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were detached in a prescribed manner during re-entry. Results obtained indi-
cated that for a sphere alone or a sphere with one parachute, the maximum
angle of re-entry was 2° in order to keep the deceleration under 10g. For

the configuration consisting of & parachutes and a sphere, the maximum angle
of re-entry was 6°. This latter configuration appeared to be a feasible means

of re-entering the earth's atmosphere. A reference bibliography covering all
of the problems of manned space flight is included.

1,220

Danaher, James W. and Anthony Sylvestro 1961
AVIATOR ESCAPE SYSTEM TRAINING
(Courtney and Co., Philaddphia, Penn.)
March ASTIA AD 256 342

ABSTRACT: The purposes of this study were to investigate Naval

€scape system training needs amd to provide information upon which
recommendations could be made to improve training procedures and
devices. These data were gathered by means of a literature study; a
Pilot Questionnaire; interviews with equipment manufacturers and train-
ing specialists; review and analysis of ejection accident data; and a
training film survey. Recommendations were made regarding: the stande
ardization of equipment and procedures involved in ejection, parachuting
ditching and survival; dissemination of accident information to all

pilots; added realism in training devices; and a more holistic approach
to escape training.  (AUTHOR)

1,221

Daniel, G. A., & C. F. Kasparek 1961
REPORTS ISSUED OVER A NINETEEN-YEAR
AVIATION MEDICINE. (Naval School of

Bureau of Medicine & Surgery Proj.
ASTIA AD 258 940.

COMPREHENSIVE BIBLIOGRAPHY OF RESEARCH
PERIOD BY THE U.S. NAVAL SCHOOL OF
Aviation Medicine, Pensacola, Fla.)
MRO05.13-3001; Subtask 5; Rept. No. 3;

ABSTRACT:

The Problem: Inasmuch as a complete listin
reports issued by the U. §. N
published since 1 May 1953,
undertaken,

Findings: The 772 reports listed cover
and space medicine and show the trend
formal entrance of the School into the

g under one cover of all research
aval School of Aviation Medicine had not been
it seemed advisable that such a task be

many aspects and phases of aviation
which research has taken since
field of research in 1942,
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Daniels, G. S§. - 1952 HUMAN FACTORS OF EXTENDED RANGE FLIGHT.
(Wright Air Development Center, Wright-Patterson AFB, Ohio) WCRD TN 52-57,
Sept. 1952.

1,223

Danileyko, V. I. 1962 PHYSTOLOGICAL REACTION OF THE ORGANISM OF SMALL
ANIMALS TO (PROLONGED TRANSVERSE ACCELERATION) Fiziologichniy Zhurnal
(Journal of Physiology -- of the 0. 0. Bogomolets Physiology Institute of
the Ukrainian SSR Academy of Sciences) - 8(2):220-230, Mar.-April 1962

ABSTRACT: This article was submitted for publication on 8/20/60, but the work
was done in 1957 and 1958. The test animals were 259 albino rats, 49 albino mice,
20 siberian marmots, 12 pigeons, 10 sparrows, and one swamp turtle. Groups of
these animals were variously subjected to transverse and longitudinal accelera-
tions of 18.1, 20.1, 21.7, and 23.5 G,s for periods ranging from 15 seconds to

90 minutes in a special centrifuge with a radius of 0.65 meters. In some cases,
ECG,s were recorded and hystological investigations of heart and lung preparations
performed. The results are given in detail. White rats easily withstand 20.1

G,s chest-to-back for 10 minutes. White mice took 23.5 g,s for 50 minutes, side-
to-side without ill effect. Most animals died after 35 seconds of 18.1 G,s
head-to-tail, TForces of 20.1 G,s chest-te-back for longer thanm 5 minutes killed
the pigeons but the sparrows supported this for 30 minutes. The turtle managed
to survive 20.1 G,s chest-to-back for 60 minutes without harm. Barbamil narcosis
and hypothermia --rectal temperature 24.0 to 26.0 ¢ -- in white rats and

hybernation in the marmots increased the endurance to acceleration but dibazol tried
on the mice had no effect.

1,224

Danilin, B.S. 1958 VIORZHENIE V KOSMOS (INVASION OF THE COSMOS) -
Nauka i zhizan' 1957, No. 12, p. 4-8. g
English Translation: Soviet Bloc International Geophysical Year j
Information, (13):2-10, 4 March 1958.

1,225

Danilin, B. 1959 LIFE IN THE COSMOS
Nauka i Zhizn' (Moscow) (7):34-36, July 1959.

ABSTRACT: In this article the author discusses the possibility of man flying

in space. He states that experiments have shown that the forces of accelera- ,
tion can be best withstood in a back-to-chest direction. The ability to with- k
stand acceleration increases sharply if a man is immersed in water. The diffi-

culty of controlling the space ship is increased by the state of complete weight
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lessness which immediately replaces the high G-stresses. The best method to
counter the effects of weightlessness is to fasten oneself in the seat at the
beginning of the flight. For ensuring the required physical load, rubber trac-
tions in the region of the joints, and special G-suits can be used. Also stud-
ied is the possibility of creating artificial gravitation by rotation of the
cabin. (CARI)

1,226

Danilin, B, 1959 LIFE IN COSMOS (Zhizn' v Kosmose)
Trans. of Tekhnika Molodenzhi (USSR) 27(7):34-36.
(0ffice of Technical Services, Washington, D. C.)
Oct. 20, 1959, PB No, 59-22211

1,227

Daunson, J.,G. 1934 THE SYMPTOMS OF VERTIGO.
J.R. Army M. Corps., 63:167-68, Also; J.R, Nav. M. Serv., 20:205-16

1,228

Darby, T. D., L. I. Goldberg, P. C. Gazes, & S. R. Arbeit 1954  METHOD OF
OBTAINING DIRECT-BODY DISPLACEMENT-VELOCITY-ACCELERATION BALLISTOCARDIOGRAMS
OF THE DOG, Proc. Society Experimental Biology & Medicine 86:673-676
NOTE: Reel 7, Flash 7, Item 35

SUMMARY: A method of obtaining direct-body displacement, velocity and accelera-
tion ballistocardiograms of the dog has been described. Ballistocardiograms
obtained by this merhod are similar to those of the human . (AUTHOR)

1,229

DPavey, C. T. and R. C. Good 1959  RESEARCH AND DEVELOPMENT ON A HIGH-G
STRAIN GAUGE ACCELEROMETER.
(Laboratories for Research and Development, Franklin Inst., Philadelphia,
Pa.) Rept. No. 4, 10 Jan - 9 Feb 59. AD 212 737,
Abstract: Studies relating to the experimental determination of strain
distribution were continued. Scale model No. 1 was instrumented and a number
of static tests were made on it. Static measurements on scale Model No. 2

N TN
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agreement occured were on the center line of the side struts. The regions
of the cyclinder and hole surfaces around an angle of 30 degrees to a
horizontal plane through the hole axis were investigated with six addi -
tional strain gauges on Model Wo. 1. A tensional strain was found at this
location on the hole surface. The central axes of the struts appear to be
the best location for strain gauges in that they appear to be less sensi-

tive to asymmetrical loading and would therefore be more applicable to the
accelerometer. (Author)

1,230

David, H. 1960 X-15 MOVES NEARER SPACE FLIGHT
Missiles and Rockets 7(22):18-19, Nov, 28, 1960

ABSTRACT: This article discusses the biomedical instrumentation package which

telemeters and records data on the pilot's physical condition and his reactionr
to space-equivalent conditions,

1,231

David, H. M. 1961 HOW TO MAKE MAN EFFICIENT IN SPACE?
Missiles and Rockets 8(1):19, Jan. 2, 1961

1,232

Davidson, S. 1944 EVALUATION OF METHODS OF RESISTANCE TO THE EFFECTS
OF G. {(RAF, Institute of Aviation Medicine, Farnborough)
FPRC 599, Oct. 1944.

1,233

Davidson, S., & W. K. Stewart 1944  NOTE ON SOME PHYSIOLOGIC EFFECTS OF LOW
VALUES OF CENTRIFUGAL FORCES ENCOUNTERED IN FLIGHT. (RAF, Institute of
Aviation Medicine, Farnborough) FPRC No. 573, 29 Feb. 1944

ABSTRACT: Used 6 experimental subjects.

(a) Operational tests show that wvalues of 2-% to 3 "g",
cause fatigue, GI disturbances. A
(b) Lmmediate fatigue is increased by factors such as unsuitable aerodynamic 3
properties and structural design of aircraft.

(c) Reduction in frequency of exposure and alleviation of monotony of flight

patterns help symptoms somewhat.

(d) Protection afforded by anti-""g" suits (FFS) is extremely important.

{(e) In the design of anti-"g" devices it is important to have full protection

against the lower wvalues of centrifugal acceleration as well as to prevent black-
ing out at higher values.

if frequently repeated,
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Davis, P. K. 1959 A STUDY OF THE CRITERJA FOR DAMAGE DUE TO CONTROLLED IMPACT
ON A SINGLE~DEGREE-OF-FREEDOM SYSTEM. (Master's Thesis, The University of
Texas)

1,235

Davis, W, 0. 1956 FUNDAMENTAL BASIS OF SPACE FLIGHT
Jour. Astronautics 3(1):9-10, 25, Spring 1956.

ABSTRACT: 1In addition to the engineering aspects of space flight, the
psychological and physiological problems related to survival of the crew
under the conditions of space (weightlessness, ultraviolet light, wvacuum-
type environment) are briefly considered. Mention is made of the problems
of nutrition, sewage disposal and conversion, air conditioning and powering
of auxiliary equipment related to the thermodynamic cycle.

1,236

Davydov, V. D., & N. Gurovskiy 1962 SCIENCE AND LIFE (SELECTED ARTICLES)
Nauka i Zhizn' 1961(9):34-36, 78-79

(Translation Services Branch, Foreign Technology Div., Wright-Patterson AFB,
Ohio) FID-TT-62-185/1+4, 19 June 1962

CONTENTS :

Davydov, V., D., From the Window of an Interplanetary Station,
Gurovskiy, N., Hypoxia,

1,237

Day, R. E. 1961 X-15 SIMULATION AND THE X-15 FLIGHT PROCGRAM.
(Paper, Panel on Acceleration Stress of the Armed Forces-NRC Committee on

Bio-Astronautics, 6-11 March 1961, NASA Ames Research Ctr., Moffett Field,
Calif.)

1,238

Dearborn, C. H. and H. W. Kirschbaum 1931  MANEUVERABILITY INVESTIGATION

OF AN F6C-4 FIGHTING AIRPLANE. NACA TR-386, App. 497, in Seventeenth
?nnu?l Reports, NACA, 1931. (Wash., D. C.: U. S. Govt. Printing .Off,,
931).
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Dearnaley, E. J., J. T. Reason, & J. D. Davies 1962 THE NATURE AND DURATION
OF AFTER-SENSATIONS FOLLOWING THE CESSATIQN OF TURNING IN A CHIPMUWK AIR-
CRAFT. Aerospace Medicine 33(10):1224-1229, Oct., 1962

SUMMARY AND CONCLUSIONS: (1) Ten students and four instructors observed the
nature and duration of their after-sensations following the cessation of a 45
degree banked turn at 90 knots in a Chipmunk Aircraft. (2) Observations were
made under three conditions: (a)} eyes closed, (b) eyes open under an instrument
hood, and (c) eyes open with attention directed towards the horizon. (3) The
after-sensations always included a component described as rotation in the oppe-
site direction to the stimulus turn. (4) Some observers reported a component of
descent and described their after-sensations as a slipping turn or spiral dive.
(5) The after-sensations gradually decreased in intensity and the end points were
difficult to detect. (6) The durations of the after-sensations experienced with
closed eyes were in general accord with the published psycho-physical data.

{(7) The durations of the after-sensations diminished as the amount of visual
information about the true state increased. (8) The more experienced pilots
reported after-sensations of shorter duration. (9) It was suggested: (a) that
the experience of a slipping turn or spiral dive was the result of interpreting
the decrease in the resultant acceleration as descent and compounding this with
the after-sensation of rotation, and (b) that learning to fly involves the gradual
establishment of veridical perception by reducing vestibular sensations learnt

to be misleading and that failure of this system may account for some cases of
disorientation reported by experienced pilots. (AUTHOR)

1,240

DeBra, D. B., & E. V. Stearns 1958 PROBLEMS OF ATTITUDE CONTROL OF SATEL-
LITES AND INTERPLANETARY VEHICLES. (Tech. paper No. 58-961, read at
AIEE Space Flight Symposium, Buffalo, 24 June 1958)

1,241

De Cilla, F., & P. Italiano 1957 ALCUNE CONSIDERAZIONI SULLE LESIONI
TRAUMATICHE VERTEBRALI DA INCIDENIE DI VOLO (CONSIDERATIONS OF TRAUMATIC
VERTEBRAL LESIONS CAUSED BY AIRPLANE ACCIDENTS) Revista di Medicina
Aeronautica (Roma) 20(2):262-268, April/June 1957

1,242

Dee, P. 1962 A 900,000 G-POUND COMBINED ENVIRONMENTAL CENTRIFUGE.
(Institute of Enviroumental Sciences, Mt. Prospect, I11.) Reprint 62-161

ABSTRACT: The need for thorough and accurate testing of missile propulsion
components under simulated operational conditions prior to their actual integra-
tion into the missile system is imperative in order to gain a reliable and
effective weapon or space wvehicle,
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During 1957, the U, 8. Ajr Force Air Research & Development Command (now Air
Force Systems Command) initiated a component improvement Program which called
for an accelerated effort to design
nents for ballistic missile systems as well as an exten

determine the m2ximum performance range for exigsting mis

One phase of this Program involved developing test faci
AFB Rocket Site, located in the northwest corner of th

One of the major facilities to be develo
Centrifuge. The purpose of this Paper is to describe the de

1,243

de Gaulejac, M, R, 1939 [PERILS OF THE PARACHUTE ]
Presse Med. 47:1035,

s the parachutigt may suffer injury to
the abdomen and thorax through the shock of arrest when the Parachute opens,

The force felt by the airman may be anything from 3060 to 1,000 kg.; in the
French Air Force it must not exceed 900 kg. Research is being undertaken to
lessen the shock, and the suggested means include 2 special arrangement of the
silk panels, and elastic valve at the top of the parachute, and check=straps to
make the opening gradual, The arrangement of the harness is very important, If
it confines only the upper part of the body the man isg in considerable danger,

but if it holds the lower limbs as well and forms a seat he can withstand a
much more abrupt opening without damage,

1,244

De Haven, F, 1941

MEASURES FOR INCREASING SAFETY OF FLYING PERSONNEL
IN CRASHES,

i h Council, Committee on Aviation Medicine, Washington,
D. ¢C.)
CAM Report no. 34, 14 November 1941,

1,245

DeHaven, H. 1941 MIRACULOUS SAFETY
Air Facts 4(3):21-26,
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body is accidentally exposed. The study of lack of injury and of relating
injuries to established forces offers a unique field for investigation, one
involving a number of sciences, but specific to none. However, it becomes more
nearly being the science of safety. Deceleration experiments have proved that
proper positional distribution of pressure can reduce injury during an impact.

Several cases are cited on the velocity-to-pressure conversion with its resultant
lack of injury effect on the body.

Safety in light planes is a tremendous MUST for the entire airecraft industry if

it is to meet the years just ahead. This fact will unquestionably burt the whole
aircraft industry in the very near future, for Young America wants to fly and
will., But pilots in the future will be mostly civilian 'week-end pilots.” "Week-
end pilots" will, of course, make plenty of mistakes, and these mistakes in
quantity are going to set up a propaganda result which will cost the aircraft
industry millions in planes, motors, tires, and instruments not sold - and Air-
line passengers not carried. Happily there is evidence on every hand that the

velocity involving most of the light plane crashes is not too great to be
handled through safety engineering.

1,246

De Haven, H. 1942 MECHANICAL ANALYSIS OF SURVIVAL IN FALLS FROM HEIGHTS OF
FIFTY TO ONE HUNDRED AND FIFTY FEET.

War Med. (Chicago}2(4):586-596.

ABSTRACT: Seven cases of free fall in which height of fall was exactly known
and speed conservatively estimated are analyzed. It is concluded that the
human body can tolerate and expend forces up to 200 times gravity for brief

intervals during which the force acts in transverse relation to the long axis
of the body.

1,247

DeHaven, H. 1943 INJURIES IN 30 LIGHT-AIRCRAFT ACCIDENTS, Medical
Data and Crash Details from Field Investigations of the Civil Aero-

nauties Board. (National Research Council, Div. of Med. Sciences
acting for the Committee on Medical Research of the Office of Scientifie
Res. and Dev. Committee on Awvn. Med.) Report No. 230, 17 November 1943.

1,248
>
DeHaven, H. 1944 CAUSES OF INJURY IN LIGHTPLANE ACCIDENTS. ¢
Aero Dig., 44(5):51-55,206. s 2
. 4
ABSTRACT®

. . ) i g
The ability of the human body to survive crash forces which exceed I{
the strength of aircraft structures seems remarkable, yet in one series of
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accidents Studied, 77% of the planes were washouts,
complete overhauling, while only 47% of them resulte
factors in the construction of safe planes are the u

with another 177 Yequiring
d in fatalities. The main

Plane is the fact that this type has three timeg as
the tragcgrupype, and at legst twice as many serious accidents,

1,249

DeHaven, H. 1944 MECHANICS OF INJURY UNDER FORCE CONDITIONS.
Mech. Engng., 66:264-268
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structures. If a ten-pound object (the approximate weight of g human head)
falls one foot, and strikes an area about ome inch Square, it undergoes a i
force of 480 quarter-inch pounds spread out over this areg. Deformation of ;ﬂ
the skull would be very slight, If, however, the head under the same congitionp ;”
strikes an object one centimeter square, the force would be 2800 1bs./cm.

This would cause a puncture fracture.

In addition to skull fractures, injuries to the spine are almost unavoidable
if the momentum of the head is not checked in crashes. Shoulder-harnesses,
bulky as they are, protect the operator by stopping this forward momentum.

1,250

DeHaven, H. 1945 THE RELATIONSHTP OF INJURIES TO STRUCTURE IN SURVIVABLE
ATRCRAFT ACCIDENTS. (National Research Council, Committee on Aviation g !
Medicine) Report No. 440, 9 July 1945, .

ABSTRACT: This report is supplement to CMR-CAM Report 230 issued Novemeber 17
1943 in which relative injuries in the forward and rearward Seats of 30 light-
aircraft accidents were analyzed,

B e TR A o Pt i Rl
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These 30 accidents are now included in a larger body of material. Trends indi-
cated by the limited data of the first report are studied in relation to 110

accidents in fore and aft seating and 75 accidents in the side-by-side seating
arrangement .

The conclusions reached are that:

(2) In accidents where cabin structure is distorted but remains substant-
ially intact the majority of serious and fatal injuries are caused by dangerous
cabin installations.

(b) Crash force-sufficient to cause partial collapse of present cabin struec-
ture--often is survived without serious injury.

{c) The head is the first and often the only vital part of the body exposed
to injury.

(d) Fundamental causes of head injury are set up by heavy instruments,
"solid"' instrument panels, seat backs, and unsafe design and arrangement of
control wheels.

(e) The probability of severe injuries of the head, extremities, and
the chest is increased by failure of safety belt assemblies or anchorages.
In one type of aircraft studied, safety belt failure occurred among 70% of
the survivors.

(f) Failure of the 1000 pound safety belt occurred in 94 cases among

260 survivors. Only survivors showed. evidence of injury of abdominal viscera;
2 of the injuries:were classed as serious.

1,251

DeHaven, Hugh 1945-49 MONTHLY REPORTS AND PERIODIC BULLETINS FROM
CRASH INJURY RESEARCH PROJECT, {School of Medicine, Cornell University,
New York, N. Y., 1945-49)

1,252

DeHaven, H. et al. 1946 CRASH INJURY PROJECT.
(National Research Council, Committee on Aviation Medicine)
Special CAM Report OEMcmr=-121, 31 January 1946.

1,253

De Haven, H, 1946 CRASH RESEARCH FROM THE POINT OF VIEW OF CABIN DESIGN, f
In Aero. Eng. Rev. 5(6):11-17, June 1946, :

s
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DeHaven, H. 1947 CcRrasy INJURY

RESEARCH REPORT, JULY 1, 1946 - JUNE 30, 1947
(National Research Council,

Cornell University Medical College)

1,255
DeHaven, H 947 INFORMATIVE ACCIDENT -- 1 JANUARY 1947, j
(Crash Injury Research, Natjonal Research Council, Washington, D.C.) ;
1,256 i
Deliaven, H 947

1 INFORMATIVE ACCIDENT -- 12 FEBRUARY 1947,
(Crash Injury Research, National R

esearch Council, Washington, D.C.)

1,257
Dellaven, H. 1947 INFORMATIVE ACCIDENT, NO. 3 -- 5 MARGH 1947,
(Crash Injury Research, National Research Council, Washington, D.C.)
1,258
DeHaven, H. 1948 FINAL REPORT, NATIONAY, RESEARCH COUNCIL CRASH INJURY
RESEARCH, (Cornell University Medical College) 30 June 1948
1,259

De Haven, H, apg R,
INJURY RESEARCH

(Corneli University Medical College, New York,:N, v,)
May 7, 1948

M. Petry 1948 INFORMATTVE ACCIDENT NO. 7, cRasy

1,260

DeHaven, H. 1950 CRrAsy INJURY RESEARCH,
1 JuLy 1949 T0 30 JUNE 1950.

SUMMARY REPORT FOR THE
Ohio) AF TR 600

FISCAL YEAR
(Air Materie] Command, Wright—Patterson AFB,
7, Sept, 1950; ATI No. 94 824

ABSTRACT: At Present

» investigation of aircraft (and automobile) accidents ig
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aimed chiefly at determination of causes of accidents rather than causes of injur-
jes. 1In spite of measures to prevent accidents the number of people injured and
killed annually continues to mount.

The Crash Injury Research project has developed an accident reporting system to
obtain accident data and related injury details. The data are recorded and analyzed
to determine repeated causes of serious and fatal injuries in survivable accidents.
Findings are made available to manufacturers, designers, and aircraft engineers.
Manufacturers are increasingly interested in "crashworthiness" as a design feature
in aireraft, and three new civilian planes are now being built which incorporate
most of the safety features recommended by CIR.

CIR urges that crash tests be undertaken to determine the energy-absorbing capa-
cities of various types of lightplane structure under crash conditions.

Twenty-six recommendations are made for increasing crash protection in personal
aireraft. (AUTHOR)

1,261

DeHavent, H. 1950 CRASH DECELERATION, CRASH ENERGY, AND THEIR RELATIONSHIP TO
CRASH INJURY. (Air Materiel Command, Wright-Patterson AFB, Dayton, Ohio)
AF TR 6242, Dec. 1950; ATI-104 127
NOTE: CARI P&S 1.8aa

ABSTRACT: Crash energy, energy absorption by structure, and crash forces are
discussed; the relationship of these factors in providing protection from serious
or fatal injury in survivable aircraft accidents is illustrated by theoretical
cases which are compared with actual crash results.
Although considerable data now Is available on causes of injury among survivors
of aircraft accidents, the magnitude and duration of forces occurring in crashes
remain unknown. It is proposed that crash tests be undertaken to study factors
now contributing to safety or injury in accidents and to provide engineering data
?hereby)safety in survivable accidents can be increased by structural design.
AUTHOR

1,262

De Haven, H, 1951 CRASH INJURY RESEARCH. SUMMARY REPORT FOR FISCAL
YEAR 1 JULY 1950 - 30 JUNE 1951.
(USAF, AMC, Wright-Patterson AFB, Ohio)
AF TR no. 6523,

1,263

De Haven, H. 1951 HANDBOOK FOR AIRCRAFT ACCIDENT INVESTIGATORS COOPERATING
IN CRASH INJURY RESEARCH,

ég;é;hzlnjury Research, Cornell University Medical College, New York, N.Y,)
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DeHaven, H. 1951 INFORMATIVE ACCIDENT. RELEASE NO. 13, 30 AUGUST 1951.
(Crash Injury Research, Cornell University Medical College, New York,
New York) 30 August 1951,

1,265

DeHaven, H. 1951 A STUDY SPONSORED BY THE DEPARTMENT OF THE NAVY
AND AIR FORCE: SEMI-ANNUAL PROGRESS REPORT. ,
(Crash Injury Research, Cornell-University Medical College
January 1951,

1,266
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De Haven, H. 1952  PACKAGING THE PASSENGER
SAE Journal 60(6):55-56, June 1952

ABSTRACT: During the last ten years, there has been 2 slow but steady A
increase in the deliberate use of aircraft configuration to protect pilots
and passengers in accidents. Many of the developments should be useful

in cutting the crash-injury rate in passenger cars.

S ST P e

The most frequent injuries in survivable aircraft and automobile accidents
are fractures of the skull, lesions of the brain, smashing of facial bones,
and other dangerous head injuries. Studies in 1942 on impact velocities

and data from plane accidents led to studies of the injury potential of 9
objects cowmonly struck by the head. Shoulder harness does an amazing job )
of protecting the head, but is not even on the horizon for autos. The '
safety belt does not effectively check the velocity of the head but 5
modifies the injury-potential area. f

Crash-engineering has been built into the instrument panels, windshiélds, j
flooring, rudder redals, controls, et cetera, of aircraft. 1In six new !

Planes crash-engineering has been extended to the cabin and its adjacent
structures. The use of structures to protect the body in accidents is a
vey young engineering art., Without specific crash-injury data, engineers
cannot understand the factors responsible for dangers and cannot judge the
need for safer design. The only way to find out is to extend the scope of
present accident investigations and, in addition to getting reports on
typical causes of accidents, get reports on typical and repeated causes of {
injury. . (Journal of Aviation Medicine 23(5):533-534, October 1952) /

1 i A e e 252
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DeHaven, H, 1952 ACCIDENT SURVIVAL--AIRPLANE AND PASSENGER CAR
(Society of Automotive Engineers) Preprint No. 716, 1952,
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De Haven, H. 1952  ACCIDENT SURVIVAL— ATRPLANE AND PASSENGER AUTOM%BIEE.
(Pa;er "Annual Meeting, Society of Automotive Engineers, Jan. 1952.
Part of a symposium of "Packaging the Passenger )

ABSTRACT: Efforts to increase “"orashworthiness” and provide greater "crish
safety" by the improvement of details in aircraft and automo?iles areftoare
new. Because the principles used to provide greater safety in aircrai e
closely related to primciples used by packaging engineers for i:creas zi e
protection and safety of valuable goods in transit, the author is;:s:
concepts of crash safety in relation to basic concepts used by packaging

engineers,

1,269

DeHaven, H. 1952 THE SITE, FREQUENCY AND DANGEROUSNESS OF INJURY SUSTAINED BY
800 SURVIVORS OF LIGHTPLANE ACCIDENTS. (Dept. of Public Health & Preveative
Medicine, Cornell University Medical College, New York, N.Y.) July 1952,
ATI-172 675

ABSTRACT: Absence of injury in the Hi-G deceleration tests at Muroc, and limited
body damage in many severe airplane crashes suggest that injuries are not a direct
function of crash force. Herein analyzed are injuries sustained by 800 survivors
of lightplane crashes; each of the survivors used only a safety belt as a restrain
ing and protective means in crashes.

Five analytical procedures are followed to provide basic material from which to
draw conclusions: (1) a segment of current data is compared with data from an
early CIR report to determine whether early trends now are statistically confirm-
able; (2) the site and frequency of injuries are examined in order to determine
the relative constancy and variability of the injury pattern produced by survivable
aircraft accidents; (3) the frequency characteristics of the injury pattern are
investigated and interpreted; (4) dangerous-to-life injuries are examined and
discussed; (5) the degree of correlation between injury seriousness and accident
severity is established.

Statistical analyses show that (1) the trends demonstrated in early CIR data are

confirmed; a low incidence of strains of the neck and damage of cervical vertebrae,
and a high frequency of damage to the head and extremities is established; (2)
there is a distinct and constant pattern of injury among survivors of lightplane
crashes who wear only safety belts; (3) a positive relationship exists between

the frequency of injuries and the distance of damaged body areas from the safety b g
belt; bruises of the hips and evidence of intra-abdominal injury are surprisingly g
rare, despite violent snubbing action by standard two-inch safety belts with s
holding capacities of 1000 to 2000 pounds; injury to ome body area usually is not

dependent on the occurrence of injury in another body area; (4) dangerous head L 3
injuries are sustained by nearly 18% of survivors; spinal injuries are likely to 4
endanger life far more frequently than lower torso injuries; (5) of all the variance

in seriousness of injury, only 22% of this variance is dependent upon variation -in

accident severity. b

The statistical evidence provided in this report shows that injuries are not a

direct function of crash force; the data indicate that injuries in survivable

accidents are largely subject to control by engineering and design. (AUTHOR)
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De Haven, Hugh, Béris Tourin, & Salvatore Macri 1953
AIRCRAFT SAFETY BELTS: THEIR INJURY EFFECT ON THE HUMAN BODY

(Crash Injury Research, Cornell U. Medical Coll., New York)
July ASTIA AD-14 643

ABSTRACT: An examination was made of the injuries sustajned by 1039
survivers of 670 lightplane crashes. Chi-square methods were employed in
statistical analyses to relate the use of the belt and body injuries of
survivors, Safety belts were shown to be an infrequent cause of injury
and to serve as effective protection. Severe snubbing action of safety
belts as seen in 80 cases showed no significant correlation with the
occurrence of intra-abdominal and lumbar spime injuries, Critical intra-
abdominal and lumbar spine injuries appeared related to each other and to
vertically acting forces. Bruises and minor contusions were attributable
to safety belts. Injuries- which occurred without any signs of snubbing

tained by users and nonusers of safety belts were similar. No increased

frequency was observed in injuries to the torso, neck, apd spine by the use
of the belt, Survivors not using safety belts suffered more serious injury
than those that used them. Upper and lower torso injuries were also related
to failure of belt installations, Dangerous-to-1life injuries of head apd
body were associated and increased with vertical crash forces., (ASTIA)

1,271

DeJudicibus, C. and L, Carbonara 1961 CHARACTERISTICS OF THE NYSTAGMIC
RESPONSE TO ACCELERATIVE STIMULTI OF DIFFERENT PHYSICAL VALUE.
In Boll. Mal. Orecch. 79:635-640, Nov.-Dec. 1961 (Italy).
=222, Hal. Urecch,

1,272

Delaphchier 1917 BILATERAL FRACTURE OF ASTRAGALUS AFTER A PARACHUTE JUMP.

La Presse medicale, Paris, June 4, 1917

1,273

Denisov, V. and M. Klevtsov 1961 BIOTELEMETRY
Trans. of Radio. Moscow (USSR) (10):16-17, 1961.
(Joint Publications Research Services, New York, N. Y.) JPRS 12074, Jan.
26, 1962, _
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Dempsey, C.A, 1961 HUMAN PROTECTION IN ABRUPT ACCELERATION ENVIRONMENTS

In: 1961 Proceedings of the Institute of Environmental Sciences National
Meeting, April 5, 6, 7, 1961, Washington, D.C, (Mt, Prospect, Til.:
Institute of Environmental Sciences, P,0. Box 191) Pp. 365-370

ABSTRACT: The accelerations encountered in space flight are divided into three
distinct segments: vibration, abrupt acceleration and long term acceleration,
When these forces are acting as an integrated function they produce a singular
subjective experience to the individual. The various maneuvers of manned space
flight which produce abrupt acceleratidns are soft surface landings, emergency
escape, air deceleration and hard surface landings. In addition, the potential
hazard of explosion is significantly increased in space vehicles and forms another
major source of high transient accelerations,

The human body can be categorized as a complex combination of systems
which respond to the abrupt acceleration forces in accordance with the laws of
a viscous/elastic system under the action of a constant unbalanced force or
harmonic motion., While the body might at first appear to act as an integrated
whole; it in reality, is segmented into four different parts which respond
individually to the force and then in turn transmit their response to the other
segments., These individual segments are: dorsal cavity, thoracic cavity,
pelvic cavity, and body extremities, Vital body organs can sustain high
transient accelerations when the force vector is oriented in the proper direction
and the body is completely supported throughout the load period. Present
research efforts are dedicated to the premise of completely understanding the
protective requirements which are necessary to sustain the astronauts during
abrupt acceleration conditions in all areas of aerospace operations.

1,275

Denisov, N. and S, Borzenko 1961 GAGARIN'S FLIGHT,

Trans. of mono. Pojet Gagarina; Materialy, Opulikovannyee v Pravde, Moscow,

1961.
Sept. 17, 1962 ASTIA AD 287 715

CONTENTS ;
The first flight of man into outer space
Communist Yurii Gagarin: the first Cosmonaut

1,276

Denisov, N. & S. Borzenko 1962 POLET GAGARINA (MATERIALY, OPUBLIKOVANNYYE
v "PRAVDE") GAGARIN'S FLIGHT.

(Foreign Tech. Div., Air Force Systems Command, Wright-Patterson AFB,
Ohio) FTD-TT-62-844 from Izdatel'stov "PRAVDA", Sept. 1962.
ASTIA AD 287 715

ABSTRACT: 1It’was on 12 April 1961 that the Soviet Union carried out the first
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manned flight into outer space. The spaceship "Vostok, " with the USSR pilot
cosmonaut Yu. A. Gagarin on board, was placed into orbit as a satellite of the
earth. The satellite vahicle without the last stage of the rocket~carrier,
weighed 4,725 kilograms. On the basis of refined data obtained through the
evaluation of all measurements, the perigee was at 181 kilometers, and the
apogee was at 327 kilometers; the inclination of the orbit was 649 and 57
minutes. Having completed the orbitail flight, the satellite vehicle returned
to earth successfully, landing in a designated area of our country. This
publication contains a detailed account of the flight and relates the great
significance of the journey to the entire world.

1,277

Denny-Brown, D. 1943 THE PRINCIPLES OF TREATMENT OF CLOSED HEAD INJURY
Bulletin from New York Academy of Medicine 19: 3.

1,278

Denova, A, A,, A, M. Zakharov and V, E. Kolla 1960 THE EFFECT OF CARLINA
BIEBERSTEINII ON THE TOLERANCE OF WHITE MICE TO RADIAL ACCELERATION,
(Vliianie Koliuchnika Bibershteina Na Vynoslivost Belykh Myshei Po
Otnosheniiu K Radial Nym Uskoreniiam).

Farmakol, i Toksikol. (Moscow) 23(2):177, March-April 1960,

ABSTRACT: A series of experiments were conducted on raising resistance to
radial acceleration in white mice by aqueous infusions of seeds of the carline
thistle (Carlina Biebersteinii Bernh). In the first series each subject
received a 17 infusion before being subjected, together with a control, to
radial acceleration in a centrifuge at a speed of 1000 r.p.m. for 5 seconds,
The average time required by the controls to resume normal posture was 34
Seéc., to start running in a straight line, 90.4 sec,; for the experimental
animals the values were 23.5 sec. and 64 8éc., respectively. 1In the second
series the experimental animals received a 10% infusion prior to acceleration
under the same conditions. WNormal posture was resumed by the controls in

26 sec,, running in 52 sec.; and by the experimental animals in 14 sec. and

19 sec,, respectively, In a third series, in which rotation was carried out
for 10 sec., the experimental animals again recovered faster than the controls,

1,279

Denny-Brown, D, & W. R. Russell 1940 EXPERIMENTAL CEREBRAL CONCUSSION,
J. Physiol. 99:153, 20 December, 1940,
See also Brain 64:93~164, Sept, 1941,
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Re-investigation of the phenomenon in cats under nembutal anaesthesia confirms
its appearance in severe degree, and ability to result in death, without macro-
scopic lesions of the brain stem. It is further established that the phenomenon
can be elicited in the decrebrate animals, and corresponds with a passing depres-
sion of all bulbar reflexes.

The respiratory centre is the most sensitive to percussion. Acceleration in
movement resulting from the blow is the essential factor in the stimulus, for
if the head is prevented from moving when struck the phenomenon fails to occur,
Momentary deformity of the skull, and stimulation of superficial structures,
therefore appear to play no part,

Labyrinthine stimulation likewise appears to have slight if any part in the
phenomenon, for it is obtained after section of both eight nerves, Rise

of intracranial pressure does not accompany the phenomenon, though it is possible
under certain circumstances to reproduce a similar effect by a shock-like rise
of intracranial pressure alone,

The nervous effect of a blow is thus considered to be due to the physical
acceleration directly transmitted to each and every centre.

1,280

Denny-Brown, D. & W. R. Russell 1941 EXPERIMENTAL CEREBRAL CONCUSSION,
Brain 64:93-164, Sept, 1941,
See also J. Physiol, 99:153, 20 Dec. 1940,

1,281

Denny-Brown, D. 1943 THE EFFECT OF HIGH EXPLOSIVES ON THE POST TRAUMATIC
SYNDROME Trans, Amer. meurol. Assn, 69:98-102

1,282
Denny-Brown, D, 1945 CEREBRAL CONCUSSION,
Physiol. Rev. 25:296-325,
1,283
Denzin, E. C. 1946 INVESTIGATION OF BRAKE SHOES FOR CREW DECELERA -

TION CARRIAGE, PROJECT NO. 27. A Resume Report of Tests Conducted at

the American Brake Shoe Company. (Sargent Research Lab., Mahwah, N.J.)%
12-20 September 1946,
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Denzin, E, C, 1950 A DECELERATOR FOR HUMAN EXPERIMENTATION.
(U.5.A.F, AMC, Wright-Patte

rson AFB, Ohio), USAF TR No. 5973
Note: CARI P&sS 2,12

ABSTRACT: A device has been desi
studying the effects of conirolle

of 0.1 second. A 1500-1b, carriage is mounted on slippers on a 2000-ft,
standard gauge rail track., The human subject or test object is mounted on
the carriage in the desired orientation. The carriage isg accelerated to a
predicted velocity by one to four 100-1b, thrust, 5-second solid fuel rockets.
The carriage can be decelerated by brakes fixed betwe
of forty-five feet, Forty-five sets of brake shoes ¢
inches wide and 11 feet long, mounted under the carriage. Each set of brakes
is preset to the desired pressure and is tripped by a trigger on the carriage,
A system of AM-FM telemetering has been built for transmitting data from the
carriage and subject to the recorder,

gned, built, and testred for producing and

d decelerations up to 50 g for a duration

lamp two metal keels §

1,285

Dermksian, G. 1959  THE PROBLEM OF LOSS OF CONSCIOUSNE

In: L. E. Lamb, Ed., The First International §

in Aviation, 12-13 November, 1959, pp, 83-92,

Medicine, Brooks AFB, Texas)

ymposium of Cardiology

(School of Aviation
ASTIA AD 244 389

episodes of clinica
frequency. One hun

In addition, it was
those cases with clinical syncope
and thus have predictive value,

Thirty percent of the aviati
episodes. The special

8, Of the 38 cases

arrhy thmia,
rrhy thmias were secondary to cardio-inhibitory responses

us nerve, They could be abolished or prevented with
The special procedures failed to distinguish between

individuals with previous syncope and those without, and thus had no predicitive
value,

It was though that the a
mediated through the vag
intravenous atropine,

1,286

8 own view of

en the track for a distance

88 IN FLYING PERSONNEL,
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the problems of high-speed flying. The paper is divided under the’ following
main headings:

1. The obstacles to negotiate at high and low altitude.

2. The approach to high-speed investigation and means of obtaining test
results.

3. Present and future requirements of research aircraft.

4., Pilot safety measures.

5. Some requirements of a pilot engaged in high speed research and
development flying.

For the most part it is intended only to cover research and development flying.

1,287

Desaga, H. n.d. EXPERIMENTELLE UNTERSUCHUNGEN DER LUFTSTOSSWIRKUNG, (EXPERI-
MENTAL STUDY OF AIR BLAST EFFECTS,) Mitteilungen aus dem Bebiet der
Luftfahrtmedizin, (Herausgegeben vom Inspekteur des Sanitatswesens der
Luftwaffe.) Forschungsbericht 15/43,

1,288

Desaga, H. 1950 BLAST INJURIES,
I; German Aviation Medicine, World War II. Vol. II, pp. 1274-1293.
(Washingtonb C.: U. S. Govt. Print, Off., 1950)

1,289

Devaux, P, 1940 LA RESTSTANCE PHYSIOLOGIQUE AU CATAPULTAGE ET AUX ACROBATIES

AERIENNES (THE PSYCHOLOGICAL RESISTANCE TO CATAPULTING AND TO AIRCRAFT
ACROBATICS)

Nature (Paris) 67: 299-302

1,290

DeVost, V. F. 1960 ACCELERATION, VELOCITY, DISTANCE, TIME.
Machine Design, Aug. 4, 1960.
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DeVost, V.F, 1960 NOL COPPER-BALL ACCELEROMETERS

(U.S, Naval Ordnance Laboratory, White Oak, Maryland) NAVORD Report 6925,
July 27, 1960, ASTIA AD 248 282

ABSTRACT: This report describes conventional and discriminating copper-ball

- Their operation
+ Theoretical

1,292

DeVost, V.F. 1962 TEST SET, DROP SHOCK,, WOX~-1264.,
(Naval Ordnance Lab., White Oak, Md.) Rept. No. NOLTR 61-106,
_ASTIA AD-297 401, 20 November 1962

ABSTRACT: The report describes g portable 70-inch, free-fall drop tester,
Presents operating instructions, and contains calibration curves, The

tester is an adaptation of the Mk 209 Mod O Test Set, which it replaces,

A wide range of shocks is produced with fele, rubber, and plastic shock pads.
At maximum drop height and for payloads of 1 1b., shocks range in amplitude
from 170 g for the softest pad to 3200 g for the hardest pad. The durations
of these shocks are 12 ms and 0.6 ms respectively. The maximum allowable load
for the test set is 4 1b. For 4 4-1b. pay-load the maximum impact velocity
change experienced by the carriage is 35 fpg, The report includes complete

drawings on the WOX-126A Test Set and calibration information on the Mk 209
Mod 0. (Author)

1,293

deVries, H.I, 1949 STRUCTURE AND POSITION OF THE TECTORIAL MEMBRANE IN THE
COCHLEA
Acta Oto-Laryngologica (Stockholm) 37: 334-338

1,294

DeWeese, D. D. 1954  DIZZINESS —AN EVALUATION AND CLASSIFICATION,
(Springfield: ¢C. C. Thomas, Publisher, 1954)

BOOK REVIEW SUMMARY: This publication is of special significance to flighte
Surgeons. Vertigo, spatial disorientation and the motion sickness syndrome of
dizziness are peculiarly related to the profession of flying and, therefore, are
everyday problems of aviation medicine. They must be separated from the systemic
disturbances resulting in dizziness; and these in turn must be subdivided into
those conditions amenable to current therapy and those which are not. Particular
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care is essential in this separation, for the flight surgeon's decision directly
affects the career of both pilots and crew memhers, In this small monograph, E i
the physician may find concisely reviewed the anatomy and physiology, class- 1 '
ification and differential diagnosis of dizziness. The care reports in chapter 1
nine add little to the value of the presentation.

1,295

de Wit, G. 1953 SEASICKNESS; (MOTION SICKNESS) A LABYRINTHOLOGICAL STUDY.
Acta oto-laryng. (supp. 108) pp. 1-56

ABSTRACT: Cupulometric examination and examination with the parallel swing
demonstrate an abnormality in the labyrinthine functions in every sufferer from
sea-sickness. Only the small group in which the affection is completely psychic
in nature forms an exception to this rule. However, these patients do not suffer
from genuine seasickness, but they are neurotics. The seasick can be divided
into:
a. The specific seasick (80% of the total). This group is characterized
by a steep cupulogram, and by a rise of the pressure in the central retinal
artery after stimulation of the otolith system. They lack the normal tendency
to inhibition of strong labyrinthine stimuli.
b. The unspecific seasick (20% of the total). This group can be subdivided
into one with mild labyrinthine abnormalities, in the sense of a slight differ~
ence in excitability between the right and left labyrinths, and the group of the
deficiencies. Persons belonging to the latter group show an irregular cupulo-
gram. Suprimal (benadryl-chlortheophyllinate) decreases the central excitability T
of the labyrinth. Atropine does the same, and moreover abolishes the endocranial 1
vasolability.
c. The methods described in this monograph enable recognition of
persons liable to seasickness at the beginning of their career at sea.

1,296

Diamond, H., J. R, Mott, & H. J. Smith 1962 DEVELOPMENT AND MANUFACTURE OF THE
THREE~AXIS INTEGRATING ACCELEROMETER. (Sperry Gyroscope Co., Great Neck, N.
Y.) Rept. No. CA-4230-0102-6; Contract DA 30-069-ORD-3420; Proj. TN2-8106;
ASTIA AD-281 838

ABSTRACT: A three-axis integrating accelerometer is described which utilizes a
single test mass to sense acceleration components in any direction. Principles

of operation, error compensations, and constructional features of the accelero-
meter are described. A detailed analysis and parameter study of the pump-restora-
tion servo is included. Detailed test results are tabulated. (AUTHOR)




- 423 -
1,297

Diamond Ordnance Fuze Labs. 1960 MEASUREMENT OF DISPLACEMENT, VELOCITY AND
ACCELERATION: BIBLIOGRAPHY WITH ABSTRACTS AND INDEX

(Diamond Ordnance Fuze Labs., Washington, D. C. ) Aug. 22, 1960

1,298

Dias Campos, F. 1945 INFLUENCIA DAS ACELERACOES SOBRE 0 ORGANISMO, EN AVIACAO
(Acceleration; Influence on Organism)

Rev. med. RioGrande do Sul. (Brazil) 1: 278-287, May-June 1945

1,299

Dickerson, K. H, and G. H. Kydd 1961
(Paper presented at 32nd annual mee
April 1961, Chicago, I11.)

EFFECTS OF HIGH ACCELERATION ON RATS,
ting, Aerospace Medical Assoc., 24-27

ABSTRACT: Interest in recovery of biological
and orbital satellites has created a need for
re-entry accelerations on animals.

payloads from ballistic probes 4
information on the effects of _d

Some of the forces involved lie in the 1
range between 50 and 100 G and are of short duration. Studies have been I
conducted in which rats were subject

ed to a selected range of high accelerations
for short time intervals. The results indicate that where the criterion for a

successful test is survival without gross pathology, rats can survive these
forces. (Aerospace Med. 32(3):228.)

1,300
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Dieckmann, D. 1957 EINFLUSS
MENSCHEN (Effects of Ver
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Int. Z. Angew. Physiol. (Berlin) 16: 519-564., seton Upon HMan)
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Dieminger, W. 1951
Ionosphere)

In  Merten, R. ed. HOCHFREQUENZTCHNIK UND WELTRAUMFAHRT (Z .
Hirzel, 1951), pp. 7-14%. (Zurich: S.

WELTRAUMFAHRT UND IONOSPHAERE (Space Travel and the

ABSTRACT:

A survey of conditions to be encountered
problem of un by an escape rocket. The

meteors as well as temperature and lonization effects are discussed.

1,303

Di Giorgio, A. M. 1951  LOCALIZZAZIONE OTTICA ASS
OLUTA IN CONDIZIONI
STATICHE E NELLA ACCELERAZIONE RETTILINEA E CENTRIFUGA, (Absolute

Optic Localization In Static Conditions and In R i
ectili
Centrifugal Acceleration) tiinear fnd

Rivista di Medicina Aeronautica, (Rome} 14:190-208, April-June 1951,

1,304

Dill, D. B. 1942 PHYSIOLOGY OF FLYING. HAZARDS AND REMEDIES.
J. Lab, and Clinical Med, Vol 28, Part I, pp. 585-589.

ABSTRACT: A brief delineation of six hazards of flight: anoxia, aercembolism,
acceleration, cold, vibration and fear or anxiety.

1,305

Dill, D. B. April 1942  EFFECTS OF PHYSICAL STRAIN AND HIGH ALTITUDES ON
THE HEART AND CIRCULATIONS. American Heart Journal 23(4):441-454

1,306

Dill, p.B- 1943 SYMPOSIUM ON WAR MEDICINE: PHYSIOLOGY OF FLYING: HAZARDS
AND REMEDIES. J. Lab Clin Med. 28:585-598, Feb. 1943.

ABSTRACT: Flying hazards that are physiological in nature are those facing
aviation medical personnel. Remedies are discussed for the hazards of anoxia,
aercembolism, acceleration, vibration, and anxiety.
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Dion, M. @, 1956  EQUIPMENT FOR MEASUREMENT OF AIRSPEEDS, MACH, NUMBERS AND

TEMPERATURES.
Tech. Sci. Aeron, 3:118-124.
R, A, E, Translation No, 645

1,308

District of the Army Corps of Engineers, Office of the District Engineer, Los

1,309

Angeles District Aug. 1945 MUROC AIR FORCE BASE .JOB NO. ESA 210-23
DRAWINGS NOS. 1037/25, 1037/26, 1037/27, and 1037/28 PREPARED UNDER USAF
CONTRACT W-04-353 ENG-7954A. B Aug. 1945 {Detail drawings of 2000 ft.
rocket launching track installation)

Di Taranto, R. A., & J. J. Lamb 1958 THE SPACE ENVIRONMENT - - A PRELIMINARY

1,310

STUDY. Elect. Mfg., Oct, 1958

Dixon, Frederick, & J. L. Patterson, Jr. 1953  DETERMINATION OF ACCELERATIVE

Methods are given for calculating the magnitude and direction of the resultant

FORCES ACTING ON MAN IN FLIGHT AND IN THE HUMAN CENTRIFUGE . (Naval School
of Aviation Medicine, Pensacola, Fla.) Project. No. NM 001 059.04.01;
ASTIA AD-39 383

external force in various types of airplane manéuvers. Chapter IIT: A classjifi-
cation of centrifuge types is presented along with analyses of characteristic
external force patterns which can be simulated. Chapter IV: The concept of
apparent physiological force is introduced. Theoretical considerations are
presented which show that the application of simple relativity Principles permits
the straightforward force analysis of classical physics to be applied to the
biological organism considered as the reference frame, Chapters V and VI:
Formulas are derived for the physiologic force patterns which act on man in flight
and in the human centrifuge. Chapter VII: A discussion of acceleration measuring
instruments is presented, with special emphasis on inertial-type linear

accelerometers. Chapter VIII: Methods are given for converting force components

which are readily determined along anatomical axes of t

man in flight and in the centrifuge, into force components along defiped
pPhysiologic axes through a subject. (ASTIA)
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Dixon, F. and J. L., Patterson, Jr. 1961 DETERMINATION OF ACCELERATIVE
FORCES ACTING ON MAN IN FLIGHT AND IN THE HUMAN CENTRIFUGE,
In Gauer, 0. H. and G. D. Zuidema, Gravitational Stress in Aerospace
Medicine (Boston: Little, Brown, and Co., 1961) Pp. 243-256.

1,312

Dixon, F, P. and L, D, Stimpson 1963 A SYSTEMS APPROACH TO VEHICLE DESIGN
FOR EARTH RE-ENTRY FROM AN INTERPLANETARY MISSION,
Paper: American Astronautical Society Symposium on the Exploration of
Mars, Denver, Colorado, June 6-7, 1963, Preprint 11

ABSTRACT: Earth return from Mars and Venus manned ventures during the 1970's
places stringent requirements upon the earth re-entry vehicle design. These
requirements are related to the high approach velocities ranging from 13 to 19
km/sec and include the possibilities of retro-propulsion, modulated lift and
drag, heavy heat sheilds, advanced materials, control techniques which include
maneuverability for landing site selection, and necessary safety provisions.
Feasibility studies are presented for earth re-entry of a six-man crew by three
basic vehicle configurations which in¢lude an Apollo-type, a Drag-Brake, and

a High Lift-to-Drag vehicle with the main emphasis being placed upon the mini-
mization of total re-entry vehicle weight.

The effect of radiative heating in conjunction with convective heating upon
vehicle design is analyzed, and coupled with the modulated lifting requirement,
results in optimum tradeoffs between heat shield and retro-propulsive weights.
Realistic ablation technology limitations place upper bounds upon purely aero-
dynamic re-entry based upon present knowledge of radiation heating behavior and

advanced materials technologies.

The three vehicle types remain competitive in total weight; however, they differ
considerably as to re-entry corridor depth, landing site selection, g-loading
and control complexity. The High L/D vehicle is recommended for further study
since it appears to have superior performance over the Apocllo and Drag Brake
vehicles for earth re-entry from possible Early Manned Planetary and Inter-
planetary Round-Trip Expéditions in the 1970-75 period.

1,313

Dobies, E, F. 1957 THE EQUATIONS OF MOTION OF A TUMBLING RE-ENTRY BODY.
(Jet Propulsion Lab., Calif, Inst. of Tech.)
JPL Prog. Rept. No. 20-339, Pasadena, 22 Nov. 1957.
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Dobronravov, V. 1957 ON THE WAY TO THE COSMOS

In Soviet Bloc International Geophysical Year Information 12:4-7.
First published: XKryl'va Rodiny No, 6, pp. 20-22, Jume 1957.

1,315

Dobrotin, B. M, and I. N. Kostev 1935  PARACHUTE JUMPING INTO WATER
Vyestn. Vozd. Flota 17(8):23.

1,316

Dodge, C. H., & C. C. Wunder 1962 SURVIVAL AND GROWTH OF JUVENILE TURTLES
EXPOSED TO CONTINUOUS CENTRIFUGATION. Physiologist 5(3):130, Aug. 1962

ABSTRACT: With hatchling Red-Eared Turtles (Pseudemys scripta elegans), growth
could be either enhanced or retarded depending upon field intensity. During 9
weeks of centrifugation at 5 g, turtles grew 112+26% more than their controls.

At still higher fields, growth decreased as the field increased. However, at
fields as intense as 28 g, a few turtles displayed measurable growth. Times for
50% mortality were 3, 7, and 31 days at 28, 24, and 21 g respectively. At 6, 10,
and 13 g there was no significant mortality. The superior ability of turtles to
survive high gravity can be attributed to their aquatic environment and the shell,
which acts as a natural anti-g suit. (AUTHOR) (Aerospace Medicine 34(3):276,
March 1963)

1,317

Dodge, C. H. & C. C, Wunder 1963 GROWTH OF JUVENILE RED-EARED TURTLES AS
INFLUENCED BY GRAVITATIONAL FIELD INTENSITY.

Nature (London) 197:922-923, March 2, 1963.

1,318

Dodge, R, 1923 HABITUATION TQO ROTATION
J. Experimental Psychology 6(1):1-35, Feb. 1923.

ABSTRACT: The question of whether the objective and subjective effects of ro-
tation are modified by habituation is a serious one in aviation. The first
scientific observations of habituation to rotation in man were published by

C. R. Griffith. The present experiemtns involved the use of photographic records |
They furnish complete confirmation of Griffith's results together with important
additional data. Another field of interest covered in this paper is the adapt=-
ation to repeated vestibular stimulation. The effect of repeated stimulation

on the vestibular mechanism is of particular importance to an understanding

of human variability.
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Dodge R, 1923 THRESHOLDS OF ROTATION.
., Experimental Psychology 6(1):107-137, Feb. 1923.

ABSTRACT: Under experimental conditions, the threshold for rotation of rapid
onset seems to be somewhere between one and two degrees per second, but a ve10c1ty
of four degrees per second was too slow to produce uniformly correct judgments

of rotation. Real assurance of the correctness of judgment of rotation obviously
depends on angular velocity exceeding four degrees per second.

The difference between rotations of sudden onset and rotations of similar maxi-
mum velocity whose acceleration had the form of sine waves appears to be negilg-
ible within the limits of our experiments. Arithmetical acceleration, on the
contrary, presented unfavorable conditons for the perception of rotation in the
case of subject RD and favorable conditions for subject F.

The most irregular results occured in connection with the oscillatory rotations.

1,320

Dolbnin, T. V. 1934 SHOES REQUIRED BY PARACHUTE JUMPERS
VYyestn. Vozd. Flota 17(12):13-15.

1,321

Dolbnin, T. V. 1638 PARACHUTE TRAUMA AND MEANS OF PREVENTION
Vo.-sanit. Dyelo (2):49-57. 1938

1,322

Dolbnin, T. V. 1938 ZUR FRAGE DER URSACHE VON MISSLUNGENEN FALLSCHIRM-

ABSPRUNGEN (On the Question of Causes of Unsuccessful Parachute Jumps)
Vo.-sanit. Dyelo 10(7):49-52.

1,323

Dole, S. H. 1958 ENVIRONMENTAL REQUIREMENTS FOR EXTENDED OCCUPANCY
OF MANNED SATELLITES,

(The RAND Corporation, Santa Monica, Calif.) P-1577, Dec. 12, 1958

i
ABSTRACT: A review of the physical environmental conditions needed to keep \71F
a man functioning efficiently in an earth satellite. The main environ-

mental conditions comnsidered are composition and pressure of the atmosphere,

gravitational forces, temperature, and radiation. Illustrative examples ql

of the associated payload weights required per man as a function of mission
duration are given.
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Dole, S.H. 1960 DESIGN CRITERIA FCOR ROTATING SPACE VEHICLES.
(Rand Corp., Santa Monica, Calif.) Research Memo No. RM-2668,
Contract AF 49(638)700, Proj. RAND, 18 Oct. 1960. ASTIA AD 249 503,

ABSTRACT: Several undesirable physiological side effects can arise from
rotating a manned space vehicle in order to provide a simulated gravity field.
The phenomena that may produce these side effects are herein analyzed to de-
termine in each case the design restrictions that should be accepted in order
to avoid adverse conditions. Based on this set of restrictions, a design
envelope, which allows the designer considerable latitude, is based on the
following limits: (1) maximum angular velocity, &4 rpm; (2) maximum head-to-
footr difference in g's, 15%:; (3) minimum rim veloecity, 10 ft/sec; (4) maximum

simulated gravity field, 1.5 g's; and (5) minimum simulated gravity field 0.01
g. (Author)

1,325

Doll, R. E. and J. R. Berkshire 1961 BIBLIOGRAPHY: PSYCHOLOGICAL RESEARCH
IN THE U, 8. NAVAL SCHOOL OF AVIATION MEDICINE -- JULY 1950-JUNE 1960.

(USN School of Aviation Medicine, Pensacola Air Station, Fla.)
Feb. 6. 1961

ABSTRACT: This bibliography covers those inservice research publications

of the USN School of Aviation Medicine which might be of interest to psycho-
logists. The period of publication covered is from July, 1950, through June
1960. The report titles are grouped by subject matter as follows: acoustics,
anxiety, attitudes, grades and standards, morale, peer ratings, perception,

selection, methodology, safety, tests, training, vision, and miscellaneous.
An author index is included., (Tufts)

1,326

Domanski, T. J. 1956 HUMAN STRESS RESPONSE IN JET ALRCRAFI OPERATIONS.
(School of Aviat., Med., Randolph AFB, Tex.)
Rept. No. 57-16 ASTIA AD 128 591

1,327

Doolittle, J. H. 1925 AIR RACING
National Aeronautic Association Review 3(11):163-164, Nov. 1925
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Doolittle, J. H. 1925  ACCELERATIONS IN FLIGHT

(National Advisory Committee for Aeronautics, Washington, D. C.)
Rept. No. 203, Feb. 28, 1925

SUMMARY: The accelerations in suddenly pulling out of a dive are greater than
those due to any maneuver started at the same speed. The accelerations obtained
in suddenly pulling out of a dive with a modern high-speed pursuit airplane
equipped with well-balanced elevators are shown to be within 3 or 4 per cent of
the theoretically possible accelerations. How close this agreement would be in
the case of a similar airplane equipped with unbalanced elevators would be deter-
mined by additional experiments. Accelerations due to flying the airplane in
average "rough air" do not exceed 2.5 g. The maximum acceleration which a pilot
can withstand depends upon the length of time the acceleration is continued. It
is shown that the pilot experiences no difficulty under the instantaneous accel-
erations as high as 7.8 g., but that under accelerations in excess of 4.5 g.,
continued for several seconds, the pilot quickly loses his faculties. While this
is disconcerting to the pilot, it is not necessarily dangerous for one in good
physical condition unless continued for a period of 10 to 12 seconds. (AUTHOR)

1,329

Dorcus, R. M, 1927 A COMPARISON OF POST-ROTATION NYSTAGMUS DURATION FOR
REPEATED STIMULATION WITH THE HEAD FIXED AND FREE. J, Comp, Psychol.
7:177-179

1,330

Deorecus, R, M, 1932 THE EFFECT OF CONTINUOUS ROTATION ON THE ALBINO RAT.
J, Comp. Psychol, 13:7-10

1,331

Dorcus, R, M., & 0. H. Mowrer 1936 AN EXPERIMENTAL ANALYSIS OF THE VESTIBULAR
POINTING TEST. Ann, Otol, Rhinol. Laryngol. 45:33-58

1,332

Dorcus, R. M. 1942 THE INFLUENCE OF PHYSTOLOGICALLY EFFECTIVE DOSES OF
EPINEPHRINE ON VESTIBULARLY INDUCED NAUSEA, (Civil Aeronautics Administra-
tion, Washington, D. C.) Rept. No. 5; Nov, 1942

CONCLUSIONS:

1. The obtained results are that epinephrine produces no changes in frequency
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of nausea or vomiting in response to vestibular stimulation under the conditions
of this experiment.

2. This may safely be interpreted as demonstrating that under these conditions
epinephrine does not facilitate nausea and vomiting.

3. It does not, however, exclude the possibility that epinephrine may tend to
prevent or alleviate nausea.

4. It was found, incidentally to the main problem, that the normal resting blood
pressures of those who were subsequently nauseated, were on the average equal to
those of the non-susceptibles, and that their blood pressure changes from epine-
phrine were equal,

5. The results cast doubt on one aspect of the hypothesis that motion sickness
is a consequence of fear. If fear actually increases the frequeney of air sick-
ness, the effect, insofar as it can be gauged from this experiment, does not

seem to be a direct physiological result of the increased secretion of epinephring,
known to occur during fear., (CAA)

1,333

Dorman, P. J., & R. W. Lawton 1956 EFFECT ON G TOLERANCE OF PARTIAL SUPINATION
COMBINED WITH THE ANTI-G SUIT. (Naval Air Development Ctr., Johnsville, Pa.)
NADC -MA-5606
See also J. Avia. Med. 27(6):490-496, Dec. 1956

ABSTRACT: A total of 305 rums on nine trained centrifuge subjects and 233 runs on
twenty-four Navy pilots were performed. Using grayout (peripheral light loss) as
an endpoint, 66.7 per cent of the fleet pilots were able to withstand 7 g'for 15
to 30 seconds sitting upright, wearing a standard Navy 272 suit inflated to 7-9
p.s.i. pressure. The remainder failed the 7 g, 30-second run. The 65 degree
supine position alone failed to improve the performance o? this }aFter group . All
of these subjects were then retested in the 65 degree supine position wearing an
inflated Z-2 suit (7-9 p.s.i. pressure). One hundred per cent of subjects thus
tested successfully withstood 7 g for 30 seconds, although the unprotected toler-
ance in some subjects was as low as 2.5 g. (AUTHOR)

1,334

Dosch, V. F. 1956  MEASUREMENT OF THE DYNAMIC RESPONSE OF THE AMAL HUMAN
CENTRIFUGE.

(Aeronautical Computer Laboratory, USN ADC)
Report TC-26~56, Oct. 1956.

1,335

Dostal, R. and T. Kersey 1960 SPACE MEDICINE
The Towa Engineer 60(5):18-20. Feb, 1960,

ABSTRACT: This is the second in a series of two papers. This paper explains

t, hypoxia, excess oxygen, ecological

the psychological effects of confinemen
food systems, and space hibernation.
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bouglas Aircraft Co. CRAPH: TOLERABLE DECELERATION DISTANCE VS5 APPROACH
ANGLE (Douglas Aircraft Co., Inc., El Segundo, Calif.) ES 157042

1,337
Douglas Aircraft Co. GRAPH: ACCELERATION TOLERANCE
(Douglas Aircraft Co., Imc., El Segundo, Calif.) Rept. ES 141880
1,338
Douglas Aircraft Co. FLIGHT FITNESS
(Douglas Aircraft Co. Inc., El Segundo, Calif.)
1,339
Douglas Aircraft Company 1951 ACCELERATION AND THE HUMAN BODY.
(Douglas Aircraft Company, Inc., El Segundo Division, Calif.)
A Graph.
1,340

Douglas Aircraft Co. Engineering Dept. 1953  ACCELERATION AND THE HUMAN BODY.
In Proceedings of Symposium on Frontiers of Man-Controlled Flight, Institute

of Transportation and Traffic Engineers, Univ. of Calif., Los Angeles, April
1953.

1,341

Douglas Aircraft Co. 1956 DOUGLAS -TULSA TEST FACILITIES.
(Douglas Aircraft Co., Inc., Tulsa, Oklahoma) TU-24168, June 1956.

1,342

Douglas Aircraft Col, Inc. 1962 NOTES ON THE EFFECTS OF HUMAN ACCELERA-
TION TOLERANCES ON DESIGN FOR THE TERRAIN FOLLOWING AIRCRAFT.
(Douglas Aircraft Co,, Inc., El Segundo, Calif.) Rpt. no. ES- 40621
ASTIA AD-278 653
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Douglas, D. W. and H. R, Seal 1961 INTERNALIZED ANIMAL TELEMETRY SYSTEM —
ELECTRONIC CONSIDERATIONS,

ABSTRACT: A single-channel biological telemetry system is described, in which
a miniature solid-state transmitter is surgically implanted permanently in

experimental animals, its carrier being moculated by physiological information
and transmitted through the intact skin to a remote receiver and demodulator,

where the physiological data are then recorded. Discussed are such problems
as RF propagation through electrolytes which are
a surgically implanted battery by use of an exte

»
obtaining high modulation sensitivity with optimum stability. Also discussed
are the relative merits of various telemetry techniques when applied to
physiological monitoring of this type and the problems associated with multiple
data transmission. (Aerospace Med. 32(3):229. March 1961)

1,344

Douglas, W. K. 1960 SELECTION AND TRAINING OF SPACE CREWS,

Lectures in Aerospace Medicine, 11-15 January 1960 (Conducted at the School
of Aviation Medicine USAF Aerospace Medical Center.)

1,345

Douvillier, J.G., Jr., H,L, Turner, J,D, McLean & D,R., Heinle 1960 EFFECTS
OF FLIGHT SIMULATOR MOTION ON PILOTS' PERF(R MANCE OF TRACKING TASKS
(National Aeronautics and Space Administration, Washington, D,C,) NASA TN D-143

February, 1960. ASTIA AD 231 341

ABSTRACT: The effect of motion of a flight simulator on pilots' performance of
a tracking task has been investigated by comparing the air-to-air tracking
performance of two pilots in flight, on a motionless flight simulat?r, and on a
flight simulator free to roll and to pitch, Two different attack displays were
used. It was found in tracking a maneuvering target that (1) the results from
the moving flight simulator resembled the results from flight much more than did
those from the motionless simulator; and (2) that in flight the conventional
circle-dot display was superior to a drone display., For simpler tracking tasks
it was not possible to detect these differences.

1,346

Douvillier, J. G., and R, E Coate THE COORDINATE TRA -
, . E. ~TRANSFORMATION
EQUA?IONS FOR A PILOTED FLIGHT SIMULATOR WITH SEVERAL DEGREES OF FREEDOM
(National Aeronautics and Space Administration, Washington, D, C.) )
NASA Technical Note D-1150; ASTIA AD 270 0gg '

ABSTRACT: A method for developing coordinate-transformation equations for a
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multiple-degree-of-freedom flight simulator is Presented,

applicable in particular to the NASA five-degree-of freedom
simulator; in general, howewver, the method of their developm
to transformation equations fo
degrees of freedom. Because the NASA simulator has a very limi
displacement in one of its modes of motion the equations are
degrees of freedom, Examination of the sigularities of the e

desirable was determined by the
the equations. (Author)

1,347

Dowd, G. L., Jr. 1931 can man P1Lo

T ROCKET PLANES AT 5 000 MILES A 9
Pop. Sci, Mon, 118(2):42-43, 134, s N HOUR?

1,348

Downey, V. M., F, V. Lorentzen and E. H. Lambert 1949 EFFECT OF THE CROUCH
POSITION ON THE INCREASE IN TOLERANCE TO POSITIVE ACCELERATION AFFORDED BY
AN ANTI-BLACKOUT SUIT.
J. Aviation Med, 20(5):289-299.

ABSTRACT: A change from the upright sitting position to a crouch position in
which the eye level was lowered 11 em. increased the tolerance of centrifuge
subjects to positive acceleration by an average of 1.2 G as determined by use
of visual symptoms, blood content of the ear and the ear pulse as criteria of
G tolerance.

The protective value of the G-4 anti-blackout suit was 54 per cent greater when
assayed in the crouch position than it was in the upright sitting position.

Four of ten subjects were unable to support their heads in the crouch position
employed at accelerations of 7 ¢ and greater,

1,349

Downing, Theodore 0. 1961 FAT EMBOLI IN GOATS - I. PULMONARY FAT EMBOLISM
IN GOATS DYING FROM THE EFFECTS OF MASSIVE TRAUMA.

(U, 8. Army Chemical Research and Development Laboratories, Maryland)
CRDLR 3106, Nov. 1961. Project 4C99-02-002,

ABSTRACT: Lung tissues from goats that died from the effects of massive
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trauma were examined, in order to establish the incidence of fat embolism in
goats, to ascertaine the effect on the goat of the embolic involvement, and

to determine the relationship between fat embolism severity and the concentration
of clostridial organisms in would exudates.

1,350

Draeger, R,H., J.S, Barr et al. 19453 A STUDY OF PERSONNEL INJURY BY "SOLID
BLAST" AND THE DESIGN AND EVALUATION OF PROTECTIVE DEVICES

{(U.S. Naval Med, Res. Instit. & U.S, Naval Hosp., Bethesda, Md.)
Res. Proj. X-517; Rept. No. 1; March 1945,

1,351

Draeger, R, H., J. S. Barr, and W, W. Sager 1946 BLAST INJURY.
J,AMA, 132:762-767.

1,352

Draeger, R.H. 1947 SHOCK OR BLAST INJURIES
In Shock and Vibration Bulletin No. 2
(Office of Naval Research, Naval Research Lab., Washington, D.C.)
Pp. 7-9, March 1947.

ABSTRACT: The problem of shock or blast is logically divided into two categor-
ies, namely, the effects upon material and the effects upon personnel. The
problem of damage to material, including ships, planes, guns, instruments, and
equipment of all kinds has been partially solved. Damage or injuries to
personnel which result from shock or blast are less well understood, and very
little has been done regarding methods of study. This article reviews the
injuries caused by pressure waves during explosion. These injuries discussed
include air blast injuries, water blast injuries, and solid blast injuries.

1,353

Draeger, R.H., D.E. Goldman, & C.B. Cunningham 1947 SHOCK AND VIBRATION
BULLETIN NO. 2 - MARCH 1947. (Office of Naval Research, Naval Research
Laboratory, Washington, D.C.) ASTIA ATI 75123,

ABSTRACT: Topics covered at a symposium on shock and vibration are presented.
A committee was set up to clarify and unify ideas and to report such terminology

3
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definitions, and standards as will help in the uniformity, understanding, and
progress in the field of science. The effects of personnel shock, blast, and
vibration were also discussed. It was demonstrated that the purpose of such
investigations was to provide protection for human beings and structures
involved in Fleet operations. In addition, a detailed description together with
photographs is given of the German Askania vibrograph.

1,354

Draeger, R.H., R.H. Lee, & B.E. Jennings . 1956 SOLID BLAST STUDY OF
PROTECTIVE SHOES AND MATS. (Navy Mine Defense Lab., Panama City, Fla.)
Evaluation Rept. ASTIA AD 124 203, Dec. 1956.

1,355

Dranetz, A, I., & J. L, Upham 1955 A PHASE MODULATED TRANSISTORIZED PRESSURE
OR ACCELERATION TELEMETERING CHANNEL. (Paper, 1955 National Telemetering =
Conference, Chicago, May 18-20, 1955) 3

ABSTRACT: A phase modulated system has been designed for the telemetering of !
airborne recording of accelerations and pressure in missiles and aircraft.
Utilizing differential transformer transducers as the sensing devices, this
system can be used to telemeter accelerations up to + 180 g having frequency

components from 0 cps to more than 500 cps, and pressure up to + 30 psi over
the same frequency range,

1,356

Drone, K, C. 1961 DESIGN STUDY FOR AN ACCELERATION RESEARCH DEVICE,
Rept. for 1 July 60 - 20 Jan. 61 on Biophysies of Flight, (Wright-Patter-
son, AFB, Ohio) ASD TR 61-425, August 1961. ASTIA AD 268 621

ABSTRACT: Starting with the presently recognized requirements of accelerations,
levels of various exposure conditions, and combinations of stresses in aero-
Space systems, a design study was made of an acceleration research device which
would simulate these conditions. It was required that this accelerator use
broven construction methods and be economically feasible. 1In simulating the
various performance requirements there were certain areas that were quite signifi-
cant in the over-all design: (1) Power requirements during the first second of
maximum centrifuge onset is approximately 86,000 horsepower and necessitates a
stored energy means to keep electrical power requirements below 20,000 horse-
power; (2) Gyroscopic actions Plus simulated vibration conditions at the end of
the centrifuge arm dictate that major attention be given to arm natural fre-

quencies and dampening qualities; (3) Resultant acceleration effects plus cab
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inertias necessitated some reduction in cab RPM's and onset rates to keep torque
and horsepower requirements within feasibility limits; and (4) Coriolis forces
must be considered in both the effect upon the subject being tested and cab
structure., (Author)

1,357

Drooker, J,C. 1954 WARTIME EXPERIENCE WITH SKULL INJURY AND BLAST AND THEIR
3 EFFECT UPON THE EAR Arch Otolaryng., Chicago 58:546-574

1,358

Drury, D.R. and G.H. Scott et al 1944  INVESTIGATIONS IN AVIATION PHYSIOLOGY
WITH PARTICULAR ATTENTION TO THE EFFECTS OF ACCELERATION, DECOMPRESSION,
ANOXTA, AND COLD AND METHODS TO COMBAT THESE EFFECTS.

( National Research Council, Committee on Aviation Medicine, Committee
on Acceleration) Final Rept. OEMcmr-288. 26 April 1944,

1,359

Drury, D, R. 1947 HUMAN CENTRIFUGE
Stanford Med., Bull. 5:148-150,

1,360

Drury, D.R, 1947  PHYSIOLOGICAL, BIOCHEMICAL, AND ANATOMICAL EFFECTS OF
ACCELERATION ON THE BODY RELATIVE TO PILOT POSITION IN HIGH SPEED AIR~
CRAFT, ( University of Southern Calif., School of Medicine, Los Angeles)
USN Contract No, N6ori77, Task Order 1, Project no, 161-014, January 1947

1,361
MOTION PICTURE
Drury, D.R., et al, 1948 STUDIES OF THE PATHOLOGY PRODUCED UPON GOATS
BY EXPOSURE TO HEAD TO FOOT RADIAL ACCELERATIONS: NEGATIVE G.

( Presented at the Nineteenth Annual meeting of the Aero Medical
Association in Toronto, Canada, June 1948)

1,362

Duane, T.D., E. L. Beckman & K.R. Coburn n.d. LIMITATION OF OCULAR MOTILTTY
DURING POSITIVE ACCELERATION (Aviation Medical Acceleration Lab., Naval
Alr Development Center, Johnsville, Pa.) '
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Duane, T. D., R. L. Wechsler, J. E. Ziegler, & E. L. Beckman 1952 EFFECTS OF
ACCELERATION UPON THE CEREBRAL METABOLISM AND CEREBRAL BLOOD FLOW. PHASE II.
STUDIES ON CEREBRAL PHYSIOLOGY OF MONKEYS AT 12 NEGATIVE G. (Naval Air Devel -
opment Ctr., Johnsville, Pa.) NADC-MA-5204, 21 May 1952, ASTIA ATI 157 813

ABSTRACT: A survey of the effects of repeated exposures to 12 negative G for 40
seconds was carried out on the monkey, and his response to this imposed stress
evaluated. Cerebral circulation was measured by recording the passage of fluores-
cein through cortical vessels with the use of & photofluorometer attached to a
cranial lucite window previously placed in the monkey's skull. Respiration was
recorded via a thermocouple within the tracheal cannula. A quantitative measure-
ment of the blood gases was performed upon blood withdrawn from the cerebral cir-
culation during maximum G; electroencephalographic and electrocardiographic record-
ings were obtained by several methods; and the vascular Pressure gradient across
the brain was measured by pressure transducers in the carotid artery and in the
confluens sinuum. Whenever possible, all recordings were made concurrently.

At 12 negative G for 40 seconds there was evidence of continuing cerebral circula-
tion, apnea with secondary arterial anoxemia, and a lowering of the cerebral
Venous oxygen content suggesting cerebral anoxia. A transient enhancement of the

electrical activity of the cortex was followed by gradual depression of varying
degrees. The arterial and venous pressures were elevated, but their A-V gradient
decreased severely during stress. Cardiac irregularities occurred with abnormally
high T waves suggestive of severe cardiac anoxia. A failure of the cereb?al venous
dxygen content to return to the pre-run level ten minutes after acceleration
indicates either an abnormality of cerebral metabolism or a decreased cerebral
blood flow. (DACO)

1,364

Duane, T, D., J, E, Ziegler and H. Hunter 1952 HUMAN TOLERANG
ACCELERATION, NCE TO COMBINED

(gaval Air Development Center, Aviation Medical Acceleration Lab,, Johns-
ville, Pa.) Report no, NADC-MA-LSZO?, 3 Dec. 1952, ASTIA AD 54 282

ABSTRACT: Experiments were carried out on human
(chimpanzees) seated in an F9F ejection seat, which was mounted on the deck of
the gondola of a human centrifuge. Transverse g8 (back to chest and chest to

~ back) were applied up to 15 g for 5 seconds, resulting in physical discomfort
such as pressure on the rib cage, and petachiae on the back, However this ’
body loading was well within the voluntary human tolerance and instaliation of
a padqed body support reduced discomfort. Following preliminary explorative
experiments with primates, subjects were exposed to positive (head to seat) g

forces up-to 2 maximum of 15 g, The subjects were first tested under normal
accelerations (3 to 4 g per second increas
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Duane, T, D, et al 1952 STUDIES ON CEREBRAL PHYSIOLOGY OF MONKEYS AT
12 NEGATIVE G.

J. Aviation Med. 23(5):479-489, 544. October 1952,

ABSTRACT: A survey of the effects of repeated exposures to 12 negative G for
forty seconds was carried out on the monkey, and his response to this imposed
stress evaluated. Cerebral circulation was measured by recording the passage
of fluorescein through cortical vessels with the use of a photofluorometer
attached to a cranial lucite window previously placed in the monkey's skull,
Respiration was recorded via a thermocouple within the tracheal cannula. A
quantitative measurement of the blood gases was perfomed upon blood withdrawn
from the cerebral circulation during maximum G; electroencephalographic and
electrocardiographic recordings were obtained by several methods; and the
vascular pressure gradient across the brain was measured by pressure transducers

in the carotid artery and in the confluens sinuum. Whenever possible, all
recordings were made concurrently.

At 12 negative G for forty seconds there was evidence of continuing cerebral
circulation, apnea with secondary arterial anoxemia, and a lowering of the
cerebral venous oxygen content suggesting cerebral anoxia. A transient enhance-
ment of the electrical activity of the cortex was followed by gradual depression

of varying degrees, The arterial and venous pressures were elevated, but their
A-V gradient decreased severely during stress., Cardiac irregularities occurred
with abnormally high T waves suggestive of severe cardiac anoxia. A failure

of the cerebral venous oxygen contéent to return to the pre-run level ten minutes
after deceleration indicates either an abnormality of cerebral metabolism or a
decreased cerebral blood flow.

1,366

Duane, T. D., R. L. Wechsler, J. E. Ziegler, and E. L. Beckman 1952 STUDLES
ON CEREBRAL PHYSIOLOGY OF MONKEYS AT 12 NEGATIVE G, PHASE 1I.
J. Avia. Med. 23:479-489.

See also American Journal of Medical Science 224:112 (1952).

ABSTRACT: Anesthetized healthy monkeys (Macaca mulatta) with lucite calvaria,
were subjected to 12 negative g on a centrifuge while various physiclogical
measurements were taken. Repeated exposures of 40 seconds each resulted in cere-
bral edema and in subcutaneous and submueosal hemorrhages in the head and neck
region, but were not fatal to the animals, At - 12 g, cerebral circulation
continued at a somewhat slower rate compared to unexposed controls (9.4 and 7.1
seconds, respectively), During maximum g, respiratory movements ceased but
were resumed spotaneously 15 seconds after completion of exposure. While there
was a decrease in the cerebral arteriovenous difference during negative g, this
difference rose above the pre-run level 10 minutes after the experiment, The
electroencephalogram revealed a trend toward progressive depression, with
individual variatioms. The arterial and venous pressures Increased but the

pressure gradient decreased severely during stress. Bradycardia and high T
wave were both suggestive of severe anoxia.
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Duane, T. D., R. L. Wechsler, J, E, Ziegler and E. L. Beckman 1952 STUDIES
ON CEREBRAL PHYSIOLOGY OF MONKEYS AT 12 NEGATIVE G, PHASE II.
Awmerican Journal of Medical Science 224;112
See Also J. Aviation Med. 23:479-489,

ABSTRACT: Cerebral circulation, respiration, blood gases, and vascular pressure
gradients across the brain were measured on monkeys exposed to 12 negative g

for 40 seconds. Electroencephalogram and electrocardiogram were also recorded.
The findings were as follows: (1) cerebral circulation continued throughout the
experiment; (2) apnea set in with secondary arterial anoxemia and a lowereing

of the cerebral venous oxygen content, indicating cerebral anoxia; (3) arterial
and venous pressures were elevated, but the arterio-venous pressure gradient
decreased severely during the stress; (4) cardiac irregularities were observed,
suggesting cardiac anoxia; and (5) the cerebral venous oxygen content failed

to return to the original level after the experiment, indicating a disturbed
cerebral metabolism or decreased cerebral blood flow.

1,368

Duane, T. D, 1953  PRELIMINARY INVESTIGATION INTO THE STUDY OF THE FUNDUS
OCULI OF HUMAN SUBJECTS UNDER POSITIVE ACCELERATION, PHASE IIT.

(Naval Air Development Ctr., Johnsville, Pa.) NADC-MA-5303; ASTIA AD-20 519

ABSTRACT: The literature was surveyed with respect to 2 prevalent theories
concerning blackout. Experiments verified the hypothesis that blackout is a
retinal ischemic phenomena. Blackout in humans subjected to positive accelera-
tion was accompanied by a retinal arteriolar ischemia. A close correlation was
noted between subjective visual losses and the 3 stages of ophthalmoscopic
changes: arteriolar pulsation, arteriolar exsanguination and collapse, and
return of arteriolar pulsation and transient venous distention. A correlation
was found between the systolic pressure and the symptoms and signs of blackout.
Observations of the fundus oculi of chimpanzees subjected to positive and
negative g forces indicated that under negative g, a venous engorgement and
narrowing of the arteriolar trees occurred. In rabbits a decrease in intracranial

and intraocular pressures occurred during positive g, and an increase in pressures »
occurred during negative g. (ASTIA)

1,369

Duane, T. D., E, L. Beckman, et al 1953 SOME OBSERVATIONS ON HUMAN TOLERANCE
TO EXPOSURES OF 15 TRANVERSE G.

(Aviation Medical Acceleration Lab., Naval Air Development Center,
Johnsville, Pa.,) Report no., NADC-MA-5305; ASTIA AD 20 518.

ABSTRACT: The physiological effects of positive and negative G applied trans-
versely in supine and prone positions were investigated, The 50-ft human
centrifuge with a standard F9E ejection seat was used in all the test rums.
Normal, healthy, male volunteers experienced 99 runs between 3 ¢ for 2 sec and
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156G for 5 sec in the supine position; 53 runs of the smae magnitudes were
experienced in the prone position. Ear pulse, ear opacity and modified Lead 1

of ECG were recorded. Conventional lap belts and shoulder harnesses were used.
Head fixation was maintained by a perforated face curtain with handles modified
to provide signal buttons for central and peripheral lights as well as a distress
buzzer. Black-and-white motion pictures were taken during some of the runs.

In the supine position, the pulse wave which began to flatten at 5 G was absent
at 9 to 10 G, and all subjects responded rapidly to peripheral and central

lights at 15 G for 5 sec. Occasional moist rales and hoarseness occurred in 1
subject at 13 G for 3 sec, and a few subjects deviated to the right when attempt-
ing l-foot stands. One subject received a submucosal hemorrhage in the tympanic i
membrane. Vertigo, stiffness, and weariness were experienced by all subjects. i
ECG, EEG, and ear opacity recordings were inadequate for satisfactory analysis. :
In tle prone position, a slight sinus arrythmia was present in some subjects
during the postrun period, and petechiaze appeared in the legs of subjects not
protected by elastic bandages, Motion pictures revealed body displacement,

and the subjects experienced burning pains in the knees and calves during

15-G runs. ECG, ear-pulse, ear-opacity, and signal-light recordings were
inadequate for satisfactory amalysis. (ASTIA) !

1,370

o¥inrl

Duane, T. D. 1954 OBSERVATIONS ON THE FUNDUS OCULI DURING BLACKOUT.
A.M.A. Arch., Ophth. 51:343-355.

1,371

Duane, T. E., E. L. Beckman, J. E. Ziegler and H., Hunter 1955 GSOME OBSERVA-
TTIONS ON HUMAN TOLERANCE TO ACCELERATIVE STRESS. TIII. HUMAN STUDIES OF

15 TRANSVERSE G. ]
J. Aviation Medicine 26(4):298-303, August 1955. !

ABSTRACT: Five subjects were exposed to 15 transverse g for five seco?dﬁ in
the supine position. Also, five subjects were placed in the prone'p051t1on énd
exposed to the same accelerative conditions. Blackout and uncopgclouSness did 4
not occur and the physiological effects produced were of a transient nat?re.
An adequately stressed seat was sufficient protection for the supine positiom. :
Since the conventional shoulder harness and lap belt were not suitable for f
levels above 7 g when the stress was applied in the prone position, additional
thorax and leg barriers were employed. (Author)

1,372

Duane, T. D., E. L. Beckman and K. R. Coburn 1962 LIMITATION OF OCULAR
MOTILITY AND PUPILLARY DILATION IN HUMAN BEINGS DURING POSITIVE ACCELERA-
TION. i
In Invest. Ophthal. 1:136-141, Feb. 1962. ]
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Duane, T. D., D. H. Lewis, S. D. Weeks and J. F. Toole 1962 THE EFFECTS OF
APPLIED OCULAR PRESSURE AND OF POSITIVE ACCELERATION ON PHOTIC DRIVING IN
MAN,
(Naval Air Development Center, Johnsville, Pa.)
NADC-MA-6214, 28 Dec. 1962, ASTIA AD 298 112

ABSTRACT: Several subjects who demonstrated the phenomenon known as photic
driving of the electroencephalogram were employed in experiments with the
ophthalmo-dynamometer and with positive acceleration on the human centrifuge.
In both of these forms of stress when the intraocular pressure exceeded the
retinal arteriolar diastolic pressure a djrect correlation was demonstrated to
peripheral field comstriction and loss of the previously apparent photic
driving in the electroencephalogram. The latter did not reappear when the
intraocular pressure exceeded the retinal arteriolar systolic pressure but

did reappear as soon as the intraocular pressure was beneath the retinal
arteriolar diastolic pressure. This suggests that photic driving is related to
the rod portion of the human retina, since with retention of central vision,
which is primarily a cone function, photic driving remained inhibited. (Author)

1,374

Duane, T, D,, D, H, Lewis, S. D. Weeks & J. F. Toole 1963 THE EFFECTS OF
APPLIED OCULAR PRESSURE AND POSITIVE ACCELERATION ON PHOTIC DRIVING IN
MAN,

Neurology (Minneap) 13:259-262, March 1963.

1,375

DuBois, E. F, and W. R, Miles 1945 FIFTH CRASH INJURY CONFERENCE.
(National Research Council, Committee on Aviation Medicine, Washington,
D, C.) Special CAM Report, 30-31 October 1945,

1,376

DuBridge, L.A. 1961 ADVENTURES IN SPACE.
Calif. Inst. Technol. Quart., 2:2-8, Spring 1961

1,377

Dugas, D.J. 1962 TARGET-SEARCH CAPABILITY OF A HUMAN OBSERVER IN HIGH-
SPEED FLIGHT. (Rand Corp., Santa Monica, Calif.) Memo No. RM-3226-PR,
December 1962. ASTIA AD 294 599

ABSTRACT: The necessary conditions for the visual process are presented, and
two modes of search are discussed in detail. One mode is an example of the
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familiar sector-scan pattern, and the other is a more specific method adapted
to searching for rail-mobile targets. The limitations placed by speed~and-
altitude combinations on visual performance in these two situations are summa-
rized. Curves are presented which represent the capabilities of an observer
under ideal conditions; but in a real search mission, allowances must be made -
for factors unique to the situation that tend to degrade the performance of
the observer (e.g., fatigue, poor visibility, and vibration of the aircraft).
In comparing the two modes of search it was found that some of the difficulties
encountered in searching for small targets can be alleviated by using an
appropriate search pattern. It is important to acquire as much information as
possible about the targets beforehand s0 that the observer can employ the

most effective search procedures. The human optical system apparently will
not constitute the most serious speed limitation on the reconnaissance air-
craft except at very low altitudes (less than 1500 ft). It can be expected

ral limits of the aircraft will generally be encountered long
gg%grztiggt;aximum tolerable speed for vision is reached. (Author)

1,378

Duguet, J. 1946 EFFETS PHYSIO-PATHOLOGIQUES DES ACCELERATIONS SUR L'ORGANISME
DE L'AVIATEUR (THE PHYSIO-PATHOLOGICAL EFFECTS OF ACCELERATION ON THE
ORGANISM OF THE AVIATOR)

Biologie Medicale 35 (11): 197-219

1,379

Dunlap, J.W., 1947 HUMAN PROBLEMS IN THE OPERATION OF HIGH SPEED AIRCRAFT,
( Office of Naval Research, §pecial Devices Center, New York, N.Y.)
August 1, 1947

1,380

Dunlap, K., and R.M. Dorcus 1926 THE EFFECT OF RATE OF RETARDATION ON
POST-ROTATION NYSTAGMUS, J. Comp. Psychol. 6:329-335

1,381

Dunlavey, E. O, 1956  CENTRIFUGE TESTING OF SINGLE DECREE OF FREEDOM GYROS
(Thompson Ramo Wooldridge, Inc., Los Angeles, Calif.) Rept. no, GM-TN-41;
GM 43.5-57; WDD Document no. 7-883, Contract AF 18(600)1190, 7 Nov.
1956;  ASTIA AD 217 310

ABSTRACT: A discussion is presented on some of the problems associated with
centrifuge testing of single degree of freedom gyros, Direct attachment of
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the gyro to the centrifuge arm, with the gyro output axis parallel to the
centrifuge axis, is shown to be a simple, yet accurate, way to obtain wheel-

off mass unbalance and compliance torque data. These wheel-off type gyro tests
can be performed on commercially available equipment and they should provide

much useful gyro design data. Further refinement in accuracy can be accomplished
by measuring and correcting for misalignment between the gyro case and centrifuge
axes. Two methods are presented for measuring this misalignment during centri-
fuge operation, Accurate wheel-on type gyro tests require the use of a stable
platform, since a counter-rotating table can introduce excessive misalignment
errors. Centrifuge arm vibration can subject the test gyro to both translational
plus rotational vibrations. These inputs may cause significant errors if the

arm motion contains frequency components above the centrifuge frequency. (Author)

1,382

Duval, R. A, 1944 A FLYING ACCIDENT POSSIBLY DUE TC THE EFFECT OF
CENTRIFUGAL FORCE,

J. R, Nav, Med. Serv. 30:54-56.

1,383

Duvoisin, R. C., F. Kruse, Jr., and D. Saunders 1961 CONVULSIVE SYNCOPE
INDUCED BY THE VALSALVA MANEUVER IN SUBJECTS EXHIBITING LOW G-TOLERANCE.
(Paper, 32nd Annual Meeting of the Aerospace Medical Assoc., Palmer
House, Chicago, Tilinois, April 24-27, 1961)

ABSTRACT: The authors studied a group of patients who, by voluntarily perform-
ing a Valsalva maneuver, could reporduce episodes presenting the EEG and

clinical features observed by Gastaut in convulsive syncope due to cardiac
asystole, The group included two student pilots referred because of "convulsions"
occurring in flight under positive G-stress. Their case histories are pre-

sented to demonstrate a mechanism of syncope important to aviation medicine

and to illustrate the differentiation of convulsive syncope from epilepsy.
(Aerospace Medicine 32(3):229. March 1961)

1,384

Dvordk, J. 1951 URAZOVOST PRI SESKOKU PADAKEM (Injuries during Para-
chute Jumps)

Vojenské Zdravotnické Listy, Prague, 20;135-136, May-June 1951.

1,385

Dvorak, Josef 1958 ZDRAVOTNICKE PROBLEMY LETU V KOSMICKEM PROSTORU {Health
Problems of Flights in the Cosmic Space)
Prakticky lekar 38(10): 401-403.
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Dvorak, J., P.K. Isakov, & J. Hospodar 1960 CLOVEK ¥V MEZIPLANETARIM
PROSTORU (MAN IN INTERPLANETARY SPACE) (Prague: Orbis, 1960)

ABSTRACT: The book is based mainly on Soviet data and presents the physic:1l
aspects of outer space from the biological point of view. Attention is given
to the effect of space factors on the body and methods and equipment for human
flight in outer space are described. Details of the first experiment with the
dog Layka in space flight are given. Return to the Earth, the selection and
training of astronauts, scientific results of space flights, and space medicine
are treated. No personalities are mentioned. There are 7 references, all
Czech. (CARI)

1,387

Dvorak, J., P. K. Isakov and J. Hospodar 1960 MAN IN INTERPLANETARY
SPACE — A SMALL MODERN ENCYCLOPEDIA (Clovek v Meziplanetarnim Prostoru)
Ceskoslovenska Spolecnost Pro Sireni Politickyeh A Vedeckych Znalosti,
Prague, pp. 1-160, 169-211. (Trans. by Aerospace Technical Intelligence
Center, Wright-Patterson AFB, Ohio, Trans. No., MCL-907.)
ASTIA AD 261 786

1,388

Dvorak, J., Isakov, P, K, & J. Hospodar 1961 MAN IN INTERPLANETARY SPACE -
A SMALL MODERN ENCYCLOPEDIA (Clovek v Meziplanetarnip Prostoru)
(Foreign Technology Division, Wright Patterson Air Force Base, Ohio)
MCL-907/1+2, 23 May 1961, ASTIA AD 261 786.

Dvorak, J., P. K. Isakov & J. Hospodar 1961 EFFECT OF COSMIC VELOCITIES ON i
THE ORGANISM. 4
In: Man In Interplanetary Space - A Small Modern Encyclopedia.
ASTIA AD 261 786

1,390

Dvorak, J., P, K. Isakov & J. Hospodar 1961 INFLUENCE OF OTHER FLIGHT FACTORS
In: Man In Interplanetary Space - A Small Modern Encyclopedia.
ASTIA AD 261 786
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Dvorak, J., P. K, Isakov & J. Hospodar 1961 EFFECT OF WEIGHT CHANGES.

In: Man in Interplanetary Space - A Small Modern Encyclopedia.
ASTIA AD 261 786.

1,392

Dybowski, W. 1936 WPLYW SZYBKOSCI I JEJ ZMIAN NA ORGANIZM LOTNIKA
(L'INFLUENCE DE LA VITESSE AT DE SES CHANGEMENTS SUR L'ORGANISME DE
L'AVIATEUR) (The Influence of Speed and the Changes Upon the Organism
of the Aviator)

Lakarz Wojskowy (Warsaw) 27: 335-342 (with French summary)

See also: Polsk. Przegl. Med, Lotn, (Varsovie) 4: 183-190; 1935.

1,393

Dye, E.R. 1949 KINEMATIC BEHAVIOR OF THE HUMAN BODY DURING CRASH
DECELERATION (THIN MAN PROJECT),
(Cornell Aeronautical Lab., Inc., Buffalo, N.Y.) Report No. OM-596-J-1
10 Oct. 1949. ASTIA ATI 78582.

ABSTRACT: A piece of experimental apparatus consisting of a jointed full scale
proportionally weighted sheet metal man was designed and built. This dummy
was placed in a two dimensional cockpit and the cockpit accelerated by shock
cords to simulate crash conditions. Co-planar motions of the major joints of
the body and head are traced on paper and uniform time intervals are marked

on the scribed motion paths by a spark device. Energy of the impact blow to
the head is measured with a simple energy gauge. Data can be taken for various
seat strap and shoulder harness arrangements and for the unrestrained body
condition. Preliminary test runs were made to establish the effectiveness of
the equipment.

Tests were conducted on human subjects to determine muscular restraint to
Joint rotation so that the data could be used to simulate tense conditions
in the "Thin Man" crashes.

1,394

Dye, E, R. 1953 PROTECTION OF THE HUMAN HEAD FROM BLOWS DELIVERED BY A
FLAT SURFACE,
Safety Education 32:8-11.
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Dye, E. R. 1954 CORNELL UNIVERSITY TESTS SHOW JUST WHAT HAPPENS IN A CRASH
+ « . AND HOW TO PROTECT YOURSELF. Woman's Day 18(2):32-33, 85-86, Nov.1954

1,396

o T

Dye, E. R. 1956 KINEMATICS OF THE HUMAN BODY UNDER CRASH CONDITIONS.
Clinical Orthopaedics 8:305-309, 956.

1,397

Dytrt, L. F. and W. Specht 1945 IMPACT DETERMINATIONS,
General Electric Review 48(6):50-54, June 1945,

o

1,398

Dzendolet, E, 1960 MANUAL APPLICATION OF IMPULSES WHILE TRACTIONLESS
Hum, Factors 2{4)}:221-227, Nov. 1960,

ABSTRACT: To determine what types of impulses could be applied by a § while
tractionless, 20 naive Ss were tested on an air-bearing "scooter" and a strain

gauge transducer or force bar. The task was to push the plunger, with one e
motion, as far as it would go in the tube while sitting on the scooter and ’
grasping a handhold with the left hand. The task was performed with air

blowing through the air-bearing pads of the scooter m2king the S8 traction-

less, and under normal frictionmal conditions. Forces against which, and

travel distances through which the plunger was pushed were varied. Both W
quantitative and qualitative results were presented. (Tufts)
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1,399

Eakin, B.H. 1946 INSTRUCTIONS FOR USE OF ACCELEROMETER MK 2 (U.S. Naval Gun Face

tory Washington 25, D.C.) Naval Ordnance Laboratory Memorandum 8494, 9 Oct.
1946, AD 115 113

ABSTRACT: This publication contains a description of the Accelerometer
M 2 and instructions in preparing it for use. It also gives instructions for
loading and presetting the accelerometer and mounting and reading it.

1,400

Ececles, J.C. n.d. REPORT ON PHYSIOLOGICAL PERFORMANCE AND ACTION OF
HUMAN CENTRIFUGES, AS REQUESTED BY ANTL-G SUB-COMMITTEE OF THE F.P.R.C.,
17 JULY 1943. (Flying Personnel Research Committee, Royal Australian
Air Force) RAAF FR52

1,401

Eckel, W. 1954  ELEKTROPHSIOLOGISCHE UND HISTOLOGISCHE UNTERSUCHUNGEN IM
VESTIBULARISKERN GEBIET BEI DREHREIZEN (Electrophysiological and Histo-
logical Investigations of the Vestibular Nucleus During Rotary Stimuli)
Arch. Ohren- Nasen- u. Kehlkopfh. (Berlin) 164:487-513.

1,402

Ecker, P,G,, R,J. Crosbie, and H, Hunter 1953 AN INVESTIGATION OF THE EFFECTS
OF ACCELERATION FORCES ON A PILOT DURING AN AUTOMATIC INTERCEPTOR ATTACK

(U.S. Naval Air Development Center, Johnsville, Pa.) NADC~MA-L5304, June 2, 1953,
ASTIA AD 13 805

ABSTRACT: An F9F ejection seat was installed in the gondola of the human centrifuge
and subjects were exposed to acceleration runsofrom 1 to 3 % G, accompanted by an
oscillating roll over in amplitude of 54 + 20 at a frequency of 0.5 to_0.75

cycles per second and an oscillating pitch in amplitude of + 36 to - 36 at

a frequency of 0.6 cycles per second. It is felt that, under the present conditions
of the run, the pilot will have no divviculty in recovering control of the aireraff
following the roll away from the target.
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Eckstrand, G. A. & M, R. Rockway 1961 SPACECREW TRAINING: A REVIEW OF
PROGRESS AND PROSPECTS. (Wright-Patterson Air Force Base) ASD TR 61-721;
ASTIA AD 274 190.

ABSTRACT: Current progress and future prospects in the field of spacecrew
training are reviewed. Descriptions of all current astronaut training pro-~
grams are presented, and a number of general conclusions with reference to
such training are drawn, based upon the manned space operations which have
been conducted to date. In addition to the actual experience which has
been gained in training spacecrew persomnel, a review is presented of re-
cently completed and current research which is directly relevant to this

problem, Areas in which research should be accelerated are jidentified.
(Author) ‘

1,404

Edelberg, R., et al. 1952 COMPARISON OF EFFECTS OF HUMAN TOLERANCE TO
ACCELERATIONS OF SLOW AND RAPID ONSET. J. Aviation Med. 27(6):482-489,
Dec. 1952. ASTIA AD 208 151

ABSTRACT: Reflex activity of the circulation during exposure to g has been ﬁ
recognized, but its full capacity has not been evaluated. The 'gradual onset i
run” (GOR) allows evaluation of this capacity and its magnitude turns ocut to i
be greater than commonly believed. It can add up to 3.5 g to the conventional g
blackout level, (average increment, 1.9 g). A hypothesis is presented to show
how the GOR produces this increment. The increment has a high correlation with 8
the amount of protection received from a g-suit for any given subject, a rela- |
tionship which is interpreted as implying a reflex mechanism in g-suit protec- B
tion. The GOR has application in predicting changes in a pilot's g-tolerance 1
in the g-suit and in evaluating student pilots with a history of low g-tolerance. : i
{(Author) ]

1,405

Edelberg, R., and H. S. Weiss 1952 CENTRIFUGATION OF ANIMALS ABOUT AN
AXIS THROUGH THE BODY.
Federation Proceedings, 11 (1I): 40.

LT R S R e i e e

Abstract: Dogs, anesthetized with Nembutal and lying on either side, were
spun on a horizental turntable with the heart at the center of rotation.
Respiratory rate, EKG, and direct measurement of blood pressure from 4
vessels were recorded simultaneously. The centrifugal force induced by the
spin about the heart opposes venous return, resulting, at speeds above

120 r.p.m., in a picture of acute hypoxia. Cardiac output is decreased as
indicated by the marked reduction in arterial pressure pulse pressure and
A-V pressure differences. Tachycardia develops and is primarily attributal
to the abrupt acute fall in carotid pressure. Breathing ceases in the
inspiratory phase probably as a result of a caudad displacement of the
disaphragm. Animals survived exposures to 200 r.p.m. for 2 minutes but
developed subendocardial and cerebral subarachnoid hemorrhages, Similar
Subendocardial Hemorrhages have been produced by the beating of an "empty"
heart. The subarachnoid ecchymoses are attributed to the sudden rise in
systolic pressure from zero to almost 450 mm. Hg immediately after the run. i
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Edelberg, R. 1952 TUMBLING (paper, conference on "Problems of Emergency
Escape in High Speed Flight," Sept. 29-30, 1952, at Wright-Patterson
AFB, Ohio) ASTIA AD 14 346

ABSTRACT: Tumbling motions were simulated on a turn-table capable of speeds up
to 200 r.p.m. Speeds of 100 r.p.m, did not produce unconsciousness in buman
test subjects when the center of rotation was located at the lower portion of
the heart. Above 100 r.p.m., pain was perceived and hemorrhages occurred, but
mental and physical performance remained unimpaired. Experiments with dogs
showed that the impairment of the circulation becomes less at any given speed
as the center of rotation is moved toward the lower abdomen. Human experiments
with the center of rotation at the level of the abdomen are in progress. From
the dog experiments it appears desirable that the center of rotation be applied
at heart level for short-duration spins. Since production of vertigo is con-
tingent on stimulation of the semicircular canals by some changiqg force, at
spins of constant rate no vertigo is experienced because the radial forc?s are
constant. The resulting sensation is that of being in a strong gravitational
field acting toward the head and feet at the same time, rather than one.of
being rotated. A "gtrength-duration curve for human tolerance" indicating

threshold values for conjunctival hemorrhage is presented.

1,407

Edelberg, R. and H, S. Weiss 1953 THE PHYSTOLOGY OF SIMPLE TUMBLING. PHASE
11, HUMAN STUDIES.

(Wright Air Development Center, Wright-Patterson AFB, Ohio)
WADC TR 53-139, June 1953.

1,408

Edelberg, R., H. S. Weiss, & P. V. Charland 1953  HYDROSTATIC BEHAVIOR OF
VASCULAR COLUMN DURING TUMBLING. (Wright Air Development Ctr., Wright-
Patterson AFB, Ohio)

ABSTRACT: During emergency escape from high speed aircraft, there often occurs

a head-over-heels tumbling which may produce radial accelerations as high as 25
g, acting in opposite directions at each end of the body. The hydrostatic pres-
sures developed in the vascular column should increase with the square of the dis~
tance from the center of rotation, a prediction validated by experiment, and the
absolute pressure at any point would be expected to equal the central pressure
plus the hydrostatic increment. However, when dogs were rotated on a spin-table
with the center of rotation through the heart at speeds which either reduced or
virtually eliminated cardiac output, peripheral pressures were considerably lower
than expected. One possible explanation was the development of subatmospheric
pressures at the center of rotation. Sub-ambient pressures at head level during
positive acceleration have been reported (Henry, Gauer, Kety and Kramer, 1951)
and in fadt the pressures measured at the center of rotation by intra-aortic
catheterization of the dogs fell as low as 80 mm Hg sub-ambient. They agree
closely with the central pressures calculated from peripheral measurements.
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Further, when water-filled columns of comparable dimensions were rotated,
central pressures as low as 250 mm Hg below ambient were developed. Lastly,
at moderate speeds, when some cardiac output is still maintained and the flow
precludes an interrupted column, it is necessary to assume the development of
sub-atmospheric central pressures to account for the low peripheral pressure
values. (Federation Proceedings 12(1):37, March 1953)

1,409

Edelberg, R. 1953 PROBLEMS OF EMERGENCY ESCAPE IN HIGH SPEED FLIGHT: TUMBLING

(Wright Air Development Ctr., Wright-Patterson AFB, Ohio) WADC Document #53WC-
1470 ’

1,410

Edelberg, R., H. S. Weiss, P. V. Charland & J, I. Rosenbaum 1954 THE
PHYSIOLOGY OF SIMFLE TUMBLING. PART I, ANIMAL STUDIES,
(Wright Air Development Center, Wright-Patterson AFB, Ohio} WADC Tech,
Rept. 53-139, Jan, 1954, ASTIA AD 36 304,

ABSTRACT: The tumbling that follows emergency escape from an aircraft by seat
ejection or that occurs during prolonged free-fall poses a threat to the
escaping crewman, Tumbling was simulated in the laboratory on a horizontal spin
table using anesthetized dogs as subjects preliminary to human experimentation,
The axis of rotation was through the heart or at various locations up to 20 cm
caudad, The centrifugal forces proved effective in producing peripheral pooling
with a consequent reduction in heart filling and cardiac output as evidenced by
the reduced pulse pressure and arteriovenous pressure difference. The decrease
in perfusion pressure and the accompanying apnea was enough to produce hypoxia
at speeds greater than 140 rpm, as evidenced by oral cyanosis, Concurrently,
the elevated hydrostatic pressures were sufficient to produce hemorrhage in the
extremities, A tachycardia or bradycardia may occur, depending on the location
of the center of rotatipn. 1In general, pathology is less when the center of
rotation is at the heart than when located at the more caudad positions, but

circulation is less impaired as the center is moved caudad, (DACO)
1,411

Edelberg, R. 1955 BLOOD PRESSURES DURING SIMULTANEOUS TUME
DECELERATION. VNG AD

ABSTRACT: Immediately after emergency ejection, a pilot ma
forces as high as 25 & in a negative g attitude.

v be exposed to drag
It has been suggested that

ot s




tumbling, if rapid enough, may decrease rather than increase the severity of the
resulting negative g hydrostatic effects. The situation was simulated by rotating
dogs up to 200 rpm on a spin-table located at the periphery of the human centri-
fuge. The centrifuge simultaneously imposed 'drag forces' up to 10 g which changec
direction sinusoidally. "It was found that superimposed tumbling between 60 and
200 rpm greatly reduced the edema and hemorrhage normally produced by negative g
alone. Similarly the vascular damage and engorgement of combined accelerations

was less severe than after tumbling alone. Up to 41 10 g of drag force, the effects
of jostling on the viscera were not significant. Blood pressures, measured with
Gauer-Wetterer intra-vascular manometers to climinate the need for hydrostatic
correction, were often considerably lower than theoretical pressures. Furthermore,
this difference became greater at higher rates of rotation. This effect may, undex
various circumstances, be due to the low natural frequency of the vascular columm,
to partial collapse of the column, or to the development of sub-ambient pressures
at the center of rotation. The reduction of hydrostatic damage is not due to
lower pressures but to the alternmation in direction of force with the consequent
change in duration of exposure. Circulation is less impaired than in simple
tumbling, as evidenced by the smaller reduction in arterial-venous pressure
difference. (Federation Proceedings 14:41-42, Mar. 1955)

1,412

Edelberg, R. 1955 HYDROSTATIC EFFECTS OF COMBINED TUMBLING AND DECELER-
ATION. Shock and Vibration Bull. 22:20-23,

1,413

Edelberg, R., J.P., Henry, J.A. Maciolek, E.W, Salzman and G.D. Zuidema 1956
COMPARISON OF HUMAN TOLERANCE TO ACCELERATIONS OF SLOW AND RAPID ONSET,
J. Aviation Med,, 27(6):482-489

ABSTRACT: Reflex activity of the circulation during exposure to g has been
recognized, but its full capacity has not been evaluated. The "gradual onset
run" (GOR) allows evaluation of this capacity and its magnitude turns out to
be greater than commonly believed, It can add up to 3.5 g to the conventional
blackout level, (average increment, 1.9 g). A hypothesis is presented to show
how the GOR produces this increment, The increment has a high correlation
with the amount of protection received from a g-suit for any given subject,

a relationship which is interpreted as implying a reflex mechanism in g-suit
protection, The GOR has application in predicting changes in a pilot's

g-tolerance in the g-suit and in evaluating student pilots with a history of
low g-tolerance,
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Edelberg, R. 1956  REFLEX ACTIVITY AS A DETERMINANT OF TOLERANCE TO z
ACCELERATION. (In Proceedings of Twentieth International Physiological :
Congress, Brussels, Belgium, 1956) g

!

1,415

ONS
F. 1961 THE PHYSIQOLOGY OF COMBINED ACCELERATTL .
Edelbizg,Gauer, 0. H. and G. D, Zuidema, eds., Gravitational Stress in Aerospace

Medicine. (Boston: Little, Brown, and Co., 1961). Pp. 140-149.

1,416

Edelberg, R. 1961 THE RELATIONSHIP BETWEEN THE GALVANIC SKIN RESPONSE,
VASOCONSTRICTION, AND TACTILE SENSITIVITY
J. Exp. Psychol. 62(2): 187-195, Aug. 1961

ABSTRACT: The relationship over short periods of time between cutaneous
tactile threshold and autonomic activity, as reflected in GSR or in degree

of vasoconstriction, was determined by a method allowing continuocus monitor-
ing of the S's threshold to 250 cps vibration. The 28 Ss were tested, follow-
ing a pericd of training and equilibrium, for a minimum period of five minutes
during which three autonomic responses were deliberately elicited by a loud
noise or asking the S to sniff sharply or take a deep breath, 1In addition,
the effects of viriation in attention, of stretching or relaxing of the skin,
and the anatomical site tested on tactile threshold were explored. {Tufts)

1,417

Eden, K., and J.W.A. Turner 1941 1.0SS OF CONSCIOUSKESS IN DIFFERENT TYPES
OF HEAD INJURY.
Proc. Roy. Soc. Med. 34:685-691, Sept. 1941.

ABSTRACT:

1. A series of 200 cases of different types of head injury, both closed
and open, have been examined with reference to the loss of consciousness sus-
tained.

2. There are two different ways in which the brain may be injured by a
blow to the head: there is a generalized effect in which the force is trans-
mitted throughout the skull to the brain as a whole, which results in immediate
unconsciousness - concussion; and a lccalized bruising effect, often with signs
of focal damage to the brain - contusion. In the absence of concussion uncons-
ciousness occurs only as a result of contusion of a severe degree, and may then
be delayed in onset and prolonged in duration.

3. Injuries due to massive violence, such as road accidents and heavy
falls, commonly cause concussion, with or without contusion. In a large propor-
tion of wounds due to projectiles and small missiles (including scalp wounds,
depressed fractures and penetrating wounds of the brain), concussion is absent,

even in the presence of contusion.
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4. Loss of consciousness following a penetrating wound of the brain may
result from a superadded massive blow to the head, such as a fall to the
ground, or a complication such as cerebral hemorrhage; or it may indicate
widespread contusion from a wound deep in the base of the brain.

5. The important factor which determines the presence or absence of

concussion in head injury is the area of skull struck, providing that there
is adequate momentum.

1,418

Edholm, 0. G, 1940 EFFECT OF GRAVITY ON THE BLOOD PRESSURE OF THE CAT.
J. Physiol. 98:79-96, 1940, :

1,419

Edholm, 0. G, 1942  THE COMPENSATORY MECHANISM OF THE SPLANCHNIC CIRCULATION
DURING CHANGES OF POSTURE.

J. Physiol. 101:1-10, 1942.

1,420

Edwards, A.S. 1949

THE EFFECT OF BODILY ROTATION UPON INVOLUNTARY SWay
AND FINGER TREMOR.

Amer. J. Psychol. 62:590-591,

ABSTRACT: Using 50 college student subjects tested with the author's ataxia-
meter, it was found that body sway was greatly increased following rotation.
Statistically significant results were not obtained with 100 Ss when finger-

tremor was tested with the tromometer before and after rotation.
{Psychol. Abs. 24:417, 1950)

1,421

Edwards, P. R., H. N. Hunter, & E. Kephart 1954  DATA SENSING AND RECORDING
TECHNIQUES ESTABLISHED FOR THE HUMAN CENTRIFUGE. (Naval Air Development Ctr.,
Johnsville, Pa.) NADC-MA-5306, 29 Jan. 1954
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1,422

Edwards, P. R., H. N. Hunter, & E. Kephart 1955 DEVELOPMENT OF BIOLOGICAL ;
RESEARCH APPARATUS FOR USE IN ACCELERATION AND DECELERATION STUDILES. E
{Naval Air Development Ctr., Johnsville, Pa.) Project NM 001 100 303,
31 December 1955; PHASE I

ABSTRACT: A calibrated device consisting of a pressure chamber and hydrophone
with a circuitry for frequency and amplitude control has been constructed, tested,
and found to be satisfactory.

1,423

Edwards, P. R., R. Zabelicky, & E. Kephart . 1955 DEVELOPMENT OF BIOLOGICAL RE-
SEARCH APPARATUS FOR USE IN ACCELERATION AND DECELERATION STUDIES. PHASE IV.
(Naval Air Development Ctr., Johnsville, Pa.) Project NM 001 100 303; 31 Dec.
G 1955

ABSTRACT: A complete system with a 16 mm Mitchell camera, x-ray apparatus and
accessories has been subjected to tests on the centrifuge and it was found that
16 mm film was not feasible for the detail required. Another complete system
with a modified 35 mm Mitchell camera and an F.71 Wray lens has been subjected 4
~ to tests on the centrifuge and found to be satisfactorv. i

Big

(
1,424 ‘

|
Eggers, A, J. 1957 SATELLITE RECOVERY PROPOSAL l
Aviation Wk, 67: 101, Nov, 18, 1957 i

made by A, J. Eggers of the NACA, 'Hemispherical, finned wehicle would encounter
deceleration and heating within human capacity if re-entry was made at a small

ABSTRACT: Picture illustrates ﬁroposal for bringing a satellite back to earth {
angle with the horizontal.,"

1,425

Eggers, A. J., Jr. and T. J, Wong 1958 RE-ENTRY AND RECOVERY OF NEAR-EARTH
SATELLITES, WITH PARTICULAR ATTENTION TO A MANNED VEHICLE.

L (National Aeronautics and Space Administration, Washington, D, C.)
4 NASA Memo 10-2-58A, Oct. 1958

g
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Eggleston, J.M,, and D.C. Chestham 1959 PILOTED ENTRIES INTO THE EARTH'S
ATMOSPHERE, (Paper presented at IAS Nat'l Summer Meeting 16-19 June 1959
Los Angeles, Calif.) IAS paper no., 59-98

ABSTRACT: A summary of research conducted at the Langley Research Center of
the Nat'l. Aeronautics and Space Administration on the requirements of stabili-
ty, control, deceleration, and piloting techniques necessary for a controlled
descent from orbit into and through the earth's atmosphere.

1,427

kY

Eggleston, J. M., S. Baron and D. C. Cheatham 1960 FIXED-BASE SIMULATION }
STUDY OF A PILOT'S ABILITY TO CONTROL A WINGED SATELLITE VEHICLE DURING A
HIGH-DRAG VARIABLE-LIFT ENTRIES 1

(National Aeronautics and Space Administration, Washington, D, C.)
NASA TN D-228, April 1960,

1,428

Eggleston, J.M., & H.D. Beck 1961 A STUDY OF THE POSITIONS AND VELOCITIES
OF A SPACE STATION AND A FERRY VEHICLE DURING RENDEZVOUS AND RETURN.

(National Aeronautics & Space Administration, Washington, D.C.)
NASA TR R-87.

ABSTRACT: A study is made of the families of nonthrusting ascent trajectories
during rendezvous with an orbiting space station and the descent trajectories
to the earth's atmosphere. Equations of motion are derived and results are
shown for two typical orbits of the station (one circular and one elliptic
orbit). Boundaries of launch (at the time of booster burnout) and rendezvous
conditions are given and the effects of delays in launch time are discussed.

1,429

Ehni, F.P, and W.F, Haldman 1962 STUDY OF SOFT RECOVERY FROM TWO-STAGE VEHICLEY
PART 11, VERTICAL DESCENT TRAJECTORIES INCLUDING AERCDYNAMIC HEATING
(Air Force 0ffice of Scientific Research, Washington, D.C.) May 1962,
Rept. no. AFGSR/DRA 62-7, Proj. 7856, ASTIA AD-277 911

ABSTRACT: Vertical descent trajectories are presented in graphical form for
bodies entering the earth's atmosphere starting at an altitude of 320,000 ft. ;
with entry speeds varying from 35,000 to 7,500 fps. Two sets of trajectories L

were computed: one with fixed drag-area-to-weight ratios ranging from 10 to .00}




and one set, where the drag-area-to-weight ratio is varying to achieve reentry
with decelerations limited to 75, 30 and 15 g. The variation of the drag-to-
weight ratio during descent was expressed in terms of a drag-area factor C., The
computations were performed on an analog computer., Presented are graphs for
velocity, deceleration, dynamic pressure, heating rate, total heat, temperature,
and, for the limited deceleration case, the drag-area factor, ?1otted versus time
and/or altitude. The physical equations are presented and their analog computer
mechanization is discussed, (Author)

1,430

Ehricke, K. A, 1955 ON THE DESCENT OF WINGED ORBITAL VEHICLES.
Astronautica Acta 1:137-155

1,431

Ehricke, K.A. 1956 ASTRONAUTICAL AND SPACE-MEDICAL RESEARCH WITH AUTCMATIC
SATELLITES In; Earth Satellites As Resecarch Vehicles,
( Proc, of the symposium held 18 April 1956 at the Franklin Inst in
Philadelphia) Monograph no. 2, June 1956

ABSTRACT: Discusses the use of automatic satellites for the advancement of
manned astronautics. Basged on the systems and operations concept, the dig-
cussion includes technical as well as scientific aspects. A distinction is
made between technological satellites and biosatellites, The technical and

also considers the relevant technical and scientific aspects

Flight dynamic aspects are discussed, Presenting the energy spectrum of
terrestrial, cislunar as well as lunar satellites and of hyperbolic probes
(limited to Venus and Mars Treconnaissance),

An analysis of dccuracy requirements leads to a discussion of the significance
of earth-satellite-earth communication, including the possibility of terres-

Pulsion systems) by over-riding the veh
system. Finally, trajectories, decelera
spherical satellites are Presented,

icle's guidance and attitude control
tions and temperatures of descending

1,432

Ehricke, K. A., & A, H. Pence 1957 RE-ENTRY CHARACTERISTICS OF RECOVERABLE
SPHERICAIL SATELLITES, SATELLOIDS, AND LUNAR VEHICLES . (Convair, Ft. Worth,
Texas) Rept. No. AZP-001; June 1957




R
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Ehricke, K. A, 1957 RE-ENTRY OF SPHERICAL BODIES INTO THE ATMOSPHERE AT
VERY HIGH SPEEDS.

(American Rocket Society, New York, N. Y.) ARS Preprint 428-57

1,434

Ehricke, K.A. 1959 A SYSTEMS ANALYSIS OF FAST MANNED FLIGHT TO VENUS AND MARS.
(Convair-Astronautics, Ft. Worth, Texas) Rept. No. AZM-072, Part I,
March 11, 1959.

1,435

Ehricke, D. A, 1962 THE LOGISTICS OF RE-LAUNCH FROM THE MOON.

In Lectures in Aerospace Medicine, January 8-12, 1962 (School of Aerospace,
Medicine, Brooks AFB, Texas)

1,436

Ehrsam, G.W., Jr. 1960 FEASIBILITY STUDY FOR AN ADVANCED DEVICE FOR
STUDYING THE EFFECTS OF ACCELERATION ON MAN, ( Aerospace Med. Lab.,
Wright Air Development Div,, Wright-Patterson AFB, Ohio) WADD Tech..
Report 60-187, March 1960. ASTIA AD 236 044

ABSTRACT: Present centrifuges cannot simulate adequately the types of
acceleration patterns anticipated for future manned vehicles. Realistic
simulation requires the production not only of a controlled radial acceleration
field but also of the superimposed rotational motions of pitch, roll, and yaw
and the vibratory translations encountered about these axes as a result of
buffeting and other flight disturbances. Therefore, arm radius, inertia, and

control problems are complicated by the requirement for oscillations which will
permit study of true flight.

The analysis of a device to produce realistic simulation is presented by
component areas. In a highly sophisticated centxifuge, the optimum selection
of components may not be possible until the results of a more detailed design
investigation are available. The analysis of each major area indicates,
however, that the construction of the proposed device is feasible.
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Eiband, A. M., 5. H. Simpkinson & D. 0. Black 1953 ACCELERATIONS AND
PASSENGER HARNESS LOADS MEASURED IN FULL-SCALE LIGHT-AIRPLANE CRASHES,
(National Advisory Committee for Aeronautics, Washington, D. C.)

NACA TN 2991, August 1953, ASTIA AD-15 669

ABSTRACT: TFull-scale light-airplane crashes simulating stall-spin accidents
were conducted to determine the decelerations to which occupants are exposed

and the resulting harness forces encountered in this type of accident. Crashes
at impact speeds from 42 to 60 miles per hour were studied, The airplanes used
were of the familiar steel-tube, fabric-covered, tandem, two-seat type. In
crashes up to an impact speed of 60 miles per hour, crumpling of the forward
fuselage structure prevented the maximum deceleration at the rear-seat location
from exceeding 26 to 33g. This maximum g value appeared independent of the
impact speed. Restraining forces in the seat-belt--shoulder-harness combination
reached 5800 pounds. The rear-seat occupant can survive crashes of the type
studied at impact speeds up to 60 miles per hour, if body movement is restrained
by an adequate seat-belt--shoulder-harness combination, so as to prevent injurious
contact with obstacles normally present in the cabin, Inwardly collapsing cabin
structure, however, is a potential hazard in the higher-speed crashes. (NACA)

1,438

Eiband, A. M. 1959 HUMAN TOLERANCE TO RAPIDLY APPLIED ACCELERATIONS: A SURVEY
OF THE LITERATURE. (National Aeronautics and Space Administration, Wash.,
D. C.) NASA Memo No. 5-19-59E; ASTIA AD-218 269; June 1959

ABSTRACT: Data applicable to space flight and to crash impact forces were
obtained from a literature survey and analyzed and discussed. These data are
compared and presented on the basis of a trapezoidal pulse to show the effects

of body restraint and of acceleration direction, onset rate, and plateau duration
on the maximum tolerable magnitude of rapidly applied accelerations. Recommenda-
tions indicated by the survey are made for increasing impact survivability by

use of adequate body support in both the forward-and aft-facing seated positions.

A categorized bibliography of information on human tolerance to rapidly applied
accelerations is included. (AUTHOR)

1,439

Ek, J. L., B. W. Jongkees and J, K1i 1
ORGAN. in >

Acta Otolaryng (Stockholm) 50:292.

THE THRESHOLD OF THE VESTIBULAR
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Ek, J., L. B. W. Jongkees, & J. A. J. Klijn 1960

ON THE EFFECT OF CONTINUOUS
ACCELERATION. Acta oto-laryng, 51:416-419

1,441

Ekman, G. 1960 PSYCHOPHYSICAL RELATIONS IN THE PERCEPTION OF SPACE, TIME AND
VELOCITY

(Stockholm U., Sweden) Project 9778(805); Contract AF 61(052)-300; AFOSR, DLS

ABSTRACT: The subjective variables of (perceived) space, time, and velocity
have been separately investigated and have been found'to be realted to corres-
ponding physical (stimulus) variable by power functions. This research will
determine the interrelations among perceptual continua, e.g. determination of
what function subjective velocity is of subjective space and subjective time.
A series of experimental variations will be employed which will yield results
concerning the constants of the power functions which are of interest. A few
examples of the conditions which will be investigated are :
motion; various angles in all quadrants. This is an example of variations
which are supposed to affect subjective distance and consequently subjective
velocity; (2) Surrounding perceptual field; the motion will pass through
patterns constructed according to the principles of certain geometrical
illusions, and subjective distance (and velocity) are expected to be affected
in predictable direction; (3) Length of motion track with time comnstant and

vice versa; (4) Intensity and contrasts in the motion-background field; and
(5) Relative motion.

{1) Direction of

1,442

Eldredge, D.H. 1955 THE EFFECTS OF BLAST PHENOMENA ON MAN: A CRITICAL
REVIEW

St. Louis: Committee on Hearing and Bio-Acoustics, Armed Forces- National

Research Council) Project NR 140-069, Contract Nonr-1151(01), 1955.
ASTIA AD74028

ABSTRACT: A critical review has revealed that the open literature concerning
the effects of blast on man is not extensive and is principally concerned with
(1) injury to the ear; {(2) body injuries severe enough to produce combat
casualties; (2) cerebral blast concussion; and (4) battle fatigue or hysterics
anxiety state. An attempt is made to extract and organize the important studies
and hypotheses encountered, ard supplementary data are included from experience
gained with high-intensity sound. A selected bibliography of 175 references,
compiled by S.K. Hirsh, is included; it is mainly concerned with specific methpd®

and techniques that have been used to measure possible impairment of function.
(AD abstract, modified)
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1,443

Eleinknecht, D. S,, W, M. Bland, Jr., and E. M, Fields 1962 SPACECRAFT AND
SPACECRAFT SYSTEMS,
(In ?esults of the First U, §S. Manned Orbital Space Flight, February 20,
1962

(NASA Manned Spacecraft Ctr., Huston, Texas) Pp. 5-30

1,444

Ellingson, H.V, 1960  AVIATION MEDICINE. In; Piersol, G.M., and E.L. Bortz,
ed., Cyclopedia of Medicine, Surgery and Specialties: Review Service,
(Philadelphia, F.A. Davis Company, 1960) pp. 221-246

L3

ABSTRACT:

The scope and implications of aviation and space medicine are
summarized.

Consideration is given to the general and specific stresses which
may be encountered, to medical and psychiatric problems, air travel and trans-
portation of patients, pilot and astronaut selection, protective equipment and

clothing, and to flying safety and acecidents involving nuclear weapons.
1,445
Ellingson, H. V. 1962 AVIATION MEDICINE

In G. M. Piersol, et.al., ed., The Cyclopedia of Medicine, Surgery and
Specialties, Review Service, 1962. (Philadelphia: F. A, Davis Co,, 1962)
pp. 213-237.

ABSTRACT: This chapter reviews the entire field of aerospace medicine and is
aimed at providing current, revised information to the medical profession,
General topics discussed include the following: space medicine (closed systems,
weightlessness, artificial gravity, human engineering, psychological factors,
radiations, instrumentation); aviation physiology (g-tolerance, vibration,
pressure breathing, oxygen toxicity, motion sickness); personal equipment
(pressure suits, oxygen equipment); the specialties (otorhinolaryngology,
ophthalmoloyg, neuropsychiatry, cardiology); aircrew selction and maintenance
{selection tests, care of flyers, Federal Aviation Agency); air travel :
{epidemiology of air travel, private flying, transportation of patients, oxygen ;
in transport, treatment of motion sickness); flying safety (accident invest-
igation); and reactions to flight (dysbarism) .

1,446

Ellis, W.H.B. 1955 STUDIES OF HUMAN RESPONSES TO LINEAR ACCELERATIONS
DURING CARRIER TAKE-OFFS AND LANDINGS. {RAF, Instit. of Aviat. Med,,
Farnborough, Eng.) FPRC Rept. No. 905, Jan. 1955.
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Ellison, A. E. 1960 SK1 INJURY PROBLEM.
Ski Magazine 24:52-57

1,448

Elmadjian, F. 1963  BICCHEMICAL STUDY OF LARGE PRIMATE RESPONSE TO SEVERE
ENVIRONMENTAL STRESSORS

(Worcester Foundation for Experimental Biology, Shrewsbury, Mass.)
Contract AF 29(600)-2439. ARL-TDR-63-18, May 1963

ABSTRACT: Biochemical studies were conducted on immature chimpanzees
ungergoing 20 hours without food and water, at temperatures of 700, 800, s
907, 957, and 100 F at 50 percent humidity; acceleration-deceleration tests; 1
and the suborbital flight of chimpanzee No. 65 (HAM). Twelve urine deter-

minations and seven plasma determinations were obtained with the view of

evaluating respiration (acid-base balance), nitrogen metabolism, adrenal-

pituitarv. and svmpathico-adrenal systems. (Author)

.
1,449 :

Elwood, M. 1954 OBSERVATIONS ON THE USE OF RABBITS AS INDICATORS OF THE _
PHYSTOLOGICAL EFFECTS OF BLAST INSIDE A TANK UNDER ATTACK (Clothing and oy
Equipment Physiological Research Establishment (Gt, Brit.) Technical memo . ¥
no, 22; JSRP Control no. 561049; April 1954; ASTIA AD-112 086

1,450

Ender, W.K. . 1949 STUDY- EJECTION SEAT TRAJECTORY - TIME REQUIRED
TO APPROACH TERMINAL SPEED WITHOUT THE USE OF A DROGUE CHUTE.
(Douglas Aircraft Co., Inc., El Segundo , Calif.)

Report No. ES-15220

1,451

Ely, W. J. 1960  SIXTH ANNUAL ARMY HUMAN FACTORS ENGINEERING CONFERENCE,
(Army Human Factors Engineering Conference, U, S, Army Engineer Research
and Development Laboratories, Ft, Belvoir, Va.) ASTIA AD 251 ‘312

ABSTRACT: This report consists of a series of abstracts of papers presented at
the Sixth Annual Army Human Factors Engineering Conference,
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Eame, A. 1962 COSMIC EXPLORERS.
Sovetskaya Rossivya, 20 Oct. 1960
(Translation Services Branch, Foreign Technology Division,
Wright-Patterson AFB, Ohio) FTD-TT 62-602/1-4, 8 May 1962.

ABSTRACT: Before flying into space we must know exactly how various
representatives of life will react to everything connected with the flight.

A branch of science being developed on earth is the science of space ecology.
This deals with the relation of man to cosmic surroundings and his life on
other planets. During a recent flight, a radio-television system made possible
constant visual contact with occupants of the ship. The g-forces at launch
greatly affected the heartbeat and respiration. During acceleration the
animals required more oxygen than usual. Hbwever, they had no trouble eating
under weightless conditions. Mice were used to test cosmic radiation. Another
object of space study was nucleic acid, the hereditary factor of all organisms.
These molecules can be called "bare genes' or "free genes.” Impacts by cosmic
particle can cause great disturbances in the structure of this acid; these will

be studied physicochemically.

1,453

Enfield, D.L. 1959 ABRUPT DECELERATION STUDIES RELATED TO
AUTOMOBILE CRASH FORCES. (Paper, Meeting Aero Medical Association,
Statler Hilton Hotel, Los Angeles, April 27-29, 1959)

ABSTRACT: Anthropometric dummies and human volunteers have been exposed
to experimental car crash deceleration. Statistically-determined typical
accidents were duplicated using salvage vehicles and dummy passengers.
The types of crash force thus measured were applied to human volunteers
by test devices. Force magnitude was gradually increased until a human
tolerance limit was reached. (J. Aviation Med. 30(3):183, March 1959.)

1,454

Engel, J.N. and Copp, M.R. 1959 ANALYSIS OF ACCELERATION, AIRSPEED, AND
GUST-VELOCLTY DATA FROM A FOUR-ENGINE TRANSPORT AIRPLANE OPERATING OGER A
NORTHWESTERN UNITED STATES -ALASKA ROUTE. ( National Aeronautics and
Space Administration) NASA Memo. 1-17-59L, February 1959

ABSTRACT: The data, which were obtained with an NACA VGH recorder, were evaluated
and then compared with the results previously reported in NACA Tecﬁnical Note

3475 for two similar airplanes operating over large variations in gust experience
were noted for the three operations. In general, accelerations due to gusts
occurred much more frequently than those due to operational maneuvers,

o N o A =
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1,455

Engel'gardt, V. 1961 LIFE, REASON AND THE UNIVERSE
Izvestiya (USSR) 92(13638):3

ABSTRACT: Space flight is discussed, with reference to weightlessness, cosmic
radiation, G-forces, and the new area of investigation, “exobiology".

1,456

Engstrom, B.A. 1957 THE EFFECTS OF SIMULTANEOQOUS DECELERATION,
TUMBLING AND WINDBLAST ENCOUNTERED IN ESCAPE FROM SUPERSONIC AIRCRAFT.
(Wright Air Development Center, Air Research and Development Command,
Wright-Patterson AFB, Ohio) WADC TN- 54-18, July 1957.

ASTIA AD 118 328,

ABSTRACT: As a continuation of the supersonic ejection seat program, two
tests using live chimpanzees as subjects were performed. The ejections
occurred at a velocity of Mach 1.5 at altitudes of 20,000 and 17,700 feet,
using a standard Air Force ejection seat as modified by the Cook Research
Laboratories. Both subjects were lost in spite of the fact that in the
first test the subject was brought down by parachute. In this case, death
resulted from breakup of the ejection seat upon entry into the windblast.
Although the ejection seat retained its structural integrity, in the second

test, this subject was lost because of premature deployment and resulting
loss of the recovery parachute canopy.

1,457

Engstrom, B. A., & R. A. Meyer 1959 PERFORMANCE OF TRAILING AERODYNAMIC
DECELERATORS AT HIGH DYNAMIC PRESSURES. PART III. WIND TUNNEL TESTING OF
RIGID AND FLEXIBLE PARACHUTE MODELS, (Wright Air Development Division,
Wright-Patterson AFB, Ohio) WADC TR 58-284, Part III, ASTIA AD-248 951L

ABSTRACT: This report presents the results of the third phase of a continuing
study of the Performance of Trailing Aerodynamic Decelerators at High Dynamic
Pressures and covers experiments performed in the Unitary Plan Wind Tunnel at the
Langley Research Center, Virginia. The work was also a continuation of the effort
initiated under Contract No. AF 33(616)-3346. The major results 6f the Phase IIIL
test program were as follows: (1) solid metal canopies without suspension lines
which were properly vented exhibited stable flow at all times regardless of
changes in porosity, Mach number, dynamic pressure, and various other parameters;
(2) the addition of suspension lines to the solid canopies caused unstable flow
to exist at all times; (3) reducing the number of suspension lines or adding flow
stabilizers did not improve flow patterns; (4) fabric canopies behaved poorly in
general and appeared to be somewhat dependent upon the location of a conical
interline shock wave; (5) a definite improvement was noted when the number of
gores was increased; (6) average drag coefficient was a function of average
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inflated area ratio; and (7) shaped gores improved behavior somewhat, the 45
degree conical ribbon giving the most stable performance of all fabric
configurations tested. (AUTHOR)

1,458

Engstrom, B,A, 1962 PERFORMANCE OF TRAILING AERODYMAMIC DECELERATORS AT HIGH
DYNAMIC PRESSURES. PHASES V AND VI,

{Cook Research Labs., Chicago, Ill.}) Contract AF 33(616)7016, Project 6065,
WADC TR 58-284, pt. 5, Feb. 1962. ASTIA AD 275 423

ABSTRACT: A series of multistage rocket test vehicles was launched which deployed
aerody-amic decelerators at predetermined altitudes and velocities. Tests were
conducted using extended hemispherical shaped parachutes. ZExploratory tests were
accomplished and data collected over a test regime extending up to Mach 3.0

at 70,000 ft. 1In addition, data was presented on one test of a FIST ribbon
parachute deployed at an altitude of 162,990 ft. and a Mach number of 1.022.

Data was also presented on 2 tests conducted involving balloon type decelerators.
Useful test data was presented for each parameter investigated., It was concluded
that self inflatable aerodynamic decelerators perform satisfactorily up to a

Mach number of approximately 2.0. At higher Mach numbers the flow conditions and
shock wave interactions caused erratic performance which resulted in canopy
damage of considerable magnitrude. (Author)

1,459

Enkenhus, K. R,, E, L. Harris et al 1961 THE STMULATION OF RE-ENTRY
CONDITIONS IN THE WIND TUNNEL,
In 1961 Proceedings of the Institute of Environmental Sciences National
Meeting, April 5, 6, 7, 1961 Washington, D. C. (Mt, Prospect, I1ll.:
Institute of Environmental Sciences, 1961) pp. 489-502

1,460

Enslinger, N. R, and E. A, Brunauer 1958 FEASIBILITY AND DESICN STUDY OF
A CENTRIFUGE FACILITY
(Mechanics Res., Division, American Machine and Foundry Company, Ghicago,
I11.) TN-MR-9415A, Aug. 1958,
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Entres, S§. L. 1955 A CONTACT ACCELEROMETER.
(Royal Aircraft Establishment, Farnborough) TECH MEMO GW 253, Aug. 1955

ABSTRACT: A device is discussed briefly in this paper which permits the measure-
ment of the peak acceleration of a low impedant steady state vibration by a
"chatter" method above and below the value of one g. The useful range of acceler-
ation amplitude that can be measured is from about 0.1 g to 7 g and that of the
frequency from about 4 c¢/s to 500 ¢/s. The significance of this "Contact Acceler-
ometer' as it may be called, is its simplicity of design and operation, its
stability, accuracy and absence of electronics. It may be used for calibrating
or checking of accelerometers of the piezo and other types.

A

1,462

Errebo-Knudsen, E,0,, et al 1953 VERDENS-RUMMETS EROBRING (CONQUEST OF SPACE)
{Copenhagen: Reitzel, 1953}

1,463

Errebo-Knudsen, E.0, 1953 MENNESKELEGEMET OG RUMMET (THE HUMAN BODY AND SPACE)
In: Errebo-Knudsen, E.O0,, et al, Verdens-rummets erobring (Conquest of Space)
{copenhagen: Reitzel) Pp. 51-67.

1,464

Errebo-Knudsen, E. O. 1956 FLYVEMEDICIN: SAERLIG MED HENBLIK PA ORGANISATIONEN
I DENMARK (AVIATION MEDICINE: WITH SPECTAL CONSIDERATION OF ITS ORGANIZATION
IN DENMARK) Ugeskrift for laeger (kobenhawvn) 118(17):495-499, 10 May 1956

ABSTRACT: Areas of research in aviation medicine and the experimental methods
simulating flight conditions are described. The international status of aeromedi-
cal research and different agencies conducting this research are surveyed. A

summary is presented of the historical development of aviation medicine in Denmark
and the contemporary state of affairs.

1,465

Errebo-Knudsen, E,0. 1960 RUMFARTSMEDICM: DE BIOLOGISKE PROBLEMER RED OQPHOLD
UDEN FOR JORDENS ATMOSFAERE (SPACEFLIGHT MEDICINE: BIOLOGICAL PROBLEMS
OF TRAVELING OUTSIDE THE EARTH'S ATMOSPHERE)

Naturens Verden (Copenhagen) Pp. 1-8, 30-32, Jan. 1960 (In Danish)

ABSTRACT: The results of Russian and American studies in spaceflight, as
presented in papers at the 2nd World and 4th European Congress of Aviation
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Medicine in Rome, October, 1959, are summarized in this paper. The potential
dangers in space flight are reviewed with details of Project Mercury. Various
biological, neurological, and psyciological problems are reviewed. The
possibility of human life on other planets in our solar system is discounted.

1,466
Erskine, L. A. 1959 THE MECHANISMS INVOLVED IN SKIING INJURIES

American J. Surgery 97:667-671, May 1959
NOTE: Reel 7, Flash 7, Item 14

SUMMARY: I have tried to go over briefly the factors which are present when an
injury takes place while skiing. In an effort to help the attending surgeon in
his handling of these injured, the equipment, clothing, psychological factors and
the ballistics have been mentioned. The pertinent accident statistics, which are
sketchy to begin with, are summarized, and we must conclude that: (1) The injuries
which occur at high speeds are the serious ones, that is, the spiral fractures of
the shafts of the long bones, etc. (2) Skiing accidents occur in the younger age
group (sixteen to twenty-eight years of age) at a statistically higher rate than
in the older age groups. (3) As would be expected, most occur in those who have
skied less than one year and/or who have not had professional instruction.
Finally, it is obvious that skiing is on the increase, and its popularity will
undoubtedly continue. We must accept an inevitable minimum of serious accidents
among good skiers. If one is going to ski, he should use good equipment, receive
professional instruction, and not ski beyond his ability; if so, he stands a rea-
sonable chance of enjoying himself without being hurt. (AUTHOR)

1,467

Escanglon, E. 1950 SPACE-FLIGHT AND ITS CONNECTIONS WITH HUMAN
PHYSIOLOGY Astronomie, 64:279-287. July/Aug.. 1950.
Abst.: J, Brit. Interplan. Soc., 11:294,

1,468

Esgar, J.B. and Morgan, W.C. 1960 ANALYTICAL STUDY OF SOFT LANDINGS ON
GAS-FILLED BAGS. (National Aeronautics and Space Administration)
NASA Technical Report. R-75, ASTIA AD-242 357.

ABSTRACT: An analytical procedure was developed that is wvalid for bags of
various arbitrary shapes and is applicable to planetary or lunar landings for
sinking speeds that are small compared to the sonic velocity of the gas within
the bag. For landing on the earth at speeds consistent with normal parachute
descent, the relative merits of four bag shapes were evaluated both with and
without gas bleed from the bags. Deceleration and onset rates acceptable for
well-supported humans seem feasible.
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Esgar, Jack B. 1962 SURVEY OF ENERGY-ABSORPTION DEVICES FOR SOFT LANDING
OF SPACE VEHICLES
(National Aeronautics and Space Administration, Washington) NASA TN D-1308

ABSTRACT: Energy-absorption methods that may be useful for impact attenuation
of space vehicles landing on lunar or planetary surfaces were surveyed.
Relative merits of various systems are discussed, their effectivenesses are
compared, and conclusions are drawn as to the more promising types of systems.

1,470

Esnault-Pelterie, Robert 1930 L'ASTRONAUTIQUE . (ASTRONAUTICS)
(A. Lahure, Paris, 1930}

ABSTRACT: A classic French work on astronautics.

1,471

Esnault-Pelterie, R. 1935 L'ASTRONAUTIQUE COMPLEMENT. COMMUNICATION FAITE
A SL SCOCIETE DES INGENIEURS CIVILS DE FRANCE LE 25 MAI 1934,
(The Astronautic Complement. Communication From the Society of Civil
Engineers of France on 25 May 1934,)
(Paris, 1935)

1,472

Esteban, M, 1942 SO-CALLED "BLACK VISION" AND "RED VISION" ON AVIATORS,
Arch, Soc, Oftal, Hispano-am 1:251-268.

1,473 t

Estep, R. 1959 A SPACE BIBLIOGRAPHY THROUGH 1958
(Documentary Research Division, Research Studies Institute, Air University, 4
Maxwell AFB, Ala.) AU-283-58-RSI

ABSTRACT: Lists 1832 references with subject and author indexes. Covers items

in books and periodicals available at Air University, especially for the periocd
from 1930 thru 1958.
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Estes, E.H. 1954 TILT TABLE RESPONSE AND ITS RELATION TO 'g"
TOLERANCE. (U.S. Naval School of Aviation Medicine, Naval Air Station, §
Pensacola, Fla.) Research Report No. NM 001 059.30.03, 22 March 1954, i
ASTIA AD 35 223 }

ABSTRACT: A low to moderate correlation has been shown between the following |
measurements and 'G" tolerance in a group of 50 men: a) Change in pulse rate
with tilt, both immediately and over a period of time, b) Change in the
magnitude of the fromtal plane ventricular gradient with tilt, and c) Change
in the frontal plane QRS-T angle with tilt. The control level of systolic
blood pressure was also found to have a similar degree of relationship with
the unconscious level of ''G" tolerance. These various measurements were also
found between the various measurements and "G" tolerance was not sufficient
to be of predictive value in a given individual.

1,475 il
Estrin, L, M, 1938 PREVENTION OF PARACHUTE INJURIES

Khirurgiya (9):117-119.

1,476

Etkin, B. 1961 THE ENTRY OF MANNED MANOEUVREABLE SPACECRAFT INTO PLANETARY
ATMOSPHERES: A LECTURE. (Lecture, Symposium on Interplanetary Explorations,
Institute of Aerosphysics, University of Toronto, Canada, Oct. 26-27, 1961)
(University of Toronto, Canada, Institute of Aerosphysics, Ontario) UTIA
Review No., 20. ASTIA AD-273 699

ABSTRACT: Deceleration to which the vehicle and its occupants are subjected,

heat resulting from temperatures developing in the skin and structure, and naviga-
tion or guidance of the vehicle to a desired point on the surface are discussed

as they relate to the landing of space vehicles. It appears that none of these
three major problem areas will present insuperable difficulties for the re-entry

of manned space vehicles. The normal processes of applied research and engineer-
ing development may confidently be expected to lead to the successful accomplish-
ments of such missions in the future. (J. Aerospace Medicine 33(10):1278, Oct.1962)

1,477

Ettelson, B. L., et al 1960 INTERN
’ . AL ANIMAL TELEMETRY - A
PROGRAM.  (Paper, American Rocket Society 15t L ASIBILITY TEST

ARS Paper No. 1426-60 i Annual Meeting, December 1960)
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Ettelson, B. L. et. al. 1961 INTERNAL ANIMAL TELEMETRY: A FEASIBILITY
TEST PROGRAM.

ARS J. 31(9):1190-1195, Sept. 1961.

ABSTRACT: An improved method of animal instrumentation is described. The
method uses an implanted sensor and telemeter to allow transmission of
physiological data from unencumbered, intact, test animals to a receiver-
signal conditioner for subsequent air to ground telemetry. To explore further
the potential advantages of this system in high stress situations, a single
physiological parameter is transmitted through the intact skin of an internally

instrumented simian under combined environmental conditions on a centrifuge.
(Tuits)

1,479

Etter, K.R. 1961 GEOLOGICAL CONSIDERATIONS FOR PRECISION HIGH SPEED
ROCKET TRACKS.

(U.S. Air Force Missile Development Center, Holloman AFB, N. Mexico)
Report no. AFMDC TR 61-21. ASTIA AD 259 631

ABSTRACT: The relationship of orogenic (mountain building) forces to the high
earthquake incidence in California is shown to be directly connected through the
mechanism of strong movements on’ living faults, especially the San Andreas fault
system. Air Force Flight Test Center (AFFTC) is nearly surrounded by wrench
fault zones, the loci of potentially destructive quakes. Air Force Missile
Development Center (AFMDC) is bordered by gravity faults of essentially quies-
cent nature, which fact, along with a geologic history of relative stability as
part of the continental nucleus, leads to the conclusion that destructive events
of tectonic nature are much less likely to affect the facilities established in
central New Mexico, than would be the case in Southern California. (Author)

1,480

European Office Air Research & Development Command 1960  SUPPLEMENT TO THE
BIBLIOGRAPHY OF TECHNICAL NCTES AND TECHNICAL REPORIS. (European Office Air

Research and Development Command, Shell Bldg., 47, Rue Cantersteen, Brussels,
Belgium) ASTIA AD-243 250
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Evans, B, H. 1561 INERTIAL COMPONENTS STUDY.
(Space Technology Labs., Inc., Los Angeles, Calif.)
Report no. 7205~0002-RU-000, June 30, 1951. ASTIA AD 261 607

ABSTRACT: The evaluation of the Autonetics VM-4 velocity meter was completed;
evaluations of the Autonetics G6A gyro, the AC Spark Plug 25 PIGA accelerometer,
the AC Spark Plug 2 FBG, and the AC Spark Plug 16 PIGA accelerometer were
continued. The 16 PIGA evaluation included the first successful centrifuge
evaluation of a pendulous gyro accelerometer., Studies of gyro and accelerometer
testing methodology were continued. Evaluation of the Bell Accelerometer Model
III-B and the Kearfott Gyro Model 2519 were concluded. (Author)

1,482 ' ’

Evans, C. B, §., E. B. Konecci, and H, Glassner 1962 PHYSIOLOGY OF THE
LABYRINTH: QUANTITATIVE STUDIES ON THE EFFECTS OF ANGULAR ACCELERATION
IN EXPERIMENTAL ANIMALS,

{Paper presented at 33rd annual meeting of the Aerospace Medical Assoc.,
9-12 April 1962, Atlantic City)

ABSTRACT: 'The purpose of this presentation is two-fold: (1) to report briefly
our findings from experimental investigations of the labyrinth physiology in
vertebrates under rotational accelerations and (2) to exhibit a motion picture
incorporating the synchronous display, during rotation, of the (a) labyrinthine
cupula motions, (b) the vestibular nerve action potentials as translated on the
oscillograph accompanied by its sound recording, (c) view of the attached
accelerometer and chonometer and (d) nystagmus movements of the eyes,

These studies are being conducted to determine quantitatively the reactions of
the labyrinth's Sensory components and their specific innervations to the effects
of varying degrees of Totary acceleration and g-forces, and the presence (or
absence) of the nystagmus reactions in terms of amplitude, frequency, duration
and direction, (Aerospace Med., 33(3):335, March 1962)

1,483

Evans, F. G., & H. R. Lissner 1948 "STRESSCOAT" DEFORMATION STUDIES OF THE
FEMUR UNDFR STATIC VERTICAL LOADING. Anat. Rec. 100:159-190

ABSTRACT: Since Gurdjian and Lisgner have clearly demonstrated the feasibility
of the "stresscoat" technique for studies on the stresses and strains in bhone

2§ related to form and function; the present study, employing the same technique,
was undertaken, The femur was chosen because it presents problems of bone
architecture and mechanics not encountered in the skull, the only skeletal part
so far studied by this technique. Furthermore, since it has been studied by
other methods, the femur provides a means whereby the results obtained with the

"stresscoat technique can be compared with those in which other methods were
used.

[
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The results obtained from 16 "stresscoat™ tests run on 10 adult human
femora are presented. Six of the tests were run at one time and 10 at another.
The average load borne before the first cracks appeared in the "stresscoat"
lacquer was 720 pounds for the first series of tests and 646 pounds for the
second series. The sensitivity of the lacquer in the first and second test
series was 0.0018 and 0,0012 inches per inch, respectively.

1,484

Evans, F. G., H. R, Lissner, & H. E. Pedersen 1948 "STRESSCOAT" DEFORMATION
STUDIES OF THE FEMUR UNDER DYNAMIC LOADING. (6}st Annual Meeting Amer.
Assoc. Anat.) Apat. Rec. 100:24-25

1,485

Evans, F. G., H. R, Lissner, & H. E. Pedersen 1948 DEFORMATION STUDIES OF THE
FEMUR UNDER DYNAMIC VERTICAL LOADING. Anat. Rec, 101:225-241, June 1948

ABSTRACT: This paper is the second in a series of studies of femoral deformations.
The first (Evans and Lissner, '48) dealt with deformations produced by statiec
vertical loading, while the present one is concerned with those obtained under
dy-amhic vertical loading.

The results of the studies are: (1) '"Stresscoat" tests of 14 adult male
famora under dynamic vertical loading produced deformation patterns on the
superior aspect of the neck and the anterolateral (comvex) aspect of the proximal

and middle thirds of the shaft. (2) The deformation patterns consisted of cracks
in the "stresscoat" lacquer. (3) The cracks arise from tension stress in the
underlying bone and lie transverse to the direction of tension. (4) The diameter
of the neck and of the shaft, as well as the curvature of the latter, influence
the bone's degree of bending and the extent of the pattern, so that it is more
concentrated in the middle of the bones with a relatively great curvature.
(5) The location of the patterns obtained by dynamic¢ vertical loading is essen-
tially similar to those seen in static vertical loading. 1In both types of tests
it is seen that the superior aspect of the neck and the anterolateral (convex)
aspect of the shaft are under tension stress while the opposite aspects of the
bone are under compression stress. (6) The tests clearly demonstrate that a

relatively small load, 15.8 inch pounds of energy, dynamically applied can
produce similar deformation patterns in the same parts of the femur as do loads
of 400-715 pounds statically applied.

1,586

Evans, F. G. 1949 DEFORMATION STUDIES OF THE FEMUR UNDER STATIC AND DYNAMIC
LOADING. Anales del Instituto de Biologia (Mexico) 20:473-491
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Evans, F. G., J, F. Hayes and J. E. Powers 1953  "STRESSCOAT" DEFORMATION
STUDIES OF THE HUMAN FEMUR UNDER TRANSVERSE LOADING.
Anat. Rec, 116:171-188

ABSTRACT: The present investigation is a continuation of previous studies
(Pedersen, Evans and Lissner, 1949) on the mechanical behavior of the human

femur under various conditions of loading and orientation. This paper deals

with the strains and stresses produced by transverse loading of the anterior,
posterior and medial aspects of the femoral shaft at points 1/4, 1/2 and 3/4

the length of the shaft measured from the tip of the greater trochanter. Corres-
ponding loadings of the medial aspect of the shaft were not made as fracturing
forces are rarely applied directly to that aspect of the bone,

1,588
Evans, F. G., & H. R. Lissner 1953 DEFORMATION STUDIES OF THE ADULT HUMAN

PELVIS UNDER DYNAMIC LOADING. (66th Annual Meeting Amer. Assoc. Anat.)
Anat. Ree. 115:382

1,589

Evans, F. G., & H. R, Lissner 1954 STUDIES ON THE EFFECT OF STATIC LOADING ON
THE LUMBAR INTERVERTEBRAL DISCS. (23rd Annual Meeting of Amer. Asgsoc, Phys.
Anthrop.) Amer, J. Physical Anthropolopy 12:295

1,590

Evans, F. G. 1955 LES PROPRIETES BIOMECANIQUES ET PHYSIQUES DES OS HUMAINS.
VI Congres Federatif International d'Anatomie, Paris 25~30 Juillet, July,
1955, pp. 65-66

1,591
Evans, F. G., & H. R. Lissner 1955 STUDIES ON THE COMPRESSIVE STRENGTH OF

HUMAN LUMBAR DISCS AND VERTEBRAE. (68th Annual Meeting Amer. Assoc. Anat.)
Anat. Rec., 121:290

1,592

Evans, F. G. 1955 STUDIES IN HUMAN BIOMECHANICS.
Dynamic Anthrop. Annals of the N.Y., Acad. Sci. 64:609-5611.
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Evans, F. G., & H. R, Lissner 1955 PELVIC DEFORMATIONS UNDER DYNAMIC LOADING

(Proceedings 24th meeting Amer. Assoc. of Phys. Anthrop.) Amer. J. Physical
Anthropology 13:397, June 1955

1,5%

Evans, F. G., M. Lebow, & H. R. Ligsner 1956 THE RELATION OF VELOCITY AND
ACCELERATION TO SKULL FRACTURE. (69th Annual Meeting of Amer. Assoc. of
Anatomists, Marquette Univ., Milwaukee, Wis.) Anat, Rec. 124:287, Feb. 1956

1,595

Evans, F.G. and M. Lebow 1957 STREKGTH OF HUMAN COMPACT BONE UNDER
REPETITIVE LOADING.
J. Appl. Physiol. 10(1):127-130, Jan. 1957. \

ABSTRACT: The fatigue life, under a constant load of 5000 1b/in:2, was determ-
ined for 67 specimens of compact bone of a standardized size obtained from five
above-knee amputations. The specimens were unembalmed and tested wet in a
Sonntag flexure fatigue machine with an automatic counter and shut-off. The
average fatigue life to failure was 1,982,650 repetitions for 47 tibial speci-
mens; 1,188,453 repetitions for 15 femoral specimens and 2,841,400 repetitions
for 5 fibular specimens. The tibial specimens were analyzed according to thirds
and quadrants. The average fatigue life of the middle third was 57% greater
than that of the distal third and 206% greater than that of the proximal third.
The average fatigue life of the posterior quadrant was 7% greater than that of
the lateral quadrant, 23% greater than that of the medial quadrant and 50%
greater than that of the anterior quadrant. Immobilization greatly reduces the
fatigue life of bone, the average for specimens from a tibia of a paraplegic 4
man being 194% less than that for specimens from other tibias. When the speci-
mens from the paraplegic man were excluded the average fatigue life of the
remaining 36 tibial specimens rose to 2,378,211 repetitions to failure.

1,596

Evans, F. G., H. R. Lissner and M, Lebow 1958 RELATION OF ENERGY, VELOCITY
AND ACCELERATION TO SKULL DEFORMATION AND FRACTURE.
Surgery, Gync., and Obstet. 107(11):593-601,
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Evans, F. G., & H. R. Lissner 1959 BIOMECHANICAI, STUDIES ON THE LUMBAR SPINE
AND PELVIS. J. of Bone & Joint Surgery 41A-2(2):278-290, March 1959

ABSTRACT: (1) Eleven pelves and lumbar spines (eight embalmed and three
unembalmed) were tested under static vertical loading; five specimens of the
sacrum and the lumbar spines and five to eight thoracic vertebrae and discs
(two embalmed, three unembalmed) were tested by static anterior bending; and

were tested by static lateral bending, (2) Embalming increased the average
maximum load and energy absorbed during vertical loading but decreased the
magnitude of the average deflection. (3) Specimens tested by anterior bending
had a greater bending moment, regardless of the condition of the specimen
(embalmed or unembalmed) than those tested by lateral bending. (4) Embalmed
specimens tested by lateral bending had a greater average deflection than similar
specimens tested by anterior bending. (5) The greatest average amount of

energy (inch pounds) was absorbed during vertical loading and the lea
lateral bending, Embalming increases the energy-absorbing capacity of the
pelvis and lumbar spine during vertical loading. (6) Unembalmed specimens
tested by anterior bending showed the preatest average deflection. (7) Among
the embalmed specimeng the load increased more rapidly than the defl i

most of the specimens tested by vertical loading and in all of the specimens
Cested by anterior bending. In embalmed specimens tested by lateral bending the
load increased more Tapidly than deflection at first but later leveled off.

(8) The slope of the load-deflection curve was generally steeper for specimens
tested by vertical loading than for those tested by anterior or lateral bending.
The slope of the curves for embalmed pPsecimens was usually steeper than those
for membalmed ones. (9) No apparent relationship was found between the age

of the individual whose spine was tested and the various biomechanical phenomena |
studied.

1,598

Evans, F. G., & G. 0. Lease 1959 STRENGTH OF HUMAN METATARSAL BONES UNDER i
REPETITIVE LOADING, .J. Appl. Physiol., 14(1):49-51

1,599 |

Evans, F. G., & L. M. Patrick 1961 IMPACT DAMAGE TO INTERNAL ORGANS. f
(Paper, Symposium on "Impact Acceleration Stress", San Antonio, Texas)

ABSTRACT: The paper presents statistics pertaining to the frequency of impact
damage to thoracic, abdominal, and pelvic viscera. The damage or injury
produced in the human body by acceleration is because the internal organs
behave as visco-elastic materials. Furthermore, the magnitude of the stressg
and acceleration, or dynamic response, can be increased by the elasticity of ;
the human torso as is known from the theory of elastic structures. F
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The proposed experimental program includes experiments on humsns, animals,

and cadavers. The types of injuries to be investigated include lacerations

or lesions due to impact on sharp objects or from inertial forces or crushing
from impact or restraint over large areas of the chest or abdomen. Hydraulic
damage causing rupture of organs from internal pressure will also be investigated.
The investigative techniques used will be drop tests and controlled acceleration.
Instrumentation used in the experiments must not interfere with or modify the
response of the organ. Pressure transducers, accelerometers, force measuring

equipment and high speed photographic equipment will be a few of the instruments
used in experiments.

1,600

L

Evans, F,G, & L,P, Patrick 1962 IMPACT DAMAGE TO INTERNAL ORGANS
(In: Impact Acceleration Stress: Proceedings of a Symposium With a Comprehen:ive

Chronological Bibliography, National Academy of Sciences, National Research
Council, Publication Ne. 977, pp. 159-172)

ABSTRACT: Contusions, lacerations and ruptures of internal organs may be produced
by tensile, compressive and shearing stresses and strains arising from blows to
various parts of the body. In hollow organs containing fluid or semi-+fluid
material hydrostatic phenomena are also involved. Internal injuries believed to

be produced by various types of impacts will be illustrated and discussed.
Areas where future research is needed will be emphasized.

1,601

Evans, F. G. 1962 MECHANICS OF BONE FRACTURE. (In M. K. Cragun, ed., The

Fifth Stapp Automotive Crash and Field Demonstraticn Conference, Sept.
14-16, 1961) Pp. 144-156.

1,602

Evans, F. G., H. R. Lissner, & L. M. Patrick 1962 ACCELERATION~-INDUCED STRAINS
IN THE INTACT VERTEBRAL COLUMN. J. Applied Physiol. 17(3):405-409, May 1962

ABSTRACT: Results of more than 170 tests with the embalmed bodies of a 69-year-
old white male and two Negro males 56 and 82 years of age which were subjected to
a maximum acceleration of 20 g revealed an approximately linear relation between
acceleration and strain in the sacral ala and lumbar vertebrae. This relationship
was less linear for the thoracic and cervical vertebrae. The magnitude of
compressive strain in the anterior aspect of the body of the third cervical verte-
bra (C,) and the third lumbar vertebra (L,)} is a function of the degree of freedom
of movément of the head and thorax. The Strain in C, is progressively increased
by increasing freedom of movement of the head and thorax but the opposite effect
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occurs in L,. The anterior aspect of the body of C. is subjected to compressive
strain in tﬁe normal position of the head but extenSion of the head changes the
strain to tension. Seating the cadaver on a polyurethane cushion 4 in. thick
increased the peak strain in the vertebral column. No vertebral fractures or
dislocations demonstrable by x-rays have been produced by maximum accelerations
of 20 g. End-plate fractures of 28 fresh vertebrae were produced by an average
load of 672 pounds (435-900 pounds) statically applied in a materials-testing
machine. (AUTHOR)

1,603

Evans, R, G., E. 5. Gurdjian, W. G, Hardy, L, M, Patrick, and H, R. Lissner 1961
INTRACRANTAL PRESSURE AND ACCELERATION' ACCOMPANYING HEAD IMPACTS IN HUMAN
CADAVERS.

Surg., Gyne,, and Obst. 113: 185-190, Aug. 1961.

1,604

Eve, F.C. 1943 BLAST, SUDDEN DEATH AND THE EPIGLOTTIS.
Lancet 244:799-800, June 26, 1943.

1,605

Everling, E,. 1952 DIE BOGENGANGE ALS WINKELGESCHWINDIGKEITSMESSER
(Semicircular Canals as Meters of Angular Velocity)
(Trans. of Forschungen und Fortschritte (Germany) 25(11/12):126-128, 1949)
(SLA Translations Center, Chicago, I11.) 61-16038

1,606

Evrard, E. 1949 OBSERVATIONS EXPERIMENTALES RELATIVES AUX EFFETS DES VITESSES
ASCENSIONNELLES RAPIDES SUR L'ORGANISME DE L'AVIATEUR (Effects of Rapid
Ascentional Speed on Organism of Aviator: Experimental Studies)

Bruxelles médical (Brussels) 29: 3639-3657, 18 Dec. 1949 & 3689-3706, 25 Dec. 1949

1,607

Evrard, E. 1956  PHYSICLOGIE DU-VOL: HYGIENE DE L AVIATEUR: GUIDE PRATIQUE A
L'USAGE DU PERSONNEL NAVIGANT . (PHYSIOLOGY OF FLIGHT; AVIATOR'S HEALTH:
PRACTICAL GUIDE FOR THE USE OF FLYING PERSONNEL) (Bruxelles: Office de
Publicite”’, 1956)

ABSTRACT: A textbook dealing with the theory and practical aspects of the physio-
logy of flight is presented for the instruction of alrcrew, members. Consideration

g
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is given to the atmosphere and related physiological problems, basic respiratory
and - “reculatory physiology, the physiological effects of hypoxia, changes in

barc. :tric pressure, acceleration, and extreme temperatures, principles and tech-
niques of the use of oxygen as protection against hypoxia, pressure cabins and
pressure clothing, problems connected with escape from aircraft, the basic physio-
logy and special phenomena of vision, sensory phenomena associated with flight, the
problems of noise and vibration, air-sickness, medical aspects of survival, the
problem of intoxication by vapors from aircraft, flight equipment, general rules of
hygiene, and first aid.

1,608
L]
Evrard, E., P, Bergeret and P.M. van Wulfften Palthe 1959 MEDTCAT, ASPECTS
OF FLIGHT, (LHE UNEXPLATNED AIRCRAFT ACCIDENT).
(New York, Pergamon Press, 1959) AGARDograph 30, pp. 308

ABSTRACT : Two symposia on the human element in the operation of an aircraft
and the origin of aircraft accidents. This book pPresents a selection of 30
reports under the following chapter headings: 1) Flight safety and aircraft

accidents, 2) Use of pathology in crash injuries, 3) 1In-flight protection,
and 4) Some special problems.

1,609

Ewing, E. G. 1951  LANDING OF SPACECRAFT
Pac. Rocket Soc. Bull. 4:B1-B6, Oct, 10, 1951

ABSTRACT: This paper, presented at the Second International Congress on
Astronautics, surveys the possibilities of using parachutes.
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ACCELERATION
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1,610

Fabing, H. 1947 CEREBRAL BLAST SYNDROME IN COMBAT SOQLDIERS,
Archives of Neurology and Psychiatry 57(1):14-57, Januvary 1947.

ABSTRACT: A study of 80 consecutive cases of*blast injury in combat soldiers

was carried out. It was found that the disorder occurs among men of all ranks,

in new troops as well as in veterans of combat. All types of explosive agents can
cause the disorder. The unconsciousness produced by blast is characterized by

a retrograde amnesia for the sound of the explosion and by a period of antero-
grade unconsciousness of variable length, but lasting an hour in the usual case.
The unconsciousness is marked by dissociated, aimless behavior. On return to
consciousness, the patient-complains of protracted headache, In addition, he
complains of tinmitus. It was found that memory of the unconscious period could
be recalled under chemical hypnosis and it was therefore an amnesia of the type
seen in hysteria. Furthermore, it was noted that there was dramatic relief of
symptoms in cases in which there was good conscious recall for the amnesic
material. Clinical experimentation with the technic of chemical hypnosis led to

a modification which proved successful in bringing about recovery of post blast
amnesic material. The method employs intravenous injection of sodium pentothal

to produce chemical hypnosis and exploration of the amnesic material, followed by
rapid wakening with intravenous injection of nikethamide. It proved of therapeutiq
value in more than 90 per cent of patients.

1,611

Fabing, H.D. 1947. BLAST SYNDROME IN COMBAT SOLDIERS
Arch. Neurol. Psychiat. 57:14-57

1,612

Fabre, J. & Y. Houdas 1961  PHYSIOLOGICAL DETERMINATION OF FACTORS RESPONSIBLE
FOR SEVERE LESICMS AT THE TIME OF SUPERSONIC EJECTIONS,

Rev. Med. Aero (Paris) 2:190-192, Dec. 1961 (Fr)
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Fabre, J., & Y. Houdas 1962 A PROPOS D'UNE OBSERVATION D'UNE SUJET AYANT SUBL
UNE EJECTION SUPERSONIQUE (CASE REPORT OF A SUBJECT HAVING UNDERGONE A
SUPERSONIC EJECTION

Revue des Corps de sante des armees (Paris), 3(2): 247-251. April 1962,
@n French)

ABSTRACT: This is the first French case, and the second or third known case,
of ejection at supersonic speed (1,000 - 1,100 kilometers/hour) at an altitude
of about 12,000 feet, in which the pilot survived. The pilot was comatose
upon landing and his parachute torn during opening at high speed. Medical
examination revealed left hemiplegia, right facial paralysis, and fracture of
the 12th dorsal and lst lumbar vertebrae. Coma persisted for 8 days; however,
good psychomotor recovery followed. The origin of the disorders was attributed

primarily to the effects of three factors: (1) blast, (2) deceleration, and
(3) rotation of the seat and pilot,

1,614

Pabre, J. R, Puccinelli, Y. Houdas & F. Pingannaud 1963 PHYSIOLOGICAL EFFECTS
OF DECELERATION OBSERVED AT THE TIME OF AVIATION ACCIDENTS.

Rev. Corps, Sante Armees 4:237-255, April 1963 (France)

1,615

Faget, M.A., B.J. Garland, and J.J. Buglia 1962 PRELIMINARY STUDIES OF MANNED
SATELLITES, WINGLESS CONFIGURATION: NONLIFTING (National Aeronautics and

Space Administration, Washington, D.C.) Technical note D-1254; March 1962;
ASTIA AD-273 087

ABSTRACT: Consideration was given to a simple nonlifting satellite vehicle which
follows a ballistic path in reentering the atmosphere. An attractive feature of
such a vehicle is that the research and production experiences of the ballistic
missile programs are applicable to its design and construction, and since it
follows a ballistic path, there is a minimum requirement for autopilot, guidance
or control equipment., After comparing the loads that would be attained with

man's allowable loads, and after examining heating and dynamic problems of several
specific shapes, it appears that, insofar as reentry and recovery are conceraed,
the state of the art is sufficiently advanced so that it is possible to proceed

confidently with a manned-satellite project based upon the ballistic-reentry type
of wvehicle, {Author)

1,616

Fantham, H., & C. H. J. Daft 1956

APPARATUS FOR MEASURING AND RECORDING
DECELERATION OF A VEHICLE.

{(U. S. Patent 2, 733, 116, Jan. 31, 1956)

ABSTRACT: Apparatus for measuring and recording deceleration of a vehicle com-

prising a base, tw0 spaced parallel arcuate bars mounted on base in vertical plane
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and with their lower ends substantially horizontal, the remainder of each bar

" curving upwards from said lower end, the first of said bars being of metal,
angularly spaced insulated contact members mounted on the second of bars, an
inertia member slidable on bars on deceleration of a vehicle in which the appara-
tus is placed, a record sheet, and electrical means for marking on record sheet
the passage of the inertia member over each of contact members to establish an
electrical connection between contact member and the arcuate metal bar.

1,617

Fasola, A, F,, R, C, Baker and F, A. Hitchcock 1952 STUDIES OF DECELERATION
Amer. Jour. Physiol.,171(3):723.
i

L3
Abstract: A study of the tolerance of the human pectoral girdle to rapid decel-
eration was undertaken to determine a more suitable and less vulnerable part
of the body for the attachment of safety harnesses, since evidence previously
reported showed the placing of these harnesses in the abdominal region prod-
uced both morphological and physiological damage. Static and dynamic tests
were conducted to determine the strength of the following structural compon- ‘
ents of the axillary region: coracoid, acromion, and coraco-acromial ligament. i
Tests were likewise conducted on the shoulder joint denuded of muscles with .
and without the accessory socket intact and in the cadaver. Four methods were i
used to determine the magnitude of the force necessary to cause damage to these
structures: (1) direct reading of calibrated spring balance, (2) static load-
ing, (3) mathematical determination from coefficient of elasticity of system,
(4) electronic recording with Ramburg Accelerometer. Samples were taken from
normal human cadavers and tested in the fresh state. An over-all average of
samples and methods shows the coracoid wulnerable to a force of 175 pounds, |
acromion 170pounds, and coracoacromial ligament 150 pounds. A force of 150
pounds caused rupture of the shoulder joint capsule minus the accessory socket, !
and a force of 300 nounds caused damage with the accessory socket intact. i
2300 pounds at each axilla caused damage in the cadaver when this force acted I

for 0.08 seconds. Fractures produced were similar in both the isolated and
intact state.
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Farrer, D.N., M.E. Grunzke, et al. 1963 CHIMPANZEE PERFORMANCE ON A
v CONTINUOUS AVOIDANCE TASK DURING ACCELERATION AT SUSTAINED LOW LEVELS
G (Aeromedical Research Lab., Aerospace Med. Div., Air Force Systems Command,
] Holloman AFB, New Mexico) Rept. No. ARL-TDR-63-6, March 1963.
ASTIA AD 402088.

ABSTRACT: Chimpanzee performance during 1G, 2G and 4G was evaluated with a
pilot study {(one subject) and a crossover design (four subjects). Each test §
lasted 90 minutes (30 minutes at 1G; 30 minutes at either 2 G or 4 G; 30 minutes 1
at 1G). Performance, heart rate, respiration rate and body temperature were !
monitored. It was concluded that a performance decrement results during expos- i
ure to 4 G (Chest to back, +Gx) for 30 minutes. The heart rate was high through- i
ocut all tests, but it increases while the subject monitors the cue lights and

decreases during rest periods. The respiration rate does not consistently
change as a function of either G force or work. Body temperature consistently
decreased during the tests.
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Fasola, A. F., R, C. Baker, & F. A. Hitchcock 1955  ANATOMICAL AND
PHYSIOLOGICAL EFFECTS OF RAPID DECELERATION. {Wright Air Development
Ctr., Wright-Patterson AFB, Ohio) WADC TR 54-218; ASTIA AD-92 025

ABSTRACT: Research was conducted to provide information concerning the
strength of the human skeleton and the effects of rapid deceleration which

is produced by safety devices. An investigation of morphological damage

and the force required to produce damage was conducted by testing the strength
of structures which comprise the pelvic girdle, jncluding the acetabulae and
femurs. Analyses were made of the ultimate breaking strengths of bones

in the isolated and intact states and of the ultimate breaking strengths of
a series of bones, ligaments, and muscles which comprise the joint; tests
were conducted in static and dynamic conditions on unembalmed human cadaver
material. Results indicated that the strength of the pelvic ring is directly
related to the strengths of the anterior and posterior walls. Primary
fractures of the pubic rami, unilateral or bilateral, produced secondary
fractures or disjunction of the sacroiliac joint by disrupting the integrity
of the counter arch of the pelvis. Fractures of the femur did not occur
when the force was applied by cables to the interior surface of the neck

of the femur, Fractures of the lateral wall of the pelvis and acetabulum did
not produce fractures or disjunction of the sacroiliac joint. Experiments
indicated that the mechanism by which cardiac damage is produced in rapid de-
celeration involves the action of the safety belt in suddenly blocking
abdominal blood flow, both in the vena cava and the abdominal aorta.

Some minor damage was noted to the heart, liver, and kidney of dogs which
were subjected to a 56-g deceleration. (ASTIA)
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Faubert, D. B., B. 8. Cooper, & C. C. Clark 1963 TOLERANCE AND PERFORMANCE
UNDER SEVERE TRANSVERSE (4+Gx) VIBRATION. (Life Sciences Department, Martin
Company, Baltimore, Md.) Rept. ER 12838; Feb. 1963

ABSTRACT: Seven male subjects, exposed to vertical vibration while in the supine
position in a prototype Mercury couch, made 115 runs at peak couch accelerations
ranging from 1Gx+1Gx to 1Gx+3.56x at 11, 22, 140, and 22 + 70 cps, and {1Gx+0.5Gx)
at 11 cps + (1Gx+4Gx) at 140 cps. Tasks consisted of: (1) push button responses
after detecting changes of two linear meters, parallel to the body y and z axes,
which moved with the subject; (2) reporting meter number changes; and {3) response
times to a panel abort light requiring manual operation of a panel switch. After
familiarization runs, mean meter change response times were 0.5 seconds at rest,
0.7 seconds at 1Gx+1Gx at 11 cps, 1.0 second at 1Gx1 2Gx at 11 cps, and greater than
1.5 seconds at 1Gxd3.5Gx at 11 cps, for a short duratiom, after which time subject
discomfort precluded further meter response. Accelerometers located on the couch
and also on the chest, helmet, and hip showed acceleration ratio amplifications
(to 4x at the head) which can occur in this restraint system. Blurring of the
vision was judged less severe than when under equivalent Gz vibration conditionms.
Blurring and body acceleration ratios decreased progressively at the higher
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frequencies. At 1Gx42Gx at 11 cps, some subjects experienced severe chest pains
and headaches even when straining. At 1 Gx'1Gx peak at 11 cps, which we recom-
mend designating as 1Gx10.7Gx RMS with an accompanying power spectrum, here all
at 11 cps, simple adequate performance was maintained for 60 seconds. Problems
of vibration fsolation are discussed. (Aerospace Medicine 34(3):254, March 1963)
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Fearing, F. S. 1926 POST-ROTATIONAL HEAD NYSTAGMUS IN ADULT PIGEONS.
J. Comp. Psychol, 6:115-131
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Fearing, F., & O. H, Mowrer 1934  THE EFFECT OF GENERAL ANAESTHESIA UPON THE
EXPERIMENTAL REDUCTION OF VESTIBULAR NYSTAGMUS. J. Gen. Psychol.
2:133~144
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Feder, H. C. 1960  NOMOGRAPHS FOR MULTIPHASE ACCELERATION PROFILES.

(Air Force Missile Development Ctr., Holloman AFB, N. Mex.) AFMDC TR 60-9,
June 1960, ASTIA AD 239 708.

ABSTRACT: Experimental investigations of the technological and physiological
effects of unidirectional accelerations require the computation of the parameters
of the acceleration pattern. This report develops explicit equations between
distance, velocity, acceleration, and time, thus greatly reducing the computation-
al work of test analysis and evaluation.

Two nomographs were designed which permit reading distance with an error of less
than 2 percent and velocity with error less than 0.2 percent. The three principal
phases of the acceleration pattern are used to define a set of descriptive para-
meters. An impulse-dependent onset parameter, called relative onset rate, is

discussed and, if used as a standard, would facilitate the comparison of tests
made by different investigators.
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Feder, Hubert C. 1960 CIRCULAR TRACK-CHAMBER ~-- A PROPOSED FACILITY FOR TESTING
MAN-MACHINE SYSTEMS UNDER CONDITIONS OF SPACE FLIGHT AND LUNAR HABITATION

{6ir Force Missile Development Center, Holloman AFB, New Mexico) AFMDC-TN-60-14.
ASTIA AD 247 541

ABSTRACT: The circular track-chamber as proposed, combines a 100-foot diameter
circular track and a 100-foot diameter hemispherical vacuum chamber into one
composite test facility. The purpose of this facility is to test the compatibilit
of man-machine systems. The anticipated test procedure encompasses the simultan-
eous and continuous testing of most of the parameters of a complete space flight
history from launch through planet life to re-entry and recovery. The facility
will handle.payload-load factor products up to 2,000,000 pounds and can accommodatp
a crew of 20 men living and working in a planetary environment,
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Feder, Hubert C. 1963 THE FLYWHEEL AS A CENTRIFUGAL ACCELERATOR
(6571st Aeromedical Research Laboratory, Holloman Air Force Base, New Mexico)
Technical Documentary Report No. ARL-TDR-63-9, April 1963. ASTIA AD 401 767.

ABSTRACT: Subjected to investigation is a flywheel accelerator as a
component of a 160 to 200-foot diameter circular track. The 22 spoke,
box-construction flywheel could be made from commercially available

steel plates. Based on optimal design conditions, the upper application
limit, governed by the welding property of the material used, was found to
be a test weight - load factor capacity of 230,000 pound - 300 g. The
discussion, based on a linear dependence of flywheel weight, moment of
inertia, power and cost on test weight, and cross-section of box members,,
at constant radius and stress, shows that the lower application limit of
the flywheel reaches far into the application range of proposed, arm-typé
centrifuges and that the flywheel is a logical necessity, if the test
capacity of existing centrifuges needs to be exceeded.
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Feder, E. I., & E. J. Straus 1961 INCREASED RELIABILITY OF PIEZOELECTRIC
ACCELEROMETERS FOR SHOCK MEASUREMENTS. In 1961 Proceedings of the Institute
of Environmental Sciences National Meeting, April 5, 6, 7, 1961, Washington, !

D. C. (Mt. Prospect, Ill,: Institute of Environmental Sciences, P. 0. Box
191) pp. 565-569

SUMMARY: With the advent of higher and higher shock measurement requirements, the
environmental engineer must be extremely careful in selecting his instrumentation.
It must be recognized that the piezoelectric accelerometer can be used for both
vibration and shock measurements; however, the characteristics of the instrument
must be suited for the application. The introduction of damping of high resonant
frequency seismic systems into an accelerometer serves to further increase the
reliability of a particular measurement. The overall system of accelerometer,
cathode follower, filter and recording instrument must be integrated and matched.
Fach unit represents an electric component through which the signal generated by .
the piezoelectric crystal mst pass with a minimum of distortion or loss. When this , @

condition is met, a faithful reproduction of the applied force will be obtained.
{ AUTHOR)
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Feddersen, W.E. 1961 SIMULATOR RESEARCH: VALIDATION AND MOTION STUDIES.
in U.S. Army Signal Corps, Combat Communications and Surveillance Report
of the Seventh Annual U.S. Army Human Factors Engineering Conference,
3-6 October 1961. ASTIA AD 267 153

ABSTRACT: The research was undertaken as a first step in the validation of
the Bell dynamic simulator and supporting equipment against the helicopter.
The purpose of this study was to demonstrate with experimental data the extent
to which performance results on the simulator approximate those obtained from
the helicopter-when the tasks are equivalent.

In line with these objectives, the approach was a three-pronged one in which
various types of motion upon operator performgnce were investigated. The
contribution of motion cues relative to no-motion in the simulator tracking
situation is also under investigation. The third area has been an investigation
of the various measures which can be used in the evaluation of operator perform-
ance as well as system performance.

Graphs are included to show the results of these three areas of investigation.

The proficiency results are reported in terms of integrated absoclute error scores
about the various axes defining the hovering task, and the behavioral data, that
is, the data indicative 