tatency is nearly constant; this
Then thera ocaurs a transition to longar
The critica number is the number of elements ot
The aim of the first expenment
Was to discover whether the crnitical nuraber varies with the
density of the stimuius matnix. Over the entire range of den-
sities employed. it does. Neovertheless, the area corresponding
to the critical number is opparently constant over a range of

the pasar tune
lstencies
WiILEH tne trensition OCcurs

iow densities {This is the wrea of fast scarch.) Cver a range of
high censities. this area decreases considerably. Basal time
docs not vary with density. The second experiment aimed to
checek the first one. and to provice evidence on the shape of

the area of fast search. The anaiysis was 1n terms of the loca-
tion of the critical elements in the matrnix. The constancy of
ared at low densities was confirmed, although the check was
very wnsensitive. Basal time is constant. The shape of the area
8pPosis tC Sa Js previcusly described: ovaioid, with the longer
axis horizontal.

Author (TAB)

‘; AD-623028) CFSTI; HC $3.00/MF $0.75

sios of exceriments was performed to evaluate some
sarating characteristics and potential utility of & volu-
2!} three-cimensional display produced by projec-
imzgc onto a8 rotating translucent sereon. Some
'es tcsted wore percepticitity of relative locatlon‘of
-5 in close proximity. parcaption of location of point
_..uve to Cispiay boundarigs and perception of .abso-
_tive moticn of targets in the volume. Estimauon‘of
motion were founc 16 be highly accurate and qulAte
ne resuits do not point conclusiveiy to specm‘c
“ihity of volumaetric 3-¢ in making fing posi-
.inaticns nas been demonstratod. Further
Lo required 1o ascertain utility in practical situations
roffic control, spaca surveiliance, etc. Author (TAB)
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NGG-135650%4 Texas Univ, Ausun.  Defense Resnsrch Lab.
STUDIES OF AUDITORY iNFORMATION PROCESSING
EMPHASIZING THE APPLICATION OF SIGNAL DETECTA-
BILITY THEZORY TO Thil AUDITORY SLNLURY RESPONSES]
Fifth Quartorly Progross Roport, 1 Jun.~31 Aug. 1965
L A. Jeffrass 15 Oct. 1355 6p
(NASA Order R-129; Contract Monr-3579(04))
(NASA-CR-68881) CFSTI: MC $1.00/MF $0.50 CSCL 0§H
The status of work progress in studias of suditory in-
formation processing emphasizing the application of ;ignal
cdotectability theory 1o the auditory sensory responses is .ra-
portod. A simpler method for avoraging freceiver oparating
characteristic data for visusl detaction, and @ mathod of
measuring the galvanic skin response of & wubjoct to varicus
stimuli are described. Ctii.er studins mentioned include psycho-
physical 8nd physiological investigations of brightness. LS.

N66-154314# Massachusetts General Hospital, Boston. Stan-
ley Cobb Labs. for Psychiatric Research.
RESEARCH ON INFORMATION PROCESSING IN THE
CENTRAL NERVOUS SYSTEM Scientific Report No. 1
Frank R. Ervin 23 Jul. 1965 26 p refs
(Contract AF 19(628)-408)
(AFCRL-65-580: AD-621277) CFSTI: HC $2.00/MF $0.50

A system of automatic receptive field mapping for visual
cortical neurons by a digital computer. It consists of (1) stimu-
lus display by a digital CRT. simultaneous data sampling and
on-line data processing into a post-stimulus time histogram
and an averaged evoked potential, and (2) offine readout of
numerical values and tabulation. Several problems lying be-
tween the neurophysiological or statistical nature of the re-

‘sponse and data processing techniques are 8iso described and.

discussed. Author (TAB)
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T TRANSLATION OF VIiCUAL v
HICULAR CONTROL ACTiCL o

Baymond E. Railly, Rovert i V.uert ihehard F. Diilon, and
Jamoes . Parkor. Jr. Oct. 1565 G- » fufs Sponsorea by Va. Dept.
of Highways .

P~

(0 Ti-05-21

The use of visual nformation from a land venicle tail-
Steysiom s studied in reladon to =pecific vehicular control
Sctions by tre daver. Particslar uitention IS given 1o the angu-
187 veiotily cue provided by ihu oancrease in vehicle visual
angie provided by the two tod Lionts a5 the driver approoches the
fuar of a vehicle. 1t appoars g 4 Grivar usen Lot the ANQuU-
lervaivcity cue as weliws e & .+ ._a of ths own vehicle in making
thedecision 1o stop. Other cues ¢2PEGM 10 give important percep-
tal irformation. although inGiv.ausls operate within the en-
tirety of the visual environment rather than from separate cucs.
{115 CoONCILed that ail the visua, Wwiormaticn availatle to a driver
iS5 Usea i 3 hignly systematic manner 1o offect control actions.
Specihccharscteristics of teii-hght systems were found to have a
significant ¢ifeet on braking behavior, and a system with large,
~araiec by 60iachos consistently produces better
braking reuponsas from drivers, : M.W.R,

1E3-22516# Naval Air Developmont Center, Johnsville, Pa.
n Mecicei Acceleration Lab.

“SHILINDNESS: THE EFFECTS OF PREFLASH ADAP-

TIiON AND PUPIL SIZE Phaso Report

<. H. Hii ana Gloria T. Chisum 30 Jun. 1965 20 p refs

ADC-ML-6508: AD-629589) CFSTI: HC $1.00/MF $0.50
A queston of considerabie operational importance is the

7t 16 which the binding effect of a flash from a nuclear

npon will vary with the ambient light level. Under conditions
¥ darsness. the size of the pupil and the sensitivity of the eye

are moesimiied. With an increase in the ambient light ievel both

z -
O I

¢d 00 tna independent effacts of pupil size and receptor

prescnt

adupisi.cn levei on the production of flashbiindness by high

intonsity. short-duration flashes. Author (TAB)
¢

NG6-214724 Genoral Electric Co., Oklahoma City, Okia.
A MATHEMATICAL MODEL OF FLASHBLINDNESS  Final
Roport, 1 Nov. 1964-31 Aug. 1965
Robert S. Czeh. Arthur W, Casper, and Ernest C. Segraves, Jr.
Brooks AFB, Tex.. School of Aerospace Med., Oct. 1965 68 p
rofs
{Contract AF 41{609)-2644)
(AD-627332) CFSTi: HC $3.00/MF $0.75

In planning certain military missions it is desirable to know
the extent to which vision may be impaired by the fiashblind-
noss that can result from the intense light of a nuclear explosion.
This report describes an attempt to provide assistance to such
planning by constructing a mathematical mode of flashblind-
ness. The literature was surveyed to determine whather or not
the construction of s modsl was feasible. Using selected data,
two equations were developed for predicting recovery time from
fiash energy. display luminance. and display visual acuity. The
prediction errors made were determined in a few situations
and compared with the errors made by other prediction tech-
niques. Limitations of the applicability of the squations waere
noted. . . Author (TAB)
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1166-227834  School of Aerospace Maedicine, Brooks AFB,

F-101/F-106 FLIGHT SIMULATOR FLASHBLINDNESS

EXPERIMENT, MARCH-JUNE 1965
James E. Hamilton Dec. 1965 17 p refs

(SAM-TR-65<82; AD-628552) CFSTI: HC $1.60/MF 3050 :
An investigation was made 10 determine the effect of /

flashbiindness on aircraft control in the F-106A and the
: N. a study was made to
illumination s required to re-
' Mmum recovery time. It was found
that approximately 42% of the flashblinded pilots tested did

F-1018B flight simulators. In additio
determine how much cockpit
duce flashblindness 10 mi

not accomplish a programmed escape maneuver,
panel floodllghting immediate!y after the flash s

reduced fecovery time. Floodlighting the panel with 300 ft.-¢

illumination did not signiﬁcanﬂy reduce

: ! recovery time
than illumination with 100 fi.-c, N TAB)

Author (TAB)

Instrument



M35-265314 Ohio State Univ. Research Foundation, Colum-
UG

VISUAL RECOVERY FROM HIGH INTENSITY FLASHES
Intenm Report, 15 1

Norma D Ailler ©
Jui 1965 G0 p refs

({Contract AF S 1,6091-2426)

UTR-1, AD-827325) CFSTI HC S$3 00/MF $0.75

84-15 May 1955
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. Tex., Schooi of Aerospace Med.,

NGG-2882G# Istituto Nazionale di Otuca, Fiorence (ltaly).
PROCLEMS RELATED TO VISUAL PERFORMANCE OF
PILOTS Annual Summary Report, 1 Dec. 1964-30 Nov. 1965
Adnana Fiorentini and Lucia Ronchi 20 Dec. 18965 119 p
refs

{Cuntract AF 61(052)-850)

(AD-630475) CFSTI: HC $4.00/MF 3075

CONTENTS:

1. OCULAR MOVEMENTS AND APPARENT MOVE-
MENTS DURING ATTEMPTED MONOCULAR FiXATION OF
A POINT IN A DARK FIELD A. Fiorentini p 1-33 refs (See
N66-28827 16-05)

High intensity flashes of O 04 muec to 1.4 msec duration
were uses (o determine the sitenimage brightness au o function
of time litowing the flasn. Six human subjects made con-
Lnuous matches of the siterimage for periods up 1o six
Minutes foilowing the fiashey The fiash anargies rangad from
3210710 BUS.LLO i sec o from O.G12 to 0.0003 cal/cm sgq.
at the reting, neglecting iosses n the ocular medis. The meuan
afterimace brightness, 5 sec foiiowing the highest intensity

flashes, was 100.000 td. The voefimano brghtness data were
Correlated with recovery tima mcasurements for Sloan-Sneilen
letters presented at luminance feveis from 250 mL 1o 0.07 mi.
The reciprocity reiauonship betweon e Guration and fumi-
nance of fiashes sublending 7.5 cegrees visual angiec was in-
vestigated for constant fiash energy of 3X10~7 td.sec. Seven
flash durations from G5 0 5.0 msec were tested. The re-
Covery times for the Sioan-Snelien letters at various jumi-
nance leveis increased approximateiy 30% following 1.5
msec flashes compared with the 0.5 msec fiashes. There was
RO apparent change for the mean recovery times for four
subjects foiiowing flashes from 1.5 msac in duration.

Author (TAB)

v53-2980537# Califorma Univ., San Diego. Visibility Lab.
XPERIMENT 8-8/D-13. VISUAL ACUITY AND ASTRO-

S..- 1 & Duntiey, Roswell W. Austin, John H. Taylor, anq
.. .. - Harns /n NASA. Manned Spacecraft Center Gemini
Moot sum Confl including Expt. RAesults 1966 p 329-3406

tSe. 0129626 16-31) GPO: HC $2.75:'CFSTI: MF $2.00
. infiight. and postflight test of the visual
: memoears of the Gamini V and Gemini VIi crews

- S siGustically significant change id thoir visual capa-

1wy Coiervations of a prepared and monitored pattern of

feclenciis macde at a ground site near Laredo, Tex., confirmed
o
ths

T e wisual performance cf the astronauts in space was

ing visual capabiiity to discriminate smail objects on the
«Su oi the earth in daytimae. ] Author

2. SOME ASPECTS OF THE PERCEPTION OF LIGHT
SIGNALS L. Ronchi p 34-68 refs (See NG6-28828 16-05)
3. ONTHE VARIABILITY OF ELECTRORETINOGRAPHIC ;
RESPONSE L. Ronchi p 69-66 refs (See N66-28829 16-05) '
4. VISUAL PERFORMANCE IN THE PRESENCE OF A
STEP PATTERN OF ILLUMINATION A. Fiorentini p 87-104
{See NG66-28830 16-05)

N66-32141°# Texas Univ.. Austin. Defense Research Lab.
[STUDIES OF AUDITORY INFORMATION PROCESSING
EMPHASIZING THE APPLICATION OF SIGNAL DETECTA-
BILITY THEORY TO THE AUDITORY SENSORY RESPONSES)
Semiannual Roport, 1 Dec. 1565~31 May 1966 and Eighth
Quarterly Status Report, 1 Mar.~31 May 1966
L. A Jeffress 27 Jun. 1966 10p
(NASA Order R-129; Contract Nonr-3579(04))
{NASA-CR-76560) CFSTI: HC $1.00/MF $0.50 CSCLOSH
Research progress is reviewed on several studies pertain-
ing to auditory information processing. adaptation to bright-
ness of flashed incremental and decremental stimuli. and ef-
fects of chromatic adaptation on color naming. Experiments
conducted on Iistener's free response to auditory signal de-
tection, human performance and fesponse were measured by
randomiy spacing 10 signals of iow detectabiity, 150 msec
in duration, 500 Hz, within each five-minute listening period;
10 noise-alone intervals were also defined in each period. Dis-
tributions of these fesponse latencies ware separately con-
structed for signal-plus-noise intervals. In other experiments
on signal detection versus duration for an elactric ear model,
a fixed-bandwidth filter was used in combination with chang-
ing time constants of the detector. The filter was followed by
a linear (half-wave) detector and by an integrator with a decay
time of 100 msec., A similar experiment employing a square-

“law rectifier (energy detector), and the same integration timo

constants. was somewhat more successful. R.LL




D. N. Kartashov, A. A. Nigay, ¢

signais whose chaia
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ioms hnesr mut

PROCLINMS IN  ALcJCNIZING ACOUSTIC

V. Ya. Petrov /n jts 22nd
Cybernatics

All-Union Sci. Session Devotee 0 Aadio Doy
. Scct. 1 Aug. 1968 p 35-35 iScu NUU-3435320-10) CFSTL

he feasibility of desigming units to recognize various
c c cteristics possess certain sta-
tionary paramaetars is reportad. Technical mothods used in the

onsl repruLenNtatons 1s presuntad. The wigorithms

on @r3 shown, and test resu.is are ciagrammed. It
i conciuced tnat for @ numbar of comparatively simpie prob-
d nods of space representations can be used
rather eifectively. A.G.0.

NGG-306554  Cumbridge Univ. {Engiand) Psychological Lab.
VISUAL PERCEPTION OF MOVEMENT Interim Scientific
Roport No. 1, 1Apr. 1965-31 Mar. 1966

R. L Gregory and J. A M. Howe 21 Jun. 1966 77 p refs

(Grant AF-EOAR-65-62) ’

(AFOSR-66-1532; AD-637510) CFSTI: HC $3.00/MF $0.75

The research includes: (a) Investigation of the use of prtch of

"8 sound as a distance cue: (b) investigation of the mantenance
of retinal fusion as an object moves in depth; {c) description of the

apparatus developed to‘r moving observers at constant velocity;
(d) investigation of apparent depth and gerspective sat up by a hine
at adferent inclinations from the vertical; and (e) measuroments
of the magnitude of the Ponzo illusion for different positions of
the horizontal lines within the oblique lines. Author (TAB)

AG7-21723

VA AND SIZE ON TARGET RECOGNITION,
C. #. Greening (North American Aviation, Inc. R
).

Feb., 1907, p. 150158, 5 refs.

. Falms of six different clock orientations

re made. Blur and size were varied by varying
wlar velocity of the camera across the target ficld and tae
distance of the camera from the targets, The subjects were required
to identiiy an assizned tarzct orientation on each trial, The results
werel (1) the effect of image smear on target recognition is dependent
upon the ratio of smear in inches to the criticai dimension of the
target, in coms able units. If the amount of smear is icss than
twice the critical @

mension, target recognition accuracy is

unailected. At s ratio of 2.0, performance begins to drop off
rapidly until it levels off at a near chance level and (2) time to
recognize targeis falis off rapidly when the amount of blur equals

the ¢ritical dimension. {Author)

AS7-26925 .

FLASHBLINDNESS - THE EFFECTS OF PREF LASH ADAPTION

AND PUPIL SIZE.

Gloria T. Chisum and J. H. Hill (U.S. Naval Material Command,

Naval Air Development Center, Aerospace Medical Research Labora~

tory, Johasville, Pa.).

Acrospace Medicine, vol. 38, Apr. 1967, p. 395-399. 7 refs.
Examination of the extent to which the blinding effect of a flash

from a nuclear weapon will vary with the ambient light lev,ir Under

conditions of darkness, the size of the pupil and the -.enntfﬂty of

the eye are maximized. With an increase in the ambient light level

both the sensitivity of the eye and the pupil size decrease. Data are

pre-;nted on the independent effects of pupil size andlrcc'op.tor adapta-

tion level on the production of flashblindnese by high intensity, sbort-

duration flashes. M. M.
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NG7-17003x  Joint PUblcations fescoev Suiviee, VWoshiagtion,
o C . cm i i ey
THl INFLUINCZI OF BRIZF INTI (VL LIGHT TLALLLS ON
ADAPTATION TO DARKNESS AND Jir VISUAL Acu
P AL Rorzua Indts Prodioin Acon,aoe Med. 21 Qe 1966 p
256 287 refs (Seo NO7-11401 02041 CFSTH £5.40
The effect of tno color noio.w of bricf intensive
Seuily o1 the human cye wos

<

“a

fiashes
on hght sensitivity and visual
exam;ncd The flashes were produced wath an impulse lamp, and
rea, blue. and green flashes wera ouizined with the use of fiters.
The foliowiny patterns wero estabiished: (17 After brief intensive
tHumination of the penphery of the rutiiia with blue and green
Aisshes, ight senasitivity was reducod by 5 to 30 times, and the
duration of this recuctcn vasied from 15 w0 30 min. (2) After
iumination of tho ronina with red fiashos, tha light sCNsitivity was
the same as aftor roacaptation. (3) In ¢ case of dlumination of
the macuiar area of the rotina tho light vonsitivity is restored just
a5 quickly as 2ftor readaptation to tha sphara. {4) Visual acuily is
reduced the cist and returns most Guickly to tha initial lovel oftor
umination with ficshes of biue light. -- . L.EW.

NG7-163604 Ohio State Univ. Research Foundaton, Columbuys.
VISUAL RECOVERY FROM HIGH INTENSITY FLASHES 1[I
Final Report, 15 May 1965-15 May 1366

Norma D. Miiler Brooks AFB. Tex.. School of Aerospace Med.,
Jul. 1966 65 p refs

{Contract AF 41{609)-2426)

(AD-64231) CFSTI: HC$3.00/MFSO 65

Some new instrumentation was developed and a number
of refinements were made in the existing special test equipment
for invastigating tho visual recovery following high intensity flashes
The primary areas of apparatus modification were (1) increased
capability for the measurement of source energy in absolute units,
(2) increased precision in the measurement of recovery times, (3)
extended range of flash durations for recovery measurements, and
{4) inclusion of pupillographic recording as a measure of flash
effect. The consensual pupil reflex was measured for six subjects
for;flash energies from 150,000 to 30.000.000 td.sec. The flash
durations were varied from 250 microsec to 1.5 sec. Flash fields
subtended a visual angle of 7.5 degrees in most of the
work with a 2 degree centrally fixated field used in one part of the
study. Author (TAB)

e )

instityute for Perception RVO-TNO, Soesrorberg

o7 S:J(\J{CESS!VE EXPOSURES UPON

UALACUIT

Sierk, J. P. van de Geer. and C. A J. Viek [1966)

~iZF-1886-10) CFSTI: HC$3 00/MFS0. 65
7 concerns the effect of mann
29it rings Upon dynamic visyg) a
7‘t>j‘;,c-c: one single exposure znd WO successive !
vu ox:gsure. ume has been xept equal for both

the ‘rcsu.:s of the experiments i appears
el veiocity of 70%/se

er of presentation
cuity. Two types of

G

separsted oy 3 t.me intervaf of 2 sec, le

3¢ exposure of double duration. Thes

A € results were
ihe sampled daig theor

: Y- Recordings of
: 't there is 3 rather good Correlation
_ ¥iSUsi acuity ang accuracy of ocular pursuit,
: ‘=05 hypothesis did not receive much support
s of eye movements. Some factors are discussed

for this lack of confirmation, Author

Y

N67-248794 Army Medical Research Lab., Fort Knox, Ky.
CORRELATION OF PERFORMANCE IN DETECTING
VISUALAND AUDITORY SIGNALS Final Report
Waiter J. Gunn and Michel Loeb 20 Jan. 1967 16 p refs
(AMRL-713; AD-647539) CFSTI: HC $3.00/MF $0.65
Two experiments were performed in which Os were to
detect which puises of noise or puises of light were slightly more
" intense than others in a train. It was found in the first experiment
that both sensitivity {d} and degree of conservatism in responding
(beta) were correlated for the two tasks. The suditory task was
more difficuit than the visual under the chosen conditions. Higher
betas were notad for Os first pertorming on the visual task. In the
second experiment, the tasks were more closely equated in difficulty,
and Os performed both the auditory and the visual task twice.
The effect of order previously. noted for beta was not obtained.
Beta and d were again significantly correlated for the first session;
for the second session significant correlations were obtained for d
but not beta. The results suggest that not only are there response
biases common t¢ detection in different modalities but also common
factors affecting sensitivity. . Author (TAB)
¢ .’ ’

“

NG7-247124 Eyo Research Foundation of Bethesda, Md.
THE EFFECT OF WAVELENGTH ON VISUAL ACUITY
Final Repont, Oct. 1, 1586-Sep. 31, 1966
Carl Richard Cavonius Jan. 1967 22 p refs
{Contract DA-49-193-MD.2839)
(ERF-RR-!/G%C:; AD-646575) CFSTI: HC $3.00/MF 50 65

Visual acuity was measured in monochromatic light at
wavalengths betweon 440 and 660 nm. The test objects were
gratings which fillod a 1.5 degree circular field centered in a 30
cagreo neutral surround. Luminance contrast between adjacent bars
was adjustable, and acuity thresholds were determined. for different
contrasts. it was found that acuity depends primarily on luminance
contrast and only slightly on wavelength. so0 that the same
luminance contrast yields similar scuity threshokis at all waveiengths
provided that the test objects are equated in luminance. It ig

pergaption of fine detail. Instead. criteria such a3 grain size and
available luminance are more important. Author (TAB)
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ACi-. 2104
:‘: CFFECT OF WARNING SIGNALS ON REACTION TIME IN YOUTH AND
OLD AGL. . .
Ceotse A, Talland {Uarvard U, Bosion, Mars.)
of Gerontology, voi. 19,Jan, 1964, p. 31-38. 6 refs,
NoUMR3DY.

-4 {o¢ manuai cesponse under instructions of sim.p!c snd choice reacs
ton time (RT), vaniag modality, duration of si‘;nislls, and length of slenilng
inierval, The RT, between-subdject and within-subject variances (nueafcld
significantly with age; erors were few and about the ':‘amc in yout}; an& .:[ n
o.d age, warning signals speeded up RT in youth but iad no reliable e' e
crea ith the th of alerting Interval cx-
cid age. Lotencies tended to in\.c..rzc witl —:“é ! :‘\lcondmon‘;og old age was
< Soice reaction times in ouder men. Upt...di !
::—:p:fj!rf—y warning followed by & visua nse s;g’nal; in you:'h -tx:::xcxxi“
sroduced the fasiest response, The youngers :T.cn con.umcd.fneﬂ;,'c.“w e
tresponses tend to be faster to auditory than to visual sx-t,n;“::';1 ‘.o i
o showed the opposite rend, Several hypotheses are examin

the faiiure of warning signals to specd up response in old age.

~
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A ELD
NFLUENCE OF THE SCRATCH ONOTSEE(\:{;ND SHU
ATRUAL TION THE MOVING CT. ,
i B ‘}:Lﬁc‘é)o.\l‘!sez?nm of Environmental Med; J&p:nl).gus'
; ('N'\S‘:g-: a.c'c \edicine and Psycholo vol. 3, .
Acrosp \
e tibos ¢ visual function of plots
T e d shleld onthe
- . fuence of 8 :cmtc.:..d-l\:l:d ey of povhiy Ob}“l" ::::hd |
e D e \ieasuzement of fatigue wasd slso
t:’ the ey s one of the lndlcu::l.
he wind :h‘.:“‘d atd not affect the vulb‘l{lm!:y (:b(jed
e on-lx::::ﬂy towered the visibllzy to the mc:h mgc D hed
o‘:,cci,dﬁ r;“n the moving obicct was scen throug
s inducad whe :

.';l".:\.:h“O’F ViSUAL PERCEPTICN OF DIRECTION IN THE
S X FOA VAARIOUS POSITIONG OF THE EYE IN THE.
o iy,

_.;n;:d Maun (Columbia U.. New York, N. Y.) and George
. voar (Johns Hopkins U., Baltimore., Md.)
stwel and iotor Skiiis, vol. 22. Apr. 1866. p. 407-420.

Zorefs.
Crints NSF G-18120. GB-944. and GB-4263. . .
Viewing monocularly in a dark room, subjects reported
‘e focation of 3 =+ 100-msec. flash ralative to the location qf
z fizzuon targot extinguished 3 sec. earligr. In one t?xperj-
mc.‘\lt the fizshes were randomly preselocted 1roml 8 horizontal
ray cantered on the fixation target and the sub;gct reportod'
honizontal displacement of the flash (ieft, right, same}.
~ was either in primary position or in secondary Ppsv
\ 34-1/2° to the right or to the left of primary position.
& . .:zcnd oxperimant the flashes were randomly prasalected,
frcm 4 vartical arrey cantered on tho fixation target and the
¢ported the vartical displacameant of the f.lqsh (abt?ve.
sma): fixetion wes either in primary position of |ln 8
~cury positicn 34-1/4° above or 23-1/4° below tho fixa-'
. w.rcat. JNCs (just noticaable differences) were abou't 20
.7 in primary position and increased consldgrably mstéll
sonisry positions of fixation. In the first ex‘penmer’\t. P LS
e of subicclive oguslityl shifted to the right a3 fa;ahon
. LGN WS 'shi{md to the left; in the sacond experimant
nifisd vpwerd &3 fixation position shified downward.
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in the tweaties arnd 18 men aged 77 to 88 years vere tested

" AB6-81878
VISUAL DETECTION OF COMPOUND MOTION.
L. T. Alexander and A. S. Cooperband (System Develop. Corp.,
Santa Monica, Calif) -
(Vestern Psychol. Assn., Honolulu, Jun. 14-19, 1965).
Journal of Experimental Psychology,vol. 71, Jun. 1966, p. 816-
821. 8refs.

Rasults of previous studies suggest that under certain
geometric conditions the rate of change of the relative bear-
ing (w) between two moving objects is used asa cue to predict
their future positions in space. Four subjects were studied in
four situations representing an abstraction of these geometric
conditions. Their task was to detect a rotary motion superim-
posed on transiational motion. The results indicate that w was
the primary cue used in this task; detection performance was
a linear function of w.

-

AG8-82039

NEW THEORY ON APPARENT MOVEMENT.

Martha J. Guastolila.

Journal of the Optical Society of Amaerica, vol. 56, Jul. 1966,
p. 9560-966. 8 refs.

. A thoory is presented to explain the difference between
the true motion of a figure and its apparent motion, as in the
Ames trapezpoid illusion. Of central importance are the changes
in geometric relationships between the boundaries of a figure
as they project on the retina. The changes in retinal image
that accompany rotation of the figure have been analyzed by
use of & unique picture-plane model. to which the dimension
of depth is added. The only assumption necessary to predict
the perceived effect from the geometry of the iliusion is that
the observer will be most affected by whatever element of the
retinal image is changing at the greatest rate. Apparent size,
displacement, and rates of change are quantified. The interre-
lationship of the horizontal and vertical edges are shown. The
projection of the edge of the figure farthest from the observer
recodas in an opposite direction and at varying speed and
size from the true edgs. The lack of a perfact one-to-one
ralationship between the physical and psychologics! stimulus
is determined by the nature of the projection of the physical
stimulus. While other thooreis based their explanations on -

past exparionce, this theory dnigna:u the mechsnisms
underlying the illusion.

-




AG5-32175

VisUAL PCACEPTION OF DIRECTION IN THE DARK:
ROLES OF LOCAL SIGN, LYE WOVLMENTS, AND OCU-
LAR PROPRIOCEPTION. '
Loonard Mowm, Ctho! Matun (Columbia U., Dept. of Psychol.,

Naw York City, N. Y.), Dougiss Pesrca (Defance Res. Med,
Lada., Toronto. Canada). ond Goorge Kibler {Johns Hopkins
U.. Saittmore, MdJ).
Vision Risvarch, vol. 6. Aug. 1966, p. 453-469.
Granis NS7 G-153120,. GB-Cas.und GB-4263.
Sub,octs pafforming monocuiarly in an otherwise dark
room fepcited the directicn at which a flash (6 msec. dura-
tioa, 3-5 mun. visual angle, randomly located along the hori-
zontal in the frontal poraliel plane) gppeared relative to a
fixation tarjet extinguished 3 sec. 'garlior. Although tho
subjocts ctlompted 10 maintain the eye in the same position
as dunng tha prior fixation penod., large involuniary eye
movements (monitorcd by a contact-lens technique) dunng
the 3 scc. dark interval causad @ given flash target to strike
tha rotina to the laft of the fovoa on somas trails, and to ths
right on others. The roport of flash ‘direction doponded
strongly on the sign and magnitude of this 'varying retinal
signal indopendontiy of ihe physical location of the flosh
targol. The standard deviation of thae function relating report
of ficsh cuaection to the retinal signal wwas approximately
haif of the standard deviation of the function relating the
report of the physical target location. No ovidence was found
thot preprioceptive signals regarcding the eye movements
syvutematcally influgncec the reports of flash direction. The
sccuracy of ths report of the physical location of thae targat
was thus limitod by the subjoct's ability to maintain his eye
closa to g original fixation position,

25 rofs.

5

ZARCH PCRFCAMANCI ASAFUNCYTION OF PERIPHERAL
TV

7 24 Johnston (Boeing Co., Seame,-Wash.).

lorz,wveol. 7. Cee. 1965, p. 527-535. 14 rofs.

Wiy was made 10 investigate the relationship be-
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- of visual fiolds of observers and time rocuirad
to ... lurocts on statistic displays. The findings, which
incicais that peopic with largs visus! fields can find targels
more ropicly than observers with small fields, have practical'
sciecticn ond  training  &pplication. Equations are presented
wich can boa usod to determine search time that can be
exoosted o o functidn of the size of the visual ficld of the
CLLEIVIr &nG the ;pparon't sizo of the area being searched.
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A67-80292
SIGNAL PRESEN
AND GROUP VIGILANCE.

AG5-82378
EXPERIMENTAL ISOLATION OF THE DRIVER’S VISUAL

INPUT. ) :
Donald A. Gorton {U.S. Dept. of Com., Bur. of Public Roads,

Washington, D. C.).

Human Factors, vol. 8, Apr. 1966, p. 129-137. 8 refs.

A technique for isolating the operator's visual input is
presented. The method invoives decreasing the wvisual field
so that the essential information is obtained by the operator
in separate visual fixations. A continuous film record is made
to indicate the center of visual aim and the content of each
fixation. Using this aperture device, visual positional data
were obtained on ten drivers on a two-lane low traffic den-
sity road. Tho essential information was found to be the road
edges end conter lane marker. The manner in which this in-
formation was obtained difered from driver to driver. The
film records refute the notion that the driver has a fixed point
of forward referance, or that a8 common pattern of viewing
is shared by all, drivers. The hypothesis is presented that the
porsistent pattern of fixation movements forward to the limits
of tho road, and back again to the vehicie sre explained by
the contradictory requiroments of perceptual snticipation and
vehicular alignment with the road.

TATION RATE, AUDITORY THRESHOLD,

| Submarine Med Center. Auditory

. Nava
Richard L Martz (US g e Groton,

Res.. Div.. U. S. Naval Submarine Base,

Conn.).

Perceptual and Motor Skills, vol.
S'G't\umw’v thresholds were obtained during the course (of”a
vigilance session ‘from eight groups O

4 Navy enligted men each. to one of
2.5/hr., 7.5/hr. and 15/hr. Sub-
together in 3 dark. unhghted.
physical (and possibly

23. Oct. 1966, p. 463 469

1] 14\ rated and non-rate
four. signal rates: 1/2 hr.,
jects of each group were lesual:lmose
- neous’ room 0

:‘:A:l::ehc;::g:ibralorv) proximity but without visual or aco:sn:
interaction. Each subject wore earphones and presse

microswitch to report, single tones in trains of 12 success;v;
tones ranging in 2-db. steps from roughly 14 db. beiow hto It
db. above the average subject’s (hresr.\old. Results s gvlvw
{a) a positively accelerated linear relation RQetween a:ov dby
detection and log signal rate, (b} decrements pf‘ 1/ 10 -
occurring early ih jthe first half of the watch m.all |gr°u‘2:
{and virtually all ‘subjects’) performance 8t all signa bra ° 3
and {c) large individual diHeren.c.:es peantt-ng "ar\ afr ':.:ar:
significant separation of “hetter alr\q poover pefo« ers.



A67-80737

SERIAL REACTION-TIME AND THE TEMPORAL PAT-‘

TERAN OF PRIOR SIGNALS.

Willilam  Bevan, ‘Lioyd L Avant, and H. G. Lankford {(Kan.
State U. Manhdttan).

American Journal df Psychology. vol. 79, Dec. 1966. p. 551~
559. 23 refs.

Contract Nonr-3634(01).

This experiment examined the rolationship  between
response-latency to scrially- presented simple visual signals
and the frequency-distribution of presentation-intervals within
the stimulus-series, when mean duration, range of duration,
and the number of different sized intervals was held constant,
A total of 200 men were tested with the foliowing types of
distributions:  constant interval; normal variable- interval:
skewed variable interval; bimodel variable inlc;val. and
rectangular intervel. Mo differences among the series means
were obtained for'any of the distributions. Response-times
were shortest. however, for the mean as compared to the
other intervals used in the adaptation-series. The subjects
also were given one additional test-trial. Response-latencies
werg shortest when this test-interval corresponded to the
mean of the series. and was longer as the test-interval de-
viated from the mean. Again, the statistical structure had no

.rclahonsnip to response on the test-trial. Variability of re-
sponse differed among the several types of distribution, but
the significance of this wvariability is obscure. These results
emphasize tho role of the moan interval—in contrast to the
statistical shape of the interval program-—as a determmant of
the occurrence of signais on successive trials.

A67-80791
EXPERIMENTAL RESEARCH ON FAR POINT OF SCO-
TOPIC VISION [RICERCHE SPERIMENTALI SUL PUNTO
REMOTO NELLA VISIONE SCOTOPICA]
R. Neuschiler and C. Terrana (Rome U. Eye Clin. and Aldo
di Loreto Inst. of Legal Med.. ltaly).
Rivista di Medicina Aeronautica e Spaziale, vol. 29, Apt.—
Jun. 1§66.p. 167-180. Brefs. Inltalian.
Using the subjective optometer of Cialdea and Bagolini
persons between 18-40 years of age were exposed to a visual
>'perceprion experiment at various light intensities. The sub-
jects did not know the given distance of the object seen and
could not distinguish changes in the object unless it was
shifted to a near or distant point. Polychromatic light (white)
or monochromatic light (obtained by filters of red, green or
blue) waere ussd. Using an artificial pupil system to ostimote
supillary diametar changes revealed no changes in the luminos-
ity of retinal images. Luminosity of retinal images were vari-
abie for levels obtained by apposition of filters of various
optic densities. giving a8 minimum value corresponding to Q
' density 10 a8 maximum value corresponding to 2.9 density. By
introducing the artificial pupil system the spherical aberrations
were elimincied since the most peripheral part of the crystal-
. ling lens was not used. Using monochromatic light resulted in
the ehimination of the Purkinje effoct. The results did not
provide univoccal responses. indicating two groups of data;
soma for which tho distance point was far (hypermetropia), others
in which it was ncar (myopial. Atropinized subjects were
‘exposed to the artificial pupil and monochromatic light with
unsatsfactory resuits, sometimes hypermetropic and other
times .myopic. Aphakic subjects showed results similar to
those stropinized &nd thoss with normal pupil. Possibly the
changes found werg cue 1o intorpretive factors rather than 0
optic or physiologicai factors. It was poiiualted that nocturnal
myopia may be an optic phenomenon.

AG7-80793 t
DIFFERENTIAL EFFECTS OF CENTRAL AND LATERAL
FIXATION ON AFTER-EFFECTS OF EXPANSION AND
CONTRACTION.
Herman H. Spitz. '
American Journal of Psychology, vol. 79, Dec. 1966, p. 618-
622. Grefs.

After-effects of expansion of a centrally fixated spinning
spiral are known to persist longer than after-effects of contrac-

tion. It was hypothesized that this dilfgrence resuits from

adaptation to the frequent natural occurrence of small, per-
haps subliminal, after-effects of contraction. The finding that
the after-effects of éxpansion and contraction do not differ
under lateral fixation is congruent with this hypothesis.

A67-80800
MEASUREMENT OF STAPEDIAL-FOOTPLATE DIS-
PLACEMENTS DURING TRANSMISSION OF SOUND
THROUGHTHE MIDDLE EAR.
M. Rubinstein (Govt. Hosp., Otolaryngol. Dept., Tel Hasho-
mer, Israel). B. Feldman, H. Fischler, €. H. Frei, and D.
Spira(Weizmanninst. of Sci., Rehovoth, Israel).
~Journal of the Acoustical Society of America, vol. 40, Dec.
1966.p. 1420-1426. 10refs.
Ford Found. supported research. )
The frequency response of stapedial-footplate vibration
during sound conduction was measured on fresh cadaver
specimens. Specially designed and adapted instruments made
these measurements possible at sound levels lower than
those causing discomfort to living subjects (86-114 dB.)
and with a continuous frequency sweep between 100 c. p.s.
and 10 k.c.p.s. The results show a similarity with the curves
of subjective ear sensitivity. suggesting 3 dependence of the
over-all sensitivity of the ear on the middle-ear frequency
response. Linear increase of vibration amplitude with sound
level was found to exist up to around 104 dB.; abovae this sound
level, there is a gradual limiting of the stapedial excursions.
. Speculations on energy transfer from the middle to the inner
. ear gshowed nearly optimal matching between them. The in-
fluence qf the aging process of the specimens is discussed.

R
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N03-15241 Nawonai Agronautics ang Space Admimtstration.
* Langey Resesrch Center. Langicy Station. Va
ACINMPLIFIED METHOD FOR MEASURING HUMAN TRANS-
FER FUNCTICONS
JamesJ Adams Apr 1963 37 p
(NASA TN D-1782) 0TS $100
Aninvestgation has been made with a nonmoving simulator
10 determine the cifectivenass of a simpufied method of measuning
human tronsfer funcuions. The method is based on an adaptive
In this method an analog pilot. which contains
s. 1s automatically adjusted to match tha human
are adjusted so &s to munimize the root-mean-
between the analog pilot and the human pilot.
The tests
in

10 refs

autopiict scheme
three varisbie g
pilot. The gons
square difference
The dynam:cs that the pilot controiled were varied.
cemonalrsicd stobie Gaturmunction of the transfur-funct
gans coulc oe achicved. Tests in which tha adjustable analcg puot
was requirl s to maich a fixed-gain enilog pilct resuited in accurate
cutermineuon of the gomns.  Teuis mace with human subjects

resuited an ga.ans which are 1n general agrecment with previous
stwcies, i (oot the leed of the piiot i increased as the lag of the
controlic « , Namics 1s increased Aduthor

hat

<N PERFORMANCE USING PROBABI

SJECT LOCATION.

» George N. Ornstein (North American Aviation,
iv., Columibus, Ohio), and Harry P. Bahrick
Univers:ty, Delaware, Ohic).

Tcss on Human Factors in Electronics, Long

v 3, 19n2.)

an Factors in Electronics, vol. HFE-5,
8 refs.

STIC

Sept. 1904,

5. 13-.9.
Comparison of the relative effectiveness of a conventional dis-
iocation with the effectivencss of various probabilistic

iisplays of cbiect location, Several display possibilities for pre- B
S¢

slay of oc,cc:

nting ,“o.J._\bxl:Sth. inf o’muuon to a system o:)erator are discussed,
A an ex—se=-
d

lected wo:;m“et.c display t)pes in improving operator performance.
“Ce evaluation metrics include the degree of accuracy
v othe eperator in estx'natng probab lities of events and

50 1s tested Dy these same metrics, In
ormation processing appears to offer an
nonprobabilistic information processing.
and defmitively p*escnted probability

S -
C Cispiays can be interpreted accurate y
cmnployed effectively by him within a system. - !

1iiG

< Liesawldr an

JOM S‘{ STEMS.

Jo wn W, Senders (Boit Beranek and Newman, Inc,, Cambridge,
Muass. ).
(.‘..\L;ur.:.l Svmposium on fuman Factors in Electronics, Washington,

D.C., May 2, 1963.)
IEEE Transactions on Hurman Fa
Scpt. 1964, p. 2-5. 19 refs.
Analysis of the sampling process exhibited by a human operator,

A model is presented that attempts to predict the relation between
the kind and rate of information displayed on any display and the
‘frequcency and duration of samples made of that display. The ap-
proacn utilizes the notion that it 18 zossibie to quantify the attcnuonll
‘demand or work load placed oa tne monitor or controller by each
source of information in a complex man-machine system. The at~
stentional demand is calcuiated on the basis of the bandwidth and
requirec precision of readout of the signal presented by an infor-
.mation source, It is measured by the {requency and duration of
"fixations on an information source. The results of theoretical ca.i:’ *
.culations compare favor..bly with experimental resulte, o’

:ctors in Elecctronics, vol,

HFE-S,

;
‘

o -

i
{

“plant variations are presented to illustrate the adaptive nature o2 i ™

N64-24841 o o T
AN ADAPTIVE MODEL OF AN OPERATOR IN A

THZ EUMA

-» CONTROL SYSTEM.

D. E. Knoop and K. S. Fu (Purduc University, School of’ Elec‘nca.!
Engincering, Control and Information Systems Laboratory,

Lafayette, Ind. ).

IN: NATIONAL SYMPOSIUM ON HUMAN FACTORS IN ELECTRON-
ICS, 5TH, SAN DIEGO, CALIF., MAY 5, 6, 1564, PROCEEDINGS.
Sponsored by the Professional Technical Group on Human Factors in
Electronics of the Institute of Electrical and Electronics Engineers.
North Hoilywood, Calif., Western Periodicals Co., 1964, p. 252-265.
6 refs.

NSF Grant No. GP 2183; Contract No. AF AFOSR 62-351.

Study of the problem of having a human operator controlling a
time-varying plant. Adaptation of the human operator to both
discrete and continuous- plant variation is investigated. A nonlinear
system is proposed as a mathematical model to explain the manner
by which a human operator controls a time-varying plant. It is
proposed that the human controller is a model adaptive system and
used a series of predictcd 'control intervals' based on the model
state. A GEDA/IBM 17i0 hybrid system has been employed to aid
in experimental verification of the proposed model. Results of
typical experiments using second-order plants with one time- :
varying parameter are presented in graphical form. Time and fre-
guency response curves of operator parameter variations due to

the human operator.,




ction whick represent the action of = human

cr closed-loop control system. No special

The characterization, which may be in
wTeal-time, is bascd u;on an exact theory

ization. A strongly convergent, definitely stable,

;ue cas be used to realize the optimal characteriza=

“eory tzkes the time variation of the impulse-=

: iwensier functon into account, so that it is unnccessary

W& e wssumption of slowly varying dynamics.

fAwthar) A.B. K.

syatems for automaiic landing are described. A.B.X.
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ViSCar a N NINETIC VISUAL ACUITY: THE IMPORTANCE OF KINETIC ‘ Tor
Vs —,O_Sdzum:‘m: AN ABiiIY OF PILOT. . N04;3UO18 Purdue U., Lafayette, Ind. Control and Informa- ‘
: tion Systems Lab. C el ;
A uie o Yironme Medicine, Na.roys N - — ; N ¢
ryrvee i » P h‘d..h')'zcla. ‘f‘:i)h;hcd wc}]M \; QAC(?;\??ﬁpgistvgrg;CL OF THE HUMAN OPERATOR IN
mc,—;( OA{ ;ch“;‘v“:f' [:{cu:;ss’:l?e“‘c ‘\_lsmn Tester, is introduced for measures H K.S. Fuand D é Ko Sep. 19 '
tons bc;x‘-‘ec;; k:"‘("l(: ;::d ‘ ;:.\er:vu LX?”“M“S.“NC conducied on tie relas H (G.ra' ts AF AF"‘ . -oo;:;r varc: bs 141 p refs
pesdeivil R.;JL; " s ,,"_tvhlsta.l acuity, and boiween the former and } : nts AF- u:vf{-62~,$.z1 . NSF GP-2183. NSF GP-1872)
caces bc:whg,-‘ué siata s C;i:i:j.i‘ h[’hc and jet flight, The smallest ditier- & R~EEb4' 15. PRF-3810)
thels proficiency. Kiretic vic ':::cua;"c'.:‘;; ':‘:::L “)""jfi:cm‘s::‘yrcla:eﬁj to engaged in @ time-varying control situation. A mathematical '
Visual object incresses, This Cecresse is .L.;:z:;ccd byuijbjziyu@i}fr:rovmg _ Toc":"Pff’”C“O”"“‘/ equivalent to the subject’s performance, is » ‘
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O A55.25203 ;
: APPLICATIONS OF MODERN METHODS TO AEROSPACE VEHI- i
L CLE CONTROL SYSTEMS. ‘ 5
R OPTIMAL DETERMINISTIC CHARACTERIZATION , ‘' R. A, Nesbit {(Beckman instruments, Inc., Santa Monica, Calif,). P
IMAN OPERATOR DYNAMICS. : IN: MODERN CONTROL SYSTEMS THEORY. ‘
ornell Aeronautical Laboratory, Inc., : Sdited by C. T. Leondes. 2 .
- New York, McGraw-Hilli Book Co., 1965, p. 463-482, 26 refs. !
ir - cnics-Engineers, International L Discussion of problems involved in the design and operation of {
s o T, 22-26, 1665,) S aercospace-vehicle control systems and of the ways in which these H
Convention Record, vol. 13, pt. 6, 1965, . ‘ . problems have been solved. The general properties of the dynamic ;
P. 125142, 15 reds. P cquations governing the motion of aerospace vehicles are considered, i .
Contract No. NAS 1-3435, . . C;r:ain seneral problems of control, such as attitude, trajectory, § o
Description of a deterministic theory ¢f caaracterization which \ : power-plant, ini support-system control, are described. Recome I
€am be wsed o determine the time-varying cyramics of a human L mendations arc made concerning methods of analysis and solution !
Operator ¢nz.ed in a tracking task. With this theory it is possible of problems. The use of adaptive gain adjustment systems in air- i
o 0d S €-va-ying impuise-response function and a time- cweit attitude control is sujgested. Various types of flare-coairol ;
i
i



A55-35474

MAT ATICAL MODMLS OF HUMAN OPZHATOKRS IN SIMPLE

G. A, Bekey {Sou
Cahif. ), H. F, Mo
Laborator:

ern Californ:a, 5 Angelcs,

ser, and R. Ruose (Space Technulogy
io Beach, Calif,),

LB actors o

s, Inc.,

-6,

Flectromes, vol, HIED

Contract No, NAS 1-2582,
Aosplication of continuous
the syathesis of a model of haman track

meter optinsization techniques to

behavior in a simple
two-ax.s task, Considerabic ¢ sis 18 placed on the incasurement
of performance criter:a for estimating the relative difficuity of
single-axis and two-axis tasks as well as for evaluation of the
validity of mathematical miodels, It iy shown that the modeling
technigue can be uebsd o yisll a yudiiinative ihnlication of the degree
of ¢cross coupling between axes introduced by the operator. o
{Author) M, F.,

# Cornell Aeronautical Lab.. Inc.. Suffalo, N. Y. !
AY FOA THE OPTIMAL DETERMINISTIC CHAR-
AT.ON OF THE TIME-VARYING DYNAMICS OF
.. JPIRATOR
_rwile and Gilbert A. Gagne Washington, NASA,
ed. L. .l5 sip refs -
P NAS1-3535)

A-CR-170) OTS. HC $S3.00/MF $S0.75

A ¢ twrmamstic theory of characterization is presented
nicn cun oe used to cetermine the time-varying dynamics of

ol ~gaged n g tracking task. With this theory.
ble 1o obtsin a time-varying impulse response and
& L.me-varying transier function which represent the action of
a human cperator in an open- or closed-loop control system.
No specist form of input s required. The characterization,
which may be ceveloped for either real-time or nonreal-time
upon an exact theory of fixed-form

- wsn. is B ~
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ABS-80347

DRIVIRS GALVANIC SKIN Rics p
S IAEVANIC NRESPONSE AND THE &

Do H. Tavior Alons s e NOEANDTHE RISK OF AC I

i aiier {Road Res. Lab, Dept, of Sct. ang Ind. Fes., Gre ';‘.C.”)L‘NT'

Lgnemics, vol. 7, Oct 1964, p. 439451, 17 pogs, T ank
salvanic skin resr f ‘ e

coverin Yd“"‘.c,")i"n “jk)O’:‘” (GSK)of 20 drivers were measured in two stud:

OGS Tanse of reads and roed condittons, Accldent histories ::re.e.

obtained ¢ H f ;
orthe roids In one of (he “iadles. Tt s shown (hag the level of GSR

oy o ”r.larurc of the rezd or conditions

b sabirns g;:"l{“ .r: the GGk gre Ubserved, one of them appar.
Fubgct wing experience. The Glstributlon of GSR per k
S wisioundto be simiar to the cistribution of ace ‘ -l:~ o

Cnge ¢ p 4vel (the accident fite ) Results xu“o—;: 3:'.

¢ fen-pacediask governed by the leve) of il tenst

o SR " e 3lo

F..:N:y \Ianiyn tae criver wishes (o iclerate, The "olsALZ: tm?tlonnl iy o o

Glatribution of accienty (s dlseuaz g, v ¢ eflects of this on the

activity does not depend primariy on (s
Consisient sources of varlat! G
ently bein
dictanc,

i
|
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"N65-257704 Pittsburgh Univ., Pa. Engineering Psychology
Lab. N
INVESTIGATION OF MACHINE-ASSISTS TO OPERATOR
FERFORMANCE: SIGNAL DETECTION AND TASK COM-
PLEXITY Final Report .

Richard A. Regan and Wilson A. Judd Jan. 1864 31 p refs
{Contract Nonr-624(11))

({AD-605713)
A review was made of the human engineering literature 10

isolate general machine-sssist orinciples and to determine im-
phications for application to the machine-aiding of human per-
formance. Investigations were carried out in the general area
of signal detection to study the facilitating properties of overt
observing responses. artificial signals and display. and control
complexity on operator performance. The effects of task com-
plexity on decrement over time in the performance of a signal
detoction task were investigated. The independent variables
consisted of variation in signal rate. the number of signal
sources. and the complexity of the recuired post-detection re-
sponse. Signals consiste¢ of changes 1n repeatedly presented
alphabetical characters. Contrary to previous investigatons.
detection performance was not significantly influenced by var-
iaticns in task compiexity. Results are discussed in terms of
arousal theory and of possibla performance-facilitating prop-
erties of familiar symbolic stimuli. Author




S AND MULTI~

FUNCTIONS FOR MULTL

v Center, Hampton, Va.).

'TXCS AND ASTRCONAU-
LOUIS,

[ECERICN

Ainoerican Institute of Acronautics and Astronautics,
905, . laT.202.
D:\L\ on muitiaxis priot response toallustrate an upper limit
se that is felt to be a it on the pilot's ormation-
The application of the data to a multiloop ,
The racusurements of the

Processing capacity.

command s euver is also Presented
1 n aloz e

functicn were made by matching an analog model to

Tt W e
puotts transicr ‘ \ ~
the pilot Ly autoimativally sdjuating three gaina in the medel, The
multiax:s data were obtained by using simulator, A
! hor:zon, eight- ball instrument was uscd for

a lixed-base

three-ax:s arufic s -
the disuiny, and a two-axis sidearm controiler and rudder pedals
were uscd to exercise coatrol. T..¢ tests are described, and multi-
loop problems and the damper failure problem are considered.

The model is appiied to the design of the drive systems for & fuli-
seale lunar landing simulator. As a result of the work, it s

considered that constant coefficient transivr function ¢un give &
' representation of human pilot response in closed-loop con{roi': :Rys;‘

good

tems,

even multiioop command guidance systems.

CRY OF VISUAL AND TELEVISUAL

siation, Royal Aircrait Establishment,
agland).
ics and Its Applic

e (\i..‘.g:‘ y of

ns, Journzl, vol.

lo refs. .

:n the application of mathematic

of humman visual per..rmance. Although the spread

roceeding fast in the modern worid of technology

tinual need for the human being to monitor and

ystem processes. Also the human eya is still the

‘ice 1n many circumstances, some of which, it is

cd mathematically. Thus, the visual aspects

¢ inevitadly invelved as part of current man-
rthermore, television is coming into wider

recent cevelopmeae.

eciipgn and supervision, since it enables the
ly irom the cirect viewing situation, which
either d.:“;e.o\.s or :nconvenient, Mathematical extensions
Gi-visuai cetection models into the television mode are aiso given,

ch can be cbtained irom magnification
ncement effects in comparison with the disadvan«
iields of view and limited resolution. A first

re, toward exprescing some important human
M.F.

{actozs i matherratical {orm.

Army-

dlSCOV!.(‘Q in an ern-Cr experiment,
atiributed to differences

lance tasks are performed corncurrently.
lance display Presenting easily detcctable si;
be enhanced by requiring the ouserver to mon

another display, Preseating difficult sigrals via a different
sensory modaiily,

ALL-23374
PERFORMANCE SHA

ARING IN AN AUDIO-VISUAL VIGILANCE

TASHK, . ‘
James J. McGrath {(Hiuman Factors Rescarch, Inc, , Los Angeles, "
Calif, ). :
Iluman Factors, vol, 7, Apr. 1965, p, 141-153. 16 refs. ;

vy-supported research.
Verification of the phenomenon of performance sharing,

Thise preromenon is !
in signal detectabilit ty when two vigi- ‘
Feriormance on a vigie

snals was shown to

itor simultaneously

Several theoreticai approaches to the expla~

nation of ths phenomencn are discusecd, and implications for
display Gesign and Trescarch are suggested,

M, F,

Ab66-36861 #
SYSTEM PERFORMANCE AND OPERATOR STATZOI\A.RITY IN Y
MANUAL CONTROL SYSTEMS,
D, T. McRuer, D. Graham (Systems Technology, Inc., Hawthorne,
Calif.), E. S. Krendel, and W, C. Reisener, Jr. {Franklin Institute,
Philadelphia, Pa.),
International Federation of Automatic Control, Corgress, 3rd,
London, Enriand, Jure 20-25, 1966, Paser. 11l p. 14 refs.
Contracts No. AF 33{616}~7501; No. AF 33(657)~10835,

Treatment of a simple quasilinear mathematical model for
systems comprising a hurman operator controlling elementary but
typical controlled elements which is.represertative of models data
derived [rom experiments,

Pertirent data are adduced to justif y
the model; in particular, it is shown that for trained and motivated
operators, the variadility in behavior which might influerce overall
periormance is aitually quite smaii, The modelis used to estimate
a performance measure, the mean-squared error in tracking,

and there is close agrecment between these estimates and measured
results in tracking tasks. B, B.




nd Alceza Ceri Beare {(Westinghouse Eicctrie Corp.,
i€, Defense and space Group, AcTospace v, Baitimore,

RCENATES
NLALS LA ML

Fann

ment y 190, p. LR T
Description of an approach to obtainin amental data which
could be used to improve information Randhing and control by a
human operator in a crosed-loop trackinyg situation. An experimen
ormed, using an analoy computer, to deveiop the functional
ships that exist whean the human operator is an integral part
PEAC R 109D IR OLE CHNOnRIO,
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Tha vapetiiaentd dosign

consisted of a axiNix3x3x2 auulysis of varinace model in which the
variables of ireguency, amplitude, and suck SILIVILY were sys=-
tematically varied to yield 30 av
tion.

SO0
erage rates of required stick mo-
Four opcrators periormed 288 tri
with and without the presence of noise,

were subjest
comguter.

als, tracking sine waves

A total of 1152 data readings
e pecformed on a digital
The analysis yieided detailed information on operator
error and gain. M. M.

. 10 an anaiysis of varian

CUNMAN O PERATCOR

. LS OF
LLS-A1STA o VARYING DYNAMICAL y;OD\fs
JEAR AND TLvio VANUAL CONTROL SYSTEMS. teal
RS IN MAD “ A, Gagné (Cornell Acroaau
ar . M N
Buffalo, N.¥.)o
97_120_ S refs.

ONLLD

Wierwalle and Gl
Avionics Dcpt'. .
8, Apr. 1966, p-

Walter W
Laboratory, Inc.,
factors, vol.

1-4920. L — char
Contzact 29 .\A—,So“‘ 2 deterministic theo=y for
Ap?-ic““ T .

r o 4 man
he dyra"\icéi of a human <:~Per;<xt0L ovarying.
~ th 132994 i r timme= .
> ] incar time-varyng, “onhncabtaincd by applying the
system- M,Arg-coci")cxcnt models are © '} two-axis tasks with
linear COnStant _ wen for one=- and tw anced
v .orv to tracking ¢ata take and fidelity of tnese acvan ;
S oiavs. The accuracy anc - jon about time-var=
various dispiavh & in detail. New information y ined by studying
iore e okial
models are cx;’r ty of the human operasor, 1s, is included.
s sonlinear: ignals
-aility and POR the rananual control system signatis {Author)
1e and <
cne Thodeils an
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ual control
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2
AMINARY STUDY OF HUMAN OPERATOR BEHAVIOR
OLLOWING A STEP CHANGL IN THE CONTROLLED ELEMENT.
McDonnell (Systems Technology, Inc,, Hawthorne, Calif.).
> Transactions on Human Factors in Electronics, vol. HFE-1,
ivob, p. 1¢5-126. 7 refs.
Contriact No, AF 33(657)-10407,
Description of an experimental investigation aimed at under-
standing human operator behavior foilowing a step change in the

_controllco element ard the determination of limitations on operator

deacriptions and measurement methods which might be employed,

" A fixcd-base simulator was used in which the sub)ect was presented

with a ¢-in. -long "horizon bar' on a cathode ray tube displaying

the system error as a role angle, - The system motion guantities

&0 the tisne of the change introduction were recorded, The re-
sulting tifrie histor.cs serve as the data source for subsequent
analyscs, where an attempt is made to uncover clues to human opere~
ator transitionzl behavior, An evaluation of the conventional quasi=
stationary model of un operator for transitional behavior description
is made via data from the time his'crics. The model proves un-
satiefactory, in gnnerai, aithough intereeting observations on oper-
ator siationarity are noted, s. 2.

c-80149 - i §
:ﬂ%\'l‘HLMATICAL MCDELS OF HUMAN OPERATORS IN SIMPLE TWO

AK1S MANUAL CONTROL SYSTEMS. L
eK“l\S éclkc\y (Southern Calif, U,, Los Angeles) H.F. )»‘.elssmgct, snd R, E,
I\Z)se. (TRW Space Technol. Labs., Redorco Beach, Caiif.)
131’15{\2: ont
p,42~52, 10 ruis.

ASA/Lanley Contract NAS1 2582, . .
N\JA\n/;pnca{::on of concinuous pazameter optimuzation techniques 10 the

synthes : 5 :

p{c:fcn:cd. Considerable emphasis Is piaced on tnc{ mea
nce €2 ¢SIUn ke relative Gificulty of sing

ance coitesia for csiunating the re : f singie-ex .

tasks as well as for evaiuation of the valicity of mu\‘tCrT-J;lCdl ix:?delje ]:xnx-x

shown thet the modeiing technique can be used to yiekd & g:i;d.c; &;

dication of the degres of cross coupling between axes Lz Y

oparaior,

.sn Factors In Electronics, voi. HFE- 6, Sep. 1965,

ZCRNg i imple two-axis task is
is of c uman treciang behavior ina si

is of & mccel of human tre s T o sartotme
ingie-axis and two-axis
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ntechniques aljow ¢ action of suba

§to e visually fed back
RARIONS, Two luvels of widlleulty of each of the thrree
forthe npesof v ! :

1

, 804 eperg

re varicd
k : Ithrough &
20 of the tool tu be racs; imporiant fo!lowed by

LSk

v:a»mn 'or Cparkiansl silvors sod Baldeiitn mavomenty, No slgndicant dlfsre
cbm.e was found on the task~idlicuity variable which fay have infivenced
the absence of a sigatficant tatesaction bec

er A feraction beiween type of visual fe '
movement duflculty, o cabick end
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ZioTechnoiogy. Inc.. Arlington, Va.
LATION OF VISUAL inNFCAMATION INTO VE-
ONTRGL ACTIONS
. Reilly, Rovert R. Gilbert, Richard F. Dilion. and
erier,Jdr. Oct. 1965 64 p refs Sponsored by Va. Dept.

(77

:ise of visual information from a land vehicle tail-
715 studied in relation to specific vehicular control
ire driver. Particular attention is given to the angu-
Ziy cue proviced by tne increase in vedicle visual

< by the two taillights as the driver approsches the
icle. 1t zppears that & driver uses both the angu-
2 2o well as the speed of his own vehicie in making
< 3:10p. Other cues appear to give important percep-
. although individuals operate within the en-

e visuil envirzr sentvather than from separate cues.
nciuded thateli :visualinformation availatie to a driver
'y systematic manner to effect control actions.
istics of tail-light systems were found to have a
it efiect on braking behavior, and a system with large.
;hts separated by 60 inches consistently produces better

el
©
c

V.G

o

NG TESPOnses irum Liivers. M.W,Rt

[=IRTS

Joint Publicstions Research Servico, Washing-

i 05 OF EVALUATING THE EFFEC-
A HUMAN OPERATOR'S TRANSFER FUNC-

G. A Surgeyev and A, 7. Romancnko  /In its Cyternetic Appi.
in Psychiological wnd Med. Probl. 13 Oct. 1965 p 39-52
refs {See NEG-15004 05-04) CFSTH $3.60

Vanstions in productivity of human operators are con-
sidered too great for use in average procuctivity estimates
based on the assumption of the stezdy-state nature of input
errors. The hurnan operator is shown to master the stochastic
structure of input wrrors. Culculation of possible relative limits
of productivity vanation, determined with the cid of the in-
turmation wansfer function, Is conudered 1o rofiect the selfs
adjustment function of the human servo system under tha
cction of input sign..  of the transient type. A statisticsl ap-
proachis usca {0 thvestigale the errors made by human opera-
torc;andinone series of experiments with a homogeneous group
of opcrators, consierable variation is found in the frequency
structure of individual errors, Corrciation functions are de-
termined in both the frequency and time domains. Mi.W.R.

R FUNCTIONS DURING A DUAL-AXIS COMPENSATORY
TRACKING TASK  Final Repcrt, May 1963-Jun. 1964
Arngeio P. Verdi, George N. Ornstein, Richard P. Heydorn, and
George Frost {AMRL) Wnght-Patterson AFB. Ohio. AMRL,
Nov. 1965 220 p refs
{Contract AF 33(657)-11102)
(AMRL-TR-65-174; AD-627671) CFSTI: HC S6 C0/MF 81.25
The resecarch was concerned with the human’s behavior
in adaptling his response mode to variations of certain con-
ditions of & compersatory tracking task. The task conditions
evaiuated were Guickeming level, systein gain. task load. and
task compiexity The results of the stuc.es show good agree-
ment with the trensfer function ‘adjustment rules’ ceveloped
by other investigators. When quickening is introduced. the
human adjusts his transier function in a systematic and pre-
diciable manner in response tc veriations of the Guickening
level. As the amount of quickening increases the operator in-
Ccreases gain and lag but decrezses lead. The human ad;usts
his equalizing parameters 1 achieve stable icop perform-
ance iur all quickening levels. Man's aiilits to reduce the sys-
tem error is significantly affected by trne distnbution of

1

gains in the overall man-machine system. The human’s transfer
function for single and dual task load conditions probably differs.
Tracking error was found to be least when the quickening
level used in the second axis is identical to that in the ays
of primary interest: error increased as the quickening levdls
for the two axes became more dissimilar. Author
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. NG6-388S3%4 Systems Technolegy. Inc.. Hawthorne, Calif.
A “CRITICAL” TRACKING TASK FOR MAN-MACHINE
RiJEARCH RELATED TO THE OPERATOR'S EFFECTIVE
?;‘.A‘/ TIMZI. PART |: THEORY AND ZXPEZRIMENTS WiTH
A R

CIVERGENT CONTRCLLED ELEMENT

». J. D. Mc Donnell, and A. V. Phatak Washington, NASA,
110 p refs

212, CFSTI: HC $3.00/MF S0.75 CSCL OSH

“er Gwergence is used as the controlicd element
’ rchical advantages. Bas:d on recent human
theoretical anaiysis of this man-machine
crmed. and an experimental program is described
s describing function and critical task measures to be

re

e s e
Ce™rierito A specific critical tesk mechanization and operating
miUSCuule .y Ceveioped which yields consistent and reliabig
—o .

153 of the critical leveis of instability. An anaiysis of the
iunction results shows that, when operating near
ity. the subject’s behavior is adequateiy represented by
recertly ceveioped human Operator describing function models and
adaptation laws. Further, the extrapoiation of describing fi.nction
cata 10 the critical levei of instability siows that the operator
Sons:s!en:;y loses control at small, but finite, mean stability margins.
ine ;usi-controlizbie first-order divergence is shown to be reiated
dominantly to the operator's effective time delay, and secondarily
1o ire nominal veriaticns of his &verage tracking characteristics
and to mid-frequency phasc lags due to long period kinasthetic
suaptation effects. Author
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EFFECTS CF S DOLAY IN Trd VISUAL FEEDBACK LOOP
OFf A NMAR-AACHINE SYITEM
John Mc Lesn Leshie Waeshingion, NASA, Sep. 1966
refs
(Grant NsG-111-€1)
(NASA-CR-5860) CFSTI: HC $3.00/MF $1.00 CSCL O5H

This thesis was aimed at studying the effects of time delay
in the visual fecedback loop of @ man-machine system. A one-
dimensicnat, step-type input, pursyit tracking experiment was
doveioped to study these ¢ffects with transmission-type deiays
of zcro to ten soconds. Thirty-six sub,octs participsted in &

121 p

serios of tests that coverad: seven gifferent deiays, two different
ievels of course complexity for each delay, lecrning, and open-
loop concitions. [t was found that tracking performance ceteri-
oretes non-lincarly with increase in delay and that the magni-
tucdo of this performance cagracation is 8 function of course
compiexity. Author

AOT7-15402 #
REVIEW OF MATHEMATICAL MODELS WHICH DESCRIBE HUMAN
*ONSE TO ACCELERATION,

Verne L. Roberts, C. T. Terry (Wayne State University, Bio-
rcchanics Rescarch Center, Detroit, Mich.), and Ernest L. Stech
(Frost Engincering Development Corp., Engicwood, Colo.).

ican Society of Mc

ical Enrincers, Winter Annual Meeting

and Enerzy Systems Exnos:

ion, New York, N.Y., Nov. 27-Dec. I,

1966, Paper 60~WA /BT

-13. 12 p. 55 rels.

Members, $0.75; nonmembers, $l.50,
U.S. Public Health Scrvice Grant No. AC-00054-08.

Review of the models which have been proposed to describe both
the reaction of the human body as weil as the specific Tesponse
components of the body when placed in a dynamic environment. The
response of bone and soft tissue as predicted by rheological models
is {irst considered. Models have also beea constructed for joints,
appendages, the Lcad and neck, the spine, and abdominal organs.
¥/hole body models are cescribed which fit experimental data
reasonably well and are ¢i use in engineering doeign calculations.

F.R.Le.
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ORY OF SELF-ADAPTIVE CONTROL SYSTEMS; INTER-
DERATION OF AUTOMATIC CONTROL, SYMPO-
ODINGTON, MIDDN., ENGLAND, SEPTEMBER
PROCEEDINGS. [Ac7-19192 07-10)

Donium sporn . ati Fod i
Prsium spor Mxnd‘ by tac International Federation of Automatic
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i rpcom Automation Councal.
Hammond,
am Press,

Division of Plenum Publis ng Corp.,
hesinacion, MUV, NMeuray (Natiooal Conunattea
Countrui, A\‘-v\l.\cuw, USSRj, P, H, Hammond {(Ministry
& i - Physical L.\boratory, Autonomics Div. ,
.\A;c;c‘x., England), R. J, A. Paul, and B. R. Gaines
14 refs. )

p. 53, So.
Grant No. NsG-577,

- nination of the principles and compositions of existir
au Talic adantive o s O e
utomatic adaptive control systems, n these basces the har

th the harna

adaplive as well as primary ¢ 14
7 primary control functions are anaiyzed, In

in

senersl wmar its k
: c ~130 operalor outshines the automatic system with
his huve canacity of o n ! - 3 :
ge canac Of czen L00p or progrumed control, but he lacks

© and speed for mak v i

: _e.gd for maxing on-line computations needed in
7 of active continuous adant: hum

i tive system, >
. also perform some s A Thl‘: ole e
Y pPassive type or very simple active

©

TYPe acupiai.on Gu ;i€ recuire : N :
YPE “vwpivcovfl VUt Would require complicated active adaptation.
- o M.F.
ALT-22274
R DELAYZD FCRCEZ FEED3ACK.
: William R. Ferrell (Massachusetts Institute of Tecanology,

Camtridee, Mass, . .
actors Societv, Metropolitan Chapter, Annual Mceting,
Criversity, New York, N.VY., June 12, 1965, Paper.)
ars, voi. 8, Oct. 1966, p. 449-455.

remote hand ure transmitied back to the operator.
nces there wi.l be a transmission celay octween
Investigation was

Positioning could be
clay coupled with high loop gain creates serious
. immental resuits suggest that alternative displays
GI tae Jecibecs force can overcome the stability problem, M. F.

AGTY-20173
AL INCLUSIVE inLICGRAVHY PERTAINING TO
MODILIING T H LATOA AS AN ELEMENT IN AN
AUTOMATIC CONTROL 5YSTEM.

R. G. Costelio (Corneil Aerunautical Laloratory, Inc., Buffale,
NoY.)and To J. ihigoins (Wisconsin, University, Dept, of Elec-

1

trival Engincering, Madison, Wis. ).
ctronmics £n coers, Symposium on

ipohis, Minn., May 5, 6,

{Instimite of Blectrical and F
I
b b

i
I

ran Factors an Blectronics, Tth, Minne

aner.)
2k Transactions on luman Factors in Electronics, vol. HFE«7,

Dec. 1966, p. 174-161,

Bibliography of some 2060 ¢ntries, sclected from a total collec-

tion of almost 500 references pertaining to the human operator,
.
These references are concerned specificaliy with modeling the

huraen operetor we an elemoent ia «n automatic control system.
M.P.

S0 7.28923 .
CHITICAL RE-EVALUATION OF THE HUMAN TRANSFER FUNC-
ON PROBLEM. L.

Alecza Cerf Bearc and Arthur Kahn (Westinghouse Electric Corp.,
Atomic, Defeane and Space Group, Human Factors lLaboratory,

Baltimore, Md.).
Aerosmace Medicine, vol. 38, Apr. 1967, p. 383-389.
A study of compensatory tracking was performed on an aralog
tiontotestthe applicationofthe superpositiontheorem
Four subjects participated in a

12 refs.

computer simula
to human tracxing performance.
4x4x4x3x3x2 analysis of variance designn which the 1nput variables
of frequency, amplitude, stick and scope sensitivity and noise condi=
tions were varied systematically. The performance data of error

and stick movement and ine ratio of these two measures - i.c., the

gain - were subjecicd to an anaiysis of variance performed on a
digital computer. The results showed that the linear:ly assumption
is not a vaiid assumption. The variable underlying performance is
the average rate of stick motion. Using the rate variable, a transfer

function was cerivec which provites an adequate {it between the em=~

pirically cerived and the theoreticaliy caiculated cata, The coaclu=
sions show that error increases and gain decreases as a direct func-
motion and that the presence of noise

tica of wverage rate of stick
(Author)

has an efiect similar to that of increasing the rate.
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SUSSICT MATTER OF SEMIOTICS

A Vewov /o uts Some Aspecis of intorm. Theory and its
3 Orgamisms 16 Nov 1665 p 1-16 refs

(See NG7-101506 01-C<) L7STH 8200

Relotion o Livin

A definuon of the science of semeotics 15 proposed. and

e eb :
s nree Gavid.

ons \pragmatics. semantics, and syntactics) are
< ca Te o cidered b

discussed [t considered that semiotics 1s the yeneral science of

SIGNS (0T

ana tnhone
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igudge ana ron lunguagel), the meanmings of signs,
rties of sign systems in which the specific na}ure
crurg of signs i those systems 1s revealod. It s
5U9<39>?~3d al Wy Senmiton of seniotics establishes a8 preciue
boundary benween semiolics a8s ¢ | ool science, and other sciences
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Joint Publications Research Scrvice, Washington,

CES OF THE ACTIVITY OF AN OPERATOR (N
SS OF TRACKING

THE PRO
G. V. Kniyustikov and S. D. Khoruzhaya In its Probl. in Aerospace
Med. 21 Oct. 1566 p 492 (See N&7-11401 02-04) CFSTL
£5.40 :

Cxseriments on tracking performance, based on efror
ccmzorsation, are bricily reviewed. It was found that the ¢uahty of
riIan] Cepenced on the chasacteristics of both the input signal

ahe the roulatea coject. N.EN.

e,

VOGT7-11475, ) Joint Publcations Research Service, Washington,

D C
ALGOHITHMS AND OIAGCRAII OF THE ACTIVITY

TAE GPENATCR GF A SYSTENM GF AUTOMATIC CONTROL

AND NMANAGEMENT

A. I. Gaicktinnov, | M. Panasenko, and L. V. Fatxin /n Jts Probl

in Acrospace Micd. 21 Oct. 1366 p 136-137 (See N67-11401

02-04) CFSTizSE .4

A method of constructing and analyzing en algorithm is
proposco o3 a soiciion (o the problem of the correct distnbution
of tho funcuonal duties Lulwoen the ogarater and the sutomatic

apparaius of @ control and managament system. Optimum
cocrdinztion ©f the operator with the automatic apparatus and
technical components of the system s also considered. A brief

outiing of the approach used is presentcd.

M.G.J.

N67-12080%# University of Southern Calif., Los Angeles. Dept.
of Electrical Enginecring.
AN ASYNCHRONOUS PULSE-AMPLITUDE PULSE-WiDTH
MODEL OF THE HUMAN CPERATOR
M. J. Mereitt Mar. 1956 42 p refs
(Grant NGR-05-018-022)
(NASA-CR-79760; USCEE-128)
CSCLOED

Details are given on the development of a human operator
model which produces discrete pulse cutputs N response 10
continucusly presenied Gaussian random inputs. The parameters of
the model were identified from experimental data taken from a
subject in an advanced state of training. Computer procedures for
the complete idenufication of all model parameters are descrnibed.
Resuits indicate: (1) The human operator reaction time of 200
milliseconds is in excelient agreement with other data. {2) Pulse
amplitude and pulse width models for negative pulses produce
betier correlations with experimental data than for positive puises.
(3} Pulse amplituce modeis fcr positive and negative puises are
similar, despite cunsiderable asymmetry in pulse amplitude
distributions. (&; Human operators use pre-programmed pulse
scquences. However, it is pointed out that it is not feasibie to
determine whether the model errors observed are raniom or
functionally dependent on the human operator inputs and
input-output history. — .. M.G.J.

CFSTI: HC $2.00/MF $0.50
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TR.ACKING SYSTENMS

E P Todosiev. R E. Rese, and L. G. Summers
YWashingten Manual Controf 1966
N67-15850 06-035) GPO: HCS2.
{Contract NAS1-4419)

A compensatory raciing exgeriment was performed on
2

s.ngie and uncoupled two-axis tracking systems 1o determine the

S of waining and task diificuity on the parameters of a
Gescribing function model of the human Gperaior. The plant Synamics
were identicai in both the single-axis System and the Symmetrical

50. CFSTI: MF $0.65
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A model s pi o deso ce human decision making
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in manuai control systems. The L oparatur i the control

[00p 1s representes by @ moach wiich wil generate an ouiput
consisung of (1) ; i contror actions as a rosult of sequential

decision-muaking and (2} verbal statements or heunistics of how to
‘ The operational control acuons are

achieve opumai cont
aeneratea dy a search amorthm, and the vercal statements are
eation of wivanence of vansbies associated
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Reunistics By iy hewnstics adaplve features con o introduced
ed model wiii carry out
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aosis of past expenence. By atsociatng a Dayesien

‘he cerwea heuristic, this model simulates the
stic to a high subjective probabiity of being
vaiid, even ihou3n the conwolier may have aifficuity 1a executing
the heursle os shown oy control 2ot »ns which do not opiuimize
wpefiment is suggested for testing the
Author

Satietie Memorial Inst, Columbus, Ohio.
SNT OF A MATHEMATICAL MOCDEL OF ThE
SRATOR'S DECISION-MAKING FUNCTIONS

R E Tnhemes, and R J. Cre.o 31 Oct. 1966 233 p

are mace to formulate a mathemaetical modsi
w05 s humen operiiar's decision-making functions in a
»system. The model siraviates the evoiution of control
v oolcted by a humon operator and the orediction of
7~. I3 wseG oy such an operiior. The proposed model
¢lteur modes of convolr heuristic, gradient, terminal, and
cperator is assumed to be engaged in the
ynamic system described by an ordinary linear
eqQuation subject 10 initial and fina! soundary conditions.
sts of moving ths system from tio initia! stats to the
anc minimizing a gquadratic performance criterion
ton o o~cerning state variables and cost varizbles
ained from metor readings available at discrote time
ine convrol coeration. The apgiocach used was to allow 14
clve 23 first-order conucl problems {Mzri | modal)
ccditionel subjects to solva 12 second-order contro!
st model). Resuits from the computer simulation
- wiow oL tests of cubjects are analyzed. S.P.

LS

5 Teonrnciony. inc, roavathoree, Caif.

NGT-1GLYZTE Systems
A ”C‘.i'f&CAL”/Ti.ACKING TAGK FOR MMAN-MACHINE
FESTAHRCH AZLATED TO THE CPERATOR'S EFFECTIVE
DILAY T. & PART I EXPERIMENTAL EFFECTS OF
SYSTLM INZUT SPECTRA. CONTROL STICK STIiFFNESS,
AND CCINTROLLED SLEMENT OCRDER

4. D. McDonnuii ana H. R. Jex Washington. NASA. Jan. 1967

55 p refs
(Contract NAS2-22338)
(NASA-CR-674) CFSTI: HCS3 CO/MFS0ES CSCLOSH

The Critical Task consists of @ ciosed-icop wWacking 1ac
in which an increasingly unstable controlied eiement s used 10
yicld a measuro of the opurator’s effective tme delay while tracxing
in this port of the repurt. the tauk has been further deavoelopad
through the anaiysis of scditional data. In a series of expernments.
it was found that the human operator’s characteristics €0 not
chanjge as the system input iavel is decrezsed. hence. the crmclal
tiok yiclds a vaind himit when excited sclely by the coperators
remnouni, The ciiccts on the operator of d:fferent contral stick types
are investigoted, and the differences in critical tesk scores are
related to the operator's descriling function characteristics Siep
reaction time data are compartd with the continucus measures of
effective time Gciay &nd the autopacer scores. A sample analysis
to determine the number of autopacer trials necessary 10 achieve
a confident measure is mace. Finaily, data ere presented for a
sccond-orcer critical task 0 which on integrator precedes the

first-order divergence. Author

13

N67-22718% +oys! Aircraft Establishment, Farnborough (England)
SOME CHARACTERISTICS OF THAE HUMAN OPERATOR
AND HiS MATHEMATICAL REPRESENTATION IN THE
TRACHING ROLE ’
W. F. Ficlding Aug 1963 25 p refs
(RAE-TN-WE-38) CF5Tl. HCS3.00/MF 5085
Tnz physiclogical factors which csfiect @ human operator’s

crformance of a tracking task are ciscussed. together with the
limitations cf mathematical representations of the human operator,
sufficient to enable 3 nonpsychologist to obtain a reasonadle
picture of how a human cperator works. Factors afecting céntrol
design. system response and display are discussed. together with
some suggestions for evaluation of the constants in the operator’s
equation. A bibliography of some reiovant papers is given as an
appaendix. Author
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AT7-807¢80
CELAVED FORCE FEEDBACK.
Wiiliam R. Forreii (Maoss. Inst. of Technol., Cambridge).
(Humcn Facters Soc.. fetropol. Chapter, Ann. teeting, Naow
York, Jun. 12,1965).
Human Factors.vo!. 8, Oct. 1386, p. 449-435.
NASA Grent NsG-107-57.

in moster-siave manisulators, forces encountered by the
remote hand are transmiitcd back (o the coporater. At very
great distancis there will L3 a transmission delay between &n
oscrater’s movement and a resuiting force. Investigation was
mcdo of the effect of leng delays cnd differences in strategy
on positioning time with iorca feedbeck eicne. Positioning
could be sccomplizhed, but ey coupicd with high loop gein
crectes scrious instobility. Exporimentci rosults suggest that
ciiernative disnlays of the foccback {orcs can oveicoms (no
Licoility problom. ,
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SUNT: FECECTS OF AMPHETAMINE AND 5000
VALUATIEN,

Gene Mazshail i and Henry K. Deecher (Mass. Gen, Hosp., Depte

of Anacsihesia, Dosten)

oudt Chemucal Works sudorwes research,
Contracts No, PHS-M-937 anc . 1-4v-007-MD-2136,

tach of 78 graduate and underpraduate college students attempted
to soive 25 ¢ .0 .ius problems and afterwaid estimated the nunmber of
his cocrect so. . ons. Subjects did this on cuch of flve occaslons: twice
after aking amphetamine sulfate (14 mg, per 70 k3. of body weight),
once after taking secobarbital sodium (SO mg. per 70 kg, of body
weight), and twice afier taking a placebo. After taking placebo the
subject overestimaled, (o & significant degiee, the number of problems

vived comrecdy, After taking amphetamine or secobarbital the oves-
SGLOA (EadE ALY, OF judgiuent givor, wad still proates, The incrcase
in jedment error was statistically significant with amphetamine but . .
Lulonly suggestive with secobarbital, lmpiications of the findings

coacerning ithe ellect of amphetamine on judgment are discussed,

<

o

"

208 0N THE ANIMAL ORGANe

s e UG STEDOYANIIA VUL
SCRUZOE PRIZEM BiNITA NA ORGANIZM ZHl.

A .
150 L NG LANIDING
TANIA UDARNYRKH PE
NYR
;. ANg(?Z\.lOV, G. P. Mirolishov, NN, Popov, arnd N, 1. Frolov,
kie Issledovaniia, vol, 2, Sep.~Gct, 1964, p. £05-811, 11 refs,
tussian,
in lAn inipact of an aircraft or of any pat of i (such‘ as the space cab!n
or the escape capsuie) with a land or water surface during forced landing,
was simulated in the laboratory on experimental animals, The results dise
closed considerable damage to the {nternal organs followed by disturbances
tn the pirysiological functions, The character of changes depended on the
degree of the accelerstion siress, No bone {ractures were noted,

——— e e e —

- AND CARDIAC OUTPUT AFTER SMOKING ..+ THE

AN ND IN THE FASTING STATE,

is A, Soioff and Donaid V. Powers (Temple U, Med, Center, Div, of Car=
hiladeiphia, Pa.)

American Jougnal of the Medical Sciences, vol, 248, Dec, 1964,p,693~696

9 ruls,

A:':-*e Dicider Grass Chapter of the Heart Assoc, of Southeastern Pennsylvania
(Cexdiovascular Res, Center HE 06313-03); and Tobacco Indusuy Res,
supported research,
) F—;;’ght Labitual smokers were studied to learn if glucose by mouth, as
fas been demonsirated afier Inzavenous giucose, can block the increase in
the swroke volume and In cardiac output provoked by smoking. In all in-
stances, peroral glucose blocked the increase in suwoke volume and cardiac
ouiput provokad by smoking. A volume of water equai to the volume of
g:ucose solution has no effect on cardiac output or siroke volume nor did
this amount of wzler inhibit the increase in stroke volume and cardiac out-
pui proveked by smoking. These studies suggest that the physiological #ct
) gf ealny (sugar) preveats the cardiac effects of smoking which may ocgur
in t!"? h:. s The cardiac response to smoking can
acterized by siudies lmited to the postabsorptive state,

AB5-81578 f
SEEXING INFORMATION TO REDUCE THE RISK OF DECISIONS.
Ward Edwards and Paui Slovic (Mich, L., Ann Arbor),
American Journal of Psvchology, vol, 78,Jun, 1965, p. 188~197,
Contracis DA-36-039-5C-73501; and AFOSR 192-63,

Undergraduate subjects were asked to perform information- seeking tasks
of two types, In standard tasks, a subject paid for looks at the cellsof a
16-ceil matrix and was rewarded If he found the unique celi. In {nverse tasks,
the subject was fined for finding the unique cell and rewarded for each cell
investigated which was not the unique one. The basic dependent variable,
sirategy- score, was the number of cells the subject looked at for tasks in
waich he did not find the unique cell. For tasks in which he did find iz, elabore
ate rules were used (o infer what he would have done had he not found it,
The subjects pecformed remarkably well; about half the strategies used were
optimal or approximately so, and serious divergences from the optimum were
very rare, Performance was less good on standard than on {nverse tasks, and
siightly less so on tasks with more complex costs and payoiis than on tasks
.with simpler costs and payoffs, Half the subjects were too cautious and half
were 100 tncautious {n tasks for which both were possible. Individual subjects
usually were consistent In being cautious or incautious. .




AGS-81336

RISK-TAKING SET AND TARGET DLTECTION PERFORMANCE,

Cary W, Evans (iuman Resources Res, Cffice, Fort Bliss, Tex, )

Jouvrnal of Applied Psveholovy, vol 49, Aug. 1965, p . 243244,
Anexpenment esied the ..)M" sis that an obs crvcr's risk<aking set

Is related to his tarzet<detection o nce on a radar display, Subjects

were given an equal number of K.m.: under neutral, risky, and cautlous sets,

Inctructed to adopt & risky set, su h,\.C(S made earlier detections of tarzers
and had a higher (.us~ -positive identii.cation rate than the same subjccts
when insu d to 230Dt a cautious set, Thesa {indings support the.contens
tion thas redas Ceszction performance can be regarded 83 a decigion task,

I where dilferen .al seis were produced by inscrucuons. As hypothesized, when

AES-YT828
HUMAN TRANSFER FUNCTIONS FOR MULTI-AXIS AND MULTI-

pOOP PROBLEMS. .
‘mes J. Adams (NASA, Langley Research Center, Hampton, Va.).
<N AMERICAN INSTITUTE OF AERONAUTICS AND ASTRONAU-

TIC3. MANNED SPACE FLIGHT MEETING, 4TH, ST. Louis,
MO., CCTOBER 11-13, 1965, TECH\ICAL PAPERS. [A66-11613

C.’_-OS!

New Y ur&, American Institute of Aeronautics and Astronautics,
1903, . 197.202.
i on multiaxis pilot response to illustrate an upper limit
onse tnat is felt to be a limit on the pilot's information-
capacity. The application of the data to a multiloop
.aneuver is also presented. The measurements of the
{er function were made by matching an analog model to
anto—nanca‘l) adjusting three gains in the model. The
s Gata were obtained by using a fixed-base simulator. A
ce-axis ‘;::L:’xcial horizon, eight-ball insirument was used for
Piay, and a two-axis sidearm controller and rudder pedals
Were uscc to exuvrcise control. The tests are described, and multi-
loop problems and the damper failure problem are considered.
The model is applied to the design of the drive systems for a full~
scale lunar landing simulator. As a result of the work, it is
. Consicered that constant coeificient transier function can give a good
siFresentation of human pilot response in closed- ~-loop control sys-

tems, even multiloop command guidance systems. F.R.L.

AGS5-82294
DCGMATISM AND Pic

DECISIGNAT INFORMATION SEARCH,

Barhara . jong and iubert C, Zilier (Goucher Coil,, Baitimore, Md.; and Del.
U., Newark),

y, voi. 49, Oct, 1965, p, 376~ 378, 16 refs,

Rokeach’s Dogimatismm Scale and four decision measures of tendencies to
reserve judgment were administered to 72 freshmen women, A significant
negatlve reiationship was found betwecn dogmatism and each of the four
decislon measures, The nondogmatic {ndividual ternded to delay dectsion and
enzage In predecisional search, to require more time for psyciophysical
Judgments, and to respond “don% know” to statements of opinfon under condie

tions of Inadequate tnformation. Accordingly, dogmatism was interpreted 'y
a defense mechanism which intedferes with processing of prcdecmond ine
formaiion,

A66-39145 *

A SYSTEM FOR THE AUTOMATIC RECOGNITION OF MOVING
PATTERNS.

L. F. Turner (International Telephone and Telegraph Corp.,
Standard Teiecommunication Laboratories, Ltd., Harlow, Essex,

-

England).

{Institute of Electrical and Electronics Engineers, International
Svmposium on Information Theory, University of Califorria, Los
Angeles, Caiif., Jan. 31-Feb. 2, 1966, Paper.)

IEEE Transactions on Information Theory, vol. IT-12, Apr. 1966,
p. 195-205. o refs.

A system for the automatic recognition of two-dimensional
patterns is described; recognition taking place as images of the
patterns move in a rapid nonstop manner across a stationary scan-
ning unit which takes the form of a bank of photodiodes. Although
emphasis is placed on the recognition of alphabetic and numeric
characters, the principles developed are applicable to the recogni-
tion of more general types of two-dimensional patterns. The theo-
retical principles on which the system 1s based are developed and
experimental and computer simulation results are given and dis-
cussed. The difficulties invoived in the manual design 6f the recog-
nition 'logic'' are considered and reference is made to a machine
algorithm for the automatic design and testing of a complete recog-
nition system. Some results obtained when using the algorithm are
! {Author)

presented.
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HLEFLCTS OF TWO SO

CRCES OF UNCER FAINTY IN DECISTON MAKING,
James M. Driscoil and John T, ianzciia Dartinoutn Cuit,, Hanover, N, )
al Reports, vol. 17, Cct 1965, p. 635-64b, 9rels,
T 46638)- 1441,

e

lus and response uncertainty of a

SION TINE.

>ir Bindra, Judith A, Wiiiiams, and Jack S. Wise (MeGill U, Dept, of

chol,, Mortreal, Canada).

’s subjective unc iy, amount of ins ce,vol. 1SC, Dec, 17, 1565, p. 1625-1627. S rels.

g were examaied: Results in- Grant Defence Res. Board of Canada $425- 10,

Jded 1o continue untd one bit of siim- Vihen asked 1o judje wheiher two stimuli fones) were the “same™or

ulus and oz response unceriaindy od, independent of the level of tnitla ' “different,” subjects. took longer to decide that two identlcal stimuli were the

’ uncertalnty; () the higher the stimius uncestainty of the deciston task, the e than to decide that two disstmilar stimuil were cifferent. Thus these
fast _.hicct began secking informaiion; and () subjective uncertainty nis are not equivalent obverse aspects of a unitary judgmental process.
inere i both stimuius and response uncertainty, Unfortunately, the cciston theory can be extended to deal with the obtained data, a model
data prec.udad rdequate examiaation of the possible relationship between based on an analogy with a stattstical computer 18 more cirectly sppilcable,
subjactive uncestainty and search behavior, but the latency ol scarch was

nitude of sublective uncertalnty across

ive examination of the motivetional

Paychelogt
Grant NS GS5- 3171 and Contract Al

The ciiects of vanation (n the
Zecision task on the decision ma
formation scarch, and (nformatlon
Gicoted that: @) tnformazion scare!

nemalively correlated with the mag
cARfing that 8 More exiens

pubyoviy, duy,
efiects of subjective uncertainty wouid be of value. Y
i
i
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ABE-80638 . S ——
‘ Scbc‘}s?gfri?i““ CONTROL IN A STOCHASTIC MULTISTAGE K A66-80788
S0aoi0? . -
Amzon Rapoport (N. C. U., Chapel HUl v * TASK CHARACTERISTICS IN ENT .
Eetavioral Seience vol. “'1-"5 1966};:. 18-32. 11 refs : Wilitam C. Hoyzell (Ohto State USEcQo(I’;:QML DECISION BEHAVIOR.
Crar{‘:s NI M-4238-05 and AFOSR-85-63. ) ' ournal of Expertmental Psychology, vol. \;iLJm 1966 :
1 ecist A 2 : ) N . _
smi,‘?:cd]i\:‘:%(céséf?-"{l\mb can be grouped into two general classes: o Cor:tcr{'xsct AF 33(657 ’ S )
sthgle dCCiS":;}n .ls m::ch‘s (?::: ma:lng.The first conslsts of those tasks where a . Optional sto( S{r >1-ll:zl 718, ‘
Cher aomication {; x;aju lj:;t is ml{d g{ the{ results of his deciston, and : ceptual discrimnf:u: . ehavior was studied for a task in which multtple :
uTiner @ ati mace, In dynamic is T ' B ns wer Cre ;
decisions cepend in past on pest EX;erience xx(hzn‘an;:kzs.{:ubslequer:t ' tnformation gathering. nz;{:g”ired and peyoff declined with sequem(i, '
invoived in the act. The latter sort of decisions can be further ;:ofar“;ug is ; levels of dificulty (defined ps Choe);p-ene nFed subjects served under four
en down i they were assigned randomlyy[o roir)slf;:al.y)ffor riskless and risky problems; :
groups for tavestizerion of monet g
f ary

o :wg types: those :hal o not affect the environment {n which the decisl

et is behaving, those {nvolvin i l ‘ " ! Indicats that dectommns

maxer who can actively manipulate thg :}r]:ﬁ;‘;:‘r:\ee:?gzn:j:cti;o?zc:?:n ' ndicate that de’é:?;n::;:i::i?nz: :‘)des e & ey, [indings

fe ’via clasa CORTS.v . This article considers a dynamic progn:mr.nlng m‘:iel ‘:"’ide ity e nuations but az s i o e el o

for thas sype of Cectrion ctiing ash. o Gifficuity and riskless conditions Coen:mt e fox interme ciate levels of

- of {ncentive nor the difficulty mo‘de ngix;yrsltzoe;r;‘i:;:por:s, rne e xind
) : z:rif‘onnancc. 1t {5 suggested tha: subtle aspecis of EV ;‘ifrscublc e
' . ) mportant bearing upon optional stopping behavior, sons may have

S g v




NB6-28662¢ Aircraft Armaments. Inc.. Cockoysvilie, Md.
A STUDY OF TACTICAL DECISION MAA.NG BEHAVIOR
Final Roport, Nov. 1984-Nov. 1365
Robert G. Kinkade. Jerry S. Kidd, and Maunce P. Ranc  Bod-
ford, Mass.. AFSC, Electrzon. Systems Div., Nov. 1985 85 p

re
’Dact AF 19{628)-4792)
( -TR-66-61; AD-478769)

A study program was conducted to investigate tactical
dectsion making behavior. One aspect of the program invoived
defining a conceptual view of tactical decision making be-
havier. Thae other aspect of the program consisted of perform-
ing five experiments raluicd 10 the concaptusl view. A can-
ceptuai view is not uniqueiy different from existing views. it
represents a combination of concepts which have been de-
scribed by other people. The view provides a framework for
categorizing fesearch findings and investigating the opara-
tions of a command posl. The experiments coaccrned investi-
gating the effect of fecaback factors, situation factors and task
factors on tacucal decision making pérformance. An urtificial
task. placed in an Air Defensc context, wis vsed as & re-
saarch vehicla in thesa exseriments. The rcoui of the experi-
ments have implicstions for training tactical decision makers
and for casigning command-control systams. Author {TAB)

NB556-3383454 Reasearch Analysis Corp.. MclLean, Va.

EVALUATICN OF NMULTIPLE-CRIT.RIA ALTERNATIVES
USING ADDITIVE UTILITY MEASURES
Peter C. Fishburn Mar. 1966 35p refs
(Contract DA-44-188-AR0-1)
(RAC-TP-200: AD-6335385) CFSTI: HC $2.00/MF $0.50
This paper explains two theories behind additive methods
of using human value judgments in the evaluation of multi-
zctor alternatives and describes how these methods may be
used. The alternatives to be evaluated in such situations may
be, for example. people. performances. plans. policies, prod-
ucts, or systems. The two additivity theories presented come
from uulity theory. which is concerned with peopie’s prefer-
ences. One of these theories is nonprobabilistic; the other
uses probabdilities. Among the methods discussed for obtaining
on evziuator's utity functions for the criteria in a8 multifactor
or muitiple-criteria situation are a number of indifference-
judgment methods., a method that uses probabilities (the
gamoics method). and 8 class of dirsct numaericai-assign-
masnt melneds. Author (TAB)

NGE-314444 Kansas State Univ., Manhattan.
chology:
THE EVOLUTION OF PERCESTUAL FRAMES OF REFER-
ENCE
Wiliam Bevanetal May 1966 4G p refs
(Contract Nonr-3634(01))
(TR-37. TR-38; TR-39; TR-40; AD-632854)
$3.00/MFS$0.75 )
Contents: Serial Reaction Time and the Temporal Pattern
of Prior Signals; Color Coding and the Pctancy of Anchors
and Residuals in the Judgments of Size: A Quantitative Study
of Relevance in the Formation of Adaptation Loveis: Some
Problems in Motivation from the Point of View of the Theory
of.Adaptation Lovsl. TAB

Oept. of Psy-

CFSTH  HC'

polyhedrons representing the original predicates.

NGB-3425384# Joint Publications Research Service, Washing-*
ton, G. C. : ’
GENERALIZED PREDICATES AND DECISION MAKING
B. M. Fitingof /n jts 22nd All-Union Sci. Session Devoted to
Radio Day: Cybernetics Sect. 1 Aug. 1966 p 24-27 (See
N66-34353 20-10) CFSTi: $3.00

The problem of decision making is considered in a general
intermediate case for arbitrary probability predicates on the
states of nature which may be obtained from practical ex-
perience. it is shown that such predicates are represented by
convex polyhedrons of arbitrary form, and that probability
predicates which usually occur in known mathematical theories
are reduced to a narrow class representing only a specific type
of simplexes. The report aiso shows that the results of the
effects of disjunction and conjunction distributions correspond
10 the formation of combinations, huils, or intersections of
A.G.0.




NG7-128747jF Baueie Memonal Inst, Columbus, Cnio

Washington  Univ.,, Washington, D. C. : HUN A’\l DCCISION-MAKING IN MANUAL CONTROL
search Office. . SYS S
- OAGANIZATIONAL SCHEMA FOR DECISION- K R. E: Thomas and J. T. Tou In NASA. Washington Manual !
S . Control 1966 p 325 334 refs (See N67-15850 06-05) GPO: !
and Barbara Ettinger Goodman  Jul. 1966 HC $2.50; CFSTi: Mr £0.65 ? ,
xinooatory Study 12 A model is proposed to describe human decision making )
”3 -ARQ-2) in manual control systems. The human ogerator in the control :
G-14: AD-638724) CFSTi: HC $2.00/MF $0.50 ‘ loop 1s represented by a model which wili generate an output
» D10 account the psychological complexity of most consisting of (1) operational control acuons as a result of sequential
el 28500 probiems, and to deveiop a tentative organi- decision-making and (2) verba! statements or heuristics of how to
an of cecision behavior that will embrace the many, highly achieve optimal control. The operational control actions are
Gaveise t\,pes of problems which are presumed to result in generated by a search algonthm, and the verbal statements are
weeimon’ an attempt was made to delincate the component ' determined through detection of invariance of variables assoctated
fLER0NsY Processes that uad 10 thewy deciwions. Tho procoduro with minimum incremental cout. At high levels of gancrality und '
icuowed was (a) to icentify and descriptively define the relevant . verbal prescriptions for cbtaning optimal control are called
stimuius and organismic factors, anc + -, especialiy to schematize ' heuristics. By using heuristics adaptive features can be introduced
ine response dimeansions involved. 1n such a way as to derive a ' : into the search algorithm. The proposed mode! will carry out

tentative response matrix. The result is an organizational schema
.’o use In analyzing the response aspects of the decision-making
ccess in terms of the pemnem psychoiogical dimensions of

CoCi50n behavior. Author (TAB)

scquential evaluation of the validity of the heuristics which are
cerived on the basis of past experience. By associating a Bayesian
probability with the derived heuristic, this model simulates the
evolution of a heuristic to a h.jh subjective probability of being
valid, even though the controlier may have difficulty in executing
the heuristic as shown by control actions which do not optimize
the criterion function. An experiment is suggested for testing the .
validity of the proposed model. Author i

NE67-18416* Battelle Memorial Inst., Columbus, Onio.
DEVELOPMENT OF A MATHEMATICAL MODEL OF THE
HUMAN OPERATOR'S DECISION-MAKING FUNCTIONS ' . .

. Final Report . '
J. T. Tou. R. E. Thomas, and R. J. Cress 31 Oct. 1966 233 p
refs
{Contract NAS12-37)
(NASA-CR-80008) CFSTI: HC$3.00 CSCLOSH
Attempts are made to formulate a mathematical model
describing the human operator’s decision-making functions in a
controi system. The model simulates the evolution of contral
strategies seiected by a human operator and the prediction of
verbal heuristics used by such an operator. The proposed model
consists of four modes of control: heuristic, gradient. terminal, and
probing modes. The operator is assumed to be engaged in the
on-line control of a dynamic system described by an ordinary linear
differential equation subject to initiai and final boundary conditions.
The task consists of moving the systam from the initial state to the
terminal state and minimizing a quacdratic performance criierion
- using information concerning state variables and cost variables
' which is obtained from meter readings available at discrete time
during the control operation. The approach used was to allow 14
subjects to solve 23 first-order contro! problems (Mark | model)
and allow 14 adc:tional subjects to solve 12 sacond-order control
problems (Mark Il modei). Res..is from the computer simuiaticn
and those from tests of subjects are analyzed. S.2. ,

i




NG§7-24572¢  Stanford Univ.. Cabf. Systems Theory Lab.
SEQUENTIAL DECISION FEEDBACK USING ORTHOGONAL
SIGRALING
Anthony J Kramer Aug 1966 28 p refs
(Contrzct Nonr-225(83))
(SEL-66-0786: TR-7050-10: AD-647044)
5355

Viterbi previously consicered the effect of sequantial decision
feedback on communication over an addstive white gaussian noise
chaanel In particular, he analyzed 2 suboptimum transmission
scheme using M ovthogonal signals and cotained an upper bound on
the error probability. The present presentation proposes adifferent
suboptimum system for the same problem and obtains an exact
expression for tha o protroility. The orror probability for the
SuUDODUIMUM SChams is dlways less than thet for Vitoro's schemeo
and in fact shows significant imarovement for retes near chonnel
capacity. Acinor (TAG)

CFSYI: HC $3.00/MF

Institute for Perception RVO-TNQO, Soesterberg

SRR ¥

Sars)

N67-2
LoioN MAKING DURING PACED ARRIVAL OF
CAJILISTIC INFORMATION
. ~Gors and W, ter Linden [1968] 14 p refs
(1ZF-1588-17: TDCK-47115) CFSTI: HC$3.00/MFS$0.65 )
Four expioratory experimaonts are described iq which tlje

5ouic s.sumptions for decision making in probabilistic sch{entlal

s are tested. The assumptions ere: (1) continuing revision of
Rs Lkeihoocratio on the basis of incoming data, and (2) a fixed
scision critenicn on the basis of costs &nd payoffs. Tho resu.hs
suggest that the decision criterion shifts from .rmher stnc't tq qun.e
risky as clear cvidence is pcsiponed, so that the cme'non is
cortainly not fixcd. The findings were not contrary to the idea of
ravision of tha tikelihoodratio. Author

>

Tech.,

of Cambridge.

Louis L Sutro Nov. 1966 50 p
iContracts NSR-22-009-138; AF 04{695)-917)

{(NASA-CR-823552; R-548)
03C

Two sysiem concepts were developed for the transmission
of video dats from a remote location to Earth. In the simpler
sysiem, 3 sierecscopic outline together with other data such as
reflectance and possibly the texture of objects will be transmitted
to Esrth. From the stereoscopic outlines the operator will decide
what cbjacts he would like pictured in full TV framos and order
these transmitted. In the more elaborate system, TV cameras will
be czarried on a vehicle and the direction in which the vehicle
moves will be chcoen by an onboard decision computer. Photosensors
‘ce this robot sre television cameras, the first models of which
neve been tested under computer control. A model of both the
perceptual computer and the docision computer has boen simulated.

CFSTI: HC $3.00/MF $0.65 CSCL

It consists of 12 modules which guess as to whai the response
to incoming data should be. Each takes the data frcm ali other
modules and combines it in a nonlinear fashion with the data
coming directly into it to arrive at 8 mixed guess as 10 what act shouid
be performed. When 60% of the modules vote 0.5 probability for
one act. that act is performed. The model of the frog’s retina
previously reported is extended to the tectum, where the frog begins
to respond to objects-detecicd by the retina. Author
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A86-51089
CONTEXT EFFECTS IN PROBABILITY LEARNING AND DECISION-
MAKING.,
Loweil M. Schipper (Pa. State U, Untversity Park)
Fsychoelogica! Reports, vol, 18, Feb. 1966, p. 131136, Srels,
a. State U7 azd Tacing Co. of Seattle, Wash, sunported reseazch,

Seperate groups of sybkects were tratned (n muiiple prodbadblitydesrnlng
sttuations where sets of probablitles were (a).10, .20, .30, .40, .50, (b)
.50, .60, .70, .80, .90, and (c).10, .30, .50, .70, .90, respectively, Subsce
quentto the tralning session subjects recetved test triels on ell combinstions
of the {ive prodablities. Diferent!al rzintng with equal probablities {n dife
ferent contexts gave dilerent learning curves. Subiects’ uses of these probe
eblities {n the test situaiions aiso varied a3 a function of prior treining.

A€S-81357

STIMULUS VERSUS RESPCNSE DECISIONS AS DETERMINANTS OF THE
RILATIVL FRIQUENCY EFFECT IN DISJUNCTIVE REACTION-TIME PERe
FORMANCE,

P, Jokn Dilon (McGU! U, Montreal, Canaca), "\
Joumat of Exrerimental Dsychology, vol, 71, Mae, 1968, p, 321-330.)12
Tels,

Ciint Defenca Rog, Docrd, Canada 9425-10.

In 2 typical dislunciive reaction-time (DRT) task, one cannot separate the
relstive contriiutions of sitmulus and response events to declslons undeilylng
performirce. Inthe present study, use of & conditiona} DRT technique pere
i tvaraion of stmulus and response frequencles, The
tions on fesponse latency and galvanic skin responze
1 4 experiments, on a total of 98 subjects, An inverse

{(2nd C5R) and frequency of the response alternatives,
pondlag stimulug alternattve s, was demonstrated, It is
«2!z of DRT perforr-- =c= should 8ress response~celecrion
B etesieeatdicatton (oo L G declilon processing,

JENESS.

C.;;r! A. Siiver. James M. Jones, and Daniel Landis (Franklin

i N

Cirirzet AF 30{602)-3302. —
scw gaming tachnique was employed in an attempt to
&l morg accurataly the effectivensess of visual displays.

_sothetical trucking concern. Trucking information was

g in map-plus-ovorlay displays and the subjects manip-
<-.od trucks, Givirs, and loads within tha framework of the ..
¢onemuc rules governing the trucking operaticn. A computor
970Gre™ was writtan which determinad the profit in dollars of
ozch subject’'s performance. Three independent variables (a)
use of color, {b} fact density, and (c) comprcssion {ratio of sym-
bels to facts) were usad in this repeated measures design. The
analysis of variance indicated that profit was a positive func-
tion of increasing fact density (p<.001}, and that there was
8 significant interaction between fact density and color
(p<.CO1). and fact density and compression (p<.05). The
usefulness of this technique in differentiating among struc- :
turally differant visual displays is discussed.

EVALUAT!O‘..\.’ OF DISCRETE TEST INFORMA-
20N MAKIKG.

Rien ; ~D;l'inglon snd Glann 7. Stauffer (Cornell U., Ithaca,
NIChLrl oo & i
oo 125-129.
Journel of Azpliad Psychology. vol. 50, Apr. 1968, p.
Sreiy A
. £ - s cecision theory is applied 1o the problems of .
R 7 CeisiOT g , oasif oop'e
cvalie _.icty tests or test items used to ¢ ity p ‘

(" and choosing which of several treat-

fL) cotogorios,

Lo co.: for cercong foling within each response cato-
LnlL WL Dl gIIOn © -
m“"‘“yl‘ ..,--.,,.ut explicitly considers tho base rates of l.‘.u
o7y, whig FeenAREe ©o aiivs ceriousness of dif-

f 8 d tho rel
jUriGLL Critgnan groups an b A )
‘fl rent tyscs of errors of classification, &s well as the propor
sren - . . ) . :
uo; of each criterion group failing in @sch rasponse cazegoryf

PERCEPTUAL DECISION CRITERIA,
Z. Joseph Uishla (Colo. U., Boulder and Denver).

Journal of Experimental Psychology, vol. 71, Apr. 19686,
p. 564-569. 7 refs. Natl. Inst. of Mental Health supported
resgarch.

Statoments of signal dotectability theory hava implied that
subjocts place thair dacieion cutoffs In such a fsuhion as to
maximize the expected value (EV) of thair decisions. Using &
2-choice discrimination task involving judgment of the tit of
lines, the cocision cutoffs of naive subjects were evaluated in
different situations requiring diffarent cuto!fs for the maxi-
mization of EV. Although subjocts’ cutoff placement was in-
fluicnced by the relovant factors, i.e.. by the relative payoff
yiolcod by the ziternative decisions and by ths relstive prob-
ability of the stimulus aiternatives, the influence was not sul-
ficiently strong to maximize EV.

AGG-E1€66

PERSCONALITY VARIABLES IN PROBALILITY-LEARNING,
DECISION-MAKING, AND RICK.-TAKING,

J. Ronald Gentile and Lowell M. Schipper (Pa. State U., Uni-
versity Park).

Perceptual and Motor Skills, vol. 22, Apr. 1966, p. 583-591,
Erefs.

Grant PHS 1:F1 MH-21,734.-01.

College students ware preselected on the personality vari-
ables need Achievement {nAch) and manifest anxiety (Anx)
to form a 3 by 3 factorial arrangement snd to relate these
measures to probabihity-learning decision-making, and risk-
taking behaviors. After receiving 90 training trials on each of
three green lights which had probabilities of 1/6. 1/2 and 5/6
of being foliowed by a red evant light {probability-learning),
subjocts wers ssked 1o make decisions cbout the predictive
reliabiities of these hghts when they occurred in combinations
or singly. while the red light was coverad (dcmsion-makmg).
Subjects were thon given 8 zero expected value gambliing
game end a doubig-or-nothing final bet. Neither parsonslity
vanable showed a conczistont relztionship to probability-lesrn-
ing. decision-making, or risk-taking behavior according to
V3rious criteria.

AE6-8178% : - ' ,
ABSOLUTE JUDGMENT OF DISTANCE'AS A FUNCTION
CF INDUCED MUSCLE TENSION, EXPOSURE TIME, AND
FEEDBACK. . .

N. McK. Agnew. Sandra Pyke, and Z. W. Pylyshyn (Saskat-
_chewan U, Canada). ) .

Journal of Experimental Psychology, vol. 71. May 1966,
p. 649-654. 17 refs.

Grant NiMH MY-3612 snd Can. Nstl. Res. Councii supported
resaarch,

With knowiodpe of results as a between-group variabla,
and with two levels of induced muscle tension and two levels
of exposuro time as within-group variables. 36 subjects were
tcsted for accuracy and response bias in an absolute judgment
of cistance task. Zoth knowledge of results and long exposure
tima significantly facilitated accuracy of judgments and reduced
recponso bias. Induced muscle tension significantly facilitated
sccuracy of judgments, and interacted with knowlcdge of re-
suits yiolding greatest facilitation undar the no-faedback cone
dition.

- S, . -



. Nazzaro and Jo&d Claudio Todorov {8Brasilia U.,

{Conjr. of Fsychel., Mizmi, Dac, 1954).
Jours ! of Fiserimentsl Psycholagy, vol. 71,

7
30 SO P 4
P.0ui-383 2 gt

May 1588,

Soe andivenco of differing levels of luminznce on prob-
oot rg < o ootime H

S/ OV TOSPONSY was inn itigotad. Sixty-throe subjocis
< Siven 200 trials in -

2-¢hoice guessing task, The
L Lrposroed &ccorcing tc . random schadule. Two croups
2 used. ong raceiving reinforcement in the proporiions
-5 2nd the othar 50:50. Within each group thruo different
nce conditions wera uscd: right light brightar than 1aft,
Hght cimmar than left. and both hghts cquzl. Greater
=nance with the more frequont light produced greater ra-
szonsa frequency than when both lights wara ecqual. Lowar
luminance with the more frequent light procuced lowar re-
sponse fraquency. Whén both lights appearad equally oftan,
luminance had no effect on response frequency. Tha data
waeara interpretad in tarms of magnitude of reinforcoment. and
. in the increased formation of response sets.

ALS-01793

NFORMATIN ENCODING AND "p:

S AMATION B D "b:=Cision T! S

:/c:‘ur-.(s“\‘noh‘c‘s HES HinMAN CHOICE BEHAVIOR ME A3
Vi nerman (Queens Coll, New York

Bahrick {Chio Wesleyan U, Delaware). ork N Y and v P

Jaum_.s/ of Experimental

9. 712-724, 10 rofs.

t Pa:rcd-companson Wwagc s wvere offorge

WO ciffcren ] i

v < V‘»’t method;. of encoding dacision-parameter infore
Hen. iethod 1 provideg subject with a set of four elements

tP3ncent paramorgr informstion, Method 2 with a

Psychology, vol. 71, May 1953,

10 subjects undor

COmaoric in
: o cd. of two independent clamants. Subjects”
Mool CRts = icz k4 ol
nee "‘\,Af ed sr;.—.\:fuccndy cllar Cofrespondence to on exe
bﬁ:w.‘.‘-,_u,;nlux.nm::anon decision rula undsr Method 2, for
vr R0l Zincs ¥ y &t .
v ,.-,b nt groups and fudtlted-measuros Gosigns
Ive e LT messures, givon suffiei isi ] .
N : 3 f°] suliiciant decision timg, Mathod

i ”!:':&; ﬂ»:; an C‘fdu'l' cf adfmmszrazion was roverscd,

gitos: -'»:.'"Thn ﬁ:, tha basic probium for subjoct in choice

sion .. rr;-:\;.' “-;Vm.'.?,n_cf cocision rulos rather than of daci-

INC it coree s enttone - 03 M3V thon by asymmetrically
SIS TLrLLe w!form;-r.ccdmg meincds,

OF LUMINANCZ Ci A TWO-CHOICE Dzcy. |

1

-51916 N
in""C-T:; 'S AMALYSIS OF THE DEC.?ION-MAKING .
"GCESS: PSYCHIATAY'S “BASICSCIENCE".
E;:rliiag goshan (W. Va. U.. Schoo! of Med.. Morgantown). |

66,
Amarican Journal of Psychotherapy, vol. 20. Apr. 186

- . .
P zslrxezga;nan cecision-making process is portrayed in this

report as the fundamental “basic science’” of psYchlatry.'at::
it has baen subjacted to a systems analysis. Vanai-on's od ."
ordinary. rationsl thinking procosse: a;t: af:trthz; ::aa t:t,on“
a f complex systoms, and variants
z:;:;z‘:s'i:e Cresu?‘.s of this study are graphicaily portr?ye:
as fiow diagrams. (i is proposec that the systam:.I ar:ar:sle
presonted londs itself 10 an ordarly and ramarkably -'d:as
way of ungersiinding. teaching, and communicating bll 2
about human behavior in general and‘ psychiatric pro eH
in particular. Although it was not the intention of ;ﬁekstu\.iyr;
the process cf ordering the know‘lod\ge of hum;’m thinking "
this way has the effect of contradicting many o \;: con'cepno
ordinarily taught in psychiatry and psycr.ologv. ‘ er?‘ :s ©
necessity, for instance 0 postulate an “unconscious e
necessary in certain thgories of hufnarj bch‘awor‘. excep nat,
unconsciousnass concerning certain ideation m_ ] ;:jana t
might well be a8 property of the obscrva»r concerning the pa'
tient. Another common concept in gonfhct with the ma(er;’a
presented sces uncomfortable emotional states solely as tho
motive for thought or action znd not as tha fesult of thought.
The understancing of phobias is & rather simple proc:ss a;
presented in this report. far different from the complicate

theories often usad to explain them.

A68-82020

iNFLUENCE OF ALCOHOL ON TiME JUDGMENT [0 VLI-
IANILALKOGOLIA NA OTSCHET VAEMENI].

D. G. El'kin anc T. M. Kozina {I. I Mechnikov Odessa U.,
UarSSR). o

Voprosy Psikhologii, no. 2, Mor-Apr. 1966, p. 147-152. 9
refs, In Russizn,

The offact of alcohol on time judgment was'studied in one
subject. After ingestion of 100.00 cc. of 96% gicohol, thera
was 3 tendsncy to overestimate the time intarve), This effect,
which ¢an be duoe to changes in ti.o nervous systsm, consisted
of two stages, excitation and suppression. The number and
type of errors depondad on the stage of intoxjcation. In another
exporimont with four subjects, the efiects of 150 cc. of 40%
slcohol on the auditory discrimination throsheld ware studied.
In all subjects the throshold was incrcaucd shortly after the
alcohol intake, but it was clightly ducrczsod an hour after
tha biginning of the experimont.
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: ]
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oy r et
CICIiSICN WAKING
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AND FEEDEACK OF RESULYS &!
FREQUENCY. .
C;\a‘-‘ns Hf Hamn\wer (U.S. Inform. Agency. Washington, D. C)

c~d Seymour Rwgel, (U.S. Army Personnal Res. Ofiice, Washe

'm},?{f:)ofs,vo|. 7. Dec. 1965.p. 512-519. .
S.xiy subjects worked & serics of.sequen.xu! o'ccuﬂ. "
.3 125xs 0 which the smount of mform:.'.:c.;n'p”.ovtc;c.:J
feecback of results were the independent van?b@‘;. ::o‘n
‘ cre cohected on  decision accurocy, co‘nf‘rdenco in ,s:;;cd
cocurzcy 8no juczed sufficiency of the m.'ormam:nsfmcéencyl
Accurccy. confidence in accuracy.. and rgtmgs [} othciency
increased cs smount of. inform:.ngn p}rov'ded was ne o
Feecback procduced increases in bcoi;s.?:d;‘;cu{::yinfo;,ia‘;o'n
C% of sli ccrrect responses, subjec : r

;r:(}:;d:d °to cbe insufiicient as a basis fo: takmg‘ aclr:‘ot_'t. ;fg:;:
..z zirongly suggcét that tack of coniidence mAtv a‘rm-kom
1 Mike accuraty ¢scisions m::/ ca:hze sor:os;:cuj‘;onmak.; pis
. lay teki ion even when thoy ur . .
a\::cfeam: g:é?ﬁo:czz the basis of tha informaticn availablo,
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P AN LKINOWN DURAT!Oﬂ.

§ h‘ cport (N. C. U.. Chapel Hill). .

; ;xors, vol. 8, Feb. 1966. p. 54f_.6 .t
:n collcge students participa
Zecision making task. The xa{he o
r-controlled problerns.

ute .
w5 aot known to the decision maker. A dYHdH IC pro-
v . .
mploys J [} S
ocel employing Bayesian n tions was con tructed
- ; < i asSk, . 3
szouve decision m.akmg l‘sk. tested and COI\’I{"\Qd
ve 2iXpid \ation is d scussed bueHyA

15 rels. '
ed individually aq Lxa
k consisted of eight
ztion of ccch
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Fomort Cilm. 1 iPa. U.. phiscazi
Po chonomic Science, vol. O, ULl 9. 1<V 0.
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AG7-30550

SOME DETERMINANTS OF INDIVISUAL DIFFERENCES IMN
PREDECISION lNFOR.‘.’.ATION-PROCESS!NG EZHAVIOR,
Joan E. Sicbar {Stanford U., Culif) and John T, Lanzerta
{Dartmouth Call., Hanover, N. H.).

Journal of Personality and Socisl Psychology, vol. 4, Nov. 1368,
p. 561-571. 22 refs.

Coritracts NONR 3897(07) and AF49(628)-1814,

Individuai differences in information processing before
decision making were shown to be related to differences in the
complexity of decision makers’ conceptual structure. Two sots
of procass variabies were postuiated to uncorlia these individus!
differences: differences in the rumber and the distribution of
fesponse strengths of the decision anerciiives (herce  dif-
ferences in fesponse urcertainty), and differences in tencdency
to diffcrentiate and encode information inherent in a decisicn
problem and to produce controlled associations to this in-
formation. The relationship between these variables and style
of < ‘sion making was ¢xamined in two ways: (a) Groups of
i -1s categorized on the basis of test scores as structurally
ConL..us or simple were compared with respect to the foliowing
measures-degree  of subjective uncertainty experienced when
making decisions, and degroe of differentiation and encoding
of aspocts of decision problems and procduction of controlled
8550Ciates 1o theseo differentiated categories; (b) groups of
individuals categorized as structurally simgle or complex were
given two different training procedures, and their posttraining

were designed to increasc subjective response uncertainty,
end ztimulug difforontiztion, encoding, and production of cone
trollsd zssociates, respactively, to thig differentiatad meterial.
It wes essumod that these raining procedures would modity
somo of the initial diffarences in conceptual structure end thus
change predacision bohavior. The findings wora gonerally in
accord with the prodictions advanced, but consistently favored the
ciflcrentiation, encoding. and controliod assdCistions processes as
the variables wiong which docision makers vary most mearkedly,
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AL4-22812 T
FATIGUE, WORK DECR¥MENT, AND ENDURANCE OF WOMEN
IN A SIMPLE REPETITIVE TASK.
Williamy R. Pierson and Aiicenc Lockhart (Lockheed Aircraft Corp.,
Lockheed-California Co., Burbank; Southern California, University,
Dept, of Physical Education, Los Angeles, Calif, ).
Acrospace Medicine, vol. 35, Aug. 1964, p. 724, 725, 1l refs,
Research supported by the University of Southern California,
Investigation of the relationships betwceen fatigue, work decre-
ment, and 1sotonic endurance {or women performing a simple stim-
ulus-response task. Fifteen women of mean age 19.5 years were
tested. Zach subject was instructed to release a microswitch and
extend her hand through a photoelectric beam upon presentation of
4 visval stimulue, The reactien time (RT) from the onset of the
stimulus to tire relcase of the switch, and the movement time (M)
from the reiecase of the switch to the interruption of the beam were
recorded, as were the isotonic endurance limits beyond which the
subjects could not continue. The results are compared with those
for men under similar conditions, It is found that the RT is greater
and the MT smaller for men. In addition, -men have & greater en-
durance. ' R T

Cae e Seddl

e m e e e e e

AG%-25099
ON 1 USE OF ADFNOSINETRIPHOSPHORIC ACID AND CO-"
CARBOXYLASE IN THE TREATMENT OF PILOTS AFFLICTED
WIiTH MILD OR INITIAL FLYING FATIGUE [SULL' IMPIEGO
DZi.L' ACIDO ADENOSINTRIFOSFORICO E DELLA COCARBOSSI-
LAGIIN PILOTI AFFETTI DA LIEVE O INIZIALE FATICA DI
VOLO]J.
G. Rotondo (Padova, Universitd, Istituto di Medicina Legale e
delle Assicurazioni, Padua; Primera Regione Aerea, Direzione di
Sanita, Milan, Italy).
Rivista di Medicina Aecronautica e Spaziale, vol, 27, Apr. =June
1964, p. 176-192. 19 refs. In Italian,

Investigation of the effectiveness of the combined treatment of

[P

¢
'

flying fatigue by means of cocarboxylase and adenosinetriphosphoric ~
abbl, mlifiniatered arally w 20 jut wilats, with mild op initial forms

of this syndrome. It is stated that the rcsults, consisting in the

4
i

appreciable improvement in the syrmptoms and operational efficiency, J

in nearly all subjects, point to the necessity for further and wider
testing. This treatment could be useful, from a medico-legal
standpoint, in preventing fiying accidents and prolonged disability,
by brin_ing about the prompt recovery of the stricken personnel.”
It is suggested that the prompt and complete treatment of these
mild and initial forms is necess ary o avoid more severe and less

] z
recoverable forms. A survey is provided of the physiological and

.Pharmacological mechanisms of the above-mentioned drugs in the

/satisfactory treatment of operational fatigue, particularly on the<

:basis of modern etiopathogenectic vies oa this syndrome. N

AL£-80383
UZ, WORK DECREMENT, AND ENDURANCE OF WOMEN IN A

.. SIMPLE REPETITIVE TASK.

Wiilzm R. Pierson and Afleene Lockhart (Lockheed-Calif, Co., Spacecraft
Crsan, Burbaok; arnd Southern Callf, U,, Dept. of Physicai .- ucation, Los
Angeiss
A:?osn:)éc Medicine, vol. 35, Aug. 1964, p.724-725. 11 refs,
outnern Cauf, U.~supported research,

Filteexn college women were measured for reaction time and speed of
sarm movement (o a simple repedtive simulus-<tesponse task under normal,
fatizeed, decrement, and endurance conditions, For the population repre-

< by tae sample it may be concluded that fatigue (s & subjective express

2 ¢! perfomnence ) is za tmportant correlate of speed and {sotonic endur-
ons of the cata were made with those obtained for men on the
3 and under similar conditions, From these comparisons the
2lusions appear justitied: (1) men are faster than women in speed
ve e =t but not [n reaction time to a visual stimulus and (2), men
o= . sunple repedtve task for a longer period of time than womea
{3 £0 differcnce in their subjective opinion a5 to when thelr paze
S1.L203 &8 Becoming slower, -

il A64-80930

Wi, Missiuro (Inst. Naukowy Kultury Fizcznej, Warszawa, Poland),
Wychowanle fizyczne | sport, vol, 8, 1964, p, 75-89, In Polish,

Three basic types of fatigue are identified: (1)acute, (2) subacute, and
(3) chronic. They produce diiferent effects in different individuals, Fatigue
may result from physiclogical exhaustion or psychogenic causes. The effect
of the former may be superimposed by emotional saess. The importance of

is swessed,

. adequate rest accomplished in various ways as the final solution of the problem -

1
. %~ ONPLYSIOLOGICAL AND PATHOGENIC ASPECTS OF FATIGUE [OF1Z-" "} -
.« Z. . JOLOGICZNYCH 1 PATOGENICZNYCH ASPEKTACH ZMECZENIAL
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NG4-34409 Federal Aviation Aqercy, Okiahoma City, Okla.

on ine Zosis of rational stimulation for the optimal interaction
of aiferant systems. D.EW. .

T iNGR-1400U0  Juil Dublicalions Rescarch Swivice., Wastuog: : - Civn feromedical Rescarch inst S s
ton. D.C THE MITIGATION OF PHYSICAL FATIGUE WITH “SPAR- 1
/ DECREASE !N THE VISUAL FACULTY UNDER CERTAIN TASE” ;
CONDITIONS OF FATIGUE Francis J. Nagle. Bruno Balke, Richard V. Ganslen, and Audie :,
M. P. Shek /n its Transi. from Vopr. Psikhologi [Moscow] W. Davis. Jr. Jul 1963 12p refs '
‘ no 1. 1963 10 Jun. 1963 p 17-20 (See NGA-12504 04-. (CARI-83-12) , ‘ ;
‘ 16) OTS: SO75 . | i Pharmacologicat and clinical ohservations have indicated |
The effect of aucitory fatigue on the visual,capability of - that Spartase—the aspartic acid salts of potassium and mag- i
human subjects was determined. using cofrection charls' ~ : nesium—takes part in the intermediary metabolism and mod- {
consisting of rings with breaks in their circumference. Pres [ o 1 erates physical fatigue. In this §(udy, attempts were made 1o . :
hannary studias,indicated that general fatigue. induced by, ' ~w-eey c@V3luate effects of the drug on work capacity before and after » l
R % episodos of physically fatiquing exercises Work capacity was {
comparatively light laboratory work, leads to an increase in_‘.‘ . ‘ : : determined by a standardized treadmill test _The test was re- - & )
. auditory and visual capabilities toward the end of a working Ev . pea}xed after the subject had been running cioss-country for @ *~ e«
day as compared to morning dsta. Isolated fatigue of the audi- i period of 60 min, and again after another such period of :
tory and, .especially. the visuai faculty against a background B 40 min. in this way. effects of fatigue upon functional adapt- :
of ordinary laboratory work. however, was accompanied by . qbnlny to stress became apparent. Spartase was taken orglly ‘
a marked decrease in visual percaption at the end of a work- ] in a prescribed dose for 2 weeks, whereupon the same testing

ing day. A loss of sensory capability was also noted in sub- ‘ procedure was reapplied. The resuits indicated tha? Spartase :
- jects placed for & long time in an area having reduced-air— -~ improved .the endurance performancq of untrained individuals !

circulation. “MP.G, - engaging in extremely fangumg physccal, work. It appeared to,.

e e meen . L, have no effect on highly trained individuals. Author N
R, " . ST D e T T e e - s LT
N54-21288  Joint Publications Research Service, Washing- ' ! ’ A65-17837 T . .I

ton. D C. A AUDITORY FATIGUE - INFLUEN EN A
STRESS AND FATIGUE UNDER CONDITIONS OF 1SO- ] ' Mary Jayne Capps and Wi1“:‘"?2'?‘CCEOSESM(;S:&?§1iticafi3§§:-" =74
LATION FROM EXTERNAL STIMULI ‘ LI Agency, Acromedical Service, Civil Aeromedical Research = ' . -
F.D.Gorbov. V. I. Myasnikov, and V. 1. Yasdovskiy 5 Jun. 1964 | r; Institute, Oklahoma City, Okla. ). ) A
12 p refs Transl into ENGLISH from Zh. Vysshei Nervnoi : '/ National Academy of Scierces, Proceedings, vol. 52, Nov. 1964, © .
Deyatel'nosti {Moscow). v. 13, no. 4, 1963 p 585-592 - p. 1271-1276. 17 refs. . : i ea ;
(JPRS-24561; 0T7S-64-31422) 0OTS: $0.50 N . 1 Grant No. NsG 479. '
Experiments were conducted in which a man was confined ! : Experimental test of a biological protein synthesis model in :
to a small, especially equipped chamber for 10 to 15 days. ‘v ! which growth is inhibited and an incomplete pcptifie chalin is liberat- :
Various sequences of tests to determine causes and degree of ; ed into the soluble phase.by the attachment o.x' amino acxd-m.xcle‘onz’:le
siress and fatigue were administered. These investigations ’l ) i;??r:tir:;tg :::sc;t:‘::‘::al:::;f;:ztir:::r;i;}::'“i:z::::;hm
showed that extreme restriction of general afferentation exer- 1 ' from the cells by tghe methoil gf Zubay. The sRNA preparation was
cises a substantial influence on the subjects. The neuropsycho- ! incubated with an E. coli enzyme fraction, ATP, and arino acids
logical functional shifts were dissimiiar at different stages of L under conditions optimal for the incorporation of the latter. It was .
trhe experiment. Complex recording of psychological and physio- { : found that Tl-ribonuclease digests of the AA-sRNA brought about :
logicei indicators enables determination of qualitative peculi- i i the releasc of incomplete chains in a manner analogous to the action i
: arities of these shifts and. in particular. determination and dif- i, of puromycin, The digests were presumed to contain oligonucleotide
ieruntiation of states of stress and fatigue. Monotony of the : " {ra.gmems.‘ fSome of which .termmamd with -CCA Carrying an amino .
- - o acid esterified to the terminal adenosyl group., Evidence was found :
. -avronment. lack of external impressions, and solitude emerged { f-.. .5uggesting that amino acids were transferred {rom the amtnoxacyl=-*’ T
¢ e3fsctors of independent significance as conditions and causes { | oligonucleotides to the released chains. . W. M R. '
: of devciopment of stress and fatigue. This indicates not only by e .
the necessity but also the possibility of preventing these states, ; ‘

]
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A65-23930
FATIGUE AND THE CONTROLLER,
John G, Wilson (Toronto Air Traffic Control Centre, Toronto,
Canada),
The Controller, vol. 4, Jan, 1965, p. 14, 15,
Discussion of the effects of fatigue on the work of air traiffic
‘rollers. Causes of fatigue arc identified as environmental, or
ted to the work itself, and persocnal, or related to internal
stresses on the irdividual, When fatigue develops, motor responses
suffer, careless attitudes are produced, actions tend to be based on
habit rather than on the necessities of the situation, and all control
factors may not be properly checked. It is considered that thorough

Srainlag and comictont supervision are the best metiods of minlmining
the effects of fatigue, F.R. L,

A85-L0028 : ..
FATIGULE: VISUAL CONSIDERATIONS, (1) -~
R. I DBeck,
Pllot, vol, 20, Oct. 1964, p. 10-20. 35 refs.

The emergence into the jetage has Intensified many old ptoblems
of filght fatigue, and hias presented a host of new ones, many of which
have yet 1o be solved sadsfactortly, Visual problems inducing fatigue
Include giare, soiar radiatlon, space myopla caused by loss of backe
ground reference at high aititudes, hypoxia or low oxygen intake, and
insutficient cockpit lightlng. 1t is strongly suspected that glaucoma may
be prernatureiy induced by a reduction of atmospheric pressure. Among
the factors that affect jet crew fatigue are: (a)extremes of temperature
and humidity, (b) workioads, (c) Increased responsibility, (d) intensified
scrutiny of pliot personnel, (¢)family and personal problems, and (1)
-8pprehiension. Fatlgue produces a willingness to accept lower standards
of accusacy and pesformance, which In tun coeace potantials of reduced j
safety,

‘.‘J

¢ OF TALK COMITEXITY AND PRACTICE ON I'ERFORM-
LY COF SLEERL, ]
. . Xes. Councl, Appl. F'sychol, Res. Unit, Cambridge,

: sychology, vol. 48, Dec. 1964, °p. 339-343. 9 refs,
At was conuucted to assess the effects of degrees of task com=
tice on performance after 1o3s of sleep. The subjects v\zr%re i?usto-
',y presented with cards containing 6 symbols every 7 secs. for mmd.
ac,llhad to be chosen on the basis of certain rules. Some cards ;eq.\fure
cn , some two, some three, and some four. Group lvwas pmcuce“ m;e
acrmal sleep and tested afier 22 and 46 hours without sieep, Groupa ‘::c(sj
tested without sleep and without prev(fouis prahcl:jc:. S}r::;;: ;I{:e::l:g;rcpmmce'
5 tested afrer normal sleep. 1 oss of sleep had a gre
:::;zséle:a':{ciiefrferrences emeiged between the different levels of ::ask complexity.

A65-80908 ¢ !
PHYSICAL WORK CAPACITY OF MAN AND ITS DIMINUTION BY HEAT '
STRESS.
E. A, Muller (Max-Planck-Inst, for Arbeitsphysiol., Dortmund, Germany),
iN: ENVIZONMENTAL PHYSIOLOGY AND PSYCHOLOGY IN ARID
CONDITIONS.
(Arid Zone Research, XXIV, Proceedings of the Lucknow Symposium, 1962),
Symposium sponsored Dy Cernwral Drug Research Institute, India, and UNESCO,
Parts, France, UNESCO, 19684, p, 221-225.

Physical work capacity of man {s discussed with regard to concepts
of maximum work time, endurance limir, fatigue and recovery, maximal
oxygen irtake, and occupatlonal work capacity. Up to 30 years of age there
is a perfect 1:5 relationship between occupational work capacity and maxi
mal work capacity. Both age and physical {ractivity will lead to dissociztion
between occupational and maximal work czpecity. Determination of the
recovery pulse sum (Le., the sum of .ii the pulse rates above rest frequency)
1s a dlrect way of measuring pulse ¢zt {ncurred tn a given amount of work,
Experiments tnvestigating the efect of diffcrent water temperatures on work
endurance (maximum work time) showed that endurance increacas a5 the
water temperature cacreases, Pulse rate and Tecovery pulse sum giso in-
crease under heat swess. The course of pulss rate may be used to cssess
heat sress taking into account the special pattern of work, endurance lmtt,
and recovery from fatigue, . .-




.
A65-81573 ) . ,
DRLGC- K;L)L CED FATIGLE DECREMENTIN AIR TRAPI:'IL,‘ CONTROL.
2, CL Hawand Gravlingwedl Hosp,, Chichester, Great Britain).

Con! oc, 1564)

;, vol. 2¢, Jun 1965, Part1, p, 952.

~ol, Soe, Cort
Motor

atfon of & newiy synthesized cenlral_stimulant (S-phenyl. " :}fj"f“%

iin) in the context of the air traffic control procwiure \.-1\ iC) ‘rn-r
at: (1) vigtlance in an ATC task became progrcssivcly impal r’::;j »:h(cc
60 min., () a placebo had no significant eifect upon this }mpaxrmcx:]l. 3) ote
ant in 20 mg, doses significantly reduced this Impairment, and was

. 4 vere noted at
‘ effective at a higher level of impairment, (4) no side effects were n

20-mg. doses, and (5) doses above 20- mg, eventually exacerbated the cone

aidon,

NG5-13711%  National Acronautics and Space Administration.™
Washington, D C

THE LATENT FORM OF MOTION SICKNESS

V. I.Kopanev /n 1ts Aviation and Space Med Dec 1964
P 238-240 (See NA5 1362604 04} OTS: HC $7 63/MF
$2.25 .
Experiments are reported in which subjects were placed
N a darkened room for over 50 minutes. After stabilization of
the ‘excitability and labidity indices of their visual analyzers
was attained. various subjects were swayed at the rate of 16
to 17 per minute with an intensity of less than 0.15 g Most
subjects with tha latent form of motion sicknoss oxhibited a
decrease in excitability and lability of the visual analyzer and
shight changes in blood pressure and the cardiac rate. A def-

Imite relationship was detected between thesq.changes.and the., .

degree of statokinetic tolerance. D.Ew.

National Aeronautics and Space Administration.
arer Cencer, Moffett Field. Calif. .

:C75 OF CARBOHYDRATES ON THE BODY
S AND FATIGUE . )
73 /n NASA. Washington Conf. on Nutr. in
ca Waste Probl. 1964 p 323-328 refs (See
C3-C4) GPO: HC $2.75: OTS: MF $2.00 -
ay:.on of dietary effects on performance was obtained
through cxparimentation with male, pure-bred beagle’ dogs.
approximately 2 years of age and weighing 8 to 12 kg. The
performance tests followed a common plan of exhagsuve tread-
miil running at a speed of 3.6 mph, iho grade varyuf\g between
9 and 13 degrees of incline. Maximum work capacny. was ex-
pressed as energy expenditure measured in kilocalories. Also,
a program was undertaken with human subjects to further

test.the hypothesis of glucose synthesis. Male subjects, vary-
ing in 2ge from 22 to 40 years of age. were tested on the
treadmill for periods of 24 hours or until the onset of exhaus-
tion. The pace varied between 2.5 and 2.7 mph and the degree
of incline varied boiween O and 2 degrees. Data from these
tests are included. : D _E.lE.B..

.
»
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NG5-297924 Federal Aviation Agency, Oklahoma City Okla.
Civil Aeromedical Research Inst o B
FATIGUE IN AVIATION ACTIVITIES

Stanley R. Mohler Mar. 1965 17 p refs

(AM-65-13)

field of aviation fatigue. Both current work still in process and

Cussed, along with all possible factors tnat contribute to both
physncal and mental fatigue. Topics Covered include flight-
time limitations, indicators of excessive fatigue, new develop-
mems ArelarAed 10 intercontinental flight and Forest Service
fiights, and the author's*detailed comments and” recommenda- -
n.ons. Author

~—
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AL6-16829 ~
: Ab66-32150 =

EFFECTS OF ADRENALIN OR INSULIN ON THE PERFORMANCE : ey 1 ey W . :
OF WORKING AND RESTING SUDJECTS. ) . L DEVELOPMENT OF A STAA\./AA\AD A‘A}(?I;F?{? ;?\W\?‘:\i{ TEST FOR ;
Ciayton R. Coler, Wiliiam A. McLaurnn, and Donald R. Young TiZ EVALUATION OF },\}:AC;};.?”A:/U :-«dA {: Pc‘HxAgraA ('NASA. .
{NASA, Ames Rescarch Center, Mofiett Field, Calif, ). J. Shapira, D-v RC' Y““”F.-B “l' ‘~]d:“;< "” DV Mofiett Field, Calif.). ;

Y Medicine, . 5 . 1181-1186, ' Ames Rescarch Center, iotechinaioyy Ve, MOHS X )
Aerospace Medicine, vol., 36, Dec. 1965, p. 11 186 , N AEROSPACE MEDICAL ASSOCIATION, ANNUAL SCIENTIFIC !

Experunental investigation of the performance and physiological N TING. 37Ti1, LAS TR T NEY., APRIL I3-21, 1966, PRE-

effccts of adrenalin or insulin in human subjects. After approximate= i !
ly 8 hr of eniorced work or rest, one group of nine subjects received : PRINTS. [A6b-32134 17-04] ccai A ciation, 1966, p. 50, 51
insulin, and another group of nine subjects received adrenalin. The i Washington, D.C., Acrospace Medical Asso ' !
subjects in each drug group participated in both a working condition
and a resting condition on separate occasions. Short-term memory, )
choice reaction time, and steadiness tests were used to evaluate g
subject performance. Ten preinjection and seven postinjection ses-
sions of performance testing were given., Postinjection performance
decrements occurred in all three tests for all subjects, both working
“and resting, in the lnsalin group, Vewer docpoments cecuysd in
the adrenaiin group. For the insulin group, postinjection decre-

Abridged. )
Development ofa standard work regime consisting of walking on

a treadmill at an elevation and specd that requires about 33% of an
individual' 8 maximal work capacity and which can be endured withe
out untoward effects for prolonged periods. It was found that such
a regime could be well tolerated in human male subjects for up to
24 hr. Arrythmia is a contraindication to such a te svt, whereas
depression of the 5T segment of tne 15CG 1 het, Only after abvout
9 hr do blood values for giucose and free fatty acids attain eguis

ments were most frequent in the working condition. However, for o Librium values, The reserve of carbohydrate in the body appears -
Utilization of large amounts

?.hc adrenalin group, postinjection decrcmentl' were most frequent i to be greater than previously suspected. X
in the resting condition. M. M, of reserve fat, as reflected by high serum values for free fatty acide
' almitic acid, is not detri-

and rapid turnover of injected radioactive p tri-
; mental. Reduction of scrum glucose to very low levels by the Injec

! tion of insulin did not hinder the ability to continue work. F.R.L.
i
b
i
L ;
| i
i
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A66-36383 iy
IGUE IN N 1ES. 3.
FATIGUE IN AVIATION ACTIVIT . - : A66-36932 F .
3 iati ffice of Aviation 3 x ,
.jey R. Mohler (Federal Aviation Agency, O
N e Washiagton, D.C.).

ACOUSTIC NOISE LEVELS.

{' HUMAN PERFORMANCE AS A FUNCTION OF CHANGES IN
"
! Richard W. Shocnberger and Charles S. Harrie (USAF, Systems

recicine, Aeromedical Applications Div.,
erinnce at vol. 37, July 1966, p. 722-732. 105 refs.

Hemace NMedicine - el B
a— ! he field of aviation |

< r orovides a survey of work int ! . .
o Ay'\ll g:;:e 5;:}( “nd stucies now in progress are included. D Command, Aerospace Medical Div., Aerospace Medical Research
_;“R“e' e oi“’(ati e itself is discussed, along with possible fac- fﬁ, Laboratories, Wright-Patterson AFB, Ohio).
he natu g ) Journal of Engincering Psychology, vol. 4, no. 4, 1965, p. 108-119,
. : S 19 refs.
\ ibut h or ical and mental fatigue. Topics )
tors that contribute to both physi g Bl USAF -sponsored research.

covered include flight-time limitatione, indicators of excessive
related to intercontinental flights and
{Author)

Experimental examination of the effect of noise on the perfor=
mance of people. The specific hypothesis examined was that the
N greater the magnituce of the change in intensity, the greater will be
o the decrement in performance produced. Sixteen male subjects
performed a relatively simple task involving ordered sequences of
; numbers under four acoustic conditions: 85, 95, 110 db, and com-=-
;; plete guiet. Test conditions are detailed, instruments and proce-
dures are described, and white noise bands specified. It is con=-
. : ciuded that the results indicate a partial support for the original
[ hypothesis and are of theoretical importance with regard to the ine
. fluence of prevailing stimulation levels on the reticular activating
! system. However, in spite of the noted decrement in performance -
with increasing noise intensity, the difference observed between
the worst and best performance is very small, and thus, the prac-
tical importance of this particular phenomenon may not be very X
great. M.L.

fatigue, new developments
Forest Service {lights.




A66-37108 )
~ii EFFECT OF THE SQUARE ROOT OF TIME ON CONTINUING
PERCEPTUAL TASKS.

M. AL Tavior {(Deience Rescarch Board, Defence Rescarch Medical
Laboratories, Toronto, Canada).

G ARD, Sy cosiumm on Natural and Artificial Logic Processors,

Athens, Grod

Paper.)

Percention a cs. vol. 1, 1906, p. 113-119. 20 refs.
. D;n‘u:‘.\('nl.«non of several types of change in the human percep-

tion of a stimulus pattern that iteclf docs not change over time. it
is obscrved that in spite of the fact that the pattern, or some agpect
of it, does not change, the perception of the pattern by an observer
does change - linearly with the square root of the observing time.
Examples considered are drawn from studies of figural after-effecta,
motion after-cffects, vigilance, motion neutralization, visibility of
the stabilized retinal image, effects of contours on visibility, and
fluctuations in the perceptual organization of ambiguous figures. It
is not at all clear why the perceptual efficiency of the human organism
should decrease linearly with the square root of time, although it
makes adaptive sense, The consistency of the decline over 8o varied
a range of perceptual tasks suggests that it is a fairly general prop-
erty of natural inforraation processing deviccs, at least in so adapte
able a machine as the human, M. L.

AG6-38431 * '
IUMAN ENGINEERING AND ACOUSTICAL FATIGUE.

Gilbert C. Tolhurst (U.S. Navy, Uffice of Naval Research, Washing-
ton, D.C.).
Anerican Suci

i

v of Mechanical 1

Conference and Show, Cuhicago, &
25, 10 p. 23 refs.

Members, $0.75; nonmembers, $1.50.
Study of a few of the many ways acoustic fatigue can be made
less stressful. For purposcs of aiscussion, syetem parameters and
methods of alleviating fatigue are dichotomized into physiological )
and psychological factors. It would be preferable if all approaches ¢
to acoustic stress problem solutions could be resolved by a psycho. :

physiological integral. The theories and techniques so derived would
then only noed to be appiied by the human engineer, The human )
cnginecer must become aware of and know how to utilize the acoustic !
signal and to manipulate the environmental noise background in

order to (1) enhance message transmission and reception, {2) maintain
the man-machine system at an expedient level of performance, and '
(3) protect from overload and/or trauma. M, F.

., May 9-12, 1966, Paper 66-MD-

i
'
'
.
neers, Deaipn Engincering 4
'
|
i
i

TY OF INDIVIDUAL DIFFERENCES IN ARM MOVEMENT
THIN T'WO LEVELS OF WORK LGAD,
Aiderman (Caldf,, U, Berkeley)

h Quartecly, vol, 36, Oct, 1965, p, 227=232. § refs.
“ty subycs were given fatiguing tests at two work loads on a horizontal
arm-<rank friction ergometer. The initial speed was'120 r.p.m,; the test cone
tinued for 10 min, Both fatigue curves were S~shaped—the rate of work
dropped off slowly st first, then went through a rapid drop-off phase followed
by a siow drop-cff phase that approached an asympiotic steady state, The
mathematical form was a two-component exponential equation which fitted
the observed data very closely. Using a 2<«g. work load, there was 22 percent
cecrement al the end of the test, Using a 3.45 kg. work load (1 week later)
the Jectement was 4§ percent. Test<etest reliablity of individual differences
in rop-off was moderstely high (r = .86 and .35 for the two work loads).
However, the correlation between drop-offs for the two work loads was only
1= .61 and even alter comection for antenuation was only ,71. Thus only 50
percert of the individual difference variance {n fatigabliy was common to the
tWo work iowda, whie SO percent was specilic to a particular work load.

AG6-80811

FATIGUE: MECHANISM AND MANAGEMENT. ) .
S. Howard Bartley (Mich, State U, East Lansingh '
Springtield, L, Charies C.Thomas, 1965, xv+ 96 p. 83 refs.

ss.ol’o};ysiolo:;ical and psychological aspects of fatigue are examined n terms

of typleelly fatigue producing situations (pacing, prolonged or demandlng

activity, remoteness of goals, ete.); clinical syndromes (hypothyrok‘jtsm,

hypochondria, neurasthen!ia, diabetes, etc.); physical, phystological, homeoe

static, and sensory-cogniitve organismeenvizonment relationships as mech-'

a-isms underlying fatigue; role of body chemistry in fatigue and tnadequacy;
pharmaceutical agents Lsed to relieve fatigue (analgesics, caffeine, central

nervous system stimulants, anabolic energlzers, vitamins, minerals, etc.%

and methods of long<erm fatigue management.
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N6G-13387% Federal Aviation Agency. Oklahoma City, Okla.
Office of Aviation Medicine.
FATIGUE IN AVIATION ACTIVITIES
Staniey R. Mohlar Mar. 1965 19 p refs
(AM-65-13: AD-620022) CFSTI: HC $1.00/MF $0.50

The report gives a comprehensiva survey of work in the
fieid of aviation fatigue. Both current work still in process and
oarlier work are curveyed. The nature of fatigue itself is dis-
cussed. along with all possible factors that contribute to both
physical and mental fatiguse. Topics covered include flight-
time himitations, ncicators of excessive fatigue. new develop-
ments reisted to intercontinental flights and Forest Service
flights. and the author's detailed comments and recommenda-
tions. ~ Author{TAD)

NCG-3718G# Institute for Research. State College. Pa. Div,
of Psychobt:iology. )
DRUG EFFECTS UPON PERFORMANCE UNDER TASK-

N D STRESS
IP\;SIUAE.EHWS! and Marianna F. Weidner Jan. 1966 32 p refs
ntract Nonr-4423{00))

:g?\lf;-H»GG-l; AD-€35947) CFSTI: HC $2.00/MF $0.50

An experiment was performed to test the interaction be-
twean drug/placebo effects and incentive conditions under
task-induced stress. Sixty-three student volunteers served in a
factorially designed experiment varying level of incentive.
drug condition, and placebo condition {whether or not the
subject was led to believe he had received a drug). All active
drugs were given in disguised form. These included d-am-
phaotaming sulfata (10 mg). chiordiavepoxide KCL (10 mg), and
methyiphenidate HCI (10 mgi. Neither the incentive nor the
placebo condition factor had a significant effect upon pefform-
ance. D-amgphetamine showed a significant supenority tp
otner drug conditions early in the session. Most of this superi-
ority derivad from the high stress condition. Mogd effects were
also nctod. Resuits were interpreted as favoring 8 mood-re-
lated component in performance enhancemaent rather than the
psychoanalytic factorz Author (TAB)

N87-17S325 Federal Aviation Agency. Washington, D. C.

Aeromedical Appiications Div.

RECEINT FINDINGS ON THE

AIRMAMNSEIP 3Y ALCOHOL

Stanley R. Mchler Sep. 1966 12 p refs

(AM-88-23; CrsTH HC$3.00/MFs$0.65 -
) A sijificant number of fatal general awation accidents have

i;;m.:e.y[/‘ L&en associated with the effects of consumed alcohol.

A:~.<se €iiecis can markedly impair the iudgment and proficiency

G sammen. Aszects of this subject are explored in depth, Author

IMPAIRMENT OF

paced short-term mamory and simple ar
mood state, judgment of performance and
completed the behavioral characteristics &

N67-1 35727
Psychot;ology.
DRUG EFFzCTS UPON

Institute for Research, State College, Pa. Div. of

COGNITIVE PZRFO RMANCE UNDER

STRESS
Paul M. Hurst and Mari i
o ananna F. Weianer Aug. 1866 165 p

{Contract Nonr-4423(00))
(ONR-H-66-3: AD-643022) CFSTH: HCS$3.00/MF$0.65

Thr.ee experiments were conductcd to test an hypothesis
concerning d‘ryg enhancement of performance under task-induced
tress. Cognitive abilities subjected to examination were highly
ithmetic skill. Changes in
perception of time passage
550550d, Author (TAB)




ACD DINGY

G-BENZOYLTHIAMINE DISULFIDE: STUOIES ON ANTI-
FATIGUEZ EFFECTS OF THE CONCOMITANT USE OF
O-CENZOYLTHIAMINE DISULFIDE WITH L-K, MG-ASPAR-

TAYE.
Kiroshi Fujioka, Osamu Noguchi, Mikio Nagamori, and Takeshi
Asat ~

Journal of Science of Labour (R6d5 Kagakul,vol. 42, Feb. 1866,
p. 103-107. Ip Japanesa.

Ground, Se!f Defenso Force personnel in training for mara-
tron rscing wore given L-K.Mg-aspartate gither alons or
concemitantly with O-benzoylthiamine disulfide {(BTDS). The
guo effccts of administration were evaluatod by means
.« easily-measurable fatigue indices. such as muscular
strengih. The resuits obtained zre summarized as follows: {1}
Yns concomitant use of BTDS with L-K.Mg-aspartate showed
the most ramarkable effect at an early stage. {2) Naxt to the
combined usc, the simple sdministration of the salts exertod
s moderais cnti-fatigue effect, but the offact of the adminis-
tration of B3TDS alono was somewhatinferior. \ .

2 £
enti-ig
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23-81631
cORMANCZ ON A SKILLEC TASK AFTER PHYSICAL
JOAN ORIN A HIGH ALVITUDE ENVIRONMENT,

sv~e O. Evans {Fitzsimons Gan. Hosp., U. S. Army Med. Res.
..ir. Lab., Denver, Colo.) . '
srual and Motor Skills, vol. 22, Apr. 1966. p. 371-380.

The purpose of this experiment was 10 examino the effects
of heavy physical work and of a high terrestrial environment
on the complax psychomotor skill of pistol firing. Six subjects
walked cn a treadmill using the titration procedure. to four
cidferant cogrees of fatigue. With instructions for either rapid
or zccurate firing. the subject on_a light signal, got off the
rac<mill and firad six shots. Scores were analyzed in terms of
t.=c from the turning on of the light until the pistol was picked
_ .. ume to firo the first shot, time 10 fire the remaining five
cno0%s in & sorics, and the accuracy of all six shots. Time 10
f,r. ihe pistol on the first shot and time to fire the remaining
five shots wors affected by treatments. The effects on pistol
crocting of a high terrestrial environment were studied in
wighy man tokan rapidly from saa level to an sltituda of 14.1 10
f1. The semo gonaral procadures wero used but no fatigus was
incuco 2. High altituda increased speod of firing and decreased
sccurady. .

:;Z\I/:vo: OF THE CO-ORDINATION OF MOVEMENTS
OF THE LOWER EXTRE_MITY UNDER THE ACTICN OF
FATIGUE AND LOAD [ZACHOWANIE SIE ZBORNOSCI
RUCHOW KONCZYNY DOLNEJ POD  WPLYWEM ZMEC-
CINIAL OBCIAZENIAL

M. Golema and E. Ziobro.

Wychowanie Fizyczne i Sport,

5 refs. in Pohish.
The coordination of movements of the fower extremities

was measured in 54 students from the Wroclaw Higher Schoo!
of Physical Education. The coordination was assessed accord-
ing to the size of tne fields of deviatipn. which are formed
whon o lower extramity follows the diagonals and the sides of
& 50x50 cm. square. The cocordination detengrated visibly
vinen the extremity in question was weﬁghted with a 9.9-kilo-
~i2m weight. This enlarged the deviation fields by 50%.
:_‘.gw caused by the exacution of 20 full squats and ve”vtxcal
~ovemunts of the legs in the lying position {so-calied “scis*

i cid not changa significantly the co-‘ordmahon of move-
.. After the caliculation of correlation coefficients ba-
. megsurements mace bafore and after t_aﬁorx, first when
Lo Cxiremity was weighied and thonv not. it appea'ed that
rreasuicments mace when the extremily wis wqughled were
correloted most strongly (r=0.843). The cof\_t:lusuon is drawn
that macsuroments made under these conditions are best for
! “ ... f coordination of movemaents.

vol. 10. no. 1, 1966. p. 93-97.

-

-

AGCT7-£0076

EFFECTS OF LOAD-CARAYING ON PYSCHOMOTOR PER-
FORMANCE.

Psul S. Strauss ¢nd Jack Carlock (Picatinny Arsenal, Dover,
N.J). -

Perceptus! and Motor Skills, vol. 23, Aug. 1966, p. 315-320.
10 refs.

Previous studies have indicated that performance after
load-cerrying may be related to psychological fatigue rather
than physiotogictl impairment. This study measured perfor-
mance on a battery of psychcmotor tests and subjective fatigue
ratings after ten subjects carricd loads of 14 and 34 Ib. over
a two-milo test coursa. These scores are compared with those
obtained afier several periods of inactivity. Subjective fatigue
was significantly rclated to 2il test scores but not to time
required to walk the course. Aithough performance was poorer
after load-carrying than after inactivity, scores for load-carrying
conditions were higher for the 34-lb. load than they wers
for the 14-b. load when both were carried in a8 comfortable
position. This is taken to suggest that, under some conditions,
carrying greater weights may have an activation effect on
psychomotor performance and may even reduce subjective
fatigue.

A67-80562
MECHANICAL IMPACT:
CITATION AND FATIGUE.
H. D. Crane (Stanford Res. Inst., Menlo Park, Calif.).

Journsl of the Acoustical Society of America, vol. 40, Nov.
1966. p. 1147-1159. 27 refs. '

An auditory model is developed in which hair-cell excita-
tion is based on mechanical impact of the cochlear hairs against
the tectorial membrane, and auditory fatigue is based on a
relatively slow mechanical bending of the tectorial membrane
to conform to the defiection enveiope. In this model. the
cochlezr system is treated besically as a spatially distributed,
mechanical. envelope-detection system. Some novel mechan-
ical vibration and impact devices that led 1o the development
of this picture of hair-cc! oxcitation are discussed. It is shown
that tho model can explain, and is consistent with, & relatively
wide range of auditory data such as pitch and thrashoid shifts

A MODEL FOR AUDITORY EX-

-« with pura-tone fatigue, modulation of a steady high-frequency

tone by & simuitaneous low-frequency tone, and very rapid
high-frequency cutoff in “tuning curves” recorded from single
suditory fibers. The model ieads to a reintarpretation of sucn
features as pitch sharpening. mission fundamentals. and fatigue.
No new data are presented, sithoigh npw experiments e
suggested by the model. S
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A

PERCEIVED MOVEMENT IN n
STIMU LUS STZE.

w

Medical Research Laboratorics,
Human Factors, vol.

ment in depth of flat, circular,

subtenses in an otherwise nimulua.-free {
‘apparatua and procedure are described.

stimuli is used to determine threshold values

movement,
discussed.

-13832 T YN -
63-1383 £PTH AS A FUNCTION OF

> p we ISAF, Acrospace”
Sivediuan and Charics A. Dakcr ({USAL, i

ilhans S Wright-Patterson AFDB, Ohiok

4, Dec. 1962, p. 349- 354.
i i i to percelve moves-
X L3 tigation of man! s ability :
B flan, ciros Ju.ninous objects of various angular
ield. The experimental
A method of constant
for the perception of

The results, hsted'gr_aph—icany "and.‘m tab?tv:s,' are®

- e s as

NITURMA
LNVED VISUAL . B
Robert M. Nicholson (Minncapuns-tloneywell Regulator Co.,
Aeronautical Div., Life Sciences Group, 1 icapolin, Minn.)
Human Factors, vol. 367-373,

Exarination of the maximura human-operator handling rate of
information displays consisting of colored lights. The following
aspects of this problem are considered: (1) information-handling
rates for sequentially presented stimuli;
information-handling rate and the size of the surface that the
operator must monitor; and (3) the effect of variations in duration
of stimulus exposure. The apparatus and procedure are deacribed,
and the results are shown grapnicaily. All performance curves
indicate a monotonic decrcase as the spced of presentation was
tacraancd, The method of randomly prosanted stimuli resulted in
significantly better performance than the methed o{,‘uqucnt‘iz}lly
varied stimuli. - 2. ERCE

2i.NG RATES FOR SEQUENTIAL-
L.

4, Dec. 1702, p.

A63-15581

KEAD MOUNTED ELECTROCULAR DISPLAY: A NEW DISPLAY
CONCEPT FOR SPECIALIZED ENVIRONMENTS.,

Rosert J. Hall and James W, Miller (Hughes Aircraft Co.,
Fullerton, Calif.)

(Aerospace Medical Association, Annual Meeting, Atlantic City,
N.J., Aor. 9, 1562.)

Aerospace Medicine, vol. 34, Apr. 1963, p. 315-318,

@

Description and experimental evaluation of a new display system
termed the Electrocular Display. The development of the instru-
ment is traced from the psychological studies which determine the
feasibility of the concept to the evaluation of the current prototype.
The device possesses many advantages including the removal of
postural constraints, large-screen display capabilities, space and
weaight savings, the superposition of the display on the surrounding
environmant, and its applicability to special environments.

TN

(2) the relationship between

e

A63-21322
OPERATOR LOADING TASKS.

W. B. Knowles (Hughes Aircraft Co,
Human Factors, vol, y

Culver City, Calif,

- 5, Apr. 1963, p. 155-161. -
i iscussion of the rationale of measurin
termsa of auxiliary, or secondary

) ta
importan sk performance scores,

§ operator workload in

The

R ) .
characteristics of suitable loading tasks are summarized.

D : .
escribed are several loading tasks which have been used or which

are potentially useful,
tasks be developed which woul

comparable measures over a wide Tange of primary tasks

It is suggested that a set of standardized
d be useful in Obtaining more nearly




" THE ALERTED EFFECTIVE THRESHOLD IN AN AUDITORY VIGILANCE *

A64-80203 ) ) 3
MAINTENANCE OF VIGILANCE IN AN AUDITORY MONITORING TASK.

J. S.Kiau and Angelo Micoce! (Ohio State U., Columbus)
Journal of Applied Psychology, vol, 48, Feb, 1964, p. 13-135,
ntract No, AF 338156160,

° Fourt levels of c:i:ical signal frequency and three levels o‘( task com-
piexity were compared for their effect on vigilance in an auditory monitor=
ing task. Proportionate omission errors increased as the (rcqucncy of
signals decreased, as expected. However, complexity (defined as the number
of categories of critical signals) had an unexpecied effect in that relatively
poor performance occurred with increased compiexity, The resuits were

interpreted as suggesunyg caution In the use of artificial signals as a means . -

to overcome loss of vigilance in monitoring tasks,

B 4

Al4-LCe22
MECHA

MOOF VISUAL AUTOKINESIS,

F.J. Verhieien and H, Qosung (Luecnt U, Lab, of Comp, Physiol., Zonnens ‘

burg, Netheriands)
Nauire, vol, 202, Jun, 6, 1964, p. Y79-981. refs.

The hypothesis that tie eye shouid move in a direction opposite to that
in which the fixation light appeared to move during the previous autokinetic

tllusion is investigated in two series of experiments, In 11 subjects (2 female, ,

9 maie), each eye was tested separately, Results of the {irst series of ex-
periments can be summarized as follows: (1)the significant mean dlrec-
tions of autokinesis were all upward (17 eyes), (2)in 11 eyes the movement
in darkness was in & direction opposite (1809 2 60°)to that of the preceding
autoxinesis (8 eyes P=0.05; 3 eyes P-0.05), (3)in 9 eyes the movement

in darkness was in a direction identical (0 + 60°) 1o that of the preceding
autokinesis (7eyes P=0,05; 2 eyes P~ 0.05), (4) only in 2 eyes did both
‘directions seem to be Independent of each other (P ~0.05)and (5)in € eyes
out of 8 mentioned under (2) with P= 0,05, the mean direcdon of the eye
movenant in the dark wag in a direction opposite 1o that of sutokinesis for
this eye, The most important resuis in the second series was that both eyes
ol one subject that had moved In the direction of the previous autokinesis

in the first series now moved in the opposite direction (P=0.05) of the mean
direction of autckinesis, Results in (2) and (S) are consistent with the oculos
muscular theory of autokinesis stating that variations in the efficiency of
the extraocular muscles produce the tiusion, Explanations of the other
findings ace attempted as the latter related 1o resuics of other investigators,

S,

A64-80662

TASK.

Charies F, Gertys (Louisville U,, Ky.)

Journal of Auditory Research, vol. 4, Jan, 1964, p. 23-28, 20 refs.
US Army-supported research,

Tre effective difference limen intensity threshold for 24 subjects was de=
termined by an ascending method of limits fot alerted and unalerted signals
In four conditions. The alefted effective threshold increased with time on
task, it was suggested that the factor of temporal uncertainty did not influence
the course of vigilance decrement, although a large and significant difference
was found berween alerted and unalerted thresholds. No significant differs
ernces were found between the alerted thresholds obtained when the subject
was searching {or unaierted signals and alerted thresholds obtained when the
suuect was told that he would be warned prior to the onset of each signal,
This result rentatively suggests that the continuous search that {s characters
istic of most vigiiance tasks i{s not a necessary condidon for the vigilance
decsement 1o occur. The increase with time on task of the unalerted effective
threshoid was consistent with the findings of the majority of other studies
measuring the course of the effectve difference limen threshold, No effect
Cuv 10 signai frequency was found, .- -

el

" with respect to the time they paused
‘those who shifted more trequendy detected more signals, B

AB4=5UTYS . .

- EYE MOVEMENTS DURING VIGILANCE.

N. H. Mackworth (Harvard Sch. of Pub, Health, Boston, Mass.), I, T. Kapian
(Duniap and Assoclates, Inc., Stamford, Conn.),
Tralning Device Center, Port Washington, N.Y.)
Peiceptual ard Motor Siilis, vol, 18, Apr. 1964, p, 397-402, 8 refs,

Grant No, PHS-G-B-2873,

Eye movements were observed in six subjects watching for signals, which
were 0.5 second pauses in the motion of a siowly revolving pointer, The fola
lowing results were obtained: (1) Detection probability for two dials was
approximately half the detection rate for one dial. (2) Analysis of eye-moves
ment records showed that in the one-dlal situation every missed signal was
fixated without being recognized, (3) In the two-dijal condition, signals wers
not only either fixated or unfixated, but some were fixated for part of their
duration; approximately one-third of the signais feli into each fixation catee
gory. (4) In conurast to the one-dial conditon, the largest proportion of une
Teported signals for two dials were not fixated at all; nearly as many unre-
ported signals were pastially fixated; about one-quarter of the unreported
signals were fixated for their full duration, (5) Individuai subjects differed .
on one dial before shifting to the othef; |

oo.
e

and W, Metay (U, S, Naval sy
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AG4-81032
LCORANING OF LY INTS AS A CONTRIBUTION TO THE INVES.
TION CY FOR MOVING O ECTS {REGIS IRIERUNG

NG

N ALS BEITRAG ZUR UNTERSUCHUNG DER
; EWEGTE O EKTE).

Heinnich Honegger and Wolf Dicter Schaf.

Germany)

Aibrechtvon Gracefes Archiv fur Ophthalmologie, vol. 166, 1964, p, 601 =616,

- «ugenklinik U,, Heidelberg,

@3 refs,

Lye movements were iraced by micans of a light ray refiected from a mirror

tened by means of a suctlon cup on one eye, The other eye exccuted (a)
orizontal movements of the saccadic type with fixation and interfixation

pauses and of the pursuit type, and (b) crcular movements of the saccadic and
pursuittype. The cif(erent types of movement are described in detail, Inexacte
ness observed in the performance of the moveiment seems 1o be related to the
Intricate balance amony ali eye muscies, With increasing speed, circular purs
sull iiovemenias hecomae muun:nﬁly ihaccutate whtil thay dotatiotate 1nto
saccadic jJumps ata speed at which the visual signal is barely recognizable,
The lack of exactness in execution of eye inovements may be one of the moce
important limiting factors in recognition of moving objects,

.

... » Visual displays for training purposas .. et

NG‘"-_'?%'G:)G Educational Rescarch Corp | Cambridga, Massj.
JAMES J. GIGSON ON VISUAL PERCEPTION: ANALYSIS
. e e

L CT SSLICVLU Parlas N

Milton W. Horowitz Feb 1964 43 p refs
(Contract N 61339-294)
(NAVTRADEVCEN-294.5: AD-602283) OTS: $125

This paper is an analysis of Gibson's point of view in psy-
chology. It s primanly based on 50 scientific papers published
in scholarly journals by him and his coileagues. but to some
extent it aiso mirrors the research of other writers in the field
of perception. Although these papers cover 20 years of Gibson's
life. and hence reveal his evolution as a scientist to some ex-
tent. the great majority of them have been pubiished in the
last 10 years, whan hig work had bacoma programatie, and
reveal a sy§tematnc progress in the field of visual pe(ceg’nion.
The report indicates the general principles of visual perception
that have been explicated by Gibson with a view toward the
eventual utilization of these principles in the construction of

: Author” .

. - . .« ¥
A . $
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5-80338
E COMBINATION OF INFORMATION FROM DIFFERENT SOURCES.

Davis (Reading U., Dept. of Fsychol,, FEngland).
Quarterly Journal of Experimental Psychology, vol. 16, Nov, 1964, p. 332~
339. 17 refs.,

In this experiment subjects were presented with visual information from
two different sources and were required to comblne.it in order to make the
correct response. The time interval between the two signals was varied in
two different ways (a) regularly and (b) randomly. Reaction times were mease
ured from the moment of occurtence of the second signal. By this means
the time course of the decision procedure involved in combining the informa-
tlon from the two sources was analyzed. Resuits indicate that subjects may
deal with the situation in two ways (1) by means of a perceptual classification
in which the individual elements are not analyzed separately, or (2) by means
of an inteilectual classification in which each signal is analyzed sequentially.
The two methods correspond to the experimental conditions of (3) regular
intervals and (b) random tntervals. It is a&zgued that when subjects use the

. latter strategy the results are consistent with the conception of the human opera-
tor as an intermittent analyzing system,

ﬁoiiﬁA-gSI?{(i‘,‘.‘lﬂENT OF EYE MOVEMENTS DURING A M‘XCHOT’I‘E LAUNCH.
ING EVENT. .

Gunnar Jansson (Uppsala U,
Scandinavian Journal of Psycho!
—[Te verbal fesponses and th
Michotte launching event (disc meih
divided into two main groups: those report
and those giving no launchi
pared wich regard ;’o s;y;ml RA

irst exposure but dia 30

xah‘.:u{).‘)xject)};‘;rc:civtu on the first exposure influences

the following exposures,

hol, Lab,, Sweden).
Psmycgy, vol.S, 1964, p. 153-160. 14 refs.
T cye movements of subjects vic_wmg a
od) were recorded, The subjects were
ing launching on every exposure

eye movement variable
yexepeatcd exposures, indicating that what

at all, These two groups were coms
T arovem 5. They did not differ on

his eye movements oa.

e e~




AG5-81694

-«
L . CICTS OF v TXATION, 3
. . ) : ' PATIAL AND DYNAMC AS™ GCTS GF VISUAL FiX | 5
/\.05\-8904’5 . . ! g‘ ‘\ITJ‘:\chs ;r‘.\il.iH. Milsuin il Uy, Montreal, Canada), 7
EVORED RESPONSES [N ATION TO VISUAL PERCEPTION AND i TEE Tranenttions on Bio ot o iat iingineering, vol. BME-12, Apr, 1965 “
oCl: ("5_7(‘* “OR REACTION TIMES IN MAN. ' H = hﬂ; :ci; ;
John 5. Barlow (fass. Gen, Hosp,, Neurophysiol, [ ab., Boston; and Mass, B P .Thc oh ';1010"xc'a1 pro csses concerned with the difficult dynamic task of :
Inst. '0( Techaol, Res. Lab, of Electronics, Cambridze). k fixatin vl(’xz rcnn:l image during normal body and head movement are ex» i
"ﬁ:&i_ﬂ(_}‘ S York Academy of Sclences, vol. 112, art, 1, May g, 1964, i alr):Ircjw‘m control cm'inucrin&i perspective, Spatial relationships between !
P. 432467, 77 refs, . ' ! ’ o -stibular) and three main outputs i
N - 'St inputs (visual and vestibular) i
Grams pats e suppocied resentch. ' opctaing om the cpe-inskuts skull-on-body, and body-In-space platforms)
Grant PHS 5-1\'3-.\‘8-9201; Grant B-3752 from Natl, Inst, of Neurol, Dise " ©p ;lnm%"cd in mé context of the geometry of the environment with the '
eases and Biindness; Grant NSF B-16526; Gran: Nit] MH-04737.02, “f;:r ;n Ix.{‘ormation flow diagram, From dynamic considerations a picture '
B IS » A !
Averages of parieto-occipital evoked potentials were obtained fromres K umer es in which the visual tracking system had adequate accuracy and o !
cordings mede during visual tracking of a light spot on an oscilloscope N g arirzuic range for foilowing most naturally moving objects when the head !
screen and from recordings carried out while £aze was maintained fixed at . (sy:tﬂl But \iith the head free, the added perturbations of natural movement
the center of the osctiloscope screen, Averaged responses, with eyes closed, - excccél these tracking capabilities, However, over the frequency range
to flashes of light were also obtained, Oculomotor reaction times were de. - 0.1-5,0 c,p.s. the semlicircular canal subsystem then provides angular velocity
termined by averaging of electro-oculographic potentials, and by cross« core : totmation for poworful cumplemontary servostabilization, :
Felatian of the lattes with the notepowition sipnaly, Potentiais evoked by . . H intazimation for powe » id
shifting light spot were smailer and greater in latency than those evoked by
Ught flash with the eyes closed, Consideration of tne latencies of the com.
ponents of the former Suggests that they may represent nonspecific rather -
than specific evoked responses in the visual system, Psychophysical exs ‘
periments give evidence that the subjective perception of $potsshifts takes K :
place within 40 msec. or less. This finding points to specific visual path.
ways for perception of simple stimull, The findings from these electrophysio«
logical and psychophysical experiments are discussed tn relation to the Quese .
tion of quantization of time tn the nervous sysiem, !
——————— T T - - T e e R — —_— - T - —_—
—_—
o - It e W R
s NE5-36786¢ Honeywell. inc.. St_Paul. Minn.
A85-82202 | LUMINANGE, AND COLOR ON MONOCULAR j VISUAL SEARCH: EYE FIXATIONS AS DETERMINED
EFFLCT OF TARGET SIZE, S [ BY INSTRUCTED TARGET CHARACTERISTICS Semi-
FIXATICN, Park). :
) chol,, College It an.-30 Jun. 1965
Rober: M., Steinman (Md. U,, Dept. of Psy o 155 Sep. 1965, p,1158= annual R?DO t.1J . ¢
Journai of the Optical Society of America, vol, 55, s L. G. Wiiliams 12 Aug. 1))955 p re
1165, 15 refs, : {Contract Nonr-4774({00
ed research, Lo
Soc. of Sigma Xi and RESA Fund sup%o‘f; record eye movements made by : {T-125: AD-620336)
A coniact- lens technique was ‘usc concentric . . ‘ A ruction about single target characteristics,
ing to maintain {ixation at the center of : With prior instruct g g
two subjects ettempt n:l sizes (1.9'-87.2'dlam,)and luminances (2.8, 7.8, i searcher’s eye fixations tended strongly to fall on objects -
xi:n”dll?ﬁ’“).cé;z:ie;n of red, bl.ue, and white 1,9'diam, targets was axl:;uity of instructed color. but tended less to fall on instructed
:;3'1:<."cd .;nalySlS of variance cesigns weri empl?y;llie:o;:;?;‘:?c:s; reliable . size or shape. In general, when instructed about multiple :
maned, i aria . : . ; i i .
aisiag from sources o(hix mans:::z:ew‘:::oti;wlm targets of dif{erent c target characteristics, fixations were related to a smglao 3
<. - on po B . . . . 4 1
& ue“c::;:c:!e::d‘:i:‘ TE:e largest difference observe:iwas le‘::lc;a&: : characteristic, color if provided, otherwise size.  Author(TAB)
s ity N spers L
a::'undcx most conditions was less than 2. The bivariate dispe.

ye coout its mean position varied in a complex manner with xh: sllzr:ualrlﬁ s
e{’c .nance of the target object, No statistically reliable effects of st s
ll“':“‘mlucewere {ouncfon dx‘ms. Saccade {requency was constgembly reduc
:L:.DH: slugest targets. Results are discussed {n terms of & “fixed error~

#igaai system™{oz the control of eye position. .




MY av e
ALERTNESS MANAGEMENT IV INDUSTRY.
J. A. Moody and B. C. Duggar (Bio-Dyaamics, Inc., Cambridge,

Mass. ).
{Amicrican tustrial Hveiene Association, Annual Mecolting, 26th,
Houstorn, Tex., Mav 3-7, 1965, Puner, )

American Industrial Hyyiene Association, Journal, vol. 27,
Jan. -Feb. 1900, p. 17-24. 35 refs.
Contract No. NASw-904,

Study of alertness management which is critical to production
rate, quality control and operator safety. Alertncss management
(1) elimination of factors conducive to alertness decre~

'
includes !
ment, (2) addition of conditions or procedures which enhance alert- B
ness, (3) reduction of the conscquences of alertncss decrements,
and (4) personnel monitoring when neceasary. The criteria for

evaluating the coatroliing elements in the task, physical environ- )
fieht, snelal wavirenment, and procedures which may lead to decre-’

nents in alertness are discussed. Monitoring procedures are de~

scribed and recommendations suggested which should lead to im-~
proved alertness management in the industrial situation. An alert=-
ness checklist is presented for use in analyzing particular job situa-

tionas. M.F. ;

A656-25012 ‘
LIMITATIONS AND RELIABILITY OF THE HUMAN OPERATOR

OF CONTROL SYSTFMS TO PROCHSS INFORMATION.

Jacek Szafran (Loveiace Fourndation for Medical Education and :
Rescarch, Dept. of Experimental Psychology, Albuquerque, ]
N. Mex. ), ,

(Acrospiave Medical Association, Annual Meeting, 36th, New York, ;
N.Y., Apr. UT—Z‘), 1965, Paper.) . )
Acrospace Moedicine, vol. 37, Mar. 1966, p. 239-242. 35 refs.
U.S. };;:l:-hc Health Service Grant No. HD-0618.

The theory of human skiil is briefly revicwed. It is argued that,

within certain well-defined limits, the extent to which man can ex- ;
tract information from sensory inputs is impressive, even if for
some purposes intensive training has to precede cfficient pe rt‘o_r-
Mance, Itis concluded that one of the key notiune in the appraisal
of operational reliabiiity of man in space should be endurance - in
the scnse of a capacity to adapt rapidly to changing requirerncnts
and strange conditions (including those of reduced "signal-to-noise"
ratio), as well as a general willingness té plan the effort so as to

856-34198
"\::.\._«‘;\:ZNG BEHAVIOR DURING THE SOLUTION OF VISUAL PAT-.
NS,

“Ten H. Teichner and
rard University,

Leah M. Price (Tufts
Cambridge, Masag, ), .
Psyvchological Association, Meeting, Atlantic City, N.J

. Paver,) —
J I Psvcholog
No. NsG-71s.
Report on experimental
¢ye movement data ag
‘ed in ocular Patterns,
2itern i an array of

University, Medfotd;

: vol. 62, 1966, p, 33-3g,

studies to evaluate the Possibility of

a means for studying nonvisual Processes
; It is suggested that finding a visual
N X stimuli is a problem-solving Oor concept-forme
ing ta nich involv i i

cesnine o ﬁxati:n‘.e- successive data inputg represgented by suc-
e’f’ o.:- st;ategy or concept which is applied as a guide to data gath-
:rmg by directing the Position of the fixations.
fypothesisg testing, i, e., the subject's
out of his data-gathering Path to test
.trace Previous steps to verify the basis of the concept, If the subject
nfas a perfect recall, it ig assumed that he does not retrace at :'111J
since he ther*: verifies by memory, Thus it is suggested that eye '
movements that resuit in the obtaining of new data (forward fixationn)
Tepresent a data-acquisition Process, whereas recursive eye move~
rr:er.x.ts Tepresent a {orgetting Process. The described experimental
n.uc::cs Were concucted with and without speed stress. They also
€Xp.ored the effect of image blurring. The results suggest a narrowed
:1_::er nal field and a heightened attention to detail with slight
9e8rTing and with mild $peed stress. The same Process scema to be
..ws'::a:e.d with correct solutions even in the absence of 8tress, The
~: ..'.:L‘s 8:30 suggest a aystematic change in the problem- solving
SITLtoTy fvom information gathering in the early time period to
MeTory refreshing and verification in the later one, M. L.

This in turn requires
fixations may jump ahead or

Leon L, Wheeless, Jr., Robert M., Boynton,
(Rochester, University, Rochester, N. Y.;.
g—nxcal Society of America, Journal, vol. 56, July 1966, P. 956-960
esearch supported by Bausch and Lomb; U.S. Publi ice
s U.S. <
Grant No. NB-00624. i€ Hexlih Service
Experiments demonstra:ing that the visual s8ystem is sometimes
éble to c'ancel an eye-movement response to a pulse, on the basis of
information contained in the subsequent step, to which it responds
instead.

and Gerald H. Cohen

of pulse time W and is about 40 msec longer than the latency of
responses to steps presented aione. It is concluded that the visual
system utilizes this 40 msec to operate upon a latent response to a
pulse, and thereby to cancel its overt manifestation (eye movement)
before initiating a response to the second, incompatible stimulus.
M.F.

maximize the likelihood of sustained performance. (Author)
i
:
A66-36944 .
EYE-MOVEMENT RESPONSES TO STEP AND PULSE-STEP
~ STIMULL.

-
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N66-24463# Honeywell. inc.. St. Paul, Minn. Rescarch Dept.
A STUDY OF VISUAL SEARCH USING EYE MOVEMENT
RECORDINGS First Annual Report, 1 Jan.~31 Dec. 1965
L G Williams 28 Feb. 1966 79 p refs
{Contract Nonr-4774{00))
(Rept.-12009-1RI: AD-629624) CFSTI: HC $3 00/MF $0.75
The object of study in the pinsent program is visual
search in crowded fields. The basic goal is to predict search
times for arbitrary targets in arbitrary backgrounds. The basis
of our framework is that the specilic objects 3t which an ob-
server iooks depends on the specihi targets, for which he
searches. The average time to find a given target depends on
what types of objects he is likely to iook at and the numbars
and types of objacts In the saarth fivld. The report containg
three appendices. Appendix A describes the apparatus used in
the present studies and the rationale for measuring eye fix-
ations. Appendix B is a methodological study which estab-
hishes the validity of generalizing to the real world from the
restrictive laboratory situation. Appendix C shows how evye
fixution data can be used to predict search times for specific

NGG-23826# istituto Nazionale di Ottica, Florence {ltaly).
PROSLEMS RELATED TO VISUAL PERFORMANCE OF
PILOTS Anncal Summary Report, 1 Dec. 196430 Nov. 1965
Adnana Fiorentini and Lucia Ronchi 20 Dec. 1965 119 p

refs

{Contract AF 61(052)-850)

(AD-G30475) CFSTI: HC $4.00/MF $0.75
CONTENTS:

1. OCULAR MOVEMENTS AND APPARENT MOVE-
MENTS DURING ATTEMPTED MONOQOCULAR FIXATION OF
A POINT IN A DARK FIELD A. Fiorentini p 1-33 refs (See
NE6-28827 16-05)

2. SOME ASPECTS OF THE PERCEPTION OF LIGHT
SIGNALS L. Ronchi p 34-88 refs (Eeo N6B-28528 168.05)

3. ON THE VARIABILITY OF ELECTRORETINOGRAPHIC
RESPONSE L. Ronchi p 69-86 refs (See N66-28829 16-05)

4. VISUAL PERFORMANCE IN THE PRESENCE OF A
STEP PATTERN OF ILLUMINATION A, Fiorentini p 87-104
rofs (Swe N66-28830 18-05)

targets in arditrary fields.

NE6-28827# Isututo Nazionale di Ottica, Florence (ltaly).
OCULAR MOVEMENTS AND APPARENT MOVEMENTS
DURING ATTEMPTED MONOCULAR FIXATION OF A
POINT IN A DARK FIELD
Adrana Fiorantini  /n jts Probl. Related to Visual Perform-
snce of Plots 20 Dec. 1965 p 1-33 refs (See N66-28826
13-C3) CFSTI: HC $4.00/MF $0.75
“iotor and perceptual aspects of attempted monocuiar
fixai:on of a bright point in a dark field are investigated. Eve
movements dun. | attempted fixation were studied: (a) when
S onght point was fixed at the center of the dark visual field.
(b} 1n the dark after extinction of the fixation point. and (¢}
when the image of a point was stopped with respect to the
retina (stabilized point). Autokinetic movements of a bright
point with and without stabilization of the retinal image were
observed and compared with eye movements. Data re-
ported on perceived direction of a point source as a function
of retingl locus showad that the perceptual locus of a small
“light source is determined with great accuracy by its retinal
locus. Test apparatus is described. and the experimental proce-
dures used on the two subjects are detailed. Typical records of
the eye movaements are presented, the differences in response
are assessed. and possible reasons for these variations are

discussad. S.P.
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::2‘,3;4(:?”# Joint Publications Research Ser'vice. Washing.
ON THE PROBLEM OF PROFESSION

AL FITNESS
HANDLING CAPACITY OF THE OPERATORS we AND

K- M. Gurevich ‘
o | 107\“2‘:;"(1 ;524 Ed;g;nan Inits Cybernetics and Auto-
Cpaon S5 00 p ~236 (See N66-34486 20-05)
This st .
handu::s :hudy examines the professional fitness of personnal
g the controf desks of electric power instaliations in

f under emergon nh .
lated émergency exerci Sancy senditions. Simu-
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AS7-16309

HUMAN FACTORS IN AIRBORNE TELEVISION DISPLAYS,

Bcvcrly Hillinan {Radio Corporation of America, Burlmgton, Mass.),
IN: sociETY FOR INFORMATION DISPLAY, NATIONAL SYM-
POSIUM ON INFORMATION DISPLAY, 7TH, BOSTON, MASS, N
OCTOBER 18-20, 1966, TECHNICAL SESSION l-’ROCEEDlNGS.
[Ab7-16305 05-14]

North Hollywood, Calif., Western Periodicals Co. » 1966, p, 133-148,
I refs,

Discussion of electrooptical imaging systems used in military
acrial Tv displays. Particular attention is given to the Variables
invoived in TV viewing related to visual interpretation, The prin=
Cipal Varjabies toneidaeyed avel (1) the mission characteristica,

(2) the imagmg system, including contrast rendition, line coverage,
and signal-to-noise properties, (3) human visua) capabilities, jn
terms of resolution and contrast Perception and search time, and
(4) viewing conditions such as kinescope size and shape and the
ambient environment. Performance capability related to the nature
of the targets sought, altitude, and velocity conditions ig discusscd,
and data are presented from simulation rescarch showing how visual
interpretation is influenced by the resolution and noise characteristics
of the cisplay system. Cockpit environmental factors such as the
ambient illumination and space limitations are analyzed with respect
to tleir influence on the display Tequirements. M. F,

NG7-18072§ Institute for Perception RVO -TNQ, Soesterberg
(Netheriands),
THE EFFECT OF SUCCESSIVE EXPOSURES UPON
DYNAMIC VISUAL ACUITY )
L F. W. de Klerk, J. P. van de Geer, and C. A, J. Viek (1866)
20 p refs
{TDCK-46508: I1ZF-1966-10) CFSTI: HC $3.00/MF30.65

This study concerns the effect of manner of presentation
of moving Landolt fings upon dynamic visual acuity. Two types of
presentation are used: one single exposure and two successive
exposures. The total exposure time has been kept equal for both
eanditions. From the feaylts of tne experiments it appears that for
an angular target velocity of 70" /sec two successive exposures,
separated by a time interval of .2 sec, lead 1o better performance

: than one single exposure of double duration. These results were
explained in terms of the sampled data theory. Recordings of
Gye movements do reveal that there is a rather good correlation
between dynamic visual acuity and accuracy of ocular pursuit,
However, the sampling hypothesis did not receive much support
from the analysis of eys movements. Some factors are discussed

which may account for this lack of confirmation.

44 Antioch Coll., Yellow Springs. Ohio. Behavior

N FACTORS IN THE_ DESIGN OF

OLUMINESCENT DISPLAYS FOR AEROSPACE
<T Final Report, 1 May 1965~1 May 1958
T« Stenson Wright-Patterson AFB, Ohio, Aerospace Med.
205, Cep 1966 38 p refs

: 32{515)-1088)
-TR-88-1530: AD-646459) CFSTI: HC $3.00/MF $0.65
3 fupOTy presents an outline of a broad program of
Poyehciogics] resesarch that will provide human engineering .smndards
+3¢ o design of electroluminescent (EU) display devncc.& The
»oysical characteristics of EL lighting are discussed, aher'whlch the
Fossidie types of EL dispiays are categorized as du:{crele or
conunuous Cisplzys, and as dynamic or stetic displays. Five types
of perceptusl tacks that might be required of an o_bsofver Qf an EL
difpiay are descrided, znd each display category is 'than dlSC\'JSSOd
in terms of the percaptual task(s) required to monitor the display
in quostion. For each display-task combina:ion.l humaAn fact?r
research is proposed end some expariments are laid out in detail.

A4

The conventional variables such as intensity, contrast and viewing
duration are considored for each display-tazk categorY e well. as
some less familiar varisblies based on the t{se'o! m{orrpauqn
theory. Examples of existing and proposed EL dispiays sre given in
connection with the proposad research. TAB

Lo




A64-80150
FFFICTS OF MEPRORAMATE ON CONTINUOUS ATTENTION BEHAVIOR,

Leonard Utie, Arthiue

Sl Stephen S, Fox, and James G, Milier (Mich,

U., Mental teaith Res, Inst,, Ann Arbor) .

Journal of Cer
The Michizan €

2ral Osychology, vol, 70, Jan. 1964, p. 51-57, 15 refs,
tinuous Attention Task was adminlstered (o twelve

subjects under doubie -t lind conditions of meprobamate and of placebo, Drug
effects were evaluated in relation to assessec anxicty and to electric shock
conditions, Hiph performance, Indicating maintained sustained attention and

alertness, was siin

ficantly related to high anxiety, as measured by the Taylor

Manifest Anxicty Scale, Meprol.mate, in a single 1,600-mg dose, signifi-
cantly improved performance on the entire task, including both shock and
nonshock conditions. The two gorditions did not yleld different results, suge
. gesting that the anticipation of shock may, In ltself, arouse drive,

——

'
¢

A86.8103%
FINE EYE MOVEMENTS DURING INATTENTION.
Kenneth Gaarder (Chestnut | odze Res. Inst,, Rockville,"Md.)
Dhature, vol. 209,730, 1, 1966, p. 83—R<. S refs. Y

The diference {n flne eye movements during sttention and tnattention
while 8 subjxct is directed to look at & target indicate the existence of & feede
back control system. The {ine eye movements tnvariably present, beyond

veluntary control, consist of three components: rapid seccades, slow drift and

A N E i e F (e r——t e e - —- o a—

waver, énd fine fast tremor. When each subkct, after a phase of tnattention
.

w4s insiructed to concenirate on eye {ixation, the
norma

eye movement reverted to

tor

ese changes wers oscllatory, It ts suggested that durlng attentlon
neicls L ilosed<o0p feedback with 8 steady function, while during Instrene
Lonithe lo2p is open,

ONS CONCERNING FIXATION AND TRACKING MOVEMENTS
« EYE [UNTERSUCHUNGEN ZUR FIXATIONS-UND

GUNG DES MENSCHLICHEN AUGES].

P Nazl\arx 4., Phystol. Inst., Letpzig, East Germany)

‘ur Psvehologle, vol, 171,1965, p. 92-109. 10 refs, In Germen,
on apparatus of the eye s concelved as a closeddoop feedback syse
term, where the position of the eyeball to the object of fixation or the view.
ts the variable, Sensors are the light-sensitive elements of the fovea,

s 10 particular. These operate as proportional as well as differential ratlo

,

.ensors. Visual cortex and central oculomotor switch mechanisms function &8

the regulator, Effectors are the six external eye muscles working a defined
sequence, usually paized. A subordinate feedback system consists of stretche
senstitve muscle spindles. Thelr task {s 1o tansmit (nformation on muscle
tone to the oculomotor centers, The dynamics are those of an integral proe
portionate feedback system with & delay period. The author discusses withitn
this framework continuous gliding eys movaments and saccadic jumps,
lazency of the aye, pht phenomenon, optoktaetic effect, Bods diagrams of
human sinusoiial eye movements, slcohol effect on the racking sye movee

ments, unpredictable signal taput, and othar noniincarizias tn the system. B

AB7-80538

INVOLUNTARY EYE MNOVERIENTS SURING ATTEMPTED
RONC CULAR FIXATION.

Acrianna Fiorentini and Anna Maria Ercoles.

Atti della Fendazione Giorgio Ronchi e Contibuti dell” Istituto
Nozionale di Ottica, vol. 21, Mar—-Apr. 1966, p. 199-217.
Qrels. .

T AFE1(052)-850.

2 herizontal and vertical components of the involuntary
meveracnts of the eye were recorded during attempted morno-
cuicr fixation of a bright cpot in 8 dark surround and after thoe
extinction of the fixation spot, when the eye was in the dark
er vicwed a bright spot whose image was stabilized on the
retins. The rasults obtained from two subjects confirm in part
tho fintings of previous work in this field, but two unexpected
facts hove ornerged from the analysis of the records. For one
s.ibj3ct . rate of occurrence of involurdtary flicks is as high
in tae dirk as in the presence ¢! a fixation point. and most
ficks in tha dark seem to correct for a previous slow move-
ment cf the eye. 23 if they were under the control of a non-
slcervo system. For the other subject the rata of occurrence
ficxs is exccedingly low during the fixation period, while
3 Guite normal in the periods of preliminary fixation that

ol
it 4

. prececed the true fixation run. This subject scems to be able

to svcid the so-cailed Invcluntery flicks when reguired to
keep her eye ss steady s possible, stili she maintains the
assigned direction of fixation with rsasonable accurscy when
tha fixation spotis on. '

Falizrn, and the subject became restrospectively aware of his inattens

.:’O}T:hlo). Could and Amy Schaff, Y
ALchonomic Science, vol. 3, Oct, 15, 1965, p. 355 grxkéo? Z‘“‘""’ )
. - - Iefs,

AUTOKINE‘T\C FHENOMENON.

AB6-51019 0 THE VISUAL Knox, KY-)
EYE MOVEMENES KO0y Med. Ret. Laba FOREIC 326, 13 rets.
Mars e P

5 b.198686 Hicant eX
John E. £ Skl .22, Fe flected to a 31D

tual and Motor » ale subjpcts fe n experl-
Rerceptu el pora of 64 ™ ovements which hed bf‘_m_  tracke

The sut ompenyatory eye ™ ment teehnis
tent the du"uo“\ o‘(t; u:{’ng o retinal tmage dlsptece ot the sUimulus 6ppe ared
mentally m.n‘pus:d to record the 3€c0 { magnitude, -
ce was v drants compensso

{our visual fleld qu:]d“ove;nﬁ“" The results sSUREe ':n‘ b(:ocul:x
4 dizection of U;ll‘i' m ntenance of ";"“‘,ﬂ?hgurovh“‘““‘"
sssociste dtsruptive effect

ons

t “dumo‘;\‘:v\.ud mechanism primas Uy resp
3

ing devl

tn each of

Jatency, 80 o

eye movemen octs
xation and conseq
'mmumed fixation d\xpu\q;.n:“.
for the autokinetic phenom

A66-80089
EYE-MOVEMENT PATTERNS DURING VISUALI

NF ;
et (IBM Res. Cent ORMATION PROCESS'NG’
Eye movement pe
S<ell patterns t0 com

cells with the sum of
target sums and grea iy a0
ke Peanond iu t;r target-non-targer similarity cau:ed'd it Cantly
Pt vma'ble,mﬂz‘ Alnd patern of fIxations were (ndepen%ﬂen:;:uy
» fesults supported N
A redictl
udies correlating €ye-movement pa((uﬁ: and :1:::;‘:::1 Uﬁon prcvious
ult,

terng were recorded while su
pare the sum of the three dig
the 3 diglis tn the centra] *

bjects visually scanneg
{ts {n each of 4 periphers!

AB6.81317

S.CJUMIRC LE CONTROLE DES MOUVEMENTS
ea

ance;’.nmd' P.Gertn, and J, Moure: (Hop, neurol., Lab,d’E.£.g

Année P, ‘ " » Lyon,

holog
fmee ique, vol, 45,00,2,1965
|le‘ére r;wvem: Rt character(stics were recorded
o uvals (condition of torag darkness) o, ;
arkness or with eyelids closed, o iced op 1ot
scrved. While the Y

» P.309-324, 43 cefs, In

The possible mechanisms of thig P);endosed than with eyes open in darkpess,

o the conditions for eye-movemeng co:f::lnon were studied I conskesation

AG7-80827
SOME PATTERNS OF FIXATION SACCADIC EYE MOVE-

MENTS.
Kenneth Gaarder (Natl. Inst. of Mental Health, Saint Elizabeth’s
Hosp., Clin. Neuropharmacol. Res. Center, Washlington. D.C).
Psychonomic Science, vol. 7. Feb. 5, 1987, p. '145-¢146. 8 refs.
Fixation saccadic eye movements occur at a more rapid rate
during non-alpha (aroused) intervals than during alpha (less
aroused) intervals. Other specific patterns of @ye movement are
shown to be typical of individuajs or to occur in periods combining
visual fixation with auditory task instruction.*
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A63-13583 R 5 CTO¥ CERTAINNOISES UPON DETECTION OF VISUAL SIGNALS, .
MAXIMUM INFORMATION-1LANDLING RATES FOR SEQUENTIAL. ! Wiiliam H, Wartkins (Eiectronic Systems Div,, Decision Scl, Lab., Bedford, i
. 7 PRESENTED VISUAL STIMULIL Mass.)
, Robert M. Nicholson (Minncapolis-Honeywell Regulator Co, ' , Jousnalof Experimental i’sy:holozy,vol.67.10n-19:4.9-'72 071\:.\'11.5?1:“.
Aeronautical Div., Life Sciences Group, Minneapolis, Minn.) ' Theinfiuence of auditory noise sumulation upon e!e‘cmlzn visua |
Human Factors, vol. 4, Dec. 1962, p. 367-373. si-;,nalwnsinvcsti;atcdbymanipulazionoftwovanables.ng ;ez‘g;()){orced- !
Examination of the maximum human-opcrator handling rate of mode of sresenietion, Six trained o§scwcrseach performed 1, rlobe ,
information displays consisting of colored lights., The following P choicetrialsinwhichtheywere rcquxtcd.lo sslcclone oflourdlcmpo found !
aspects of this problem are considered: (1) information-handling ‘ servation intesvals asthatin which the visual signal occurred. it was un i
rates for scquentially presented stimuli; (2) the relationship between thatdetection performance was substantlallybetier when nolse waspr u :
. information-handling rate and the size of the surface that the ; sentedonlyduring the observadonimcrvalsrhanwhennwasconun:oun'y. [
operator must monitor; and (3) the effect of variations in duration v present, Steady white noise and auditory flutter, both at 75 -db :ouvr; uijccch
of stimulus exposure. The apparatus and procedure are described, ' sure level, were equally effective in the apparent faciitation of vis ;
and the results are shown graphically. All performance curves toa. H
indicate a monotonic decrease as the speed of presentation was . . ‘
increased. The method ef randomly prowented atitrull resultod in :
significantly better performance tian the method of s&quentially .
_ varied stimuli. : T e e s = (.‘.
N . P .
- |
} i
!
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: . A64-80290 . ""‘}‘
" A64-80289 N INTERSENSORY AND INTRASENSORY EFFECTS IN SIMPLE REACTIONV i
.t PERCEPTUAL SPEED AND BEHAVIOR PROFICIENCY. . --TIME,

2

Perceptual and Motor Skills, vol, 18, Feb. 1964, p, 59-62.
c———xobhe 800 Miotor skills

. Dinnerstein, B. Bliz, and M. Loweathal (N.Y. Med, Coliege, New York,

9 refs.

Vocatonsi Achasa.iation Administration Grant No, RD-1196-M-63
Perecpruai speea in specific sensory modalities should jead to efficiency .
in behavisrs goverzed by these modalities, To test this hypothesis, correlations

were comouted berween measures of perceptual speed and

scores on a modi-

fiec Sirocp itestfor 10 subjects, Those correlations relevant to the hypothesis
_ were al sigmficant and {n the expected direction, The pattern of results is thus
T 'rcazo::.b:y ¢onsonant with the hypothesis, Reserpine, which might be expected

0 sllosi he adove stiauonships, was ineffective,

— -
7 action time resulting from the variation of intervai length were independent of ! 7

Leo Rubinstein (N.Y, State Psychiatric Inst., New York, N.Y.)
Perceptual and Motor Skills, vol. 18, Feb, 1964,p. 159172, 24 refs.
Grant PHS-MY-03616.
Reaction time (RT) was measured as a function of the interval berween
an lrrelevant stimulus and a reaction stimulus, for visual and auditory stimuli,
Reaction time was inversely related to the length of the interval when both stime




| A84-80377
* VIGILANCE,
D. E. Broadbent (Med. Res, Council, Applicd Psychol, Res, Unit, Cambridge,
England)
British Medical Bulletin, vol, 20,Jan, 1964, p. 17-20. 49 refs.

Vigilance studies are reviewed beginning with the historical development
of research in this area, An analysis Is presented on the effects of the proba-
bility of signals, general state of alertness, distracting and competing stimus
lation, simultaneous use of different sensory modalities, and the cautione
riskiness dimension in observer's reports, The emergent conclusion Is that
no one theory based on any of these variabies explains poor vigllance pece
formance siace any given theory is inconsistent with some of the facts, A
combdination of various points of view (nto a single description using the ..,
statistical decision theory of Tanner and Swets (1954) may be the answer, . -

i
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; N64-29766 Flying Personnel Research Committee (Gt. Brit.) LT B e T Al I R TR Rl i oS
! THECISENSORY PRESENTATION OF INFORMATION, PART . ' .
— B A R . Yy M | .
LCTION EVIEW OF EXPERIMENTS ON SENSORY INTER- e 7 N64-29767 Fiying Personnel Research Committee (Gt. Brit.) .
John Breb . LTy ¢ THE BISENSORY PRESENTATION OF INFORMATION.,
o nlgé‘; ner. (St. Andrews U.) London, Min. of Aviation, : *"PART li: THE EFFECT OF SIMULTANEOUS AUDITORY
r.
e 30p refs STIMULATION ON THE DETECTION OF VISUAL SiG-
(FPRC/1209(a}) NALS R
. Iavestigations that have been cafried out in the field of 5’ John Brebner (St. Andrews U.) London, Min. of Aviation, Jul.
miersenscry phenomena are reviewed. and areas of apparent b 1963 11p refs
(cjonv:c: ‘N iesults obtained and areas of agreement between A (FPRC/1209(b))
———— N:;:::“:tsl of redsulxs are ponme.d out. Topics covered in- :; Experiments were conducted to ascertain whether the de-
- ‘_'r ) }'"."';O: én acuity alxerapons. audngry flutter and *‘7’ tection of weak visual signals was improved when they were
< .-IC.a nexer fusion, dark adaptation, color vision, vig‘ilaﬂce [ b accompanied by an auditory signal in a. situation where a
and simuitaneous presentations, bisensory presentation of in- i “liberal” strategy was inappropriate. The auditory signal was
: selected to have a detection probability of 1. Both auditory and

formation, auditory localization. temporal considerations. and .
crossmodal comparisons. : c TPV.E. -

ST I

visual signals were derived from the same source—a white-
noise generator producing an output with a level spectrum
over the audio band above 100 c¢/s. Three groups of six males
acted as subjects. The mean-age of Group | was 20.5 years;
that of Groups il and 11l was 20.3 years. in Group |, with sig-
nals 10 db down from their threshold level. bisensory presen-
tation reduced the number of correct detections. In Group i,
with signals 5 db down from their threshold level, the number
of correct detections differed little between bisensory and
unisensory detection. In group lll, the detectability of visual
signals was improved when they waere accompanied by auditory
signals at the suprathreshold level. . Lv.l.
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A65-22467 R £65-81557
. CORRELATION OF AUDITORY AND VISUAL AUTOKINETIC EFFECTS.

PERFORMANCE DECREMENT IN VIGILANCE, THRESHOLD,
AND HIGH-SPEED PERCEPTUAL MOTOR TASKS. Theodore 1. Anderson,
Jane F. Mackworth (Defence Research Medical Laboratories, Il’gr'wrplual and Motor Slls, vol. 20, Jun, 1965, Partl, p. 897-707,
Toronto, Canada). rels.
i 5 This study Involved an investigation of the relationships hetween visual

S;m?mn Journal of Poychology, vol. 18, no. 3, 1964, p. 209-223, and auditory autokinetic phenomena. An apparatus was designed to obtain

rels- : . quantifiable records of the percelved audltory autokinetic loudness and pitch

Consideration of the decrement in performance found in vigi- effects, Several methods were devised to score these records. When the

ance threshold determinations, and high-speed perceptual motor auditory and visual autokinetic scores were correlated, all of the obtained
I coefficients were positive, four correlations were significant at the ,05 level

tasks, which appears to be a linear function of the square root of i

time on task; it is suggested that the common factor is a requirement ! (only'one was expected by chance), and one corretation at the .01 level,

for continuous attention. The decrement can be prevented in both Some assoclated unanswered questions are discussed to indicate certain

active and passive taskas by rest pauses, knowledge of results, and . ) problems for future investgation, The statistical analyses indicate a tentstive

amphetamine. (Author) M. M. affirmation of the hypothesis that both the auditory and visual autokinetic
phenomana are to a significant extent determined by 8 central, relatively

stable perceptual style,

N65-330124 Indiana Univ.. Bloomi
1 .. Bloomington.
. AN INVESTIGATION OF VISION
» DURI ]
. :ACCADIC EYE MOVEMENTS NG leVOLUNTARY .
obert Wesley Ebbers (M.S. Thesi .
(Contract AF 33(608)-1070) o Jun 1965 4 P rels
(AD-617409) :

N65-19300% Massachusetts Inst. of Tech., Cambridge. Engi- '
neering Projects Lab. . o
i

|

HUMAN USE OF SHORT TERM MEMORY IN PROCESSING

INFOR!SATION ON A CONSOLE

Bernarc P. Zeigler and Thomas B. Sheridan Bedford, Mass.,

AFSC. Zxctron. Systems Div., Sep. 1964°47 p refs :

(Cont. AF 19(628)-3317) !

{ESD-TUR-64-620: AD-609749) b
Itis assumed that an operator’s console constitutes a third i

form of memory in addition to that integral to the human and L 20/20

that integral to the machine not directly accessible to the i

human. Questions are raised concerning the characteristic [

modes of human storage and retrieval of information from

internal memory when such external memory is accessible.

Storage siructures characterizing internal human memory and )

external console memory in this task are postulated. A re- L

trieval model implied by these structures is constructed to

account for the effects of computation and learning upon the

features of the experimentally obtained curves. Insufficient !
retrieval of required information from internai memory is [ the visual impairment. It is concluded that contrary to findi
; . indings

assumed to necessitate external memory search. Computa- of other investigators, vision does exist th h i i
tion increases the probability of insufficient retrieval and hence Vi - during involuntary saccadic eye moveme t; “oug I Impa"-ed'
the frequency of external search. Learning decreases this prob- ‘; : ) voluntary saccadic éye movements. - - ,' “_m s during .
ability. The effects of inducing alternate forms of internal T S.Cw.
storage are studied and found generally to result in increased
storage and retrieval times. Author
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Ab6-25012

LIMITATIONS AND RELIABILITY OF THE HUMAN OPERATOR
OF CONTROL SYSTEMS TO PROCESS INFORMATION.

Jacek Szafran (Lovelace Foundation for Medical Education and
Rescarch, Dept. of Experimental Psychology, Albugquerque,

N. Mex. ),

Aspace Medical Association, Annual Mecting, 36th, New York,

B Apr. 26-29, 1965, Paper.)

Acrospace Medicine, vol. 37, Mar. 1966, p. 239-242.

U.S. Public Health Scrvice Grant No. HD-0518,
The theory of human skill is briefly reviewed.

35 refs.

tract information from sensory inputs 18 impressive, cven if for
some purposes intensive training has to precede cfficient perfor-
mance. It is conciuded that one of the key notions in the appraisal
of opcrational reliability of man in space should be endurance - in
the sense of a capacity to adapt rapidly to changing requirements

and strange conditions (including those of reduced "signal-to-noise"

Tatio), as well as a general willingness t6 plan the effort so as to
maximize the likelihood of sustained performance.

(Author)

It is argued that,
within certain well-defined limits, the extent to which man can ex-

66-80279
;“DEN'ﬂﬂCA’ﬂON OF SEQUENTIAL AUDITORY AND VISUAL STIMULL,

Arthur S. Kamlet (Mich, U., Ann Arbor).
Psychonomic Sclence, vol. 3, Nov. 15,1965, p. 419~420.

Conuract AF 49(638)-1235.
Two subjects identifted pairs of 15 msec. one- bjt auditory and visual

stimuli when the interval between the stimull vnr(gd from 0 to 500 mxﬁc.
The auditory judgments were better when the auditory and visual dgnedl
were separated by 500 msec, than when the two signals were |:u'e:ent'.d e
simultaneously, and were also better when the auditory stimulus follo

visual stimulus than when the visual stimulus was delsyed,

L

——— e

N66-110585 .Sylvania Electric Products, inc., Waitham, Mass.

Sylvania Electronic Systems Div.
SINTEGRATION OF CONCURREN
TORY MESSAGES
15 sul. 1965 .
Ccnala B. Devoe
Ciwv.. Oct. 1965 65p refs
(Contract AF 19(628)-4073)
(ESD-TR-65-461: AD-621278)

T VISUAL AND AUDI-
Final Technical Report, 16 Mar. 1964~

Bedford. Mass.. AFSC, Electron. Systems

Two experiments were performed involving the concur-
n
rent presentation to human subjects of two messages, one

auditory and one visual, foliowed by a questioq rgqumng r:n-
formation from both messages. The resu.{its indicated that
bimodaily-presented information can be‘mtegrated for de-
cision making. However, there was no evidence of an advan-

. . n
tage to bimodal presentation as a means of unburdening 23

oxerio !
and communications in complex control centers are

i i [ isplays
. The implications of the results for disp
aded sense e imp v

and directions for future research are suggested. Agthor (TAB-)'

N66-21392# Air Force S
Decision Sciences Lab.
EFFECT OF INTENSITY CHANGES IN AUXILIARY STiMm-
Ulfl. ON AUDITORY AND VISUAL SIGNAL DETECTION
William H. Watkins Dec. 1965 63 p
(ESD-TR-66-121: 'AD-628188) CFSTI:
$0.75
Resuits of automated tone detection experiments are re-
4ported‘ Subjects were required to identify one of four short
mte.rvals as having contained a weak. earphone-presented
auditory signal. These experiments involved approxvmately.
20,000 xvrails. Each experiment employed at least two light-
mg.condltions. In general, when the light source intensified
during the intervals, detection was superior to that occurring
when the light diminished at corresponding times. The findings
gre c_ompared with the resulits of analogous experiments invoiv-
mg visual signal detection under several conditions of auditory
. stimuiation. Some possible explanations for consistencies in
tr.\e two kinds of experiments are considered. and individuai
differences are discussed. ’ Author (TAB)

ystems Command, Bedford, Mass.

HC $3.00/MF




N66-34499# Joint Publications Research Service, Washing-
ton. 0. C.

THE RATE OF THE RECEPTION OF INFORMATION gY
MAN AND THE CONSCIOUS-VOLUNTARY CONTROL OF

HUMAN ACTIVITY

0. A. Konopkin /n jts Cybernetics and Automation 17 Aug.
1966 p 121-129 (See N66-34486 20-05) CFSTI: $6.00

Consideration is given to determining the opnrator rate of
transmitting information from the indicating elemeants to the
control elements in a complex control system. The initial as-
sumptions in studying man as a communication system are

N68-34600# Joint Publications Research Sarvice, Washing-

ton, D. C.

A STUDY OF THE RATE OF INFORMATION PROCESSING

BY HUMAN OPERATOR IN SOLVING THE PRACTICAL

PROBLEMS OF ENGINEERING DIAGNOSTICS

A. |. Galaktionov /n jts Cybernetics and Automation 17 Aug.

1966 p 130-148 (See N66-34486 20-05) CFSTI: $6.00
An investigation was made of man's information proc-

essing rate in connection with a “man-machine’ system in

order to determine: (1) what portion of the information flow

g e =

running from the controllad object has to be directed into the
. automatic device, (2) how many control boards are neces-
sary for each specific production facility. and (3) how to
evaluate quantitatively the methods and means of presenting
the information. Relative to this an experiment was con-

connected with the recognition of tha amount of the stimulus
information determined by the probability relationships in a
series of signals. Data were obtained which indicate that
the rate of the reception of information by man depends on i

the conscious-voluntary control by him of his activity. Two
groups of experiments are emphasized: the first pertains to a
study of the signal presentation rate, and the second is as-

ducted in which K (number-of components of an event) sig-
nals were presented simultaneously., one from each com-
ponent; and the subject’s task was to name all of the signals

sociated with the probability role of the signals. C.T.C presented. Basic formulations were that each event was iden-
tified by several signs, and that each successive sign was
dependent on the sign selected at the preceding step of a
- complex multi-step selection. A distinguishing aspect of the
investigation was the approximation of the.actual working
conditions. ’ C.T.C.
————— —_— -— m— s e

NG58-34501# Joint Publications Research Service, Washing-
ton. D. C.

THE DEPENDENCE OF THE SELECTION REACTION TIME
ON THE AMOUNT OF INDIVIDUAL AND AVERAGE IN-
FORMATICON :

N67-115274 Joint Publications Research Service, Washington,
D. C

THE SPEED OF THE PERCEPTION AND PROCESSING
OF INFORMATION BY A PILOT UNDER ORDINARY AND
EMERGENCY CONDITIONS

L. S. isaakyan /n its Probl. in Aerospace Med. 21 QOct. 1966
p 239-241 (See N67-11401 02-04) CFSTI: $8.40

~L

Methods for calcuiating the throughput capacity of pilots
are developed for normal and emergency flight conditions. It is
also shown that from the information theory viewpoint. the
throughput capacity of a flier necessary for the perception and
comprehension of an emergency situation in the form of an engine
failure can be calculated as the product of the objective probability of
' the given failure for the magnitude. return time, and comprehension
' of the situation. ~ AG.O.

Ye. P. Krinch.X /n jts Cybernetics and Automation 17 Aug.
1966 p 145-155 refs (See N66-34486 20-05) CFSTI: ;

$6.00
A comparative study was conducted on the influence of
two information measures. average information and amount
of informistion. on the reaction time of selection by a human
operator. Experimental data were obtained in 420 experiments
with six subjects being tested. and a total of 240 reactions
were mecsured in each experiment. The results indicate that
the two information measures being compared produce an
- .effect which is considerably different both in character and
in magnitude. It is shown that the degree of selection com-
plexity exerts a considerably more substantial influence on
man’s behavior in the situation of selection than the degree
of signal unexpectedness. The study also ‘has shown that two
interconnected types of uncertainty, time uncertainty and al-
lernative uncertainty, are contained in a situation simulating
the process of information transmission, and that man copes
with time uncertainty considerably easier than with alternative
uncerteinty. A.G.0.




’ N67-18971 *# System Development Corp.. Dayton, Ohio.
DEVELOPMENT AND APPLICATION OF COMPUTER
SOFTWARE TECHNIQUES TO HUMAN FACTORS TASK

K. W. Potter, A. T Tulley, and Lawrence E. Reed (AMRL)
Wright-Patterson AF8. Ohio, AMRL, Dec. 1966 73 p refs
(NASA Order R-1 15: Contract AF 19(628)-3418)
(NASA-CR-82368: AMRL-TR-SS-ZOO) CFSTI: HC SS.OO/MF
$0.65 CscLO9g

The application of techniques for handling data generated in
Support of aerospace System development programs is discussed.
It is recognized that the techniques must be developed in context
with their tota| operative environment. A concept of an operational
data management system for storing, processing, and retrioving
human factors task data in a government-contractor environment js
discussed and Nustrated. This concept is predicated on the
assumption that user-oriented computerized data system wil| help

application of current awareness techniques to provide notifications
of data availability, - : ’ Author

hd Y.
N67-19902*# New York Univ., N
A DIFFUSION MODEL OF PERCEPTUAL MEMORY

R. A. Kinchia and F. Smyzer Z}O Jan. 1867 34 p refs

{Grant NGR-33-016-067)

(NASA-CR-82958; 1-67-1)
- 05J

CFSTI: HC $3.00/MF $0.65 CSCL

A model is presented of the pcrceptual. procehss st:rrno:irh
i which an observer decides whether two snmul:lare r;:( ame o
{ different, with emphasis on the role of percgptula n':jeoneyaumtory'

tasks. The results of two experimaents, on'e wsul; a‘r:on o s
: are presented which illustrate the model's applica oo
_its validity.




A66-81611

AGE OIFFIASNCES IN THE RATE OF GAIN OF INFOR-

MATION, SIGNAL DETECTION STRATEGY AND CARDIO-

VASCULAR STATUS AMONG PILOTS.

J. Szafron {Lovelace Found. for Med. Educ. and Res.. Dept. of

Zxpti. Psychol.. Albuquerque. N. Mex.) .
Gerontologiz, voh 12.n0.1,1966.p.6-17. 23 refs. » .

A coscription is givan of work in progress which aims to
sketch on “aging profile” of capacities of profassional pilots
from ihe standpoint of cardicvascular and pulmonary physiol-
cgy and of expenmental p: - ~ology. The design of the p;y-
cnological experimants is intended to reflect the fact that flvfng
requiras. inter alia, making high-speed decisions and de_tecnpg
low probability and low intensity signals. as well as an‘,.ablh.ty
to receive snd retain significant amounts of information in
the course of routine control procedures. Measures of “re-
serve channel capacity’” and “thrashold resistance’ reveal that
in a sample of soma 200 active pilots, age differences are less
impressive than would be expected from gerontological liters-
ture. The in<ividual differences in some of the relevant modal-
ities of performanca are, however, related to cardiovascular
status among perfectly healthy men. Some maethodologicsl

implications of these data are briefly considered. .

A66-82021

METHODS OF MEASURING THE VELOCITY OF INFORMA-
TION TRANSMISSION OF VARIOUS VISUAL BIGNALS
{METCDY IZMERENHA SKOROSTI PERENOSA INFORMA-
TSH PRI RAZLICHENH ZRITEL'NYKH SIGNALOV).

laro Krzhivogiavy (Cnetral Profess. Union Soviet, "Sci.~Res.
Inst. of Ind. Safety, Prague, Czechoslovakia).

Voprosy Psikhologll, no. 2, Mar~Apr. 1966, p. 160-165.
7 rofs. In Russian.

A modified Landolt method is discussed in which the table
is substituted by rings, each with 8 to 12 breakpoints. The
method can be used in diagnostic psychology for measuring
the effoct of inzdequate working conditions or for the appraisal
of light and technical requirements. In general, this method
€30 be used for determination of visual signals of various
characters. applying only one-factor-information expressed
in Dits per second. :

~AL2.£2053
INVINSITY-TiME
EHAPE,
H. W. Leibowitz, Sharon E. Toif

. . ey. snd John L.
Stato U., University Park). sewre (Pe.

Jeurnal of Experimentel Ps chol |
Tou e ot y 0 ?g_y,_zgl;]%. Jul. 1966, p. 7-

Grant NiMK MHOEODS1.

The effect of
detormined for int
justed to produce

RELATIONSHIP AND PERCEIVED

exp?sure duration on perceived
ensity-time combinations
an.aqual amount of eff

shape was
which were ad-.
éctive photolytic

Curation i . shorter expo
s. but increases with exposure duration, puHZuls:-Il’;

soovy th
”r‘;»{:’ t:: cr{i'tlca’l duration of 0.1 gec. The resuits are inter
;“hm o ? ‘ecting the importance of temporal summstion
—— contrli:)::! :yu'am in the perception of shape, and the
- ‘on of time, independent of int
oo . onsity,
manifesistion of the tendency towerd shape commncv.v in the

4

A86-82238 3 ' :
SEARCH PERFORMANCE AS A FUNCTION OF PERIPHERAL

ACUITY.
Dorothy M. Johnston (Bosing Co.. Seattle, Wash.).
Human Factors, vol. 7, Dec. 18965, p. 527-535. 14 vefs.. .

This study was made to investigate the relaluonsh:p be-
tween the size of visual fields of observers and. (ume lequlr‘ed
to locate targets on statistic disp!ays‘. The ﬁndlr_\gs, which
indicate that people with large visual hel.ds can find (arg.eu'
more rapidly than observers with small h'elds. have prachca‘
selection and training application. Equauon's are presented
which can be used to determine search tlrn@ (h‘at can be
expected as a function of the size of tho visual field of the
observer and the apparent size of the area being searched.

A€6-82386 .

VISUAL AND AUDITORY STORES 'IN SHORT-TERM
MEMORY. d

Bennet B. Murdock, Jr. {Mo. U., Dept. of Psychoi.. Columbia).
Quarterly Journal of Experimental Psychology, vol. 18, Aug.
1966, p. 206-211. 12 refs.

Grant NIMH MH 10,882,

If retrieval in short-term memory can be either from a pre-
perceptual sensory store or from a post-perceptusl memory °
then recall should vary as a function of input into sensory
store. To test this possibility two experiments with paired
associates compared visual and auditory presentation under
conditions as comparable as possible. In both experiments
modality interacted with retention interval: more recency with
auditory but, in Experiment |, more primacy with visual. The
interaction was taken as support for the hypothesis. An al-
ternative hypothesis.(that storage is post-perceptual but not
a-historical} is discussed and weak negative evidence is pre-
sented.

A67-80150 :
BISENSORY SIGNAL DETECTION.
Miiton D. Suboski {Ind. U., Bloomington),

Psychonomic Sci
v cience, vol. 6, Sep. 15, 1866. p. 57-58. 12

Grant NSF GB-2843, '

In an experiment comparing unimodal w}:h bimodali sibnal

detection, groups of j
. subjects performed a f r
. . o °
spatlal forced-choice visual and 8. " * e e

’

riminability snd a compara-
; ory performance, with i
nteractions between tasks, e

blela decrement in bisensory audit
evidence for other i
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A67-80289

THE HERITABILITY OF VISUALIZATION, PERCEPTUAL

SPEED AND SPATIAL ORIENTATION.
R Trawis Osborne and A. James Gregor (Ga. U, Athens and
Tex. U. Austin. B
Perceptual and Motor' Skills, vol. 23. Oct. 1966, p. 379 390
S0refs

Thirty-three parrs of MZ twins and 12 pars of hke-sexed
DZ wwins. 32 boys and 58 girls. 40 of whom were Negro and
50 white. whose ages ranged from 13 to 18, were given a
batiery of psychological tests which included {1} the Surface
Development Test. (2} Porteus Mazes, (3} the Newcastle
Spatial Test. (4) the Paper Folding Test. (5) the Idenucal
Pictures Test. Perceptual Speed. (8) the Objective-Aperture
Test. Form B. and (7) Cube Comparisons. Using three dif-
ferent heritability ratos. (1) The Holzinger heritabiity coef-
ficent. (2) the Hertabiity rato proposed by Nichols, and
(3} the F rato (Block). the relative intra-pair similarty of
k.2 and like-sexed DZ twins on the selected perceptual tasks
was deterrmined All the MZ correlations were greater than
the corresponding rs for the DZ twins. Four of the nine dif-
ferences were significant (p .05). The range of heritability
coefficient ratios (Holzinger) was from .15 to .89, with MZ
intraciass rs ranging from .46 to .81 and OZ rs from .08 to
.72, The agreement among tests suggests that the mental
abilities represented arc independently inherited with as
much as 89% of the within-family variance accounfed for by
hereditary factors.

A67-80507
PRELIMINARY FINDINGS ON SOME EFFECTS OF VERY
FAST SEQUENTIAL INPUT RATES ON PERCEPTION.
Im. S. Mayzner, M. E. Tresselt. and A. Cohen (N.Y. U, New
York City).
Psychonomic Science, vol. 8, Dec. 25. 1966, p. 513-514. 7
rels.

A study was made of the effects of presenting to the visual
sysiem @ string of very fast sequential inputs, empioying com-
r-tased CRT display system. The results showed that for

ing @ work, or tmall line :egme_ms) approximate the first
~3f of these sequentially presented inputs were not perceived,
i c.coloy order was iregular and display input rate was fixed
st curtzin valuos betwesn clear simuitansity and clesr se-

CLonUlLty.

r five or ten mputs lie. all Xs, random letters, letters .

A87-80599

VISUAL AND ACOUSTIC CONFUSABILITY IN A VISUAL
SEARCH TASK.

G. A. Kaplan, A. Yonas, and A. Shurcliff {Cornell U.. Ithaca,
N.Y.).

Perception and Psychophysics, vol. 1, Jun. 1966, p. 172-174.
18 refs.

Gran, U.S. OE 6-10-156.

Visual and acoustic confusability between a target item
and background items was varied in 8 visual search task. Visual
confusability was a highly significant source of difficulty while
acoustic confusability had no effect The results do not seem
to be interpretable within a8 thoory which sssumes compuisory
suditory encoding of visual information.
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A ‘ N63-12844 National Academy of Sciences, Washington, D.C. F

A)

. . . f IMPACT ACCELERATION STRESS. A
‘ N ‘ . SYMPOSIUM HELD :
A63-12640 BROOKS AIR FORCE BASE, SAN ANTONIO, TEXAS NOVEMBQ;’
i DLsIGN CONCEPTS FOR DOME TYPE (IELMET IMPROVEMENTS. 27-29, 1961 [UNDER THE AUSPICES OF THE MAN IN SPACE
| Ruscoe G. Dartlett, Jr. (U, 5, Naval School of Avieiie Medicine, "\ COMMITTEE OF THE SPACE SCIENCE BOARD NATIONAL

Vimescoln, Fia) ‘ . * ACADEMY Of SCIENCES)
v Robert Hume, ed. 1962 494p 1152 refs

; hensiv, i ibli

Proposed modification of the dome-type pressure- suit helmet ‘ (SU;;):::QOI':O’:;%’;:'gbhogx’;hy
bascd on an adaption of a device designed to conserve oxygen, : (NAS-NRC P)’ rontj , and Navy)
prevent hyperveatilation, and humidify the inspired dry oxygen, = : i / Ub'977) Available from NAS: $3.00
The design of the humidity exchanger of the helmet {8 described, CONTENTS: -
including (1) the mouthpiece which can be used by the aviator if 1. REVIEW OF NASA IMPACT WORK AND PLANS  Alfred m
he wishes; (2) the breathing duct, which also acts as a condenser Mayo (NASA. Wash,, D.C.) P 515 (5we Nbﬂ*??ﬁls.
by serving as a heat exchanger betwleen \h&)e::irhed g‘udnu nnlc: the ’ ggrl&)
atmosphere inside or outside the helmet; e humidity collec- - REVIEW AND F y '
tion chamber; (4) a valved expiratory duct which carries the last STATES ARMY (JDaRnEliA(S::r B?:‘,,IA?AP,A,“C; SI:JDSISqu:OL:‘NIGTf:

portion of each expiration into the pressure suit; (5) an inspiratory eral) ond Anth
] ! » . ony A. Bezreh (Army Board for Ai ’
¥ opening; (6) the wicking membrane, which - ideally - should not b 17-20 (See N63-12846 0714 ( Y 41 or  Aircraft)

Pass gases but should pass moisture {reeiy by capillarity; (7) the -
Sohiows; (8) the veat duct for bellows movement; and (9) the oxygen - : 13, FEDERAL AVIATION AGENCY IMPACT RESEARCH Jomes
! L Goddard (FAA. Wash., D.C) p 2123 (See N63-12847

delivery system.
e 07-16)

B . e a
' - 4. BIOMECHANICAL PROBLEMS OF THE LUMBAR SPINE Olof
Perey (Lasarette, Orebro, Sweden) p 25-26 (See N63-
12848 07-16) :
5. THE PHYSIOLOGIC ACCELEROMETERS M. P. lansberg -
: (Natl. Aeromed. Center, Netheriands) p 27-34 (See {
’ N63-12849 07-1¢6) :

. ‘ © 6. FRENCH OBSERVATIONS AND RESEARCH CONCERNING
! IMPACT AND CRASH  Francois Violette (Centre d’Enseigne- -

’ ment de Recherches de Medecine Aeronautique, Paris)
P 35-37 (See N63-12850 07-16) ,

7. AVIATION CRASH INJURY RESEARCH—REVIEW OF THE
! FLIGHT SAFETY FOUNDATION IMPACT WORK AND PLANS
) "7 Merwyn A, Kratt (Flight Safety Foundation) P 3943 (See

N63-12851 07-16)

Aerospace Medicine, vol. 34, Mar, 1963, p. 213-2}7, Con?oins.a compre-

A .

B d

|
{
|

.

\ By 2p “4‘75/ A3 -/2FSS 3024

“B. CAUSES OF IMPACT INJURY IN AUTOMOBILE ACCIDENTS - ' -
Robert A. Wolt (Cornell U) p 4559 2 refs (See - 20. A COMPARISON OF THE RESPONSES OF MEN AND DUM.
N63-12852 07-16) : MIES TO SHIP SHOCK MOTIONS  Arthur E. Hirsch (David
9. HUMAN AND ANIMAL IMPACT STUDIES IN U.S. UNIVER- Taylor Model Basin) p 185-190  (See N63-12864 07-16)
SITIES  Herbert R. Lissner (Wayne State U.) p 61-67 21. A MINIMAL COMPRESSION FRACTURE OF T-3 AS A RE-
(See N63-12853 07-16) SULT OF IMPACT  Galen A. Holcomb and Marilyn Huheey
10. AUTOMOTIVE IMPACT  A. L. Haynes (Ford Motor Co.) (Stanley Aviation Corp.) p 191-194 (See N63-12865
p69-82 (See N43-12854 07-16) 07-16)

N
N

- THE DYNAMICS OF HUMAN RESTRAINT SYSTEMS  Peter
R. Payne (Frost Engineering Dev. Corp.) p 195-257 23
refs  (See N63-12866 07-16)

- A RESEARCH PROGRAM TO DEVELOP A 60 "G” PERSON-
NEL RESTRAINT SYSTEM Howard E. Freeman (Chance
Vought Corp.) p' 259-264 3 refs (See N63-12867
07-16)

. FULL BODY SUPPORT SYSTEMS R. F. Gray (Naval Air
Devetopment Center) P 265-270 3 refs (See N&3-

12868 07-16)

———

11. IMPACT STUDIES OF THE UNITED STATES AEROSPACE
INDUSTRY  Galen A. Holcomb (Stanley Aviation Corp.)
p83-119  3lrets (See N63-12855 07-16)

12. BIOMECHANICS OF IMPACT INJURY Henning E. von .

1 _ Gierke  (Aerospace Med. Res. Labs., Wright-Patterson AFB) -

’ P121-122  (See N63-12856 07-18) .

13. JOLT EFFECTS OF IMPACT ON MAN John P. Stapp

; (School of Aerospace Medicine, Brooks AFB) p 123-130

{See N63-12857 07-16)

14. BIOMECHANICAL STUDIES ON THE BONES OF THE FACE :

N
w

[
~

- PR
e b e ol

Donald F. Huelke (Michigan U) p 131133 11 ref ; 25. AN ANALOG COMPUTER WHICH DETERMINES HUMAN

| (See N63.12858 07-16) . TOLERANCE TO ACCELERATION  Peter R. Payne (Frost;
| 15. STEERING WHEEL IMPACT  Murray Burnstine (Horvard U. { ~ Ergineering Dev. Corp)  p271.299 18 refy (See N63-

Medical School) p 135-139 1 ref (See NG63-12859 12869 07-16)
4  o7e) : 26. SOME CURRENT IMPACT STUDIES 1N GREAT BRITAIN
’ 16. CRITERIA FOR INJURY POTENTIAL Charles W. Godd ! . C. Cuignard (R. A. F. Inst. of Avietion Medicine, Farm.
., : {General Motors Corp. Res. Labs. Div., Detroit, Mich.) ; ]b;g;‘(;g(; ]g)' Brit) p 301311 2 refs  (See N63-
: : 141144 2refs  (See N63-12860 07-16 N
; 7. gxpemmces N :{EA(D INJURY AND SKEI.E)TAL RESEARCH ’ . 27. USAF IMPACT ACCELERATION PROGRAM AND FACILITIES
; i E. S. Gurdjion (Wayne State U) p 145157 9 refs{ : g/il}ord R. qukins ond fiufus R. Hessberg (Air Force Systems
% 18 f&:&?ﬁ:ﬁﬂgg}g INTERNAL ORGANS F. G { ‘52:2:3?";‘;:53; r;%‘;m Oft ndrews AF8) " 313322
) . . Gaynor * N
3 gvons (Michigan U.) and Lcwrencsz M. 620;;;;2(\3/;)?@ o2 ;’:Lt’cjfsz’?oz'y) TR:V:’E‘;S 3»;':red( Slee M::Z;l;e); (Harvard U.
tate U)  p 159-171 7 refs  (See N63- -16) . " -12872  07-16)
! - 19. COMPARISON OF THE DYNAMIC CHARACTERISTICS OF SRS ::";“CA“ON OF THE IMPACT SENSITIVITY METHOD TO
i DUMMIES, ANIMALS AND MAN  Rolf R. Coermann { MATE STRUCTURES  Murray Komhauser and Armand
1

P (Acrospace Med. Res. Labs., Wright-Patterson AFB)  p 173-
| iC4 Grefs  (Ses N63-12863 07-16) |
{
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. 30. AUTOMOTIVE HUMAN
(Minnesota U} p 34

07-18)
31. INVESTIGATION ON

32. A CHRONOLOGICAL 8!
EFFECTS OF IMPACT

N63-12376 07-16)

AL

A i

B

CRASH STUDIES James J. Ryan
5-353 6 refs (See N63-12874

LONG-STRETCHING B8ODY RE-

STRAINTS  Bertil Aldman (Bromma, Sweden) p 355-
360 3refs (See N63-12875 07-16)

BLIOGRAPHY ON THE BIOLOGICAL
Carl C. Clark, Denis Faubert, and

Bruce Coopor (Martin Co.) p 375-458 1015 refs  (See

.

N63-12852 Cornell U.  Automotive Crash Injury Research, New
York, N.Y.

CAUSES OF IMPACT INJURY IN AUTOMOBILE ACCIDENTS

Robert A. Wolf In Natl. Acad. of Sci. Impact Acceleration Stress
A Symposium held at Brooks AFB, Tex., Nov. 27-29, 1961 p 45-59
“2refs (See N63-12844 07-16) NAS: $3.00
A ranking procedure which provides 6 measure of the order of
importance of ten causes of impact injury in automobile accidents
is presented. The couses are discussed in terms of their variation
with six categorigs of impact: oll directions lumped, then front, side,
rear, principal rollover, and other, Five of the ten features of outo-
mobile interiors emerge as consistent major causes of injury. They are:
instrument panels, windshields, steering assemblies, door structures,
and ejection. Some other causes appear dominant oply under certain

directions of impact; for example, top structures emerge os a strong
cause only in rollover. These results are bosed on accident-injury
experience in the pre-seat-belt era in the United States. The ranking
procedure used here is.not a substitute for detailed and controlled
9nclysis, as it is essentially a tabulation process, but it has several
important uses: (1) It provides an overview of the type of research
which Automobile Crash Injury Research performs. (2) k provides
some indication of an order or priority for automobile designer in
his efforts toward building safer cors. (3) it provides clues for guid-
ance of further study and research. tv.l

.

BREa aauce.

N63-12853 Wayne State u.,
HUMAN AND ANIMAL IMPA!
Herbert R. Lissner

Human and animal impact stu

either actual or simuloted;
- outomobile crashes after they
investigations which
| nivey
] the njury. -

In Natl. Acad. of Sci.

i ks AFB, Tex., Nov. 27-
A Symposium held at Brool ,
. (SeeYN63-\2844 07-16) NAS: $3.00

E ing three categories: (1) progrome
" e or oevont (2) investigations of

hove occurred;
attempt to relcte the ext
to the parameters of

Detroit, Mich.
CT STUDIES IN U.S. UNIVERSITIES

Impact Acceleration Stress
29, 1961 p 61-67

dies in U. S. universities deal with
d automobile crashes,
actuol on-the-road
and (3) laboratory
ent and severity of the
the impact mpomibkl foLv.
vl .
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N63-12854 Ford Motor Co. Product Study Engineering Office,

Detroit, Mich.

AUTOMOTIVE IMPACY

A. L. Haynes In Natl. Acad. of Sci. Impact Acceleration Stress

A Symposium held at Brooks AFB, Tex., Nov. 27-29, 1961 p 69-82

(See N63-12844 07-16) NAS: $3.00 .
An outline is presented for some of the techniques employed for

obtaining factual data on automotive impacts. These research studies

have been conducted os part of an ever-expanding program to

- develop design features and methods for reducing occupant injuries

in actual accidents. Some values of human tolerance to impact forces
have been estimated by comparisons of actual accidents and occu-
pont injury with the force and kinematic data obtained in research
impact studies. Techniques have been developed for predicting the
loading patterns and structural behavior characteristics which can be
anticipated under particular crash-impact conditions. However, much
less is known about the human response to impact loading. Studies
in this field are underway at various medical centers, frequently
with the financial sponsorship of automobile manufacturers. Statistical
analysis of accidents involving late model cars have demonstrated

" that ot ndvcﬁon»iq_occupom injuries aiready has been achieved.

L er.l‘.
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N63-12855 Stanley Aviation Corp., Denver, Colo,

IMPACT STUDIES OF THE UNITED STATES AEROSPACE INDUSTRY

Galen A. Holcomb In Notl. Acad. of Sci. Impact Acceleration

Stress A Symposiym held ot Brooks AFB, Tex., Nov. 27.29 1961

p83-; 19 31 refs (See N63-1284407-16) NAS, $3.00 "
survey of impact studies of the United States aeros, i
sur ace in-

d"’"’f indicated the following needs: (1) Further animal s’ucri)ies and

tolerance to complex accelerations, includin
! 0 Y g abrupt pulses super-
imposed on sustained acceleration. (3) Intensive anolytical studies

N63-12859 Haryard U. Medicol School, Boston, Mass.
STEERING WHEEL IMPACT

Murray Burnstine  In Natl. Acad. of . Sci. Impoct Acceleration

" Stress A Symposium held ot Brooks AFB, Tex., Nov. 27-29, 1961~

P 135139 1ref (See N63-12844 07-16) NAS: $3.00
(PHS Grant RG-6084)

The manner in which various automobile steering whecls hove
been observed to function as either injury-producing or protective
structures is studied. The steering wheels were first studied ot the
scene of fatal collisions, where their deformation and deviation from
the installed position was recorded. The steering wheels and often the
complete steering-wheel mast-jacket assemblies were subsequently

‘removed for more detailed loboratory analysis. Results indicated that
the recessed-hub steering-wheel design functions as o load limiting
device while yielding. Its effectiveness is due in part to the ability of
the human body to deform and distribute the total load among adjo-
cent structures. When the load application is through the relatively
lorge circumference rim as compared to the hub, the resulting shear-
ing stress is reduced considerably. Bruising, due to local high unit
bearing or contact pressures, can be reduced by increasing the pro-
iected area of the steering wheel rim. Most of the energy absorption
charocteristics of the wheel ossembly are dependent on spoke design,
and a thicker rim would reduce contoct pressures for both the oxiol-

ongl radial-impact modes. . RN & X

i e

- CRITERIA FOR INJURY POTENTIAL

N63-12860 General Motors Corp. Research Labs. Div., Detroit,
Mich.

Chorles W. Godd In Natl. Acad. of Sci. Impact Acceleration
Stress A Symposium held at Brooks AFB, Tex., Nov. 27-29, 1961
P141-144  3refs (See N63-12844 07-16) NAS: $3.00

Criteria for injury potential of automotive instrument-panel pad-
dings, visors, projections, efc., is presented. The three criteria for injury
potential are: (1) the selection of a crushable material on the basis of
its load deflection properties, obtained at some arbitrary rate of
loading and unloading; (2) the rate of loading which may be taken
into account only by selecting fest impacting hammer velocity or
velacities most representative of actual accidents, for which one must
resort to statistics of accidents as well as studies of car and occupant
kinomatics in the accident; and (3) the yielding and energy absorption .,
of the undorlying or surrounding structure. vl

N63-12862 Michigon U., Ann Arbor

IMPACT DAMAGE TO INTERNAL ORGANS

Lawrence M. Patrick (Wayne State U., Detroit) ond F. Gaynor Evans
In Notl. Acad. of Sci. Impact Acceleration Stress A Symposium
held at Brooks AFB, Tex., Nov. 27-29, 1961 p 159-171 7 refs
(See N63-12844 07-16) NAS: $3.00

(PHS Grants RG-A-3865(C2) and RG-6384(C2))

Contusions, lacerations, and ruptures of the thoracic, abdominal,
and pelvic viscera, arising from the various types of stresses and
strains produced by impacts to different parts of the human body in
automobile and aircraft accidents, are discussed. Results indicate that
damage or injury produced in the human body by acceleration is due
to the internal organs behaving os viscoelastic materials. Further-

-more, the magnitude of the stress ond occeleration, or dynamic _
_ response, can be increased by the elasticity of the human tono, as is

known from the theory of elastic structures. ) lvl
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N63-12863  Aeronautical Systems Div.
Research labs., Wright-Patterson AFB, Ohio
COMPARISON OF THE DYNAMIC CHARACTERISTICS Of
DUMMIES, ANIMALS AND 21~ N

Rolf R. Coermann In Notl. Acad. of Sci. Impact Acceleration
Stress A Symposium held at Brooks AFB, Tex., Nov. 27-29, 1961
p173-184 Orefs (See N63-12844 07-16) NAS: $3.00

Aerospace  Medical

Man, animals, and dummies have different dynamic characteris-

tics which con be determined by measurement of the mechanical
impedance under steady-state vibration. While the parameters of the
dummies ore constant for a wide range of acceleration amplitude
ond pulse duration, the response of living organisms depends vpon
the magnitude of the applied force. The theory of impact explains
the relationship of whole-body resonances 1o the response o impacts
with varying pulse durations. By measuring the transmitted force to
the body during impact, the change of the fundomental frequencies
of the test subject can be detected. Transmission factor and phase
shift are revecling criterio of this test method. Before using sub-
stitutes for man in dynamic tests, their dynamic characteristics for
the type of excitation studied must be carefully tested, and any

mlvsionfmmwchndymnicmtmﬂbcnlohd'o'hc proper
porometers of mon, ) )

4
w o

lv.l.
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N63-12870 Royal Air Force. Inst. of Avigtion Medicine, Farn-

. borough (Gt. Brit.)

=~ SOME CURRENT IMPACYT STUDIES IN GREAT BRITAIN

Impact Acceleration Stress

J. C. Guignard  In Natl. Acad. of Sci.
p 301-

A Symposium held at Brooks AFB, Tex., Nov. 27-29, 1961
311 2refs  (See N63-12844 07-16)  NAS: $3.00 )

This paper gives o general outline of some of the work whlch. hc.n
been done in recent years or is currently in progress in Great Britain
in the field of impact acceleration stress. Emphasis is on the work of
the Royal Air Force Institute of Aviation Medicine, Farnborough. There
is yet no official British-manned spaceflight program. Consequently,
.there is no work on impact or vibration being done in Government
establishments which is specifically related to problems in space
medicine, Acceleration research of L.AM,, for example, is directed
solely to current problems in service aviation medicine. Auvthor

N63-12871 Air Force Systems Command. Bioastronautics O_ﬂice,
Andrews AFB, Md.

USAF IMPACT ACCELERATION PROGRAM AND FACILITIES
Willard R. Hawkins and Rufus R. Hessberg In Natl. Acad. of Sci.
Impact Acceleration Stress A Symposium held at Brooks AFB, Tex.,
Nov. 27-29, 1961 p 313-322
$3.00

The program and its facilities are discussed. The purpose of the |

progrom is to establish criteria for design of manned cerospace vehi-
.des in which accelerations, d«elerc?ions, buffeting, impact, and

pressure differentials are to be encountered during any normal or :
smergency phose of flight, o o el

(See N63-12844 07-16) - NAS:

N63-12872 Horvard U. Medical School, Boston, Mass.
PATH GF BODY TRAVEL :
Alfred L. Moseley In Natl. Acad. of Sci. Impact Acceleration
Stress A Symposium held at Brooks AFB, Tex., Nov. 27-29, 1961
P 323-331  (See N63-12844 07-16) NAS: $3.00

(PHS Grant RG-6084)

General choracteristics of the direction of motion of occupants
inside vehicles involved in right-angle, rear-end, and fixed-object colli-
sions are described. Three generalizations may be made from sample
clinical cases illustrating factors concerre d with the path of body
travel in the case of sudden deceleration: (1) The design of structures
for the purpose of protecting an occupant during deceleration must
take into account the location ‘of the impact site. (2) Since multiple
impacts occur between vehicles and structures which they hit, decel-

eration protection must take into account, not only an initial impadt,
- but also the series of impacts which follow between the occuponts and
the vehicle. (3) Since deaths occur from missiles, o factor which should
be of concern in deceleration geometry is the design of enclosures for
storage or transportation of equipment, for example the fixation of a
100l box in the trunk of an automobile. Lv.t.
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N63-12874 Minnesota U., Minneapolis
AUTOMOTIVE HUMAN CRASH STUDIES
_James J. Ryan  In Natl. Acad. of Sci. Impact Acceleration Stress
A Symposium held at Brooks AFB, Tex., Nov. 27-2%,71961  p 345-
353 brefs  (See N63-12844 07-16) NAS: $3.00
The purpose of automotive human crash studies was to invent
and test mechanical designs to reduce the destructive forces of colli-
sion on automotive and airspace passengers. Developments which
have been produced and tested in this laboratory include engineered
automatic seat belts, hydraulic shock absorbing bumpers, a lorge
padded steering post with a short travel absorber and a retracting

% steering wheel rim for the driver, and a dash recessed under the
windshield in front of the passenger. With judicial padding, the

4 flaiking of the arms ond the- legs of the body held by the seat belts '

4 ore turther protecied from Injuries, . K2 9

:

N63-12875

“INVESTIGATIONS ON LONG-STRETCHING BODY RESTRAINTS
Bertil Aldman (Bromma, Sweden) In Natl. Acad. of Sci. Impact
Acceleration Stress A Symposium held ot Brooks AFB, Tex.,
Nov. 27-29, 1961 p 355-360 3 refs (See N63-12844 07-16)
NAS: $3.00

The use of long-stretching straps for restraint in an automabile

) where the space is so limited that upper torso restraint is decrnd i

‘ discussed. The use of such straps means that even with very high

rate-of-onset of deceleration for the automobile, the rote:of-anies

of deceleration for the restrained body will be governed by the
stretching properties of the straps. Neither the time delay nor the
deceleration pattern of the outomobile will be of much influence if
if the stretching properties of the restraint are such that the decelero-
tion of the occupant is tolerable under the worst possible conditions.

o - K2R

_

N63-20314  Deutsche Versuchsanstalt fur Luft- und Raum-’
fahrt. Porz (W. Germany) '
THEORETICAL STUDIES OF THE TOLERANCE OF AUTO-‘
MOBILE SAFETY BELTS TO ABRUPT DECELERATIONS’
AND SHOCK TESTS ([THEORETISCHE BETRACHTUNGEN
UBER DIE VERTRAGLICHKEIT STOSSFURMIGER VERZO-
GERUNGEN UND STOSSVERSUCHE MIT ANSCHNALL."
GURTEN FUR AUTOS)

H. L Vogt Apr. 1963@ 38 refs In GERMAN
(DVL-266)

The theoretical basis of human tolerance to shock type
deceleration forces is discussed. After a survey of the presem‘
use of safety belts in aircraft and automobiles. shock studies
with safety beits were conducted in aircraft and automobiles
at the Institute of Flight Medicine of the German Research
Institute for Air and Space Travel. The deceleration was 3 10 .
i 4 g over a period of 0.1 sec. The behavior of the test subject
in the belt was recorded by slow motion and by photographs.
The shoulder-abdomen safety belt gave best support for sport
pilots and sail planes. The three-point contact belt and the
two-point contact belt gave the body good support in auto-
mobiles. The three-point contact belt is preferred because of
the larger supporting area. Abdomen belts are not recom-
mended for automobiles. The test results are discussed in the
light of tests and experiences with safety befts in sviation
: - © TYrans. by bv.l:
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Ab64-2555) .
-i  PATHOLOGY AND PHYSIOLOGY OF GUINEA PIGS UNDER SE~_
"LECTED CONDITIONS OF IMPACT AND SUPPORT-RESTRAINT.
iC. F. Lombard, S. Davis Bronson, F. C. Thiede, Perry Close,
iand F. M. Larmie (Northrop Corp., Northrop Space Laboratories,
: Biodynamics Laboratory, Hawthorne, Calif,). '
(Aerospace Medical Association, Annual Meeting, 35th, Miami,
« Fla., May 11-14, 1964.)
: Aerospace Medicine, vol. 35, Sept. 1964, p. 860-866. 6 refs.
Study of the use of guinea pigs to examine the problem of
" human tolerance to and survival under impact conditions. Guinea
pigs oriented transversely to the forcing function (& Gy and £ Gy)
and with a fully contoured rigid support-restraint system survived
exposure to 240 G for 3 millisec at 100,000 G/sec onset. Recoverable
- pulmonary hemorrhage and shock were incurred. Some minor lac-
eration of liver and spleen was infrequently observed, but this is
apparently recoverable. However, if the head of the animal was
not properly restrained, fatal injury resulted from (1) stretching of
brain stem with no head restraint, (2) compression of brain stem
with improper heat restraint permitting rotation of head on cervical
spine at the atlanto-occipital joint, and (3) cerebral hemorrhage
when head restraint was loose, permitting rebound of head against
the rigid support. Without contoured support (flat) laceration of
abdominal viscera was severe in the + G, orientation. Guinea pigs
oriented headward or tailward (x G,) to the forcing function at the
240-G level did not survive the severe visceral lacerations, although
, the pathology incurred indicates that the headward acceleration
(-O-G‘) could be survived at a higher level than the tailward (-Gg) ac~
~Geleration if the displacement of the abdominal vi
.| by proper-comtainments-:. ., e
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A64-27026 - - - .- -y
BIODYNAMIC PROBLEMS OF AERONAUTICS AND ASTRONAUTICS
[BIODYNAMISCHE PROBLEME DER LUFT- UND RAUMFAHRT].
Rolf Coermann (Max-Planck-Inatitut ftir Arbeitsphysiologie,
Dortmund, West Germany; USAF, Systems Command, Aerospace
Medical Div., Aerospace Medical Research Laboratories, Wright-
Patterson AFB, Ohio),

IN: WISSENSCHAFTLICHE GESELLSCHAFT FUR LUFT- UND
RAUMFAHRT E.V. (WGLR), JAHRESTAGUNG IN BRAUNSCHWEIG
VOM 9. BIS 12. OKTOBER 1962, JAHRBUCH,

Edited by Hermann Blenk.

Braunschweig, Friedrich Vieweg und Sohn, 1963, p. 581-591;
Discussion, p. 591, 592, 14 refs. In German,

Discussion of the dynamic factors of the human body and the
space environment that affect pilot efficiency, The significance of
the dynamic characteristics of the skin and muscular system for
the protection of hearing is examined, as is the effect of mechanical
vibrations of various frequencies upon human efficiency. Mechanical
impedance curves for the entire human body are presented, and the
variability of these curves is illustrated as a function of body posi-
tion restraining-system effects. The relation between the dynamic
behavior of the human body and the resistance to vibration is ex-

A64-80320

3 3ystem i3 Automatically included, b
anelysis of & spring
mn {s far greater

plained. The theoretical a:pects of the effect of shocks upon a accel
human body are cutlined, the limits of human endurance are . Impacts produces mm{u mﬁndon and skull deformarien ta bead - — 4
noted. » Some results oblic..« with animals and aathrupometric - : Ram &rea tesulting in ceacussion,
duramipe are presentod. . Ve P - - —
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S . A64.80557 i p— o ——
;i ¢ “WHIPLASH" INJURIES. : , A E . LT
&2z + 5 John J. Dowling (Jefferson Med. School, Philadelphta, Pa) S " p64-30686 SRR
Industrial Nurses J al, vol. 12, May 1964 . . . Loy
American Assoclarion of Industrial Hurses Journal, vol. 12, May 284 .; MOTOR VEHICLE ACCIDENTS OF FLYING AND'NON-FLYING AIR ** % .33

P

P.12-15, 3435,

Varlous aspects of the mechanics of whiplash injury are discussed {n the
light of more recent information. Sites of injury in the neck and vertebral
column are identified and discussed trom a clinical point of view, Symptoms

1 end specific effects in damaged areas are described. The significance of '_-".’fqr
., &aznosis by X-cay s stressed, and treatmnent by tmmobilization and rest -
 rocommandeds e cemmemnd
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' FORCE PERSONNEL.
Marti J, Karvonen (Inst. of Occupational Health, Helsink, Finland),
Aerospace Medicine, vol, 35, Aug. 1964, p. 739-740, 11 refs,

The hospital admissions and deaths from motor vehicle accidents In the
United States Alr Force were approximately 1.8 times as frequent among the
nonflying as among the flylng personnel. The rates for officers were from
. ___one half to one third of those of the corresponding total Air Force populadon,
'Even among the officers, the rates of the flyers tended to be lower than those
of the nonflyers. Mortality from other injuries, Le_, primarily from aircraft
accidents, is high among the flylng personnel, but this is not reflected in the
,hospital admission rate, The mortality from motor vehicle accidents is com-
.pared with United States natonal figures for men of different ages. The
sffect of the age structure of the populations and of exposurs is discussed.
“%rar, “The coaclusion sppears valid that Alr Forcs sslectioa and/oc flight training”
~dacrease the risk of motor vehicle accidents,
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- Institute of Electrical and Electronics Engineers.

i as those expected for the parachute landing impacts of the Apollo

. & water inertia brahe,

: human subjects, in 16 body orientations, were exposed to stopping

| rate, duration, and magnitude, simulating different types of landiﬁg

Il

1

A65-10732 = ' il
TUTORIAL SESSION IN BIODYNAMICS. B
John P. Stapp {(USAF, Braoks AFB, Tex.). e

IN: ANNUAL ROCKY MOUNTAIN BIOENGINEERING SYMPOSIUM,
FIRST, U. S. AIR FORCE ACADEMY, COLORADO SPRINGS,
COLO., MAY 4,5, 1964, PROCEEDINGS.

Symposium sponsored by the U, S. Air Force Academy and the
Committee on Electrical Techniques in Medicine and Biology,

Edited by Grover J. D. Schock.
Colorado Springs, U. S. Air Force Academy, 1964, p. 113-122.
Study of the physiological effects of abrupt decelerations, such

space capsule. Humans and anesthetized animals were studied on
4 sled accelerated on rails by a pneumatic catapult and atopped by \
Subijects were decelerated abfuptly from ;

brake entry velocities of 20 to 45 fps to stop in 4 to 34 in, The

distances of 17 to 34 in. for seven different conditions of impact

: )

L ! .
} A65-11395 ety
N A COMPARISON OF METHODS FOR THE EVALUATION OF 7
) —
.

PROTECTIVE HEADGEAR. ] o
J. B. Roberts and E. H. Hygh (U.S. Naval Ordnance Laboratory,
Corona, Calif.; Utah, University, Physics Dept., Salt Lake City,

Utah).

Aerospace Medicine, vol. 35, Nov., 1964, p. 1044-1047. 7 refs.
Mathematical analysis of the swingaway and rigid anvil systems

for the impact testing of helmets used for vehicular and sports

It is noted that nonresilient helmet liners are apt to

protection.
As an illustration, it is

fare better on the swingaway device.
assumed that the helmet liner is capable of absorbing a total of
120 ft-Ib of energy. On a swingaway test in which the input energy
is 120 ft-1b, the energy available for conversion to heat on the
,first blow is about 60 ft-1b. and the helmet quite likely will stand
another blew of the sams magnitude. On the other hand, if the
same input energy is used in an anvil test, over 100 {t-lb is con-
verted to heat on the first blow, and there is absolutely no chance
for the nonresilient liner to withstand a second blow. This is seen
to be an important consideration in the testing of any helmet des~

'
i

? l:'rx‘aces. Autopoive- on two of the ani;nal-d(: bl‘ackfb&arhand 2 . ,tined for use in an environment where multiple blows are to be
. chimpanzee) are dncuoae?. as are se ectf: ests O e uman ’; expected. Possible cavitation damage is also found to be best in- ¥
subjects. The results indicate a safe limit of 25 peak G, provided d C W.MLR, T
N foum s N s < dicated by a fixed-anvil test. . .o,
body restraints minimize adverse displacements. It is recommended ' : e ¢
t . that.inflatable air cushions be installed on either side of the head : TUTTT s e s ~
; veot ia the Apollo capeule to prevent hyperflexion of the neck. .. . kY .
O P.K. !
G e v S 4
EESE
SN —
e " e ——————— " —a—— r.-.-—c..».-..—s»-rv.--—T -
; - } ) A66-30480
E Ll . . DESIGN OF A DEVICE TO TEST ABRUPT DECELERATIONS FROM
-t T A85-30023 ™ HIGH VELOCITIES.

PR

Rl FUNDAMENTAL ASPECTS OE;DLMPAC:MS "11"&;.) THE HUMAN BODY.
M. Patrick (Wayne State U., Detroit, Mich.

;umal of Engruoy:mennl Sciences, vol. 7, Oct. 1964, p. 25-29, 9refs,.

Grants No, PHS-G-AC-00054-05 and PHS-G-DE-0141 6-03. ;

The problem of determining human tolerance levels to impact in-
jury is a difficult one to solve because of the limited amount of humlnnd.
experimental evidence and because of the number of variables invoive
The use of cadavers and animals is suggested, The author discuslsel
factors in the dynamics and responses of the human body to acce :r;
adon and impact on the head, Seat cushions and the dynamic load face
tor are related to jerk and mean acceleration levels, Factors to be
studied when considering the overall effect of impact are the direcd:n,
duradon, and magnitude of impact, the impacting surface, effects :m .
acceleretion, dynamics of the body and impacting devie, and the H
action between the hydraulic surge and the muscular and ligamene

77 “tous sBicuments on remole Areas, _ . .

3 - i e
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Inc. ,

F. J. Fisch and L. M. McClernan (Aircraft Armaments,
Cockeysville, Md.).

i IN: INSTITUTE OF ENVIRONMENTAL SCIENCES, ANNUAL TECH-
{ NICAL MEETING, SAN DIEGO, CALIF., APRIL 13-15, 1966, PRO-
i CEEDINGS. [A66-30434 16-11]

(l Mt. Prospect, Ill., Institute of Environmental Sciences, 1966,
| P. 367-384. 14 refs.

! Contract No. AF 33(615)-2961. .
! Development of a facility concept which would provide a device
f in which present-day and future air crash events can be simulated

| in order to permit evaluation of seating and restraint systems,

1 structural dynamics, etc., for aircraft and spacecraft.
f

i

t

|

1

i

i

concept consists of a rail-guided test carriage which can be driven
in a circular path, like a centrifuge, to develop long-term, rela-
tively low-level acceleration or, in a linear manner, to simulate
short-time, large-velocity-change impact-deceleration events. In
addition, these two sections of the facility can be combined, through
the use of a suitable switching mechanism, to provide the capability
of simulating a situation, such as orbital reentry,
long-term, low-level deceleration terminated by high-g impact.
that described is needed to .
F.R.L.

which involves a
! ! It

is considered that a facility such as
. solve design and safety problems in the coming decade.

The facility '

olr 4
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A66-32146 #
CRASH AND BALLISTIC PROTECTIVE FLIGHT HELMETS..
Abraham L. Lastnik (U.S. Army, Natick Laboratories, Natick,
Mass.).
IN: AEROSPACE MEDICAL ASSOCIATION, ANNUAL SCIENTI::'IC
MEE TING, 37TH, LAS VEGAS, NEV., APRIL 18-21, 1966, PR
PRINTS. [A66-32134 17-04] . o
Washington, D.C.., Aerospace Medical Association, 1966, p. 38-40.
. Abridged. '

* "‘I;i-cuuio: of a new U.S. Army crash helmet whichhretglx::ntg:
configuration of the standard helmet but incr.ealeu ;:l.h;:;l toctie
by using improved energy-dissipating matern'lll-n“ead of glass

:w helmet is made of a laminated nylon fabric 1d e o B s
:loth. Fabrication details are given. Impact an

i design and construction.
_showed the new halmet to be consistent in 8 i

A66-32187 %

THE RESPONSE OF SQUIRREL MONKEYS TO HIGH ACCELERATIVE

FORCES OF BRIEF DURATION.

Bruce W. Pinc and John N. Mehelas (Space/Defense Corp., Bir-

mingham, Mich,).

IN: AEROSPACE MEDICAL ASSOCIATION, ANNUAL SCIENTIFIC

MEETING, 37TH, LAS VEGAS, NEV., APRIL 18-21, 1966, PRE-

PRINTS. [A66-32134 17-04)

Washington, D.C., Aerospace Medical Association, 1966, p. 189,

190. 9 refs, Abridged. .
Survey of small simian response (o very high g, demonst: ‘ing

that the squirrel monkey is able to survive unconventionally high

{up to 430 g) accelerative stress. Though the samples in each mode

Are not large enough for statistical Proof, indications are that the

G, mode is more lathal than Oy and that thare (s & lethal "'stress

'threshold" above 1 x 103 kg-g-séc. Three different letha) mechanisms

scem to be present, related to the g lovel, F.R.L.

A56-32188 #
SAFETY FACTORS IN THE DESIGN OF PROTECTIVE HELMETS. .
J. M. Rayne and K. R. Maslen, .
IN: AEROSPACE MEDICAL ASSOCIATION, ANNUAL SCIENTIFIC
MEETING, 37TH, LAS VEGAS, NEV., APRIL 18-21, 1966, PRE-
PRINTS. [A66-32134 17-04]
Washington, D.C., Aerospace Medical Association, 1966, p. 191,
192. Abridged. )
Consideration of the fundamentals of the design of aircrew
helmets with a view to reconciling the requirements for protect.ion
against buffeting in normal flight and possibly some protection
against head impact in crash conditions. The amount and ty;'w of
forces which a helmet must resist are discussed. It is considered
that with a liner of the right stiffness and hysteresis, it may be'
possible to design a helmet giving both crash and buffet protection.

A specification for a buffet helmet is suggested. For a c.railh helmet.:
the main function must be to ptevent skull fracture by efficient load ;

spreading. It must resist penetration and abrasion and reduce the

transference of angular movement to the head'as far as pouiblRa.L ;
i T . F.R.L,

T . . . “

A66-36373 ) :
' CONSEQUENCE OF HEART-TO-FOOT ACCELERATION GRADIENT
- FOR TOLERANCE TO POSITIVE ACCELERATION.

J. W. Nyberg, R. H. Grimes, and W. J. White (Douglas Aircraft

Co., Inc., Advance Biotechnology Dept., Santa Monica, Calif.).

Aerospace Medicine, vol. 37, July 1966, p. 665-668. 7 refs.

'Research supported by the Douglas Aircraft Independent Research
and Development Program; Contract No. AF 04(695)-679.
Consequences of heart-to-foot acceleration gradients on toler-
ance to positive acceleration (+ G,) were determined in three studies
on a variable radius centrifuge. In the first, tolerance was mea-
sured at radii ranging from 172 to 30 in. + corresponding to gradients
of 20 to 116%, respectively. As the radius decreased, the tolerance
increased. At the shortest radius, discomfort in the legs resulting
from the high acceleration at the feet precluded tolerance determina-
tion. In the second and third studies, low-intensity bioassay lights
were used as a means of determining tolerance at lower levels of
acceleration. In the third study, a slow onset run to blackout was
used as a means of reducing the number of runs. Radii of 156 and 16
in, and rates of onset of 0.2 G/sec and 3.0 G/sec were used. At
the long radius, tolerance was + 3. 9 Gz during slow onset, and + 3.8.
G during fast onset. At the 16 in. radius, during fast onset, toler-
ance was +3.0 G, and, during the slow onset, tolerance was +3.6

Ggo +3.3 Gy, and +3.4 Gx. (Author)

.

.
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. A86.80106
Ii“_«,,a, # . . :g;mopommc STUDY ON CRANIOMETRY OF FLIGHT PERSONNEL:
{PACT ACCELERATIONS - G-FORCES [UDA ATION TU THE STUDY OF A HELMET {ETUDE ANTHROPO.
PEREGRU ZKI). (UDARNYE USKORENIIA . METRIQUE SUR LA CRANIOMETRIE DU PERSONNEL NAVIGANT: A PPLI-

CATION A L’ ETUDE D’UN CASQUE]. ]

S. A. Gozulov.
M. H. Seris, A. Coblentz, and R, Auffret.

IN: SPACE BIOLOGY AND MEDICINE A - ¢ e
GIIA I MEDITSINA]. [KOSMICHESKAIA BIOLO Revue de Médecine Aéronautique, vol, 4, May-Jun, 1965, p. 28-30, In 3

French, R
Edited by V. I. lazdovskii : ' New measur
. ; ements of head dimenst
Moscow, Izdatel'stvo Nauka, 1966, p. 138-157, 33 refs. In Russian, more pectect i for &l cypes of hemnr,

: ground personnel {n order to obtain @ more perfect fit for all types of head.
Detailed study of the physiological and biomechanical reactions gear and especially for pressure-suit helmets. Significant measurements are
of human subjects exposed to the action of g-forces. The charac- ! tabulated. The figures were serve also as & base for the group of measure.
teristics of impact accelerations and the special features of their i ments requized for the dedzn(ngindmmnomug of sale and comfortable
action on human organisma are discussed. A number of test stands ! space cabtn equipment.
for simulating the action of g-forces are described; these include i T
& vertical catapult, a horisontal catapult on rails, a rocket carriage
on rails, a falling platform, and a landing test stand, The reactions
of a human organism to the action of impact g-forces are considered.
An attempt is made to ascertain the maximum g-forces that can be
withstood by a human organism. A study is also made of the biome- o
chanical reactions of the body at the moment of impact and of the 1
changes occurring in the physiological functions. The mechanism : 9
of action of g-forces on a human organism is divided into four
stages of functional disturbance, which are considered separately.
Methods of increasing the ability of a human organiem to withstand
g-forces are suggested, ' A.B.K. !

N66-16121* Aerospace Medical Div. Aerospac‘e Medical Re-
search Labs. (6570th). Wright-Patterson AFB. Ohio.

PRELIMINARY STUDIES OF VESTIBULAR DAMAGE
IN GUINEA PIGS FOLLOWING HIGH ACCELERATION
Donald E. Parker. Henning E. von Gierke, and Walter P. Covell
{Washington Univ.. St. Louis. Mo.}) /n NSAM The Role of the
Vestibular Organs in the Exploration of Space 1965 p 183-194
refs (See N66-16106 06-04) GPO: HC $2.25: CFSTI: MF$2.00

Guine. >igs were exposed to high impact deceleration _on a
sled and short-duration acceleration on a centrifuge. Behavioral
examination of swimming ability and the righting reflex re-
vealed evidence of vestibular damage following exposure to
peak acceleration in the range of 200 to 400 g for periods of
14-20 sec. Histological examination of the temporal bones
demonstrated extensive structural damage for the same animals
which exhibited behavioral deficiency. No evidence of behavioral
damage has been observed following exposure to impact de-

_ celeration. Also, histological evidence of damage is considerably’

less foliowing impact decelerstion than short-duration centrifu-:
gation : t - -Author:

N66-21330# Aviation Safety Engineering and Research,
, Phoenix, Ariz.

HELMET DESIGN CRITERIA FOR IMPROVED CRASH SUR-
'VIVAL  Final Technical Report

’J. L. Haley, Jr.. J. W. Tornbow. S. Macri. and G. J. Walhout

(refs

“{Contract DA-44-177-AMC-254(T}))
(USAAVLABS-TR-65-44; AD-628678) CFSTI:
f$1.00

HC $4.00/MF |

Ft. Eustis, Va., Army Aviation Mater. Labs.. Jan. 1966 13§ P

’ The major crash survival variables affecting the design
an
;and testing of U.S. Army aircrewmen helmets are presented '

!and discussed in this report. Such factors as head acceleration
limits, impact velocity, impact surfaces, impact sites. sus-

pension and retention harnesses. helmet ventilation, impact

‘test methods and structural concepts are considered. An ex-

‘amination of all available data on the tolerance of the human :
‘head to deceleration was conducted. Consideration was given |
,to an analysis of acceptable design limits. A parallel study of )

head injuries occurring in aircraft accidents was conducted to

ydetermine the significant injury areas of the head and correlate :

" this to protection area and techniques. A cockpit survey was

. conducted to develop criteria for testing the helmet and liner

i materials. Consideration was- given during the program to a
; preliminary investigation of helmet retention systems and head
' cooling techniques. A series of instrumented drop tests was
conducted to investigate various helmet design concepts and
materials. Double-shell and single-shell helmets of nearly

equal weight were analyzed. The advantages and disadvan-_

. tages of three different metifods of helmet impact testing are
discussed. Author (TAB)

]
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N68-21308# Aviation Safety Engineering and Resaarch,
Phoenix, Anz.

IMPACT TEST METHODS FOR HELMETS. SUPPLEMENT 1

TO HELMET DESIGN CRITERIA FOR IMPROVED CRASH
SURVIVAL :
J. W. Turnbow Ft. Eustis. Va.. Army Aviation Mater. Labs..!

"Jan. 1966 24 p refs ;

{Contract DA-44-177-AMC-254(T))
(USAAVLABS-TR-65-44A, Suppl. 1.
HC $1.00/MF $0.50 :
An analysis is presented on the primary methods of im-
pact testing crash helmets and includes certain problems
associated with each test method in interpreting test resuits.
The three basic Impact tast mathodn amploy Impact of ¢
movable head-helmet assembly with a movable striking mass,
impact of a movable striking mass against a fixed head-helmet
assembly, and impact of a movable head-helmet assembly
against a fixed anvil. The evaluation and/or comparison of
heimet performance is based on the measurement of head
acceleration. energy absorption capacity. and resilence. The
test method selected should permit these measurements to

AD-628679) CFSTL:'

‘be made simply and without bias due to heimet weight and

other possible variables unless the measured quantities can
be readily and accurately corrected for such bias. These anal-
yses itlustrate the effect of two variables. the mass of the test
components, and the coefficient of restitution upon the energy
absorption and acceleration levels. R.N.A,

~

NG66-26434# Aerospace Medical Div. Aeromedical Research
Lab. (6571s1), Holloman AFB. N. Mex.
AN INVESTIGATION OF THE RELATIONSHIP BETWEEN
EXPERIENCE PARAMETERS AND SUBJECT ACCEL-
ERATION RESPONSE IN EXPERIMENTAL IMPACT
Peter Foster Mar. 1966 24 p refs
(ARL-TR-66-8: AD-630788) CFSTI: HC $2.60/MF $0.50
Studies of human test- subjects undergoing sustained
acceleration on the centrifuge have shown that tolerance
increases with experience. This fact suggested the need for an
investigation to determine if a similar relationship exis.ted
between certain impact experience parameters and subject
scceleration roeponsa, which was used as an indicator of
subject tolerance 10 impact exposure. A number of human
test subjects having varying degrees of experience \‘mth Aax~
perimental impact acceleration were exposed to u}entu_:al
impact profiles. Correlations of experience factors to in-

dicated tolerance showed no significant relationship.
Author (TAB)

i gE

NGG-27644# Aviation Safety Engineering amd Research,
Phoenix. Ariz.

IMPACT TEST METHODS AND RETENTION HARNESS
CRITERIA FOR U.S. ARMY AIRCREWMAN PROTECTIVE
HEADGEAR Final Technical Report

Joseph L. Haley, Jr. and James W. Turnbow Fort Eustis, Va., '
Army Aviation Materiel Labs., Mar. 1966 55 p o
{Contract DA-44-177-AMC-254(T))
(AVSER-65-15;: USAAVLA BS-TR-66-29; AD-631493)

.On the basis of simple analyses and some experimental
.tostmg. recommendations are made for the design and test.’
ing of h.elmel retention harnesses. A ‘collar-type’ ratention’
harness is fecommended, and two tests are suggested as a
method of insuring a good design. impact tests wera con-
ducted by an impactor-drop method and a head-form drop'
method. These test methods employ one movable piece and'
one fixed piece rather than two movable pieces as are cur-
rently used by most test agencies. On the basis of the im.'
pact test results, it is recommended that the impactor-drop !
method be used for the qualification of U. S. Army aircrew !
;wlmots. Probablo head impact velocities and impact sur-|
C3s are discussed, and impact test conditions are specified.
Author (TAB) |

. € . . L. '

refs

282-33748# Bureau of Medicine and Surgery, Washington,
DESIGN REQUIREMENTS FOR LIFE SUPPORT HELMETS
Roland A. Bosee /n AGARD Collected Papers presented at the
222d9;/1e;ting of the AGARD Aerospace Med. Panel Sep. 1965
p -305 refs {See N66-33726 19-04 :
ey 9 04) CFSTI: HC $5.93/
Impact accidents for all categories of Navy aircraft are sum-
marized, and four helmets developed for pilot protection are
shown. These are designed for use by attack and fighter pilots,
patrol plane pilots, and helicopter crewmen. Development efforts
on proposed life support helmets are discussed. in relation to the
major research areas. These include (1) test methods for deter-
mining helmet displacement relative to the head: (2) impact
resistance properties of lightweight materials suitable for shell
construction: (3) test methods and apparatus for determining
helmet center of mass; (4) head-neck dynamics under severe
decelaration forces; and (5) heimet sizing or fit, and its influence -
on comfort. M.G.J.

g
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N68-33763# Aerospace Medical Div.
Lab (6571st). Holloman AF B. N. Mex.
wo’lgOBGICAL PARAMETERS OF IMPACT :
Prése.mer:vzn: lahndzni F. Chandler /n AGARD Collected Papars
8 £2d Meating of the AGARD
Panel Sep 1008 Agrospace Med.
. p 395-407 refs .
CFSTI: HC $5.93/MF $2.75 (900 NGG-33726 1o
Th
emploeV:::‘oti):'smstegcountered, and the experimental approaches
establishing useful tolerance criteri
v . teria to a
:vc':zlherauon are discussed. Although a mathematical :;ZZ:
represents the dynamic system is ¢ i
dered n
to understand the response oy Simpty
of the system, only the mos
: . tsim

ir:::odels have be»en investigated. This is due to the lack of dz,:
co':‘or; of the phyaical chardatartintics of the body, and the
s ;::);n:athema;ncs needed to describe the dynamic reaction.
odel most frequently used is a sim i :

‘ ple spring mass -

;:r:l, ;vuh the ma;or elements of the biologica! system resrs
s ed by equivalent mechanical elements. These elem:?
azze:r as lumped. masses in the model supported by spri: :
f (s“laf;v;pot; which represent the force transmission systegr:

and energy dissipation syst i
: A : ystem (soft tissue) of
ody. Details are aiso given on 288 human impact tests usi!:;

Aeromedical Research

9

}
7T NG68-36738# Aviation Safety Engineering and Research,
Phoenix. Ariz. :

TEST RESULTS—HEMISPHERICAL SPECIMENS. 8UP-
PLEMENT II TO HELMET DESIGN CRITERIA FOR IM-
PROVED CRASH SURVIVAL
J. W. Turnbow {Anz. Univ.) and J. L. Haley. Jr. Jan. 1966 21p
{Contract DA-44-177-AMC-254(T)) :
(USAAVLABS-TR-65-448, Suppl. 2; AD-628680) CFSTi: HC
$1.00/MF $0.50

The results of impact tests on 27 different types of helmet
construction are presented. Materials used in each specimen
and the total weight of each are given in tabular form., as well |
8s acceleration onset rate, meximum (peak) acceleration. re-
bound height, and deformation of the simuiated scalp. The
90-degree corner impactor drops were compared at 6 and 4 ft, E
and the flat impactors at 5 and 6 ft. A comparison of the accel-
eration values indicated that only three specimens yielded ac-
ceptable acceleration values combined with reasonably iow
spacimen waights (0.10 in. thick 8-ply nylon-epoxy. 0.40 |
annealed magnesium. and 0.40 annealed aluminum speci-
mens). Two other specimens (0.04 magnesium and 0.04
aluminum) could be acceptabie if the foam density were re-

oy

24 different subj . X
ject orientations with res
. pect to th
vector. The most significant physiological o force duced. LEW. i
of post-impact siowing of the heart msDo'.'se was that, Ce e en e e e e e
8iso included on other biological m;m:".. Gr:pmcu data are J
iz nses; these id.
éred promising as tolerance indicators. are consid .
M.G.J.
3
A67-20809
SOCIETY OF AUTC...OTIVE ENGINEERS, ST/;Z:PXCAioCm‘;m A67-20612 #
ONFERENCE, 10TH, HOLLOMAN AFB, N. .o IMPACT PROTECTION BY ISOVOLUMETR.
. 9, 1966, PROCEEDINGS. . . . X THE TORSO.. h : IC CONTAINMENT OF
| i i f California, the University A
Conference sponsored by the University of ’ C. F. Lombard and S. H. Advani {North 1
of Minnesota, and the Wayne S.tate Unfversny. 1967, 210 Laboratories, Hawthorne, Calif ) orthrop Corp., Northrop Space
New York, Society of Automotive Engineers, Inc.., . P IN: SOCIETY OF AUTOMOTIVE. I‘SVGI\'EERS STAP
$8.00. ! CONFERNECE, 10TH, HOLLOMAN AFB, N. MiX ;g@;;gsn f
| CONTENTS ' ?:. 9{, 1966, PROCEEDINGS. [A67-20609 08-05] R
' TENTS: : onference sponsored by th i ; . i
' A NEW LOOK AT FUEL SYS?‘EM DESIGN CXP’\IT::RII‘JA;I ?. Harry i of Minnesota, and the W);Yn: gtr;;:e;:.? :"fahfornn. the Univergigy
. . Robertson (Flight Safety Foundation, Inc., New York, N.1.h H | New York, Society of Automotive En ine 8ity.
" ! p. 101-108. [See A67-20610 08-02] TIES AND 113 refs. gineers, Inc., 1967, p. 117-123.
} MEASUREMENT OF DETAILED INERTIAL P:c?;g}:?mc DUMMY.. | Contract No. AF 29(600)-5184.
1. ! DIMENSIONS OF A 50TH PER;ENTLLE ANTHRI?‘ Buffalo N.Y.) f Study in which impact tests, using animal 3
1 { K. N. Naab (Cornell Aeronautical Laboratory, Inc.. 4 i velocity changes comparable with thosge encou.n‘t as :u.bjecu, at
- 3 er i
P 109°0e [See A N B o UMETRIC CONTAINMENT : ;icmdemsl reveal that isovolumetric containment :{ :: at‘*tomObxle
! IMPACT PROTECTION BY ISOVOL - (Northrop Corpes j increases survival limits in most orientations. Anal e torso gr.eatly
{ OF THE TORSO. C. F. Lombard}andfs. lExs Ac:lz_rlnz%olz oaf’osl i . tions also indicate the superior torso dYnamic.reSP:nynca{l:;on."der"
| Hawthorne, Calif.), p. 117-123. 13 refs. 15e¢ N _ST ¢ ! volumetric system. This isovolumetri ge of the iso-
: EFFECT OF RAPID LOADING RATES ON THE STI-P;EISS SJrRAIN ; " minimizes distortion and, in es‘en:erlsnl:PPf:;t-res(ramt system
| PROPERTIES OF RESTRAINT WEBBING. Joseph L. 1;;{;(} . | . to "float." Experimental verification hay b‘:: °b:r'sm- and bones
! (Flight Safety Foundation, Inc., New York, N.Y.), p- . . animals as test subjects, to indicate that N"x:vo‘l lai:x:f' .y s
D5 refs. [See A67-20613 08-05) MENT . considerably enhanced by this method of coatai * may be
' RADIOGRAPHIC STUDIES OF CARDIAC DISPLACE | e inment. M.F. 3
' DURING ABRUPT DECELERATION. Peter G. Hanson (USAF, § S | ME
Systems Command, Holloman AFB, N. Mex.), p. 137-145. 20 refs. ; - . R
. [See A67-20614 08-04) : S e
: REVIEW OF AIR FORCE RESEARCH ON BIODYNAMICS OF
COLLISION INJURY, John P. Stapp (U.S. Armed Forces Institute .
§ of Pathology, Washington, D.C.)s P+ 204-210, 15 refs. [Ses A6T= °
1 20615 08-05)
{
h -
T ’ - : T, p—" \
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. N87-248414 Federation of American Societies for Experimental ducted to develop critena for testing the helmet and liner materials.
Biology. Washington. D. C. Life Sciences Research Office. Conzicoration was given during the program to a preliminary investi- ]
A STUDY OF MILITARY IMPLICATIONS OF PROTECTIVE gation of helmet retention systems and head cooling techniques. A
DEVICES DESIGNED TO PREVENT OR AMELIORATE HEAD terios of instrumented drop tests was conducted to investigate
AND NECK INJURIES various hslmot design concepts and materials. Double-shell and 1
Sep. 1966 67 p single-shell helmets of nearty equal weight were analyzed. The
{Contract DA-49-092-AR0-70) odvanuga,n and disadvantages of three different methocs of helmet
AD-646841) CESTI: HC $3 00/MF $0 65 Impact testing are discussed. . Author (TAB)

The major crash survival variables atecting the design and
testing of U.S. Army aircrewmen helmets are presented and dis- . -
cussed. Such factors as head acceleration limits, impact velocity,
impact surfaces. impact sites. suspension and retention harnesses.
helmet ventilation, impact test methods. and structural concopts
are considered. An examination of all svailable data on the tolerance
of tha human head to daceleration was conducted. Considaration
Was given to an analysis of acceptabla design fimits. A parallel
study of bead injuries occurring in aircraft accidents was conducted
to determine the significant injury aress of the head snd correlate ——
this to protection area and techniques. A cockpit survey was con-

L . ials of 2 inch thickness and over
X . Oklahoma City. Okla. over and at 30 ft/sec materia ' : X
NE7-25136 Federal Aviation Agency i would probably offer some protection against fatal head injury.

gfvf'iiﬁl"r'sglc’"o”fd{ffﬁious PADDING MATERIALS FOR However. since in commercial crashes head impact velocities may : ,
CRASH PROTECTION be as high as 50 ft/sec and it is important that the passengers 3 )
John J. Swearingen Dec. 1966 13 p ref remain conscious to escape ensuing fire and srpokg, padding per se
{AM-66-40: AD-647048) CFSTI: HC $3.00/MF $0.65 Seven six m'ch?s thick) is insufficient. A c.ombmat.non‘ of deforming

Thirty-seven different materials and combinations of materials metal’ to dissipate energy and ﬁ."“ padding to distribute 9'0550"' \
were impacted with an instrumented dummy head at 15 ft/sec forces over the contour of the facial bones may be used successfully _.

and at 30 ft/sec. Peak g forces. rise times. and deceleration durations in preventing head injury and/or unconsciousness.  Author (TAB) . ! \

were determined for both impact velocities on each test specimen
and compared to base line impacts on the rigid base structure to
determine the degree of energy attenuation of each type of
padding. As might be expected there was a progressive decline of
peak g force with increased thickness of padding materials. None
of the 1/4 inch, 1/2 inch, or 3/4 inch materials tested at 30
ft/sec and only one of the 1 inch materials had sufficient energy
attenuation to bring the peak g force even close to survivable
imits while all materials tested of 2 inch thickness or over reduced
impact force of 30 ft/sec impacts to 300g or less. At 15
impact velocities all materials tested of 1 inch thickness and

N67-27432* Stencel Aero Engineering Corp.. Asheville. N. C.
HUMAN SURVIVAL IN AIRCRAFT EMERGENCIES

Charles A. Yost and Ronald W. Ostes 26 May 1967 100 p
refs

{Contract NASw-1530)

N87-27372* Stencel Aero Engineering Corp., Asheville, N. C.
HUMAN SURVIVAL IN AIRCRAFT EMERGENCIES

Charles A Yost and Ronald W. Oates {1966] 74 p refs
{Contract NASw-1530)

(NASA-CR-34413; Rept.-2) CFSTE HC $3.00 cscLo1B

. Avdcsc-ﬂ:::xon and analysis are presented of some concepts for i (NASA-CR-84438: IR-3) CFSTI: HC $3.00/MF $0.65 CSCL
tmproving tha probability of human survival in sircraft emergency * ots

f:ondmons. Tho discussion covers internal and external survival . Consideration is given to aircraft requirements and human
W&“ Tothods: sircraft structural factors: certified air carrier, : physical fimits in a study to improve human survival in an aircraft
Qeners! Gvisuon, rotoraraft. and military accident statistics, and accident. Internal and external to fuselage survival improvement
hman torcrarnccs. . CTC methods are discussed, along with aircra structural factors and

certified air carrier accident statistics. Also discussed are general
aviation accident statistics. rotor craft accident statistics, miiitary
accident statistics, and human tolerances. CT.C




