Abstracts of Scientific Papers to be Presented
at Association’s 1956 Meeting in Chicago

General Studies

Emergency Survival in the Arctic. Kaare
RopanL, M.D. Arctic Aeromedical Lab-
oratory, Ladd Air Force Base, Alaska.

On the basis of recent developments, the
role of the Arctic regions in future air
operations is reviewed, with a description
of the north polar basin as a new field of
interest. Emphasis is placed on human
factors in operations, survival, escape and
evasion. A systematic analysis is presented
of the survival situation in the Polar Sea,
with a discussion of the environment in
terms of macroclimate, microclimate, time
distribution of temperature, wind chill fac-
tors, precipitation and snow cover, terrain
and surface characteristics. On this basis,
an analysis is made of the requirement for
environmental protection, and the avail-
ability of water and natural food sources.
Problems related to clothing, shelter, rations,
techniques, and physical and mental fitness
are discussed. Finally, an outline is given
of the Arctic Aeromedical Laboratory’s ap-
proach to these problems, with a discussion
of some recent results.

Problems Involving the Pilot and His
‘Tasks; the Changing Emphasis in
Aviation Medicine, CAPramn AsHTON
Gravserer, (MC) USN. USN School of
Aviation Medicine, Pensacola, Fla.

No other specialty has undergone the
radical changes in emphasis which have
characterized aviation medicine during its
brief existence. Since the selection and care
of the pilot was placed in the hands of phy-
sicians they have had a heavy responsibility

These abstracts were made available
for publication through the co-operation
of the authors and the chairman of the
Scientific Program Committee for the
1956 meeting of the Aero Medical Asso-
ciation, Dr. John L. Marbarger, research
director of the Aeromedical and Physical
Environmental Laboratory, University of
Illinois, Chicagoe.—EDnrTor.
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TELL THE DRAKE HOTEL

When you request room reserva-
tions at the Drake Hotel in Chi-
cago for April 16-18, it is necessary
to state that you are planning to
attend the meeting of the Aero
Medical Association, A block of
rooms is being held for members
and guests, but you must mention
the Association to be assured of a
reservation.

in a contest wherein the flyer has continual-
ly battled plane and environment, and, some-
times, the enemy. The history of this con-
test discloses that with each important ad-
vance in aviation a human element usually
appeared as a factor limiting the full ex-
ploitation of the technological advance.
Thus far we have been concerned mainly
with the health of the flyer and his micro-
environment. ‘But today we find that the
pilot has reached the limits of his ability
to carry out certain assignments even under
favorable environmental conditions. The
limiting factor is no longer comprised of
such things as visual acuity, hypoxia, and
disease. The limiting factors are to be
found in the basic ability of the flyer to
carry out an exacting task. Insofar as we
have reached this point, the crucial prob-
lems are no longer medical in the usual
meaning of this word. The question must
now be put, how much responsibility does
the flight surgeon have beyond the point of
ensuring a healthy flyer operating in an ac-
ceptable environment?

The Development of an Aviation Medi-
cine Residency Program. Bric. GEN. M.
S. Warte, USAF (MC). Hg. Tactical
Air Command, Langley AFB, Virginia.
A description is given of how a residency

program has been established in aviation
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medicine at a military installation. The
program furnishes a broad background for
the further progress and practice of a phy-
sician in this specialty. A similar type of
program can be instituted at any military
or civil facility concerned with the problems
of flying.

The Aeromedical Aspects of Turbo Prop
Commercial Aircraft (Viscount) in the
United States, Lupwic G. Leperer, M.D.
Capital Airlines, Washington, D. C,

A study is presented on various aero-
medical aspects of the turbo prop-type air-

craft. The data presented was obtained
from personal observation of the author on
test flights, training flights, and ferry
flights. Passenger comfort data were ob-
tained by cabin attendants during regular
commercial flights. Work areas, vision,
vibration, noise levels, heating and ventila-
tion, and pressurization are discussed as
each affects cockpit areas, cabin areas, and
ground maintenance. Wherever possible
these topics are compared to conventional
piston combustion gasoline-type aircraft now
in general use in the United States.

Space Medicine

Gravi-Receptors, HUBERTUS STRUGHOLD,
M.D. USAF School of Aviation Medi-
cine, Randolph Air Force Base, Texas.

In studies on orientation in space, the
centrally located otolith apparatus is widely
discussed in the literature, Little attention
is given to the peripherally distributed
mechano-receptors such as specific nerve
endings in skin, muscle and connective tis-
sue. The receptors in question are the
Meissner corpuscles in the skin, the muscle
spindles, and the Pacinian corpuscles. After
an anatomical description of their histology
and numerical distribution in the human
body, the part that their exteroceptive and
proprioceptive function play under the con-
ditions of zero-gravity is discussed.

Life at the Boiling Point of Tissue at
Room Temperature. D. E. BrISCHER,
Pu.D. and Sue Born, M.S. USN School
of Aviation Medicine, Pensacola, Fla.

Animals known not to be very sensitive
to anoxia (frogs, cockroaches, worms) were
studied in an arrangement corresponding to
the Torricelli tube. The animals live in the
tube without oxygen in a water vapor at-
mosphere practically at the boiling point of
their tissue at room temperature. Frogs
survive under these conditions for one hour,
cockroaches for two hours, and worms for
five hours. Death is finally caused by
anoxia.

In a second series of experiments the
ambient pressure was lowered by a me-
chanical pump to values below the water
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vapor pressure at the prevailing temperature.
The animals die under these conditions
from dry-out in time intervals which de-
pend on the ambient pressure. Physically,
the effects of very low pressure on the ani-
mals correspond to exposure to a strong
draft which removes all water from the
body surface (forced surface evaporation.)

Ambient pressures corresponding to or
lower than the water vapor pressure al
body temperature are not functional limits
for living tissue, per se. If means could be
devised to avoid anoxia and freeze-drying,
living matter may be expected to endure at
very low pressure.

Temperature of a Space Satellite and
Human Heat and Water Balance in It.
K. BUETTNER, Departments of Meteor-
ology and Physiology, University of
Washington, Seattle, Wash,
Temperatures of high flying missiles and

of space ships are controlled, initially, by

air temperature and frictional heat; higher
up the temperatures are controlled by solar
and terrestrial radiation. At high altitudes
the radiation temperature depends entirely
on absorptivity of the surface coating and
the geometrical pattern. The strong abra-
sive forces of high speed in air, extreme
transient temperatures, and meteoric im-
pacts make the choice of a suitable white
paint quite difficult. Survival of a man or
animal in a small and primitive container
calls for use of all our knowledge on heat
and mass exchange, clothing, etc. These
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heat and mass exchanges vary strongly
from high to zero gravity. Conditions in
the container will enforce the use of hu-
man heat regulation and human heat capac-
ity. In this respect the following physiolog-
ical facts should be considered: (1) man
can endure active overheating better than
passive one; (2) the differences of individ-
uals are important; (3) the water loss by
nose breathing is much smaller than previ-
ously described; (4) water diffusion
through human skin flows in both directions,
(depending on direction of gradient); (5)
no diffusion water passes if air having the
same temperature as the skin and 80-85 rel.
humidity (covers the skin of normal man) ;
and (6) prolcnged enclosure of feet in air-
tight rubber boots does not produce ac-
cumulated sweat water.

Sensomotor Performance during Weight-
lessness: Eye-Hand Co-ordination.
SIEGFRIED J. GERATHEwWOHL, Pu.D,
Husertus StrucuoLp, M.D., and Heg-
BERT D. StaLuinGs, Major, USAF. USAF
School of Aviation Medicine, Randolph
Air Force Base, Texas.

During dives and parabolic flights, von
Beckh (1954) casually observed an adapta-
tion of psychomotor behavior to the weight-
less condition. The object of the experiment
reported here was to study systematically
how well humans adjust their eye-hand co-
ordination to conditions of increased and
decreased gravity. Six test subjects per-
formed a simple aiming test in a Lockheed
T-33 aircraft. Each subject had to aim a
pencil at the center of a test chart, and to
hit it under 1 g, zero g, and 3 g conditions.
Mode and rate of adaptation to the three
gravitational states were determined by a
quantitative evaluation of the hits with re-
gard to their accuracy and position.

The hits made during straight-and-level
flight were randomly distributed around the
target. In the weightless state, however, the
subjects tended to hit too high and less ac-
curately especially during the first trials.
The greatest deviations from the normal per-
formance occurred during increased weight,
vielding hits predominantly below the tar-
get. Compensation through learning was
better for decreased than for increased
weight, depending upon (1) number of
repetitions, and (2) amount of g encoun-
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tered. The results so far obtained also seem
to indicate that this type of psychomotor
adjustment to weightlessness is permanent,
if a perfect level of adaptation was previ-
ously obtained.

Improved Techniques for Exposing Ani-
mals to Primary Cosmic Ray Particles.
Davip G. Simons, Major, USAF (MC)
and Druey P. Parks, 1st Lt, USAF.
USAF Aero Medical Field Laboratory,
Holloman Air Force Base, N. M.

The 1955 series of northern halloon flights
conducted by the Aero Medical Field Lab-
oratory were launched ifrom geomagnetic
58° N at International Falls, Minn, The
flights reached altitudes up to 126,000 feet
ranging in duration between 8 and 26 hours.
The experiments were designed for maxi-
mum exposure to low energy heavy primary
particles such as iron nuclei. The marked
improvement in altitude performance com-
pared to previous flights was obtained by
using larger balloons and flying nearly as
many specimens in a capsule weighing a
total of 65 pounds rather than 165 pounds.

Optimum Altitudes for Biological Experi-
mentation with the Primary Cosmic
Radiation. H. J. Scuagrer, PH.D. USN
School of Aviation Medicine, Pensacola,
Fla.

‘The past two years have brought about
great progress in the balloon technique. The
altitude region about 5 g/cm.2 pressure
(120,000 feet) is now accessible for pro-
longed exposures of test animals. The ques-
tion arises how closely these conditions
verify the theoretical optimum of exposure
to the heavy component of the primary
radiation.

The relationships governing the attenua-
tion of the heavy nuclei beam in the air
ocean differ basically from those governing
the distribution of thin-down hits in a limit-
ed target body of higher density (test ani-
mal). Isodose charts shown for the latter
case demonstrate that beyond certain mini-
mum altitudes focal centers of maximal hit
frequencies develop in the exposed object.
The focal dosage and location of these cen-
ters within the target depend in a complex
way on the type of heavy nucleus, the size
of target, and the altitude of exposure.
The pertinent relationships are presented.
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Whereas for small specimens (tissue cul-
tures, seeds, skin of small rodents) the
above mentioned ceiling altitude is optimal,
considerably improved performance data are
needed for maximal hit frequencies of the
heaviest group (Ca and Fe nuclei) within
the body of small or medium sized mam-
mals.

Tracks of Heavy Primary Cosmic Ray
Nuclei in Emulsion and Biological Tis-
sue. HeErMAN Yacopa. National Insti-
tutes of Health, Bethesda, Md.

Methods for the estimation of the charge
of slow heavy primaries from their maxi-
mum delta-ray density are described. The
resultant charge and energy distribiition
secured from emulsions flown at 94,000 feet
is discussed from the viewpoint of the
frequency of thindown hits in tissue. In
small blocks of emulsion (7.6x7.6x1cm.)
the frequency diminishes roughly expo-
nentially with increasing atmospheric depth.
Under 16 g cm.=2 of air 5.9+ 0.5 heavy
nuclein of Z = 6 are observed to come to
rest by ionization per cc. of emulsion per
day of exposure. For this flight at geo-
magnetic latitude 55° N, the ratio of
M-to-H-type nuclei producing thindowns is
445 %1, Two successful recoveries of
emulsions flown to 130,000 feet are now in
the process of study. Preliminary results
on the external members of a (76 x76x 54
cm.) block (Ophelia) indicate 17 = 2 thin-
down hits per cc. per day. In a second ex-
posure at about the same elevation a
(76 x76x0.9) slab of emulsion was em-
bedded horizontally, at eye-level, in a phan-
tom of a human skull (Yorick). This ex-

periment should provide an accurate
measure of the heavy primary terminal hit
frequency in brain and eye tissue free from
the uncertainties in the evaluation of col-
lision cross-sections in complex biological
materials.

Tissue Cultures Exposed to High Alti-
tudes. WarLTHEr Hitp, M.D. Tissue
Culture Laboratory, Univ. of Texas Med-
ical Branch, Galveston, Texas.

Cultures of L-strain cells mounted in
Rose chambers of 2 ml. capacity were sent
aloft in pressurized, temperature controlled
gondolas to altitudes of 120,000 to 130,000
feet. Exposure times varied between 8 and
36 hours. Cultures were examined im-
mediately after descent and compared with
centrols, No differences including the
number of dead cells were found. Tetra-
phenyltetrazolium chloride (TTC) was ac-
cumulated by fatty droplets in cells of both
experimental and control cultures to the
same degree, suggesting that there was no
immediate detectable damage due to high
altitude exposure. After subculturing both
series there was an obvious difference in
the mode of outgrowth. The control grew
in typical sheets of one cell thickness
whereas the descendants of the exposed
cells formed starlike clusters which were
maintained for several weeks. Such clusters
are occasionally obtained from the L-strain
but ordinarily to a lesser degree. More-
over, after repeated subcultures the typical
pattern was re-established. There seemed to
be no evidence of transitory or permanent
damage to the exposed cells by cosmic rays
as revealed by morphological studies.

Aviation Physiology

Effects of Various Pilots Tasks on Meta-
bolic Rates. Perry TiLLEr, B.S., Her-
BERT R. Gremer, B.S, and Epna
GraBiak, B.A. USN Aeronautical Med-
i}c)al Equipment Laboratery, Philadelphia,

a.

The use of an impermeable full pressure
suit imposes a heat load above that normally
encountered by aviation personnel. To deter-
mine the effects of wearing this suit, base
line metabolic rates were established for
flying personnel while wearing summer fly-
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ing clothes and while exposed to various
simulated flight conditions. Five such simu-
lated flight situations were established for
experimental purposes in the FOF-5 simula-
tor. The situations were: take-off, combat,
emergency, straight and level flight and de-
scent and landing. Rest was also included
as a condition. Metabolic rates were meas-
ured during these conditions. The results
indicate that the combat situation produced
the highest metabolic rates. The simulated
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combat condition raised the heat production
of the subjects an average of 50 per cent.
Statistical analysis revealed that there are
significant differences between all conditions.
The probable cumulative effects of wearing
the full pressure suit coupled with the added
heat production resulting from the stress of
combat are discussed in this report. Future
plans for further research in this area are
also mentioned.

Emission Spectroscopy in Analysis of
Respiratory Gases. II. Carbon dioxide
Analysis Using the Carbon Dioxide
Doublets Near 2883 and 2896. A. Cray-
1oN S. WHITE, M.D.. LoreN C. WATKINS,
Jr., B.S. and Epwarp E. FLErcHER. The
Lovelace Foundation, Albuquerque, N. M.
Several small volume gas discharge tubes

energized with rf and dc have been de-
veloped and employed as light sources for
investigating the emission spectra of “dry”
carbon dioxide alone and in the presence of
various concentrations of oxygen and nitro-
gen. Under appropriate and standardized
conditions, using the rf technique, the well-
known and relatively strong carbon dioxide
doublets near 2882 and 2884 A and 2895
and 2808 A have been recorded photogra-
phically and photoelectrically. Emission at-
tributable to oxygen did not occur in either
the 2883 A or the 2896 A spectral regions,
but weak nitrogen activity existed under the
operating conditions employed. The influ-
ence of the latter proved minimal, however,
and calibration data indicated that emission
intensity was a consistent and linear func-
tion of carbon dioxide concentration, al-
though there were slight differences in the
curves for carbon dioxide in air and carbon
dioxide in oxygen.

Unconscious Incidents While Flying,
Wing Comdr., T. J. Powerr, RCAF. In-
stitute of Aviation Medicine, Toronto,
Canada.

Seven pilots have been investigated for
unconscious episodes while flying F-86 (1),
T-6 (1), and T-33 (5) type aircraft. Their
flying experience varied from 200 to 3,000
hours. Two of the incidents occurred in air-
to-air firing exercises but the others were
during straight and level flying. The altitude
was considered significant in only one case.
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The periods of unconsciousness varied from
a few seconds to six minutes. Three pilots
were flying solo and, of these, two recovered
consciousness to find themselves diving dan-
gerously near the ground. One episode was
probably due to hypoxia and one to the
after effect of heavy drinking. The remain-
ing five cases showed similarities in that the
incidents occurred three to five hours after
a light meal; disorientation immediately pre-
ceded the unconsciousness, and disorienta-
tion and nausea followed. Before the inci-
dents the pilots were either apprehensive or
annoyed. Hyperventilation was probably
present. In two cases the prolonged, in-
creased g of the firing exercise was a fac-
tor; they were unprotected by g suits. The
EEGs showed no true epileptic patterns but
three were borderline. One trainee pilot was
removed from flying training because of a
diagnosis of possible abdominal epilepsy;
the remainder were allowed to continue fly-
ing without restrictions. No repetitions of
the episodes have occurred in these indi-
viduals.

Hyperventilation and Simulated Altitude,
F. A. SunaHara, Pa.D, F. GIRLING,
Pa.D, R. A. SNyper, PH.D. and E. D.
L. ToeLirr, B.A. Defence Research Med-
ical Laboratories, Toronto, Canada.
Severe symptoms of acapnia have oc-

curred below 30,000 feet both in aircraft and

in decompression chambers (RCAF data).

An attempt was made to reproduce the

symptoms and measure the alveolar pCO,

at which they occurred.

Voluntary, unassisted hyperventilation was
attempted at ground level and at a simu-
lated altitude of 25,000 feet. Respiratory rate
and tidal volume were independently varied
so that the ventilation volume increased two
to four fold. The subjects breathed 100 per
cent oxygen at ground level and at simu-
lated altitude. There was no significant dif-
ference in the alveolar pCO. readings at
altitude and ground level. All the subjects
found that the higher ventilation rates were
difficult to sustain. Mild symptoms of light-
headedness and tingling of the extremities
were experienced. There was no carpo-
pedal spasm or other visible evidence of
acapnia, although the electromyograph
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showed slight spontanecus muscular activi-
ty in some subjects.

On the basis of the present report it
does not seem likely that hyperventilation
can be achieved more easily at altitude than
at ground level, providing that oxygen sup-
ply is adequate and there are no complicat-
ing conditions.

Emission Spectroscopv in Analysis of
Respiratory Gases. III. Oxygen Analy-
sis Using the Oxygen Triplet Located
Near 7772. A CrLayToN S. WHITE, M.D.,
LoreN C. Warkins, Jr, B.S. and Eb-
warp E. FLercHER, The Lovelace Founda-
tion, Albuquerque, N. M.

Small volume rf and dc activated dis-
charge tubes have proven suitable as light
sources for producing emission activity at-
tributable to oxygen. Oxygen spectra ap-
peared as a triplet near 7772, 7774 and 7775
A and as a singlet near 8446 A. Photo-
graphic spectographs obtained with the
quantograph, a camera-equipped instrument
using a 15,000 line/in grating for light dis-
persion, indicated that nitrogen activity oc-
curred near the triplet and singlet when the
dc light source was employed. Also, with
the dc discharge tube operated at relatively
low pressures, strong oxygen activity was
apparent when carbon dioxide was the test
gas, indicating that oxygen was being pro-
duced from carbon dioxide in the discharge
tube. When the rf light source was operated
at relatively high pressures, strong oxygen
emission was noted, but nitrogen activity
was decreased and no indicaticn of oxygen
production from carbon dioxide was appar-
ent. The utility of the emission technique in
quantitatively analyzing gases for oxygen
content, using a prism instrument, was in-
vestigated and satisfactory calibration data
were obtained.

The Catalytic Effect of Mitochrome on
the Electron Transfer Mechanism of
the Respiratory Enzyme Citochrome-C.
HerMaN W. SEMUKLER, M.S., B. Davip
Poris, Ph.D.,, and Jou~n WvYETH, M.S.
USN Aviation Medical Acceleration Lab-
oratory, Johnsville, Pa.

A new heme-protein, mitochrome, that
was implicated in the high energy phosphate
transferring mechanism of mitochondria,
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has been isolated in this laboratory. Fur-
ther studies on this protein have demon-
strated a catalytic effect on the electron
transferring mechanism of the respiratory
enzyme chain utilizing oxygen, and oxidizing
reduced coenzyme-l. The site of action of
the new heme-protein was localized at the
cytochrome-C oxidation and reduction step.
Electrophoretic studies show an interaction
between the two proteins. The result of
spectrophotometric and enzymatic studies
suggest the formation of a cytochrome-C
mitochrome complex that can be reduced
with coenzyme-], although both proteins are
inactive alone. This demonstration of func-
tional activity of mitochrore in the electron
transferring mechanism, as well as in the
phosphate transferring mechanism of cellu-
lar metabolism, helps to define the utiliza-
tion and regulation of energy available to
the cell as a result of its respiratiom.

Transthoracic Pressure in Man During
Rapid Decompression, Utrica C. Lurr,
M.D.. and Ricearo W, Bancrorr, Ph.D.
USAF School of Aviation Medicine, Ran-
dolph Air Force Base, Texas, and The
Lovelace Foundation, Albuquerque, N. M.
Dynamics of rapid decompression as re-

flected in the pressure across the chest wall

were studied in a rigid model and in man.

Peak pressures encountered in the dry

model containing air were directly propor-

tional to the absolute differential of decom-
pression in the cabin regardless of the initial
cabin pressure. In the human chest trans-
thoracic pressure increased with the frac-
tional differential as well as with the abso-
lute differential of decompression (frac-
tional differential is the ratio pressure
change: initial pressure). The discrepancy
between the model and the human lung is
ascribed to water vapor generated in the
lungs during decompression. The time char-

acteristic for the lungs and airways of a

subject decompressed in the end-expiratory

phase of normal breathing was found to be

0.55 seconds. This is equivalent to the rate

of decompression in a cabin of 200 m3

volume with an opening of one square
meter. Knowledge of the human decom-
pression equivalent permits an estimate of
safe or marginal conditions for decompres-
sion in terms of cabin volume and orifice.
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Transthoracic pressure transients during de-
compression in a cabin with a time charac-
teristic of (L1 second at various simulated
cabin and flight altitudes are described.
Flow resistance in the respiratory tract ap-
pears to be much higher during rapid de-

compression than in quiet spontaneous
breathing,
Brief Instantaneous Anoxia in Man,

Urrica C. Lurr, M.D., and WerNer K.

NoeLr, M.D. USAF School of Aviation

Medicine, Randolph Air Force Base, Tex-

as, and The Lovelace Foundation, Al-

buquerque, N. M.

Sudden anoxia was induced by decom-
pression from 300 mm. Hg. (23,500 ft.) to
69 mm. Hg. (55000 ft.) in 0.2 seconds,
breathing oxygen at cabin pressure. Three
phases of cerebral failure are observed in
rapid sequence. First, a state of automatism,
13 to 15 seconds after decompression. Sec-
ond, a phase of “arrest” with fixation of
the eyes, loss of comprehension and cessa-
tion of spontaneous movements including
respiration {onset 17 to 19 seconds). Third,
progressive failure of postural tome inter-
rupted by brisk muscular contractions. In
the first two phases behavior is similar to
that observed in psychomotor and “petit
mal” seizures. The EEG changes are of the
non-paroxysmal type. EEG activity may
disappear entirely during the third phase.
Duration of the exposure shown in this film
was 12 seconds. Recovery becomes apparent
10 to 12 seconds after recompression to 300
mm. Hg,

Gaseous Cavity Formation in Explosive-
ly Decompressed Animals. Louts J.
SantaMaria, B.S, and Hereert R,
Greper, B.S. USN Aeronautical Medical
Equipment Laboratory, Philadelphia, Pa.
An exploratory study was undertaken to

determine the location and comparative sizes

of gaseous cavities formed in explosively
decompressed rats, Animals were maintained
at sea level in a small, plastic covered

chamber. This chamber was placed in a

larger chamber which was evacuated to the

desired simulated altitude, To effect decom-
pression, the plastic lid of the animal cham-

ber was perforated by a dart actuated by a

pneumatic mechanism on the outside of the
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altitude chamber. The animal chamber was
then rotated 180°, thereby dumping the ani-
mal into an ethyl alcohol and dry ice bath
at approximately -100°C. Time was allowcd
for the animals to freeze completely after
which the apparatus was recompressed to
sea level conditions. Approximately one-half
inch transverse sections were made through
the head and torso at different levels. Color
photographs were made of these frozen sec-
tions. The gross sections showed gaseous
cavities in the thorax, abdomen, subcutane-
ous areas and in certain organs, Abdominal
cavities were large with the gut occupying
only a small portion of the whole transverse
section. In other areas such as the head,
neck and thorax, cavities were smaller.

The Estimation of Lean Body Weight
(LBW) from Anthropometric Measure-
ments. CAPTAIN ALBert R. BEHNKE
(MC) USN. USN Radiological Defense
Laboratory, San Francisco, Calif.
Techniques developed during the past 20

years for the determination of whole-body

specific gravity and total body water have
made possible the estimation of LBW and
hence of body fat in healthy men. These
techniques, however, are too complicated for
easy application. Recourse was made, there-
fore, to anthropometric skeletal measure-
ments (M D) and it was found that
(M D)2 x H x k = LBW, where H
represents stature and k is derived from
measurements on more than 4,000 individ-
uals. From these data individuals may be
classified on the basis of LBW and it can
be shown that the adult mammalian lean
body mass lends itself to definition in terms
of a remarkably simple geometrical model.

Observations on Animals Exposed to Al-
titudes of 50,000 and 60,000 Feet. AL-
rrRep F. FasoLa, Ph.D., Joun Kzmpw,
M.D., and Frep Hrrcaeock, Ph.D. Labo-
ratory of Aviation Physiology, Ohio State
University, Columbus, Ohio.

Dogs fitted with a bladder partial pressure
suit and plastic mask connected in such a
way as to provide a pressure in the bladder
suit equal to that supplied to the mask were
exposed to simulated altitudes of 55,000
feet (69 mm. Hg.) and 60,000 feet (54 mm.
Hg.). Pressures provided in the mask and
suit were respectively 75 and 100 mm. Hg.
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Observations were made on survival time,
hematocrit, blood pH, blood gases and car-
diac output. At 55,000 feet survival was
usually for the duration of the experiment
{several hours) but at 60,600 feet the ani-
mals usually survived for only a few min-
utes although one animal survived for more
than four hours and one an hour and a
half. The administration of ACTH (40
units per day for six days) markedly in-
creased survival time. After exposure to al-
titude for one and one-half hours the fol-
lowing changes in blood were observed:
(1) pH rose to about 7.50; (2) O, capacity
increased, hematocrit increased; and (3)
O, content, CO. content and percent satura-
tion decreased. After exposure to 55,000
feet for one hour cardiac output, as deter-
mined by the dye dilution technique with
Evans Blue, was decreased 60 per cent. The
short survival time at 60,000 feet made car-
diac output determination at this altitude
impossible.

Preliminary Investigation of Bone
Change Associated with Decompression
Sickness. Lt. KENNerH R. CoBURN,
(MSC) USN. Naval Air Station, Corpus
Christi, Texas.

The etiology of decompression sickness is
reviewed and the probable mechanisms of
bubble formation are pointed out. The
literature dealing with the incidence of
asymptomatic aseptic bone necrosis in cais-
son workers is examined because of the
similarity of conditions in caisson work and
in low pressure chamber work. A Navy-
wide survey was conducted in which long
bone studies were made on all available low
pressure chamber workers. The incidence of
bone change is noted and discussed in rela-
tion to yellow marrow content of the bones
and the adequacy of circulation in the long
bones, particularly in the femoral heads.

Aviation Medical First Aid. W. R,
Franks, M.D. RCAF Institute of Avia-
tion Medicine, Toronto, Canada.

First aid has been defined as the “emer-
gency treatment given before medical care
can be obtained in cases of accident, in-
jury or illness.” It is becoming obvious that
immediate treatment of aviation medical dis-
abilities in the air has these dimensions.
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Professional assistance is removed, and
treatment has to be administered by nom-
medical personnel, even self-applied. Dele-
gation of aeromedical treatment to aircrew
members presents certain problems and op-
portunities. The nature of the disabilities
is liable to be peculiar to the air situation,
entailing such factors as hypoxia, changed
acceleration resulting in vascular alterations,
trauma or disorientation with possible ver-
tigo, aeroembolism, hyperventilation, aero
syncope, visual failure at altitude in cloud
or at night, fatigue, binaural disorientation,
problem association with excessive heat, or
conversely cold. Aeromedical first aid pre-
sents further peculiar problems, including
(1) dangers from delegation of medical
knowledge and self treatment to operating
personnel; and (2) the content of the treat-
ment. For instance, the manual application
of suitable pressure in the g suit can often
be an effective measure in conditions of
reduced blood supply to brain, and similarly,
100 per cent oxygen has its place. The situa-
tion warrants reappraisal.

A Radioisotope Method of Determining
Cardiac Output. Roeert E. Z1pr, M.D,,
Joe M. Weseer, M.D, G. RicHArD
Grove, Ph.D,, and CapraiN TERRENCE F.
McGuire, USAF (MC). Research De-
partment, Miami Valley Hospital, Day-
ton, Ohio, and USAF Aero Medical Lab-
oratory, Wright-Patterson Air Force
Base, Ohio.

A simple basic method for determination
of cardiac output using albumen-bound ra-
dicactive iodine (RISA) is described. Sev-
eral variations, suited to different purposes,
are discussed, along with the derivations of
the formulae involved.

The method was developed and extensive-
ly tested on a large series of subjects com-
prised of both the healthy and those afflicted
with cardiovascular disorders.

The advantages of the method, along with
the potential pitfalls, are enumerated. The
method s not complicated, can be done by
several technicians with a few hours in-
struction and practice, has less margin for
human errors, and gives very satisfactory
results. It is believed that it is applicable
to a wide variety of physiological and clini-
cal needs.
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The Effect of Positive Pressure Breath-
ing upon the Distensibility of the Ca-
pacity Vessels of the Upper Limb,
Fur. Lieur. Joun ErnstinG, RAF. RAF
Institute of Aviation Medicine, London,
England.

The presence of an active reflex constric-
tion of the superficial veins of the forearm
has been demonstrated during positive pres-
sure breathing. The pressure within the lu-
men of an isolated segment of superficial
vein was recorded during various maneuvers
including venous congestion, positive pres-
sure breathing with and without trunk coun-
terpressure, and during the Valsalva inaneu-
ver. The reflex veno-constriction was abol-
ished when trunk counterpressure was ap-
plied during the pressure breathing.

A quantitative study has been made of
the distensibility of the vessels of the hand
during local venous congestion and positive
pressure breathing with and without trunk
counterpressure. The presence of reflex con-
striction of the capacity vessels during pres-
sure breathing and its absence when trunk
counterpressure was applied was confirmed.
When the hand vessels were distended by
pressure breathing without trunk counter-
pressure their distensibility was found to be
about 75 per cent of that when they were
distended by local venous congestion.

Some Characteristics of Pressure Breath-
ing. Georce H. Kypp, Ph.D. and Frep
A. Hrircucock, Ph.D. USN Aviation
Medical Acceleration Laboratory, Johns-
ville, Pa.,, and Ohio State University,
Columbus, Ohio.

Dogs anaesthetized with nembutal, breath-
ing at increased continuous intrapulmonic
pressures of 50 mm, Hg., have a type of
respiration characterized by periods of ap-
parent apnea broken, intermittently, first by
an inspiration followed immediately by a
short, brief exhalation. This type of breath-
ing can be continued by the animal for peri-
ods up to 25 minutes, indicating that it is
characteristic of the new steady state. The
animals maintain a respiratory midpoint that
is less than the maximum volume expan-
sion of the total lung, which is an indica-
tion of the tonic expiratory effort being
maintained while the lungs are inflated.
Very small amounts of air are infrequently
detected as slow exhalations by the flow-
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meter during the apneic periods. Integra-
tion of flowmeter curves of this type of
breathing indicate that there is a deficit in
the amount of air exhaled when compared
with the volume inhaled. It is suggested
that this deficit is made up by the animal
during the apparent apnea, and that at least
part of the apnea is a slow exhalation. The
peak of expired gas flow is reached imme-
diately following inspiration but the expira-
tory effort is continued, reaching its peak
sometime later. When the respiratory center
is stimulated by adding CO; to the inspired
air, the expiratory phase becomes more evi-
dent in the flowmeter trace, and respiration,
though proceeding at a higher rate and
depth, is more normal. Thus, the “apneic”
respiration consists of an inspiration phase
not unlike the normal, and a greatly ex-
tended expiratory phase. From these experi-
ments, it is not possible to define the limits
of the expiratory and inspiratory phases as
they vary with the intratracheal pressure.

Differential Diagnosis of Hematologic
Diseases Aided by Mechanical Correla-
tion of Data. Ltr. MartiN LIPKIN,
(MC) USNR and J. D. Harpy, Ph.D.
USN' Aviation Medical Acceleration Lab-
oratory, Johnsville, Pa.

In recent years, increasing attention has
been given to problems concerned with effi-
cient classification, correlation and transmis-
sion of large amounts of available scientific
information. The purpose of this study is to
approach the question of whether the basic
data used in the diagnosis of hematologic
diseases can be cataloged mechanically, and
whether functions involving correlation of
this data can be performed with sufficient
accuracy to present conclusions for further
evaluation. Some functions used in medical
diagnosis which are not imitated by a
mechanical system are noted. It was found
that basic data used in the diagnosis of
blood dyscrasias can be translated into a
code, which can be used to facilitate storage
and correlation of this information. Mar-
ginal punched cards aided correlation of
data with sufficient accuracy so that correct
diagnoses were presented in 73 of 80 pa-
tients examined. The remaining seven (pa-
tients having more than one disease) were
then analyzed using a system in which
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weighted averages were determined. Identi-
fication of the correct diagnoses here was
facilitated by this method. In no case was
it possible to present an incorrect diagnosis,
using either method.

Physiology of Pressure Suits. WiNG
CoMpr. HENRY L. RoxBurcH and FrT.
Lt Joun ErnsTING, RAF. RAF Institute
of Aviation Medicine, London, England.
In pressure suits, man’s respiratory and

circulatory needs are best met by a suit
which gives a constant even pressure over
the whole surface of the body. No suit has
been made however, which, under these
conditions allows full efficiency of the mus-
culature, the nervous, and temperature con-
trol systems. Further, the special senses, in
all examples examined, have been seriously
interfered with. As a result, in the practical
case of use in military aircraft, pressure
suits have been of the partial type and range
from the simple pressure demand mask of
Gagge to the capstan partial pressure suit.
These are compromises which, at the penal-
ty of respiratory and circulatory loads, mini-
mizes the effects on other systems, and are
subject to limits of time and pressure. An
effort is made to state (for a variety of
circumstances) the factors on which the
coverage necessary can be based.

The Comparative Tolerance of Negroes
and Caucasians to a Standardized Cold
Stress as Indicated by Body Tempera-
ture and Metabolic Rate. Caprain Don-
ALp W. Rennig, USAF (MC) and 1st
Lt. THOMAS ApaMs, USAF Arctic Aero-
medical Laboratory, Ladd Air Force Base,
Alaska.

A relatively high incidence of cold injury
among Negro troops exposed to a cold en-
vironment is well established. Whether this
is due to different behavioral characteristics
or inherent ethnic tendencies is yet to be
determined. In an attempt to gather more
information concerning this strategically im-
portant problem, the differential responses
of Negroes and Caucasians to a cold stress
were evaluated. Sixteen combat infantry-
men, eight Caucasians and eight Negroes,
were individually exposed to an air tempera-
ture of 10°F. for ninety minutes. During
the exposure time continuous temperatures
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were recorded from twenty-two skin areas
including the extremities, and oxygen con-
sumption was continuously recorded by in-
direct (open circuit) calorimetric techniques.
The individuals tested were all clothed in
the same type of Air Force arctic cloth-
ing. The hands and feet remained exposed.
Determinations were made during August
and will be repeated during February of
next year. The Negro group in August ex-
hibited a greater cooling tendency insofar
as extremities are concerned. Variations in
the body temperature and metabolic rate
response of these groups during the two
expostire periods will be evaluated; the
“adaptive” effects of exposure to the arctic
winter climate will be evaluated on the
basis of their response to this standardized
cold exposure and the Negroe and Cauca-
sian group will be compared with respect
to their ability to acclimatize according to
these criteria.

Thermal Reactions to Different Ambient
Temperatures of Subjects Wearing a
Ventilated Full-Pressure Suit at Alti-
tude, Hemeerr R. GrempEr, B.S., and
Lours J. SantaMaria, B.S. USN Aero-
nautical Medical Equipment Laboratory,
Philadelphia, Pa.

The impermeability of the full-pressure
suit, coupled with the temperature extremes
encountered in flight, necessitates the use of
pilot ventilation. The objective was the de-
termination of subjective reactions to vari-
ous ambient temperatures using different
ventilating air temperatures and air flows at
a simulated altitude. Two trained subjects
wearing a ventilated full-pressure suit were
exposed separately without replication for
two hours to identical conditions. The ex-
periments were conducted at a constant
temperature and altitude, using ventilating
air temperatures of 60°F., 75°F. and 90°F.
and ambient temperatures ranging from
50°F. to 110°F. Ventilating air flow was
maintained at 140 L/min(STP). At regular
intervals, subject reactions concerning ther-
mal sensations were recorded for the deter-
mination of three thermal zones: comfort-
ably cool, comfortable and comfortably
warm. There were only slight differences
in thermal sensations for each ventilating
temperature reported when ambient tem-
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peratures varied between 60°F. and 100°F.
At 50°F. and 110°F. ambient, greater dif-
ferences for each ventilating temperature
were observed. Conditions for comfortably
warm, comfortable and comfortably cool
zones are reported.

An Evaluation of the Present Status of
Human Performance in Extreme Heat
Environments. JouN LymaN, PhD.
University of California, Los Angeles,
Calif.

Physiological effects of heat stress are
known to be correlated with a time-intensity
function. Specific physiological changes de-
pend on whether time or thermal intensity
parameters dominate. Performance changes
are not specific to time or thermal intensity.
They may be the same independently of
physiological differences, indicating that per-
formance proficiency is not correlated with
specific physiological changes. With over-
all physiological stress sufficient to strain
the compensatory mechanisms of perception,
performance breakdown occurs. Ventilated
clothing in which a microenvironment can
be economically produced that maintains
physiological processes in zones of compen-
sation or such that intensity effects are de-
layed, makes it feasible to consider that
adequate performance proficiency may be
maintained operationally. In extreme heat
where overall protection is possible there
may be unprotected local areas. Sensory dis-
tractions from these areas may disrupt per-
formance. As the thermal barrier is en-
tered the importance of microenvironments
will probably increase and future problems
will concern operational situations in which
pilots will be relatively well protected but
in which danger may arise from the dis-
tracting effects of local thermal stress, and
equipment unreliability.

The Relation of Altitude to the Gaseous
Composition of Flatus in Man. F. R.
STEGGERPA, Ph.D. Department of Physiol-
ogy, University of Illinois, Urbana, IIL
By inserting one end of an open tipped

catheter into the lower colon four to six

inches beyond the anal sphincter and at-
taching the other end to a series of inverted
water-filled cylinders, one can collect and
measure the amount of flatus that is passed
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upon going to various altitudes in the de-
compression chamber. Along with volume
changes, information can also be obtained
concerning its chemical composition by an-
alyzing for carbon dioxide and oxygen and
calculating nitrogen by difference. The re-
sults indicate that the carbon dioxide con-
centration of the collected flatus samples
progressively increases tupon going to alti-
tude. At 35000 feet the average compcsi-
tion of CO: may be from 60 to 65 per cent.
At ground levels, the CO: concentration
normally ranges from 9 to 16 per cent. As
the CO. concentration increases with alti-
tude the percentage of O, and N, progres-
sively decreases. The possible source of CO.
and its relaticn to flatus and expired air
composition as well as motility of the gas-
tro-intestinal tract is discussed.

The Cause of Motion Sickness, CAPTAIN
Jack E. SteeLe, USAF. USAF Aero
Medical Laboratory, Wright-Patterson
Air Force Base, Ohio.

Motion sickness is a syndrome caused by
certain types of sensory stimulation. The
usual cause is not excessive stimulation; the
sense organs are working well within their
normal range. In some situations, increasing
total stimulation may decrease the probabili-
ty of illness. Motion sickness is more readily
understood in terms of the information
handling capacity of the brain, the compati-
bility within the subject’s reference frame,
of the stimuli reaching several sensory
systems and the subject’s need and ability to
remain oriented. Possible modes of opera-
tion of various preventive measures are dis-
cussed in terms of these measured param-
eters.

The EEG, Consciousness, and Sleep.
CuarLes W. Simon, Ph.D, and WiL-
L1aM H. Emmons, B.A. Hughes Aircraft
Company, Culver City, Calif., and Rand
Corporation, Santa Monica, Calif.

Few occurrences of reliable functional
relations between electroencephalographic
patterns and psychological processes have
been found. In the present study, twenty-one
alpha-dominant subjects were each presented
with ninety-six items of information during
an eight hour period in which conscious-
ness varied between wakefulness and deep
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sleep. Their ability to respond at the time
and to recall the information upon arising
was related to their electronencephalograms
at the time of presentation. As the quantity
and quality of alpha rhythms decreased
during the two to seven second stimulation
periods, there was a corresponding decrease
in the subjects’ abilities to respond and re-
call. With the absence of alpha frequencies
and the presence of delta waves, no further
responses of either type were elicited, al-

though effects on subsequent learning were
found. Twenty-two electroencephalcgraphic
patterns were distinguished along the wake-
sleep continuum. The use of alpha frequen-
cies and of movements are compared as
criteria of consciousness and sleep. The im-
plications of the study for training during
sleep are discussed along with the applica-
tion of the EEG as a valid and reliable
measure to use in applied problems related
to sleep and its effects.

Aviation Ophthalmology

Recent Advances in Aviation Ophthalmol-
ogy. H. W. Rosg, M.D, USAF School
of Aviation Medicine, Randolph Air
Force Base, Texas.

New concepts, new test apparatus, and
test methods in aviation ophthalmology are
discussed. Special attention is given to
visual acuity, depth perception, color vision,
heterophoria, perimetry, and night vision in
the selection of pilots.

A Study of the Effect of Flash Rate and
on/off Ratio on the Detectability of
Flashing Lights. Liovp M. CruMLEY,
M.A, and WiLLiaM ATKINSON, M.A.
USN Aeronautical Medical Equipment
Laboratory, Philadelphia, Pa.

This experiment investigated the effects
of varying the flash rate and on/off ratio
of wing-tip lights upon time to detect the
lights for five subjects. Flash rates tested
were 40, 60, 80, 100, and 120 flashes per
minutes; on/off ratios were 1/2, 1/1, 2/1,
3/1, and 4/1. The experimental situation
simulated the operational condition of a
pilot in a lighted cockpit searching for a
pair of simultaneously flashing red and
green wing-tip lights, which could appear
two miles distant from the pilot, in one of
fifteen positions distributed over a quarter
sphere of a star background. An analysis
of variance of the average reaction time
for the fifteen positions indicated that sub-
jects, on/off ratios, and the interaction of
subjects and flash rates were significant
sources of variation, whereas flash rates and
the other interactions were not. On/off
ratios under 2/1 were detected faster than
those above 2/1.
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Some Theoretical Considerations of
Brightness Constancy as it Relates to
Cockpit Lighting. Wririam O, Ham-
BACHER, M.A. USN Aeronautical Medi-
%11 Equipment Laboratory, Philadelphia,

a.

A systematic evaluation of theoretical ex-
planations of brightness constancy proposed
by MacLeod, Gestalt theory, and sensory-
tonic theory as they are related to problems
of cockpit lighting is presented. Specifically,
the possibility that the optimal brightness
of a given instrument in an airplane cock-
pit is a complex function of its location
on the instrument panel and the size, shape,
position, and number of other objects on the
panel is explored in some detail. Problems
of dark adaptation and the auto-kinetic
effect are examined in relation to the above
theoretical structures. An experimental pro-
gram designed to discover the basic param-
eters of brightness constancy and their
application to cockpit lighting is outlined.

Detection of Separations Between Adja-
cent Signals on a Simulated PPI Ra-
dar Scope. Roserr M. Herrick, Ph.D,
HeLmur E. ApLer, Ph.D,, Joun E. CouL-
soN, Ph.D., and GeraLp L. Howerr, M.A.
USN Aviation Medical Acceleration Lab-
oratory, Johnsville, Pa, and Columbia
University, New York, N. Y.

A simulated plan position indicator (PPI)
scope was used to evaluate the effects of
a number of visual variables upon the
minimum signal luminance increment (AI)
required for the detection of a separation
between two identical signals. The signal
luminance increment is the difference be-
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tween the signal luminance and the scope
face luminance. All of the variables, viz.,
background luminance, distance between sig-
nals, scan rate, and simulated phosphor-
escence decay, were of importance in deter-
mining threshold log AI values. Differences
in threshold log AI among the observers
were also statistically significant. Moreover,
most of the interactions among the variables
were statistically significant. As the back-
ground luminance increases, an increase in
log Al is required for detection of a given
separation. The background luminance is
the most important determinant of the
threshold log AL In general, for a given
background luminance, the threshold log AL
must increase as the separation between sig-
nals decreases. The influence of simulated
phosphorescence decay and scan rate upen
log AI thresholds is relatively small.

Eye Movement Patterns in Response to
Moving Objects. SquaproN LEADER BAL-
RAI BHATIA, Indian Air Force. Defense
Science Laboratory, New Delhi, India.
The investigation of eye movements in re-

sponse to moving objects is important in

military aviation. Eye movements of two
subjects were recorded, by the corneo-ret-
inal potential method, while they viewed an
object moving vertically downward at cer-
tain uniform speeds and appearing at regu-
lar intervals, behind an aperture. The time
of appearance and disappearance of the oh-
ject at the aperture was also recorded. In
response to the movement of the object,
the eye slowly drifts downward and soon
after returns to the upper border of the
aperture by a flicking movement. This pat-
tern of the eye movements is observed ir-
respective of the speed at which the object

is moving. During the period between two
consecutive exposures of the object, the eye
displays frequent downward drifts followed
by quick recovery movements, In the record
of one of the subjects trained to see ob-
jects moving at high angular velocities,
downward flicks of considerable amplitude
are seen during the period of exposure of
the object at the aperture. This is attributed,
in an earlier report, to the ability of the
subject to recognize the fast-moving objects.

Studies of Nystagmus and Oculogyral
Illusions on the Human Centrifuge. R.
FranacaN Gray, M.A. USN Aviation
Acceleration Laboratory, Johnsville, Pa.
Studies of nystagmus and oculogyral illu-

sions were conducted at the eight foot ra-

dius on a human centrifuge. The subjects
maintained, throughout any particular run,

a constant seated-erect position looking tan-

gentially in the direction of motion of the

centrifuge into a lighted box. The nystag-
mus occurred usually with, but sometimes
without, reports of oculogyral illusions.

Oculogyral illusions occurred with and with-

out measurable nystagmus. Subjects’ de-

scriptions of the oculogyral illusions differed
in several ways from descriptions of ocu-
logyral illusions at smaller radii of turn.

Oculogyral illusions were found to vary in

duration as a function of the period of

angular acceleration and amount of angular
acceleration. Oculogyral illusions which
stopped during a period of constant angular
acceleration were not renewed when the
amount of angular acceleration was sudden-
ly doubled. Some indication was obtained
that coriolis acceleration, because of head
movement, brings about changes of response
through its action on the utricles rather
than its action on the semicircular canals.

Acceleration a nd Decelaration

Acceleration Encountered in Navy Jet
Fighter Aircraft. L. FrRaNK H. AusTIN,
Jr, (MC) USN and Howarp N. Hun-
TeEr, B.S. USN Aviation Medical Ac-
celeration Lahoratory, Johnsville, Pa.
Acceleration stress patterns were recorded

in an F9F-8 jet aircraft during catapult

take-offs (steam and hydraulic types), com-
bat maneuvers at various altitudes, and ar-
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rested landings. The accelerations were
recorded simultaneously along the three axes
of the aircraft and the point of measure-
ment was directly below the pilot’s seat.
The conclusions that can be drawn from
these recordings are:

1. Comparison of the steam and hydraulic
catapults (fore and aft acceleration):
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(a) Hydraulic type catapult delivers
more of a square wave input of accelera-
tion to the pilot.

(b) Steam type catapult reaches a higher
peak (4.5 g) wbf acceleration on the pilot.
However, the acceleration drops off more
rapidly and at the end of the stroke is 2.2
g. The duration of acceleration is slightly
longer.

2. Arrested landings (fore and aft ac-
celeration) :

(a) Peak g on an arrested landing is ap-
proximately 3.7 g. On occasion there is, in
addition, a rather high positive force of 3.25
g, and

3. Combat maneuver at various altitudes:

(a) At altitudes below 30,000 feet, the
positive g time patterns of jet aircraft are
of low magnitude (3 to 5 ¢g) for long peri-
ods of time (30 to 60 seconds).

(b) At higher altitude (30,000 feet and
above), the maximum stress put on the air-
craft is 2.5 g.

Gravitational Stress and Visual Acuity.
WiLiam  J. WHITE and WARREN R.
Jorve. USAF Aero Medical Laboratory,
Wright-Patterson Air Force Base, Ohio.

Experiments were designed to determine
the relation between gravitational stress
and visual acuity when the factor of cere-
bral circulatory competence is maintained
by known ameliorative, protective measures.
Protective measures included the conven-
tional anti-blackout suits as well as prone,
supine, and semisupine body position. Grav-
itational stress was produced experimental-
lv. Visual acuity was measured with the
Ortho-Rater. Findings of this experiment
were: (1) visual acuity decreases progres-
sively as magnitude of gravitational force
is increased above 1 g; and (2) the hypoth-
esis that a reduction in visual acuity is
due to reduction in the blood supply to
the head region of the body is rejected.
Two hypotheses are proposed to account
for decrement in visual performance dur-
ing gravitational stress. These hypotheses
are: (1) involvement of the autonomic ner-
vous system and its effect on visual acuity;
and (2) changes in eyeball shape in the
direction of gravity. The latter hypothesis
is tentatively accepted to account for acuity
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changes obtained when this visual function
is measured during gravitational stress.

Utilization of a System of Gimbals on
the Human Centrifuge for the Control
of Direction of Acceleration on a Sub-
ject. RicuaArp J. Crossig, M.A. USN
Aviation Medical Acceleration Labora-
tory, Johnsville, Pa.

A unique feature of the human centrifuge
in this laboratory is the incorporation of a
system of gimbals which is used to control
the direction of acceleration on a subject.
The movement of the gimbal system, which
is a function of both the angular velocity
and angular acceleration of the centrifuge,
is accomplished by means of program cams.
Consideration must be given in calculating
these cam contours to the response charac-
teristics of the respective drive motors in
order that precise co-ordination between the
gimbal motion and the speed of the centri-
fuge may be accomplished. Methods are
described for determining cam contours for
particular g-programs, and an evaluation
given on the utilization of this unique fea-
ture.

Physiological Reactions to the Supine
Position. Lt. Prire J, Dorman, (MC)
USNR, and Ricaarp W. LawtoN, M.D.
USN  Aviation Medical Acceleration
Laboratory, Johnsville, Pa.

Physiological studies on the human cen-
trifuge from this and other laboratories have
demonstrated increased resistance to black-
out under positive g in subjects placed in
the supine position (85° backward tilt)
relative to the vector force. Because 85°
of supination is unworkable in present-day
airplanes, a 65° supine seat was built and
tested in our laboratory. This seat pro-
vided forward flexion of the neck and free
use of the extremities. Forty volunteer
subjects, including fleet pilots, were thus
tested at a level of 7 g for 30 seconds,
using loss of peripheral vision as an end
point. Fifty per cent of the subjects were
capable of withstanding 7 g for 30 seconds
sitting upright with or without a Navy
Z-2 antiblackout suit. The remainder failed
even after being supinated to 65°, These
subjects were then retested in the 65° su-
pine position wearing Z-2 suits (7 to 9
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pounds suit pressure). Under these condi-
ticns every individual has been able to
withstand a 7 g accelerative force for as
long as 30 seconds, although the unprotect-
ed g tolerance in some subjects was as low
as 25 g.

Calibration, Problems and Uses of X-ray
Cinefluorography. CarL CLArRk, Ph.D.
USN Aviation Medical Acceleration Lab-
oratory, Johnsville, Pa.

The calibration problems for quantitative
densitometry of the x-ray motion pictures
are presented. Such calibrations allow the
interpretation of density as well as po-
sition variations within the subject. The
potential biological application of x-ray
cinefluorography to problems of accelera-
tion is reviewed and partially illustrated.

Some Recordings of Vertigo Occurring
During Aerobatics. WaLTER H. JoHN-
soN, M.D. Institute of Aviation Medi-
cine, Department of National Defence,
Toronto, Canada.

Loss of bearings during flights is dis-
tressing and dangerous to the extent of
having caused many fatal accidents. It is
estimated that spatial disorientation (and
vertigo) is currently responsible for about
25 per cent of air force accidents. As
the results of recording involuntary eye
movements both in the laboratory and in
various types of aircraft {propeller driven
and jet propelled), it is possible to deter-
mine the subjective sensations of the pilot
during aerobatics. Moving pictures of such
recordings together with an interpretation
of the results are presented.

Comparison of Human Tolerance to Ac-
celeration of Slow and Rapid Onset.
Rosert EpeLBerG, Pu.D., JaAMEs P. HEN-
rY, M.D, Pu.D, lIst. LIEUT. JoHN A.
Maciatek, USAF, l1st LT Epwin W.
SarzmaN, USAF, and 1st Lt. GEORGE
D. ZuipeMa, USAF. USAF Aero Medi-
cal Laboratory, Wright-Patterson Air
Force Base, Ohio.

Blackout levels have been determined for
26 humans on the USAF centrifuge using
a standard rate of onset of 1 g/sec. and
a slow rate of 0.15 g/sec. The slower rate
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of onset produced blackout thresholds which
averaged 2.2 g higher than for the stand-
ard run. Arterial pressure at eye level was
higher in the gradual onset run than in the
standard rum at any given acceleration.
It is believed that the more gradual rate
of onset gives time for circulatory reflexes,
mainly vasomotion, to become effective,
hence the higher tolerance. This increment
may be regarded as an index of circulatory
reflex activity. In view of this, the interest-
ing individual correlations found between
the amount of g-protection afforded by the
gradual onset run and by the anti-g suit
implies that the g-suit relies heavily on
intact circulatory reflexes to achieve its
protection. The function of the g-suit may
be to carry the pilot through the period
before circulatory reflexes become effective.

of the Feasibility of Continuous
Blood Flow Measurement Under Ac-
celeration Stress Using Radioactive
Tracers and Without Taking Blood
Samples: Joun Tavror, M.S,, and RicH-
ARD Crosmig, M.A. USN Aviation Med:-
cal Acceleration Laboratory, Johnsville,
Pa.

A Stud

On the basis of a two-volume model, it
is possible to relate flow to the concentra-
tion of an isotope in one volume if the
concentration of isotope in the other vol-
ume can be known as a function of time.
The data that have previously been obtained
indicate that it is possible to calculate the con-
centration of an isotope such as radioactive
Kr? in the arterial system. The equation
relating the variables to flow is not solved
for the general case since the data can be
used directly in this equation. The method
1s illustrated by using data from previous
measurements of cerebral blood flow in-
volving blood sampling.

The Sodium and Potassium Content of
Brain and Muscle of Rats Subjected
to High Acceleration. Lt. Cor. BENJA-
MIN F. Burcess, Jr. (MSC), USN, Carr.
CuarrLes F. Ge. (MC), USN, and Lt
Cor. Doris Cranmore (MSC), USN.
USN Aviation Medical Acceleration Lab-
oratory, Johnsville, Pa.

Male albino (Wistar) rats were subjected
to a radial accelerative stress pattern con-
sisting of a twenty-second exposure to 20
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¢ followed by a one minute rest period,
This procedure was continued for one hour
allowing each animal to receive an average
of forty exposures to this sublethal stress.
Upon completion of the stress pattern, the
animals were decapitated and the entire
brain and a section of the rectus femoris
muscle were removed and analyzed for
their sodium and potassium content. The
results obtained indicate a significant de-
crease in the muscle and brain potassium.
There was a significant increase in muscle
sodium; however, the brain sodium re-
mained unchanged. In one series of rats,
a sublethal intraperitoneal injection of so-
dium amytal was given three minutes prior
to decapitation, In contrast to the unanes-
thetized series, this group showed an in-
crease in brain potassium in the stressed
animals; however, the muscle potassium
decreased in a manner similar to that of
the group receiving no anesthesia. The
sodium distribution in muscle and brain
of anesthetized stressed animals was iden-
tical with that found in the unanesthetized
stressed rats,

The Physiological Significance of the Dis-
location of Organs and Tissues of Rats
Exposed to Graduated Increments of
Acceleration Stress and Time, Carprain
Cuaries F. Gerr, (MC) USN, and Lt
Compr. Doris CranMore (MSC), USN.
USN Aeronautical Medical Equipment
Laboratory, Philadelphia, Pa.

Two studies were previously completed
by the authors. In the first, the anatomi-
cal configuration of rats exposed to accel-
eration stress was fixed by quick freezing
on a centrifuge; in the second, the rate
of quick freezing of animal tissue was de-
termined. From the information acquired
in these studies, it was decided to effect a
fixation by quick freezing of rats exposed
to extremes of acceleration stress in order

to correlate the degree of visceral dis-
placement under progressively increasing
g/time exposures, Despite a carefully

planned and executed program it was found
that within the g/time patterns the visceral
displacements could not be classified by
mensuration. It was noted that the ex-
tremes of displacement occurred early in
the g/time pattern. It was hypothesized
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that the physiopathological disturbances
resulting from acceleration stress were in-
duced by the time element rather than by
the degree of visceral displacement. Char-
acteristic photographs of visceral displace-
ment due to positive, negative and trans-
verse g stress were secured. The relation-
ship of these visceral displacements to tum-
bling and minimal lethal levels of exposure
to acceleration stress are discussed.

Experiments on Adaptation to Accelera-
tion with Guinea Pigs and Rats as Test
Animals. Lr. Compr. Doris CRANMORE
(MSC), USN. Lt. Epna E. McCor-
mick (MSC), USNR, and H. L. Ra1-
cLirre, D.Sc. USN Aviation Medical
Acceleration Laboratory, Johnsville, Pa.

Rats and guinea pigs were exposed to
high levels of negative acceleration (20 to
30 g for twenty to forty-five seconds) five
times per week for three weeks. During the
first week the effects of these exposures
were hemorrhage from the nose and ears
and into the conjunctival tissues, edema of
the facial and extracranial soft tissues, loss
of balance and respiratory difficulty. These
sigiis of damage were accompanied by loss
of weight and pronounced decreases in
hematocrit values. During the second and
third weeks of exposure, signs of adapta-
tion to acceleration were decreasing hem
crrhage and edema, and recovery of weight
losses and of hematocrit values. These
changes were associated with moderate in-
creases in the weights of adrenals, which,
from microscopic examination, can be at-
tributed to hyperplasia of the adrenal cor-
tex.

The Aeronautical Medical Equipment
Laboratory Linear Accelerator. Ray-
Monp FonasH, USN Aeronautical Medi-
%)al Equipment Laboratory, Philadelphia,

a.

The AMEL linear accelerator is a cata-
pult device incorporating a test sled and
350 feet of rails. It is utilized for research
and development projects concerning crash
protection and dynamic evaluation of struc-
tural systems and associated personnel equip-
ment and cockpit equipment. The accel-
erating energy is obtained from the isen-
tropic expansion of a fixed air mass en-
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trapped in an accumulator, the outlet of
which is connected to an engine cylinder.
The air mass is sealed in the accumulator
by a piston plunger, and the force exerted
by the air mass is counterbalanced by hy-
draulic fluid under pressure. The accelera-
tion pattern is controlled by regulating the
hydraulic pressure. Accelerations of 2 to
40 g can be accurately obtained by estab-
lishing the pressure of the air mass. To
satisfy linear and infinitely variable accelera-
tion build-up requirements, a system has
been designed to eliminate the hydraulic
pressure and allows control of the air mass
directly. Accelerations and strains are re-
corded through the use of a direct record-
ing thirty-six-channel oscillograph system.
In addition to this information, high speed
cameras record action and displacement
against a background grid.

Survivable Supersonic Ejection: A Case
Study to Correlate Medical, Experi-
mental and Analytical Data by Recon-
struction of an Incident. James F.
HeGENwaLD, Jr, B.S., and W. VINCENT
BrockieEy, B.A. North American Avia-
tion, Inc.,, Los Angeles, Calif.

The seat ejection experienced by test
pilot George Smith on February 26, 1955,
is generally conceded to be the most se-
vere incident of this nature ever survived
by a human. This report outlines the pro-
cedure by which the information available
regarding this ejection has been utilized to
reconstruct in detail the force-time-direc-
tion history of the man. Secondly, the
analytically reconstructed history is com-
pared with data obtained by telemetering
from accelerometers mounted in a seat
and dummy ejected from a sled vehicle
under conditions equivalent to those of the
actual incident. Finally, the medical record
of the injuries sustained by the pilot is
examined in the light of the reconstructed
histories in an attempt to relate the physical
forces involved to human tolerance criteria,
as an aid to realistic evaluation of escape
system capabilities and limitations. It is
concluded that by attacking specific elements
in the complex trajectory of seat and man,
the over-all effect of superimposed acceler-
ations can be held within survivable limits
in future designs for ejection seats to be
1sed at high indicated air speeds.
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Some Thresholds of ‘Gross Bodily Injury
in Rats Resulting from the Application
of High Linear Decelerative Force.
Leonarp M. Lieeer, Ph.D. USN Aero-
nautical Medical Equipment Laboratory,
Philadelphia, Pa.

In a factorially designed experiment,
ninety-six female rats were decelerated at
various levels of peak g (from 150 to 400
g) for either long (approximately 8 milli-
seconds) or short (approximately 4 milli-
seconds) durations. The two-fold objective
was (1) to determine thresholds of force
necessary to induce various gross bodily in-
juries and (2) to determine the effect of
increasing the duration over which these
forces acted. To avoid localized effects, the
animals were imbedded in plaster-of-Paris
in an electronically instrumented pendulum.
The pendulum and animal were decelerated
against a flat steel spring fastened to a con-
crete block. Two durations of g for each
level of peak g were obtained by varying
the dropping height and/or the spring.
Thresholds for the induction of intracranial
hemorrhage, bone fracture and corneal re-
flex loss respectively were determined.
Thresholds for intracranial hemorrhage and
bone fracture were close together while
that for corneal reflex loss was much
higher. Effects of increasing the duration
are also reported.

Effects of Mechanical Force on Living
Tissues. II. Supersonic Deceleration
and Windblast. Lt. CorL. JouN P, Stapp,
USAF (MC), and 1st. Lt. C. D.
Hucaes, USAF (VC). USAF Aero
Medical Field Laboratory, Holloman Air
Force Base, N. M.

Anesthetized chimpanzee subjects were
exposed to accelerations exceeding 28 g dur-
ing 1.8 seconds followed by decelerations
exceeding 25 ¢ lasting for two seconds
or more with no injury except in experi-
ments where an axillary belt restricted the
chest. During deceleration, abrupt impinge-
ment of straps against the chest elevated
intrathoracic pressure in those cases where
the axillary belt prevented displacement.
This pressure was transmitted hydrostatic-
ally to the subject’s head resulting in facial
edema and ocular hemorrhage. The onset
of windblast in not less than 50 milliseconds
to more than 2800 pounds per square foot
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was sustained without injury as long as
the subject’'s head was enclosed in a wind-
proof helmet and head and extremities were
adequately secured. Application of these
findings to methods of escape from super-
sonic aircraft in flight are discussed.

Effects of Mechanical Force on Living
Tissues. III, A Compressed Air Cata-
pult for High Impact Forces. Lt. CoL.
Joun P, Starp, USAF (MC), and lst.
Lt. W, C. Brount, USAF. USAF Aero
Medical Feld Laboratory, Holloman Air
Force Base, N. M

A ccmpressed air catapult has been de-
signed and installed at this laboratory to
investigate controlled rates of change of
deceleration in the range of 50 g per sec-
ond to 5,000 g per second for peaks rang-
ing from 5 to 200 g for durations of less
than 1/10 second. Animal or human sub-
jects can be attached to a platform mount-
ed on slippers on a 120-foot track. An
18-foot stroke of the catapult can accelerate
this platform to 150 feet per second, per-
mitting subsequent deceleration in distances
ranging from 2 to 48 inches, either by
impingement on lead cones or against a
piston displacing water from a cylinder
through controlled openings. Up to 100
channels of direct wired intelligence from
a variety of pickups on the platform and
subject can be transmitted to oscillographs
through a trailing cable. Precise control
of body position, rate of application and
magnitude of force applied during Iless
than 1/10 second are demonstrated with
this device with unlimited continuous cov-
erage of physical and physiological phe-
nomena by optical and electronic instru-
ments.

Effects of Mechanical Force on Living
Tissues. IV. Time Motion Studies on
Escape from Air Transport Following
Exposure to Crash Forces. Lt. Cor.
Joun P. Stapp, USAF (MC) and 2nD
Lr. Sionvey T. Lewis, USAF Aero Med-
ical Field Laboratory, Holloman Air
Force Base, N. M.

Human volunteers were subjected to de-
celerations of 6 g and 12 g in an aft facing
and forward facing seated position on the
crash restraint demonstrator. This device
consists of an aircraft seat mounted on
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a small platform moving on rails. Abrupt re-
lease of stretched shock cords catapults the
platform, seat, and occupant about 10 feet
along the rails into preset mechanical pinch
brakes that stop the motion in less than 2
feet, imparting the desired decelerative force
to the subject. Immediately after exposure,
each subject released the seat belt manually
and proceeded along an aisle from 10 to
50 feet in length to an emergency exit.
Time motion studies were made beginning
at the instant of seat deceleration to suc-
cessful completion of exit through a door.
High speed motion pictures and electronic
timing in addition to accelerometer and
strain gauge measurements of decelerative
forces were accomplished. Comparison of
the reactions of more than twenty subjects
are discussed, Recommendations are made
regarding seating of transport passengers
in relation to escape from survivable crash-
es.

The Development of Automatic Separa-
tion and Parachute Deployment for
Navy Ejection Seat Systems. C. T.
KoocHEMBERE. USN Aeronautical Medi-
cal Equipment Laboratory, Philadelphia,
Pa.

A study of medical reports concerning
emergency ejections of both Navy and Air
Force pilots indicated that a high per-
centage of the fatalities occurred at alti-
tudes of 2,000 feet or less above the ter-
rain. Further investigations outlined the
problem as one of time, involving separa-
tion from the seat and deployment of the
personnel parachute by manual means. Re-
ports from pilots surviving low or high alti-
tude ejections indicated that severe tum-
bling, high accelerations, and air blast fol-
lowing ejection contributed to pilot dis-
orientation, confusion, and inability to act
quickly. Recognizing the need for an auto-
matic system of pilot separation and para-
chute deployment, this laboratory embarked
on a program to effect the design, develop-
ment and evaluation of such a system.
Theoretical ejection seat and pilot trajec-
tories, flight paths and associated accelera-
tions and loads were calculated to deter-
mine the optimum time of automatic sepa-
ration, Static, dynamic, environmental and
instrumental flight tests at altitudes of 100
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to 5,000 feet above the terrain were con-
ducted with prototype models. This auto-
matic system is presently being installed
in all operational naval aircraft incorporat-
ing ejection seat systems,

Trajectory Studies of Ejection Seat Sys-
tems in High Performance Aircraft.
C. Woopwarp, B.S. USN Aeronautical
Medical Equipment Laboratory, Philadel-
phia, Pa.

Because the performance of aircraft has
reached a point where the system of emer-
gency escape by ejection seat is being
utilized to the limit of its capabilities, and
sometimes even exceeding this limit, it has
become necessary to investigate more ac-
curately the theoretical paths or trajectories
of the seat and pilot over the tail of the
aircraft. FEach high performance aircraft

requires a separate analysis, at its maxi-
mum performance, under the most adverse
conditions for escape. This analysis can
become extremely complicated by consider-
ing the many variables which are present.
Some of these variables can be determined
easily; others can be determined only
through extensive wind tunnel or high speed
sled tests. Other variables must, of neces-
sity, be assumed. Therefore, the accuracy
of the trajectory analysis will depend on
the number of variables which are consid-
ered and the assumptions that are made.
Through experience, and by comparing ac-
tual and calculated trajectories, it is pos-
sible to eliminate certain of the more com-
plex variables and predict a trajectory with-
in close limits. This simplified method
of trajectory analysis is discussed in detail.

Passenger Transportation

Patient Passengers: A Summary of Re-
cent Concepts and Some Considerations
for the Future. Oscar H. CoMEess, M.D.
Chicago, Il
The paper deals with the varied sources

of information concerning the indications

and/or contra-indications for air travel of
the ill. It emphasizes the need for a na-
tional representative body of medically in-
terested groups to formulate such criteria
and to distribute this information to the
medical profession and lay people. In like
manner a plea is made for the establish-
ment of a committee to formulate uniform
methods in the statistical approach to the
reporting of medical aviation material. It
is reccgnized that only by an unbiased ap-
proach to the problem of establishing cri-
teria and statistics in a well rounded edu-

cational program, transportation of the ill

by air can he recommended on a more ra-

tional basis.

Medical Problems in Hostess Selection.
HEeinNrICH ], GARTMANN, M.D. Swissair,
Zurich, Switzerland.

The reasons for frequent absences due to
iliness among air hostesses are discussed and
the motives for the professional failures are
analyzed. Furthermore, different possibil-
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ities for the relief of this problem is men-
tioned, the most important of which de-
pend upon rigorous selection of new candi-
dates. The most salient features in the
selection program are discussed, including
such categories as professional aptitude
tests, medical examinations, and a history
of the background of the candidate.

Medical Problems in International Air-
line Operation, Ortis B. SCHREUDER,
M.D. and Joseru G. ConstantiNo, M.D.
Pan American World Airways System,
Atlantic Division, Jamaica, N. Y.

The program of the medical service of an
airline encompasses the field of aviation
medicine in its widest range, including the
allied fields of preventive, clinical and oc-
cupational medicine. A few celected prob-
lems are presented. These include the prob-
lems of selection, maintenance of health,
clinical problems, epidemiological factors,
miscellaneous problems and problems of the
future. In maintenance of health, partic-
ularly of the pilot, its relation to flight safe-
ty is stressed. Of particular interest and
peculiar to international airline operations
are the numerous clinical and epidemiolog-
ical problems. These include mainly the
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parasitic and tropical diseases. When one
considers the increasing amount of interna-
tional travel and the increasing speeds of
commercial air transports one can readily
appreciate the closeness of continents with
their existing medical problems.

Electrocardiogram Changes and Evalua-
tion in Airline Flight Personnel. G. ].
Kipera, M.D. and C. E. MurerY, M.D.
United Air Lines, Chicago, IIl
For the past eighteen years electrocardio-

grams have been a part of the annual com-
pany physical examination of flight person-
nel. Many changes of both minor and major
nature have been discovered on routine elec-
trocardiography. The paper deals with the
enumeration of these deviations and shows
follow-up electrocardiograms in some in-
stances over a fifteen year period. The
changes are correlated with physical exam-
ination and laboratory findings, such as
basal metabolic rate, gall bladder visualiza-
tion, and ballistocardiography. The decision
as to physical qualification for flight is dis-
cussed.

The Management of Severely Crushed
Chests. Epwarp E. Avery, M.D. Wesley
Memorial Hospital, Chicago, Il
In this day of mechanization with in-

creasing traffic congestion and greater

speeds ‘both on land and in the air, severe
injuries of the thorax occur with increasing
frequency. Upon admission to the emer-
gency room simultaneous treatment must be
carried out for shock, anoxia, hemorrhage,
pneumothorax, atelectasis, bronchial oh-
struction, and flail chest. As treatment for
shock is begun an upright chest X-ray
should be taken for evaluation of the mul-
tiple injuries to the chest, Intercostal
catheters should be inserted into the pleural
space and connected to watertrap drainage
to relieve hemo-pneumothorax, A broncho-
scope, or at least an endotracheal tube,
should be inserted immediately to insure an
adequate airway delivery of oxvgen and
aspiration of secretions. A closed system
with an oxygen bag should be used to ven-
tilate a patient with flail chest until other
measures can be instituted. Methods of ex-
ternal stabilization of the chest wall can be
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tried, but in severe crushing injuries they
are often inadequate. A new method of
stabilizing the flail thorax 1is presented
through the use of mechanical ventilation
by means of a specially designed respirator
delivering a fixed volume of gases for pro-
longed intermittent positive pressure endo-
tracheal ventilation. The MO0rch piston-type
respirator has been found very effective in
stabilizing these critically crushed chests
without the use of external traction. Ex-
perimental studies and the clinical applica-
tion of mechanical hyperventilation to pa-
tients with crushed injuries of the chest are
presented.

Electrocardiographic Disqualifications for
Flying. Cuaries W, Krankeg, M.D,,
Houston, Texas.

Infarction and zones for injury of the
heart in relation to flying, with particular
reference to the 8,000 feet pressurized
cabin, is discussed. Conclusions are drawn
for both pilots and passengers relative to
local cardiac anoxia.

Care of Aircrew Engaged in Military Air
Transport Flying. Wine COMMANDER
Joun R. R. JewnkinNs, RAF. Transport
Command, Royal Air Force, Wiltshire,
England.

It might appear that scant justification
exists for a treatise confined to the topic of
care of aircrew engaged in military air
transport flying, Many of the basic prob-
lemns with regard to their care undoubtedly
do not differ from those of aircrew en-
gaged in other forms of military flying.
Nevertheless successful pursuit of the aim
of maintaining flyving efficiency and di-
minishing risk of flying fatigue in men
regularly engaged in long range military
aircraft route flying does necessitate partic-
ular attention to certain aspects of aircrew
care. Military air transport crew members
often spend more than one third of each
year, in aggregate, away from their home
bases, as transients remaining overnight in
staging posts of varying type. Interests of
health, flying efficiency, and flying safety
require that closest attention be paid to fly-
ing hour limitations; circumstances of re-
ception and accommodation in transit; qual-
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ity, balance and timing of meals (pre-flight,
in-flight, post-flight) ; hygiene of messes at
far flung staging posts; and climate prob-
lems posed by flying routes which traverse
combinations of temperate, arctic, sub-trop-
ical and tropical zones.

The Flight Recorder in Aeromedical Re-
search, James J. Rvyan. General Mills,
Inc. and the University of Minnesota,
Minneapolis, Minn.

Flight recorders, capable of continuously
measuring altitude, airspeed, vertical ac-
celeration, magnetic heading and flight time,
if carried by every aircraft as recommend-
ed by the CAA, would make available to
aviation medicine means for scientifically
analyzing the performance of man and ma-
chine under all conditions of flight. Aero-
medical research is dependent for its de-
velopment upon scientific sources of infor-
mation. The recorder presents a history of
the same basic indications that the pilot
observed in the cockpit. Air mishaps oc-
cur when the craft does not respond to the
pilot’s wishes, or when information is in-
correctly interpreted through instrument
error, misunderstanding, or matters of
judgment. Aeromedical studies of the flight
record would (1) materially aid the in-
vestigation of failure and crash, (2) cor-
relate the effects of turns and dives under
centrifugal force, (3) present a measure for
human reaction to turbulent air and vertical
acceleration, (4) indicate the effects on the
environment through oxygen deficiency with
cabin depressurization, (5) allow means for
review of training and checkout evaluation
of pilots, and (6) permit the analysis of
individual flight techniques for comparison
with performance standards.

Anthropometry in Aircraft Engineering
Design. ]J. Roesuck, Jr. Douglas
Aircraft Company, Santa Monica, Calif.
The special problems of aircraft design

require close scrutiny of anthropometric
data in providing optimum comfort in
minimal space. A program for the collec-
tion and application of anthropometric data
should be integrated with design practice
by including the following phases:

1. Researchers should be encouraged to
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obtain directly useful dimensions sufficient
to establish the position of the man in the
working space and to obtain other physical
data, such as centers of gravity and hinge
points of body parts, areas, moments of
inertia and density.

2. Data should be reduced to clear pre-
sentations in engineering language. Use of
normal probability paper helps achieve this
goal and reduces drafting and calculating
time.

3. Anthropologists should then devise
means to tell the designer how much his
machine should vary to accommodate vari-
ous percentages of population.

4. After final product development, cus-
tomer reactions should be collated with
test data and mockup evaluations in order
to conserve and enrich design experience.
In the future, working space may be con-
trolled by dimensioned installation drawings
which define a space envelope within or

around which equipment items will be
placed.
Progress in Aeromedical Evacuation.

Cotoner L. RenpEr Braswrerr, USAT
(MC). Hg. Military Air Transport
Service, Andrews Air Force Base, D. C.

Aeromedical evacuation is efficially recog-
nized as the preferable means of moving
patients between military medical facilities,
and has proven the ideal method of trans-
porting the sick and wounded. Patients can
travel long distances quickly and comfort-
ably by air, benefiting sconer from highly
specialized medical care. MATS trans-
ported the average patient over two thou-
sand miles in 1954 in less than eleven flying
hours. Experience indicates a patient who
is transportable by any means can be moved
by aeromedical evacuation.

At the outset, aeromedical evacuation
operations were confronted with the prob-
lem of justifying the use of aircraft to
routinely move patients on a day-to-day,
sustained basis. This situation no longer
exists. Specially designed airplanes are now
committed exclusively to aeromedical evac-
uation.

Modern therapy has reduced the need to
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transport patients with communicable dis-
eases, but appropriate preventive measures
are required and taken to minimize spread
of infections.

This report includes progress of past five
years and present status of MATS aero-
medical evacuation equipment and opera-
tions.

Radicactive Contamination of Aircraft.
Caprain James L. Dick, USAF and
CapraiNn Joun W. Lang, USAF. Air
Force Special Weapons Center, Kirtland
Air Force Base, N, A
Radioactive contamination has assumed

major importance as a new industrial

hazard with the advent of nuclear weapons
and nuclear power sources. The lack of
standardization of sampling and measuring
surface contamination, and the definition
of conditions under which conservative
tolerance limits are to be applied, has great-
ly hampered routine servicing, maintenance
and repair of radioactive aircraft. Mount-
ing evidence such as the contamination of
the Marshallese, individual fallout studies

Noise and
Audiometric Studies of Flight Line
Mechanics. CuHarLEs I. BarroN, M.D.

Lockheed Aircraft Corporation, Burbank,

Calif.

The effect of aircraft engine noise upon
the auditory acuity of over five hundred
flight line mechanics for exposure periods
up to ten years has been studied. The me-
chanics were regularly engaged in the
servicing of reciprocating, turbo-prop and
turbo-jet engines for an airframe manu-
facturer, Audiometric comparisons were
made on the basis of the first and last
audiograms of periodic serial tests, and
changes defined in terms of significant thres-
hold elevations for the various test fre-
quencies. Ambient noise levels and octave
band distribution of the wvarious engines
were carefully measured, although it was
impossible to delineate subjects by specific
type or duration of noise exposure. Statis-
tics are presented for several groups using
ear protection of various types and for
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across the nation, and studies conducted
during the Nevada test series last spring
on air crew dosages and hazards experi-
enced by maintenance personnel working
on contaminated aircraft, re-emphasizes the
fact that industrial tolerance limits are too
low and cannot be used indiscriminately in
field operations. Present industrial toler-
ances, in many instances, are based upon
levels of radiation established for labora-
tory facilities which were designed pri-
marily to insure an environment suitable for
the operation of nuclear instrumentation,
and as a measure of the techniques of em-
ployes in handling radioactive material,
rather than on the basis of the health
hazard involved. New levels of radiation
tolerances should be established in terms of
what constitutes a health hazard when
working on contaminated equipment or in
contaminated areas. These tolerance levels
should be carefully determined with a
thought of allowing for their practical ap-
plication, and with a minimum of indis-
criminate safety factors.

Vibration

various fime intervals. Comparative changes
occurring at the 4,000 cps. frequency plotted
against years of exposure are graphically
illustrated.

Effect of Noise on Psychomotor Per-
formance. Harry J. JErison, PH.D.
USAF Aero Medical Laboratory, Wright.
Patterson Air Force Base, Ohio.

The importance of maintaining highly re-
liable human performance during the pre-
airborne and airborne phases of jet flight
has resulted in a major research effort to
determine behavioral effects of high energy
noise. This paper presents some recent find-
ings from this laboratory.

Three major results can be reported.
First, certain performance tasks such as
one requiring recognition of low probability.
near threshold, stimuli (a vigilance task),
and a task requiring keeping a complex
mental count are performed less well in a
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110 db OASL mnoise than in relative quiet.
Seocond, time judgments (estimation of the
passage of ten minute intervals while ai
work on the counting task) are distorted by
noise, Subjects respond on the average of
every nine minutes in quiet and every seven
minutes in noise when instructed to respond
at what they judge to be ten minute inter-
vals. Third, individual differences in sus-
ceptibility to performance decrements under
noise stress are marked, and mav be re-
lated (inversely) to susceptibility to audi-
tory fatigne. The result on vigilance con-
firms previous reports by Broadbent from
the British Medical Research Council.
Other results are new. The experiment
leading to these conclusions are described
and discussed,

Auditory Acuity of Personnel Exposed to
the Noise Environment of an Engine
Test Laboratory. RosaLie Nosre, B.A.
USN Aeronautical Medical Equipment
Lahoratory, Philadelphia, Pa.

Regular audiometric examinations of eu-
gine test laboratory personnel have been
conducted in crder to determine any loss of
auditory acuity which could be attributed
to the exposure to a noisy environment.
Audiometric data in the frequency range
extending from 128 cps to 8192 cps in oc-
tave intervals for seventy-six men obtained
over a period ranging from five to eight
years are examined. Changes in acnity
from the beginning to the end of the test
period are within the limits of accuracy of
the instrumentation. These values are com-
pared to available data on the auditory
acuity of the general population.

Speech Communication in Noise. JAMES
M. Pickert, Pu.D, and Kart D, KryTrg,
Pa.D. Operational Applications Labora-
tory, AF Cambridge Research Center,
golgng Air Force Base, Washington,

Increased noise from modern aircraft has
led to a need for new knowledge on how
speech is heard in noise. Practically, we
need first to be able to predict the intel-
ligibility of speech messages heard in noise,
given only simple physical measurements of
the speech and noise at the listener’s ear.
Several methods have been proposed for
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such prediction. Tests of their accuracy
were conducted using noises of widely dif-
ferent spectra. It was found that some
prediction methods over-estimate interfer-
ence from low-frequency noise such as that
from jet engines. A criterion for noise
control based on such methods might lead
to expensive over-reduction of noise from
jet aircraft. Other methods which have a
simple compensation for this effect do not
allow for radio or telephoue distortions of
the speech signal. A compromise method
is developed which allows good prediction
of intelligibility under a variety of noise and
speech conditions.

Criteria for Short-Time Exposure to
High Intensity Jet Aircraft Noise. 1st
Lt. Kennera M. Evprepn, USAF, Car-
TAIN WiLiam J, Ganwown, USAF, and
Henwing E. voN GIerxE, Dr. Eng. USAF
Aero Medical Labhoratory, Wright-Pat-
terson Air Force Base, Ohio.

Criteria are presented which specify the
maximum noise levels to which maiutenance
personnel servicing turbojet aircraft may
be exposed for durations ranging from sev-
eral seconds to eight hours in any twenty-
four hour period. Duration of exposure
versus noise levels are given for cases of
both the unprotected and protected ear. Ex-
amples are given which illustrate use of
these criteria to define zones around air-
craft in which personnel must wear ear-
plugs, ear muffs, or both protective devices
in combination,

A Questionnaire Study of Noise Prob-
lems on Air Force Bases. CApraIn
Rowarp G. Hansen, USAF. USAF Aero
Medical Lahoratory, Wright-Patterson
Air Force Base, Ohio.

A survey questionnaire has been developed
lo help gather information on the noise
prcblem at various air bases. Results are
used to give an estimate of the overall
magnitude of the Air Force noise problem
and the specific types of operations and
conditions that create this problem. The
questionnaire is divided into three major
sections: (1) description of the effects of
meise; (2) physical layout of the base and
the surrounding area; and (3) specific in-
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formation on the noise generating opera-
tions. In a trial study, sixty-six question-
naires were sent to bases of four major Air
Force commands. Analysis of the com-
pleted questionnaires gives a general picture
of the noise situation on and off the base
and provides a comparison between the dif-

ferent types of complaints about noise and
specific noise generating activities. The
number of complaints ws. the size of the
population exposed to different noise levels
from ground and flight operations was also
extracted from the completed question-
naires.

Pilot and Aircrew Selection

The Application of the Exercise Stress
Test in Aviation Medicine, Sguapron
Leaver G. M. FrrzGiseon, RCAF. Insti-
tute of Aviation Medicine, Toronto,
Canada.

Pathological material showing moderately
advanced coronary artery disease in clin-
ically healthy members of aircrew killed in
flying accidents is presented. These data
gave rise to the present study which is
directed towards the detection of asympto-
matic coronary artery disease in Royal
Canadian Air Force aircrew. Five hundred
members of aircrew have been subjected to
the double standard two-step exercise test
of Master using a multiple lead technique,
The results are presented and the value
and limitations of the test discussed.

Further Developments on Adaptability
Screening of Flying Personnel. S. B.
SerLs, Pr.D. USAF School of Aviation
Medicine, Randolph Air Force Base,
Texas.

This paper brings up to date, since the
writer's report to the Association in 1954,
significant results on development of a per-
sonality test battery for adaptability screen-
ing of flying personnel. These include: (1)
new evidence of screening validity for four
experimental tests; (2) validation of the
first trial battery of screening tests; (3)
development of a nontest predictor of pilot
training success based on instructors’ grade
slip comments during the first ten light
plane training flights; (4) development of
a measure of operational adaptability as a
military pilot, based on information in per-
sonnel records, and prediction of this by
screening tests; and (5) analysis of combat
follow-up data and prediction of combat
success for a sample of pilots tested on
entering training.
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Anxiety about Flying among Beginning
Aviators, Jouny T. Bamr, Pu.D. and
Ensicy WiLLiam F. OCONNOR (MSC)
USNR. USN School of Aviation Medi-
cine, Pensacola, Fla.

This is a report of a series of studies de-
signed to present a clearer concept of the
beginning flight students’ apprehensions
about flying. Several techniques were used
to determine the state of mind of naval
aviation cadets during their first few train-
ing hops. Although this research was di-
rected primarily toward tapping the typical
tensions of normal flight students, illus-
trative material also is included of the
crippling kind of anxiety demonstrated by
disturbed students.

The results of this research reveal:

1. Fear of flying describes only ®one
aspect of the total anxiety picture because
other fears complicate this picture.

2. Fear of failure seems to be more
important to the beginning flight student
than other fears.

3. Students with critical instructors
manifested more concern about the hazard
of flying than any other group.

4. Most new student aviators experience
some degree of anxiety about flying, but
such anxiety seems to be the natural con-
sequence of facing a new and critical task
rather than an unhealthy dread of getting
killed while flying.

Studies on Motivation for Flying and
Career Intent. Err S. Fryrr, Ed. D.
USAF Personnel and Training Research
Center, Lackland Air Force Base, Texas.
The Air Force has been faced with two

related problems in pilot training and selec-

tion that may be described as motivational
in nature. One problem concerns the large
number of pilot trainees who withdraw
from the program; the other concerns the
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large number of graduates from pilot train-
ing who fail to make the Air Force a
career, Several research studies are under-
way to provide information relevant to
these problems. Aptitudinal, biographical,
attitudinal, personality, and flying proficiency
data have been collected and are under-
going analysis. Results thus far suggest:
(1) motivation among pilot trainees may be
readily affected by factors beyond the train-
ing situation; (2) resignees from early
training phases differ from resignees dur-
ing later phases; (3) withdrawals early in
training are better identified by psycholog-
ical tests than resignees from later training
phases; (4) aviation cadet molivational
failures have different aptitude and training
characteristics than similar failures among
Air Force ROTC students; and (5) it may
be possible to develop tests capable of
identifying Air Force career types prior to
acceptance into pilot training.

Versatility Potentials of Successful Naval
Aviators. Carrain L. E. McDoNALD,
(MC) USN, Caprain D. C. Gakor,
(MC) USN, and Lr. D. L. Braos,
(MSC) USN. U. S. Naval Hospital,
Oakland, Calif.

The problems of motivation for flying are
increasingly important, as is interest in ali
phases of the human factor in aviation.
Relatively little is known of the personality
of the successful aviator, yet much specula-
tion is apparent. In order to learn more of
the motivations of naval aviators under
actual operational conditions, a study was
undertaken of eight squadrons attached to
two aircraft carriers with the Seventh Fleet
operating near Formosa in the spring of
1955. A Navy clinical psychologist spent
about two months studying the aviators dur-
ing operations, using a specially designed
psychological projective test including a
background information questionnaire. Ap-
proximately 60 per cent of the aviators in-
dicated relative satisfaction with their air-
craft and equipment. Three-fourths of
their suggestions concerned improvement of
conditions relative to human relations and
the selection of aviators. Some of the
specific anxieties and means of coping with
them are pointed out and suggestions for
means of alleviating tensions among avia-
tion personnel are presented.
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Some Psychological Factors Governing
the Effects of Cerebral Depressants
upon Learned Behavior. Lrt. CoL
RoBert B. Pavyne, USAF (MSC), and
Georce T, Hauty, Ph.D. USAF School
of Aviation Medicine, Randolph Air
Force Base, Texas.

This paper reports a series of studies de-

signed to elucidate the manner in which the
effects of motion sickness remedies upon the
retention of verbal habits depend upon sec-
ondary factors which facilitate or inhibit
the retention process. Such seccndary fac-
tors as motivational feedback, overlearning,
reproductive interference, and altered set
were appraised in experiments involving
both serial order and paired associate tasks.
A total of 216 subjects participated in the
studies. In general the experimental evi-
dence supports the theorem that any factor
which tends to prejudice the evocation of a
learned respcnse will tend also to increase
the vulnerability of the response to the de-
pressant properties of the drugs; and, con-
versely, any factor which tends to enhance
response evocation will tend also to decrease
response vulnerability. Practical implica-
tions of these resuits for the use of mo-
tion sickness remedies by airborne crews
and troops are discussed.

Human Factors in Flight Test. Major
Paiir S. Suarer, USAF. USAF Flight
Test Center, Edwards Air Force Base,
Calif.

The human factors evaluation of an air-
craft weapon system begins with the as-
sumption that no airplane is perfectiy de-
signed; that there are features of the
equipment which are not as good as they
might be as far as the human operator is
concerned. The human engineer searches
out the deficiencies and studies the effects
of them on aircraft and aircrewman per-
formance in missicn accomplishment. In
the study of the design and functional char-
acteristics of aircraft weapon systems as re-
lated to human capabilities and limitations
many problems are introduced, such as ob-
jective measurement of human operator
decrement in efficiency due to various en-
vironmental influences or limitations pro-
duced by the system. Unfortunately the
performance of the pilot in a single place
high speed aircraft is difficult to measure
and the human engineer must often rely on
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gross performance criteria: can he do the
job, how well, and what does it “cost” him
to do it? Serious deficiencies in perform-
ance, safety, or comfort, in the man-ma-
chine performance team study, are fed back
into the production program to be modified
out of the system.

Psychological Tests and the Selection
and Classification of Air Force Officers.
Ervest C. Tupes and RavyMmonp E.
CHristaL. USAF Personnel and Training
Research Center, Lackland Air Force
Base, Texas.

The purpose of this paper is to discuss the
scientific basis of present Air Force officer
selection and classification procedures. At-
tention is given to such topics as (1) types
of talent required by a modern air force
and the availability of such talent in our
population; (2) the concept of differential
classification; (3) costs and savings result-
ing from a testing program; (4) effective-
ness of alternative selection procedures; (5)
complementary nature of medical and psy-
chological examinations; and (6) future of
psychological testing in the Air Force. The
development, composition, and validity of
the Air Force officer qualifying test, cur-
rently used in the selection and classifica-
tion of Air Force officers, is discussed in
detail.

Methods for the Rational Assembly of
Individuals into Crews. SgyMouRr
RosenBerG, PH.D. USAF Crew Re-
search Laboratory Field Unit No. 1, Mac-
Dill Air Force Base, Fla., and the Crew
Research Laboratory, Air Force Person-
nel and Training Research Center, Ran-
dolph Air Force Base, Texas.

A major problem in rational assembly of
small work groups (i.e., “crew matching™)
is the development of measures on individ-
uals, pairs, triads, etc,, which predict gronp
performance. Empirical efforts in this direc-
tion have been made only recently, the most
intensive program being concerned with
eleven-man B-29 crews. Prominent among
possible types of assembly scores are
sociometric scores (i.e., measures of per-
sonal preference) between pairs of poten-
tial group members based on their contacts
before final formation of work groups. Al-
though some evidence favoring the use of
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such scores comes from studies of B-29
crews and from other situations, the use of
this technique is not particularly satisfac-
tory either from a practical or a long-range
scientific viewpoint. Hence a concomitant
research effort has been directed at deter-
mining the individual characteristics, meas-
ured before crewing, which can be com-
bined so as to predict group performance
or compatibility. The measures explored to
date have included biographical information,
interests, attitudes, trait measures, and tech-
nical proficiency. The hypothesis that sim-
ilar persons work together best has been
tested with these measures, with mixed
success. Other, more complex, hypotheses
have received less attention. From these
research efforts, some preliminary general-
izations have been fcrmulated which need
additional investigation,

Peak Oxygen Uptake of Young Men as
Determined by a Treadmill Method.
N. B. Stonim, M.D,, Compr. D. G. Gir-
LESPIE (MC) USNR, and W. H. Harorp,
M.D. USN School of Aviation Medicine,
Pensacola, Fla.

The peak oxygen uptake of fifty healthy
young men (naval cadets) was determined
ty a treadmill method. Each subject had
undengone at least five weeks of intensive
physical training, The treadmill speed was
held constant at 3.5 mph and the tests at
each treadmill grade were of six minutes
duration. Subjects were tested successively
at 20, 24, 26, and 28 per cent grade until
failure to complete a test. The grade was
then decreased in steps of 1 per cent until
a test was found which could be completed.
Motivation of the subjects was considered
to be exceptional. Environmental tempera-
ture and humidity were closely controlled.
Peak oxygen uptake is defined arbitrarily
for the purposes of this study as the high-
est value obtained for rate of oxygen up-
take as determined by measurement and an-
alysis of expired gas collected during the
6th minute of exercise. Data is also pre-
sented for heart rate, expiratory minute
volume, carbon dioxide output, respiratory
rate, ventilation equivalent for oxygen, and
respiratory exchange ratio during exercise.
The values for expiratory minute volume
exceed those generally accepted as occtrring
during muscnlar work.
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Controlling Response Set on Personality
Inventories. Lt. (j.g.) RoBert B. Voas,
(MSC) USNR. USN School of Aviation
Medicine, Pensacola, Fla.

Personality inventories generally require
an honest self report which is difficult to
insure in most military testing programs.
Two types of problems arise. Individuals
may tend to give random responses due to a
lack of motivation or inability to under-
stand the instructions or questions, or they
may slant their responses in a direction
which they believe will make them appear
in a favorable light. These problems can
be met in two ways. Failure to follow in-
structions can be detected with specially
constructed “lie” scales and the test scores
discarded or corrected. A second approach
is to develop inventories which are difficult
to falsify. This has been done by increasing
the subtlety of the questions, disguising the
purpose of the inventory, and by forcing a
choice between two alternatives of equal
social acceptability. None of these methods
is entirely satisfactory. More information
is needed on what is considered the “best”
answer in relation to the type of trait being
measured and the subject’s score on this
trait. Research at this school has yielded
some information on these questions and
suggested a new method of dealing with
this problem,

Characteristics of Successful Pilots.
Davip K. Trites, PH.D,, and ArperT L.
Kusara, Pu.D. USAF School of Avia-
tion Medicine, Randolph Air Force Base,
Texas.

Based on an intensive analysis of combat
and training performance data, and a fol-
low-up study of material contained in Air
Force personnel records, it has bheen pos-
sible to describe certain personal charac-
teristics of pilots who have successfully
adapted to Air Force duties. In combat it
was found that the successful pilot tends
to be rated as courageous, fair in treatment
of others, willing to accept his share of
combat duty, a responsible person, an en-
forcer of necessary discipline, relatively free
of symptoms of maladjustment, and well
adjusted. Above all he is liked by all who
come in contact with him. Using an esti-
mate of success based on personnel records,
it was found that the more successful pilot
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tends to be a more competent flyer and
more easily trained, is not unduly concerned
with self-advancement, has fewer expressed
symptoms of maladjustment, and is re-
garded as well adjusted. Of these charac-
teristics, those which can definitely be as-
sessed during training are: general level of
adjustment, flying aptitude and educability,
need for self-enhancement, expressed symp-
tom frequency, and likeability.

The Effects of Different Methods of
Presentation of Time Information on
Legibility. Joun Garro, M.A. USN
Aeronautical Medical Equipment Labora-
tory, Philadelphia, Pa.

The present experiment is concerned with
the effects on legibility of eight types of
aircraft clock designs presenting both time
of day and elapsed time information by
means of direct reading counters and/or
pointers on one or two instruments. Using
average number of errors, variability of er-
rors, average time to read, and variability
in time to read as criteria of legibility, a
paper and pencil test administered to 127
experienced pilots revealed that the types
presenting both kinds of time information
by means of counters on one instrument
were superior to the others for quantitative
readings. A questionnaire and group inter-
view indicated that the main uses of both
time of day and elapsed time information
were mainly quantitative and that the pilots
preferred the types that had bheen shown to
be more legible in the test.

A Study of Group Adaptation under Bliz-
zard Conditions. E. Paur Torrancr,
Pu.D., G. Roure LAForce, Pu.D., Cap-
TAIN Raice Mason, USAF, and Mariwo
Levi, M.A. Air Force Personnel and
Training Research Center, Stead Air
Force Base, Nev.

The purpose of this study is to explore
some of the social and psychological factors
affecting group adaptation in emergencies
and extreme conditions (in this case, a High
Sierra blizzard with heavy snow and below
freezing temperatures). Subjects included
20 airmen divided alphabetically into three
groups and supervised by seven instructors
and assistant instructors. Disorganization,
panic, and apathy were observed when the
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blizzard occurred and during the trek which
followed. Most subjects experienced some
degree of cold injury and seven were lios-
pitalized for lengthy periods of time. All
participants were interviewed by the authors
according to an interview schedule designed
to explore certain hypotheses concerned
with such phenomena as: resistance to ac-
cepting the seriousness of the situation,
failure to take adaptive action, maintenance
of power by leaders under emergencies and
extreme conditions, abdication of power,
temptations to mutiny, ignoring informal
power structures, lack of group cohesive-
ness, communication failures, loss of “will-
to-survive,” and “concessions to comfort.”
Interview protocols and sociometric data
were analyzed to determine the effect of
these phenomena on the disorganization,
panic, and apathy observed in this training
sitttation and the resulting cold injury.

Ballistocardiography—Its Value in Avia-
tion Medicine. BENJAMIN SCHNEIDER,
M.D., Danville, Pa.

A more accurate prognosis can be given
in a case of myocardial infarction in which
the BCG returns to normal after the epi-
sode than in a case in which it remains ab-
normal. An abnormal BCG may indicate
coronary artery disease before any signs or
symptoms appear. The BCG is of prog-
nostic value clinically which is corroborated
by 300 BCG’s personally taken by the
author. Most investigators are agreed thal
in clinical diagnosis and as an aid in de-
termining prognosis, the BCG provides =
method of measuring the functional state
of the heart, regardless of the type of or-
ganic pathology. Warning is expressed con-
cerning the problem of creating ‘“ballisto-
cardiographic heart disease” where none
exists.

Personal Equipment

Evaluation Trials of A-13A Oxygen
Mask Hose Connector Warning Device.
FrLicHT OFFICER Ewarp F. SCHROEDER,
RCAF. Institute of Aviation Medicine,
Toronto, Canada.

Tests conducted on the mcdified A-2 con-
nector incorporating a disconnect warning
device indicated that this device functions
satisfactorily. The overall suctions in the
oxygen system are reduced approximately
10 per cent. The disconnect warning suc-
tion (6 inches of water) is high enough to
provide an unmistakeable warning, yet is
not so high as to cause undue pilot fatigue
if used for short periods of time, as in bail-
out at low altitudes, The venting pressure
characteristics (25 mm. Hg.) are suitable
for emergency or bailout purposes at mod-
erate altitudes up to 45,000 feet.

Since these tests were conducted, the US-
AF has standardized on disconnect MC-3,
which supersedes the disconnect tested, and
is so designed that it only requires modifica-
tion of the mask end of the disconnect. If
the inward air leakage inherent in this later
design is negligible, this disconnect will pro-
vide a simpler solution to the inadvertent
disconnect problem from a logistics view-
point. The suction-flow measurements taken
during these tests indicate that the suctions
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in existing demand oxygen systems are
greater than should be allowed and may
have a considerable effect on pilot fatigue
at low altitude operation.

Oxygen Equipment: Put It On, Turn
It On and Forget It. CapTaiN JoHN
R. Porren, (MC) USN (Ret). Douglas
Aircraft Co., El Segundo, Calif.

Current types of oxygen equipment are
subjected to a critical review to evaluate
their adaptability to physiological require-
ments and the demands of the flight pattern
of modern aircraft. The review includes an
expression of the relative advantages and
disadvantages of free flow, diluter demand,
demand of pure oxygen, and pressure
breathing equipment. Pressurization of hu-
man compartments and pressure suits are
considered in their relationship to oxy-
gen equipment. It is concluded that pres-
sure suits must be provided for flights above
45,000 feet; diluter demand, free flow and
pressure breathing equipment are not justi-
fied in modern aircraft. Demand regulators
providing 100 per cent oxygen can be adapt-
ed to provide simple, lightweight, easily
serviced and reliable oxygen supply for all
flight patterns.
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Further Studies on the Medical Aspects
of Partial Pressure Suit Indoctrination.
Major Huce W. Rawnparr, Caprain
Jor H. Leonarp, and 1st Lts. Irwin T.
Tavior and LoNnie S, Burnerr, USAF
(MC). USAF School of Aviation Medi-
cine, Gunter Branch, Gunter Air Force
Base, Ala.

The medical implications of partial pres-
sure suit indoctrination of aircrews are pre-
sented, Findings are based on experience
with 300 candidates for indoctrination in the
T-1 and MC-1 partial pressure suits at this
school, Approximately 5 per cent of the
candidates were physically disqualified and
about 10 per cent aborted during pressure
breathing or while attempting the altitude
chamber flight. This gives a failure rate of
about 15 per cent. The various causes of
disqualification and abortion are discussed.
The impertance of careful medical evalua-
tion of all indoctrinees and the significance
of psychological factors are emphasized.

Oxygen Requirements in Future Com-
mercial Transport Aircraft. ARTHUR E,
11\\I/IILLER, Scott Aviation Corp., Lancaster,

.Y,

Oxygen was first used in aviation 80 years
ago and oxygen equipment in use today is
the result of a process of evolution. Because
military aviation flight altitudes have always
exceeded those of commercial aviation, new
developments have always been designed for
military use and, subsequently, adapted to
commercial usage. The equipment in use
in today’s commercial transports is basically
equipment designed and developed five to
fifteen years ago for military aviation, With
the advent of commercial turbo-prop and
turbo-jet transportation, there appears to be
a need for new types of equipment which
cannot readily be adapted or converted from
existing military designs. Some features of
military designs may be applicable, but new
features specifically designed to provide pro-
tection for commercial transport crews and
passengers at jet-operational altitudes must
be incorporated. Many of the proposed
features are controversial and the purpose
of this paper is not to attempt to reconcile
the controversy, but to stimulate considera-
tion and discussion which will lead to a
practical solution.
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Trends in Personal Equipment Develop-
ment. Ernest E. MarmiN, B.S. USAF
Aero Medical Laboratory, Wright-Patter-
son Air Force Base, Ohio.

In order to meet the requirements of
present-day flight, man has been practically
immobilized. Simple flights which formerly
utilized a given item of protection have
grown into present-day global flights which
require protection from all the elements
nature has to offer. Present-day efforts are
toward integrating these items so as to per-
mit the countless protective items to operate
efficiently and easily with each other. These
efforts are presented in some detail. Solu-
tions to this problem are difficult for it is
either a case of stripping the man and
placing the equipment on the aircraft or
continuing with the present procedure which
is essentially loading the man to meet the
requirement. Either the man or the aircraft
is affected, no matter what the decision.

Integration of Safety-and Survival Equip-
ment for Aircrew of Naval Aircraft.
CarL A. Marcks, B.S,, and Epwarp L.
Havys, B.S. USN Bureau of Aeronautics,
Washington, D. C,, and the USN Aero-
nautical Medical Equipment Laboratory.
Philadelphia, Pa.

The design requirements for aircrew safe-
ty and survival equipment have increased in
ecomplexity in direct relationship to aircraft
performance in altitude, capability, range,
speed, tactical mission, and other factors
which establish the potential emergencies
which may arise. Individual items to pro-
vide the various safety and survival fea-
tures become incompatible and tend to se-
verely penalize the personnel. In addition,
modern aircraft require aircrews to perform
more complex tasks in shorter periods of
time than their Woorld War II counterparts.
These factors therefore tend to compromise
the man-machine combination. As a result,
the integration of essential safety and sur-
vival equipment appears to offer one avenue
for effective improvement. The Navy, in its
initial efforts, has effectively succeeded in
the integration of various components of
personnel equipment. These integration ef-
forts have resulted in multi-purpose assem-
blies which, by comparative evaluation, are
more efficient, lighter in weight and superior
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in both performance and reliability than the
single articles.

Some Preliminary Tests of the Inde-
pendence of Successive Dial Readings.
Dororay E. FLETCHER, M.A., and Liovp
M. CrumrLey, M.A. USN Aeronautical
Medical Equipment Laboratory, Philadel-
phia, Pa.

Speed and accuracy of reading a dial are
examined as functions of the kind of dial
that was read immediately before. Each of
thirty-six subjects read nine panels. Each
panel consisted of four each of three kinds
of dials. These three kinds of dials repre-
sented are a clock, a compass, and an alti-
meter. The time and error scores are an-
alyzed according to various particular hy-
potheses related to the general hypothesis
that successive dial readings are independ-
ent. The discussion proposes hypotheses
and experimental methods for further
experimentation in this area.

Oro-Nasometer: Anthropometric Device
for Obtaining Facial Measurements as
Applied to Oxygen Mask Studies. L.
Morris J. Damato, (MSC), USNR, and
AaroNn Broom, B.S. USN Aeronautical
Medical Equipment Laboratory, Philadel-
phia, Pa.

The past history in the field of aviators’
oxygen Dbreathing tnasks has been marked
with -continued attempts to provide a uni-
versal-fitting mask. The lack of applicable
basic facial anthropometric data has pre-
cluded correlation of specific configurations.
To overcome this difficulty in the problem,
a simple anthropometric device for measur-
ing facial contours has been developed.
Through the establishment of a fixed refer-
ence plane to the face, three dimensional
contours of a given face can be provided.
Dimensional studies on 100 male subjects
correlated closely with related facial areas
on a 4,000-man Air Force study. This de-
vice has a practical application in estab-
lishing the size of a subject’s face for the
best oxygen mask fit.

The Problems of Oxygen Breathing
Mask Development. AaroN BrooMm, B.S,,
and Epwarp L. MicueL, M.S. USN Aero-
nautical Medical Equipment Laboratory,
Philadelphia, Pa.

The ideal, comfortable, perfectly-fitting
ApPrIL, 1956

aviators’ oxygen breathing mask is one
that can be sized and shaped to the indi-
vidual facial contour. Because of the
cost and difficulty of manufacture and other
attending factors this is not feasible. A
method has been devised which will pro-
vide for relatively simple, low cost means
for a close approximation to individual
mask fitting. A design has been origi-
nated which provides for an oxygen mask
constructed in two parts, a mask shell
and a sized laminate. The shell, of semi-
rigid opaque plastic, will be provided in two
sizes, small and large. Laminates of uni-
cellular plastic sponge will be provided in
a complete variety of sizes and shapes. By
selecting that combination of shell and
laminate which most nearly suits his face,
the subject then has an individually fitted
mask.

An Adhesive Type Oxygen Mask, Jouw
J. SwearINGEN. CAA Medical Research
Laboratory, Columbus, Ohio.

A study of the problem of supplying 100
per cent oxygen to airline passengers in the
event of pressurization loss at high altitude
shows that mask design is an important fac-
tor in determining the times required for
individuals to obtain their first oxygen in-
halation. In determining specifications to
meet the human requirements in this situa-
tion, the author has constructed a mask
which (1) is symmetrical; i. e, it cannot
be put on upside down; (2) will fit, with
one size, the different facial contours of
adults and the contours of children as well;
(3) can deliver 100 per cent oxygen; (4)
is attached without straps, bands or buckles;
(5) will not be dislodged by head move-
ment or perspiration; and (6) is comfort-
able, light weight, inexpensive and dis-
posable.

Development of Paramedic Aircraft-Field
Resuscitators. HENry W. SeeLer. USAF
Aero Medical Laboratory, Wright-Patter-
son Air Force Base, Ohio.

High-altitude flying by man has imposed
new requirements for safety and rescue if
apnea occurs in aircraft, Pararescue re-
quires new methods in consideration of
weight and resuscitator efficiency. Many
kinds of resuscitator kits have been de-
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veloped during the past years: the bellows
type model for manual operation, the mask-
to-mask type design for field use, and many
mechanical resuscitator kits with a built-
in oxygen supply. This laboratory, which
previously developed the high altitude-con-
trolled and adjustable resuscitator, has pro-
duced a small and lightweight independent
pararescue resuscitator kit. This can be
dropped with the paramedic and is operated
by means of a handcrank. A manually-
driven blower draws atmospheric air
through a gas filter and produces air under
pressure for operating the resuscitator valve.
The air-blower can also be driven by a self-
contained motor on either twelve or twenty-
four volts at the option of the operator.
At high altitude or in hospitals, 100 per
cent or diluted oxygen can be applied.

Explosive Decompression: Tests of Ma-
terial Failure. EMANUEL S. MENDELSON,
B.A. USN Aeronautical Medical Equip-
ment Laboratory, Philadelphia, Pa.
Experiments are described in which thin

sheets of inanimate materials were exposed
to explosive decompression. Test materials
were chosen to represent gradations in plas-
ticity. The results of varying several factors
in the test conditions were analyzed in terms
of the bursting strengths of the test mate-
rials. Some of the results appear anomalous
in terms of everyday concepts about relative
strength of materials. These findings appear
to have potential utility in the design of
protective equipment for use by aviators in
pressurized enclosures.

Effect of Knob_Arrangement on Con-
sumption of Panel Space. James V.
BrapLey, M.A,, and Norman E, Stump,
B.A. USAF Aero Medical Laboratory,
Wright-Patterson Air Force Base, Ohio.
A research program was conducted to

determine which of two proposed methods

of economizing on instrument panel space
was the more effective. One of the proposed
methods was to mount a series of knobs
on concentric shafts. The other was simply
to crowd a number of knobs into a closely-
spaced matrix. Standard knob settings were
made under both situations. Reach time,
turning time, and inadvertent touching of
adjacent knohs were recorded. Results in-
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dicated that, if inadvertent operation of ad-
jacent low-torque knobs must be kept at a
low level, a greater economy of panel space
will be realized by arranging small diameter
knobs in a closely spaced matrix than by
mounting knobs on concentric shafts.

Medical Report of “Operation Hand-
clasp.” Ist Lt. R. W. Brown, USAF
(MC). Fifth Air Force, APO San Fran-

cisco, Calif,

The medical report of four pilots who
participated in a non-stop 4,850 mile flight
in F-84-G aircraft is discussed. The flight
was accomplished in twelve hours and five
minutes, and four-fifths of it was over wa-
ter. It was the duty of the aeromedical ad-
visor in this operation to (1) prepare the
pilots physically; (2) provide for their com-
fort and nourishment in flight; and (3)
study the effects of the flight on the pilots
upon its completion. The study includes a
discussion of the postural comfort of the
pilots and efforts made to minimize fatigue
of the glutial muscles. Oxygen consumption
and in-flight food and fluid replacement are
considered in addition to certain urological
and hematological observations made on
each of the pilots.

On the post-flight interview there were
no symptoms of musculo-skeletal fatigue,
or of headache, gastrointestinal discomfort,
or visual symptoms.

Final results of the observations indicate
that the long over-water flight was accom-
plished with virtually no adverse effects up-
on the pilots. High performance flying was
carried out by the pilots in the two-week
period following the flight testifying to the
absence of delayed 'fatigue effects of the
flight.

Utilization of Research in Operational
Contents. WiLse B, Weers, Pu.D. USN
School of Aviation Medicine, Pensacola,
Fla.

There are increasing demands for re-
search-established answers to real life prob-
lems. There are two general approaches in
meeting these demands: laboratory oriented
procedures and situational centered proce-
dures. The methodologies and the immediate
results of these approaches are likely to be
quite different. The laboratory approach is
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characterized by a control of variables. The
results are definitive and may be stated in
general terms. However, the operational
situation seldom permits similar control and
the translations of general statements into
specific instances is difficult. The situational
approach involves observing the effect of
variables embedded in a complexity of un-
contrclled and frequently unknown vari-
ables. Positive findings are impressive. They
establish the existence of an effect as things

Aviation

An Analysis of 2400 Pilot Error Acci-
dents, CoroNeL Harry G. MOSELEY,
USAF (MC). USAF Flight Safety Di-
rectorate, Norton Air Force ‘Base, Calif.

During the two and one-half vear period,
January 1, 1953, through June 30, 1955, the
Air Force experienced over 2400 major air-
craft accidents which were primarily the
result of unsafe acts on the part of the
pilot. In order to gain additional insight
into the causes of the above pilot errors,
each accident has been reviewed and an
analysis has been made of precedent factors:
(1) whether the error concerned was pri-
marily the result of a deficiency or defi-
ciencies in the pilot’s perceptive (sensory),
interpretative  (intellectual) or reactive
(neuromuscular) process; and (2) what act,
aptitude, condition or influence was the
most probable cause of the behavioral omis-
sion or commission which resulted in the
accident. The behavioral factors and their
causes so assessed have heen further cor-
related with other pertinent data such as
type of aircraft, mission, phase of flight,
age, experience, fatalities and similar con-
ditions or results, From the above com-
piled and integrated data, conclusions and
recommendations have been drawn.

The Radar Beam: A DPotential Health
Hazard? Major Danrer B, Winrrams,
USAF. USAF School of Aviation Medi-
cine, Randolph Air Force Base, Texas.

This report is essentially an appraisal of
the radiobiologic hazard which is presented
by the modern “S” band radar (microwave)
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are. However, the effect may have been the
result of concomitant variables which may
not continue to operate similarly in the fu-
ture. Further, the use of the results are de-
pendent upon a replication of the particular
situation. The research procedures of these
approaches are well established. Effective
methods for translations and utilization of
findings, however, must be developed. Here
is our major limitation in operational re-
search.

Pathology

beam. Early reports in the literature sug-
gesting acute hazards are critically reviewed
through comparison with recent information
to give the problem in its proper perspective.
Information is presented on (1) the maxi-
mum power densities encountered in the
radar beam; (2) time and power density
requirements for ocular, testicular, and
cutaneous injury; (3) subjective warning
of irradiation; and (4) methods for both
measuring and calculating of beam power
density. The indications are that modern
“S" band radar beams are threshold to
biological significance, but that there is
little risk of acute injury through brief ex-
posure under routine operational conditions.
Note is made of the need for additional in-
formation, particularly at “X” and “L”
band frequencies. Emphasis is lent these
requirements by the trend of development
toward increasingly powerful radar trans-
mitters. Responsible agencies are urged to
continue the periodic survey of radar per-
sonnel for evidence of any cumulative ef-
fects of uncontrolled exposures at all fre-
quencies.

Personnel Tolerance in High Power
Microwave Radiation. WIiINFIELD W.
SALisBURY, D.Sc. Remler Company, Gray
Scientific Division, San Francisco, Calif.

A series of careful experiments performed
at the University of Iowa Medical School
and the Mayo Clinic show that certain sen-
sitive biolcgical tissues are permanently
damaged by exposure to microwave fields
of sufficient intensity. Damage may develop
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some days after exposure. Comparison of
pulsed and continuous fields shows that
temperature rise due to average power
levels is responsible. A simple field inten-
sity meter can be used to set up tolerance
levels and assure protecticn of factory and
maintenance personnel,

Aircraft Accidents as Related to Pilot
Age and Experience. ANCHARD F. ZEL-
tER, Pu.D., and Cor. H. G. MOSELEY,
USAF (MC). USAF Flight Safety Di-
rectorate, Norton Air Force Base, Calif.

An evaluation of the relation of age and
experience to Air Force aircraft accidents
indicates that young and/or inexperienced
pilots consistently have the highest accident
potential as measured by a rate based on
flying hours. With increased age and/or
experience, this potential decreases. Among
older pilots, f.e., those in their late thirties
or older flying jet fighter aircraft, there is
again an increase in the accident rate. Al-
though this increase indicates an increased
accident potential, the actual number of ac-
cidents experienced by these older pilots is
extremely small because of the limited
number of older individuals flying jet fight-
er aircraft. Older pilots flying reciprocating
engine aircraft do not have a comparable
increase in accident rate with advanced age
up to the age of fifty, beyond which flying
is so limited that figures are meaningless.
Greatest accident prevention gains can be
made by increased emphasis upon the train-
ing and supervision of young, inexperienced
pilots, particularly those flying jet aircraft.
Accidents among older pilots can be re-
duced by requiring formal transition train-
ing before flying jet aircraft.

Histopathologic Examination of Tissue
from Pilots from Thirty Jet Crashes.
H. G. Suaue, M.D, and F. K. MostoFI,
M.D. Armed Forces Institute of Pa-
thology, Washington, D. C.

The brief report deals with histopath-
ologic examination of the tissue from pilots
of about thirty jet crashes. The study was
limited to: (1) the tissue collected under
varying circumstances, and (2) to the
routine pathologic sections. The findings
are classified as: (1) pre-existing and (2)
related; the latter group is further sub-
divided into those due to primary factors
and those due to secondary factors. The
need for uniformity in examination of the
human components and in sampling of the
tissue for histopathologic examination is
emphasized.

Local Vascular Response to Vibrations.
Ernst K. Frankr, Pu.D., and 2np L7,
Kenveru M. Hiworer, USAF. USAF
Aero Medical Laboratory, Wright-Patter-
son Air Force Base, Chio.

Prolonged contact of the body surface,
especially the hands, with vibrating tools or
structures is well known to result in vas-
cular damage. The symptoms of this dam-
age are similar to those of Reynaud’s dis-
ease. To obtain information on how this
damage is produced the local vascular re-
sponse to vibrations was studied, mainly by
means of a flow calorimeter. Increased
heat flow after application of vibration oc-
curs indicating vasodilatation. The de-
pendence of vasodilatation on the various
parameters of vibration as well as the sen-
sitivity of different subjects in terms of
magnitude and duration of dilatation are
discussed,

Aviation Medical Education

Air Power, Man Power, and Aviation
Medicine. GEraLD S. BACKENSTOE, M.D.
Emmaus, Pa.

Can the civilian medical examiners, the
aviation-minded physicians, and the flight
surgeons aid in a great national problem?
Do you realize the gravity of our air man-
power situation in both military and civilian
categories? Are you familiar with the Avi-
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ation Incentive Program and the new civil-
ian pilot-training legislation?

We are anxious to rebuild the present
anemic pilot pool of World War II. We are
equally anxious to aid the revitalization of
the “grass roots” airport operator, a most
important and possibly unappreciated “sol-
dier without uniform” in his country’s serv-
ice. Facts and figures and practical sug-
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gestions for everyone's consideration are
offered.

To say the least, it would seem vital
that every air-minded individual and cor-
poration should be aware of these facts,
and should have opportunity to appraise
the strenuous efforts being made by the avi-
ation-minded private physicians of this na-
tion.

Medical Education for National Defense.
J. R. ScuorieLp, M.D. Department of De-
fense, Washington, D. C.

Since war may come suddenly and vio-
lently instead <f taking its historical slow
start, the medical profession must always
be prepared. One method of insuring con-
stant vigilance is to invite the faculties of
medicine to incorporate in their curriculae
information about medical care of mass
casualties in either military or civilian dis-
aster situations. Since the Armed Forces
and the Public Health Service have the
primary experience in this area, they are
obligated to make their knowledge available
to the colleges of medicine. Medical Edu-
cation for National Defense (MEND) at-
tempts to form a bridge of communication
between the services and twenty-five of the
eighty-one medical colleges. Each college
agrees to study the problem and to develop
its own approach. In most schools, activities
include a visiting military speakers’ pro-
gram; faculty visits to Government re-
search-teaching installations; symposia held
at Government research laboratories; and
special projects such as field trials of emer-
gency hospitals. Both the oollege group and
the services heartily endorse MEND and
the students are responding appreciatively
to the curricular re-orientation.

Training for the Practice of Aviation
Medicine. CoLoNeL R. Howarp Lackay,
USAF (MC). Office of the Surgeon Gen-
eral, Department of the Air Force, Wash-
ington, D. C.

An account of the evolution in the Air
Force of the first overall training program
leading to board certificaticn in the specialty
of aviation medicine is given. The under-
lying educational principles and philosophies
which played a part in the development of
this program is discussed. An attempt is
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made to point out some of the more im-
portant pitfalls and problems encountered
and to suggest guideposts for others plan-
ning similar programs.

Role of Pathology in Aviation Medicine,
Coroner. Frank M. Townsenp, USAF
(MC). Office of the Surgeon General,
Department of the Air Force, Washing-
ton, D. C.

Significant advances have been made in
the physiologic understanding of the effects
of higl altitude, pressure and temperature
changes, acceleration and deceleration. Lim-
ited studies have also been conducted on
the pathologic changes in tissue as a result
of these factors. Neither the physiologic
approach nor the limited pathologic studies
have yielded satisfactory answers to some
of the important problems in aviation medi-
cine. Among these may be listed the un-
explained crashes, the paucity of informa-
tion on the effects of chronic and repeated
exposure or of the effects of exposure in
persons with pre-existing subclinical dis-
ease. Indeed even the basic structural
changes in hypoxia, in decompensation, in
deceleration are themselves obscure if not
unknown. Among areas deserving compre-
hensive pathologic studies are: (1) systemat-
ic, uniform and detailed pathalogic exami-
nation of air crew fatalities; and (2) the
application of modern histophysical and
histochemical changes for the detection of
the intracellular enzymes, minerals and
other components in the cytoplasm and the
nuclei of the exposed cells not only in hu-
man but in experimental animals. Such a
program requires the wholehearted coopera-
tion of the aviation pathologist, the aviation
physiologist, aviation engineers, the flight
surgeon, and the safety and flight person-
nel.

Aviation Pathology, CarraiN S1ONEY
Bropy, (MC), USN. Bureau of Medicine
and Surgery, Navy Department, Washing-
ton, D. C.

Aircraft accidents resulting in large num-
bers of fatalities in recent years have shown
the value of intensive pathological investi-
gation in providing an explanation for the
cause of these accidents. Heretofore, little
regard was given to the thorough examina-
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tion of remains in aircraft fatalities and con-
sequently much wvaluable information was
undoubtedly lost, Stimulated particularly
by the inquiry into the causes of the Comet
accidents and the role played by pathological
correlation, a group representing the serv-
ices of the United Kingdom, Canada, and
the United States was established to co-
ordinate action in this new field of avia-
tion pathology. The background and ac-
tivities of this organization are outlined and
a recent Department of Defense directive
establishing a Joint Committee on Aviation
Pathology is discussed. Some of the aims
and future interests of this committee are
presented.

Organization of Medical Coverage for the
National Aircraft Show. Caprain CHRIs-
TorHER C. SHAw, (MC) USN. Philadel-
phia Naval Shipyard, Philadelphia, Pa.

Participation by military aircraft together
with static displays of the Armed Forces

makes up the major portion of the National
Aircraft Show. Philadelphia was chosen
for the 1955 show because of available fa-
cilities, large population, ease of transporta-
tion and because Naval aircraft could be
launched by catapult from a carrier along
dockside in the Delaware River adjacent to
the Philadelphia International Airport.

The Secretary of Defense directed partic-
ipation of the military services and desig-
nated the senior defense co-ordinating officer
for the Armed Forces. Since the Navy is
in control of major military facilities of the
Philadelphia area, the Chief of Naval Op-
erations appointed the Commandant of the
Fourth Naval District as the Navy co-
ordinating commander to furnish logistical
and administrative support to the maximum,
The commandant nominated the command-
er of the Naval Air Development and Mate-
riel Center as Navy project officer.

A report is given of the medical facilities
for this occasion.

Papers Read by Title

The Electrocardiogram in the Medical
Assessment of Commercial Pilots. F.
A, L. MaraEwsoN, M.D, Department of
Medicine, University of Manitoba, Win-
nipeg, Canada.

The electrocardiogram is a reliable aid
to the diagnosis of heart disease. When
used in the medical examination of pilots
it increases the accuracy of the assessment
of flying fitness, a factor of major impor-
tance to commercial pilots both from the
standpoint of health and economic secu-
rity, Electrocardiographic abnormalities in
healthy young people are usually not im-
portant. However, when discovered initial-
ly in a middle aged pilot the abnormal
record is looked upon more seriously and
calls for thorough investigation followed
by a period of observation. The principle
holds that early detection of disease per-
mits the early introduction of corrective
measures. It is therefore in the pilot’s in-
terest to have an electrocardiogram record-
ed early in his flying career and repeated
periodically thereafter. Serial tracings are of
particular value where other evidences of
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cardiovascular disease are present. The
electrocardiogram itself seldom results in
permanent grounding and such action is
permissible only where there is high cor-
relation between the specific electrocardio-
graphic pattern and clinical disease. Electro-
cardiograms recorded periodically are a
valuable addition to the documentation of
a pilot’s state of health, The views ex-
pressed are supported by case reports.

Sense and Nonsense in the Overweight.
CapraIN Ricuarp L, Fruin, (MC) USN,
San Francisco, ‘Calif.

The paper discusses the problem of over-
weight which is estimated to involve ap-
proximately 20 per cent of the population
in America. The principles governing the
types of consultation presented to the obese
individual by all authorities in this country
are reviewed and exposed to logical criti-
cism. The problem of advising the obese
individual is approached with the use of
a simplified food guidance chart which if
adhered to will cause weight reduction with
a minimum of stress to the user, The suc-
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cess of this program with a large series
of obese individuals is discussed.

Noise Problems for Ramp Personnel.
HeinricH GARTMANN, M.D.,, Swissair, Zu-
rich, Switzerland.

The noise intensity on the ramp during
arrival and departure of different types of
aircraft has been measured by a frequency
analyser. The possibilities of physical dam-
age by noise are discussed. Special consid-
eration is attributed to vegetative neurosis
and the consequent illnesses due to noise.
The possibilities of noise protection are dis-
cussed, i.e, the various types of ear pro-
tection on the one hand and changes in the
organization of ramp service on the other.

Bush Flight Surgeon Problems. GEORGE
B. McNEeELEy, M.D, Bloomington, Il

Most people have been aware of the so-
called “bush pilots” for many years, but one
wonders whether they ever heard of a bush
flight surgeon? The bush pilot does every-
thing and anything he can with his air-
plane. Many earn their living through fly-
ing, but many fly for convenience due to
distances in the country they live in. This
is true for the bush flight surgeon. He has
class II and III pilots, that is student,
private, and commercial pilots. The bush
flight surgeon differs from a flight surgeon
who examines for class I or airline trans-
port only in many ways. The greatest dif-
ference is that he is also their family
physician. He treats them surgically, medi-
cally, and obstetrically. He cares for their
wives and children, but first, last, and al-
ways, he is interested in his pilots and avi-
ation medicine. A short account is pre-
sented of aviation medical practice as a
bush flight surgeon.

Muscle Balance and Safety in Aviation.
ﬁi J. HerBorsHFEIMER, M.D. Bensenville,
A review of the literature in this field

shows it to be very extensive, There is

great diversity of opinion as to the exact
nature of heterophoria, how to measure it
correctly, and as to its practical significance.

A critical study of 2,000 examination re-
ports reveals no consistency of findings and
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never a case beyond the maximum qualify-
ing limits, This latter is also true for the
Howard-Dolman test. Examiners do not
appear to be familiar with methods that
could give comparable results.

The sum total of the information indi-
cates that muscle balance and depth per-
ception tests cannot be justified.

A Laboratory Anoxia Warning System.
Joun H. Busser, B.S. American Elec-
tronic Laboratories, Philadelphia, Pa.

A new instrument used for the detection
of anoxia under laboratory conditions has
been developed and successfully demon-
strated. The system is designed to warn
personnel when blood oxygen tension falls
below a certain predetermined level. Labo-
ratory units are being made for test by a
number of government establishments. Al-
though the instrument developed is for use
as a warning device, and hence is only con-
cerned with one point on the curve of oxy-
gen tension versus oximeter indication, the
nature of the improved system should bring

closer the possibility of an “absolute oxim-
eter” with stability and accuracy which
are no longer a function of the instrumen-

tation.

Breathalyzer Technique to Determine
Blood Alcohol Level. R. F. BoORKEN-
sTEIN, Indiana State Police Laboratory,
Indianapolis, Ind.

The Breathalyzer technique involves the
collection of an alveolar air sample in a
heated chamber according to the phase prin-
ciple of Haldane and Priestly. This charge
of air is bubbled through a hot sulfuric-
dichromate reagent at a controlled tempera-
ture. A self-compensating photometer meas-
ures the dichromate before and after the
test. The entire operation takes three min-
utes. The method lends itself to spot-check-
ing drivers, pilots or workers in critical po-
sitions, for alcohol. Freedom from line-volt-
age, photometer bulb, photocell and test so-
lution strength make the method practically
free of influence of conditions other than
operation. Field operation is thus very prac-
tical,

The correlation between blood and breath
is within experimental error,

Specificity is good. Odors on the breath
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do not cause blanks. By applying the oxi-
dation rate principle, several types of al-
cohol can he demonstrated. Under the con-
ditions of operation, acetone does not cause
blank readings.

Chemical Analyses of Postmortem Tis-
sues as an Aid in Determining the
Physiological Status of Flying Person-
nel Prior to Aircraft Accidents. S. S.
WiLks, PE.D,, Donatd D. Van Fossan,
Pu.D., and RoBert T. CLark, PH.D. US-
AF School of Aviation Medicine, Ran-
dolph Air Force Base, Texas.

A new technique has been developed
which provides a means for determining the

CO saturation level of blood by a_nal_vzi.ng
tissues for CO content and correlating with

the blood CO level. A series of 280 rats
and ten dogs were used in establishing the
relationship between CO blcod level and CO
content of tissues. The method has been ap-
plied to human tissue obtained from sixty-
six victims of aircraft accidents. Of these
sixty-six cases, the tissue analysis indicated
blood CO saturation values above 30 per cent
for twenty-seven. Lactic acid concentration
in brain of experimental animals (rabbits)
after death has been found to be indicative
of blood lactic acid level immediately prior
to cessation of circulation and can thus be
utilized to determine after death the pres-
ence of factors which cause elevation of
blood lactate. Hypoxia produces an eleva-
tion of brain lactic acid considerably in ex-
cess of the rise due to moderate exercise.
It is thus possible to determine whether or
not an animal was hypoxic at time of death
by measuring the lactic acid concentration
in the brain and comparing it with normal
control animals. Supporting data is pre-
sented. Work is also in progress to deter-
mine a possible redistribution of ions as a
means to differentiate between hypoxia and
hyperventilation.

The Effect of Cities and Bodies of Wa-
ter on the Fall-out of Pollens and
Molds. Herman A, Hresg, M.D., Mil-

waukee, Wisc.

Pollen and mold counts were made at
various altitudes over cities and lakes. It is
found that the air over the cities and lakes
contains very little pollen as long as the
cities and lakes are warmer than the sur-
rounding country. The principles involved
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are that upward currents of air from warm
objects prevent particles from falling. A
five-minute motion picture shows a model
city in which the fall-out particles are ob-
served when the city is cooler than the air
above. On the other hand when the city is
warmer than the air the smaller particles
fail to fall and drift away from the city.
These findings throw much light upon the
fall-out radioactive dust and suggest a
method by which cities, villages or even iso-
lated farms can be protected against fall-
out.

Air Rescue and the Physician. Major
HaMmictoxn H. Buacksuear, USAF (MC).
Hq. Air Rescue Service, Orlando Air
Force Base, Fla.

The Air Rescue Service of the Military
Air Transport Service provides world-wide
rescue coverage for Armed Forces and civil-
1an aviation. The basic mission involves pen-
etration to accident sites regardless of weath-
er or terrain. Lifesaving first aid and sup-
portive care must be rendered at the site.
Safe evacuation of rescued must follow. In
providing initial diagnosis and treatment, the
Air Rescue Service is more a medical
treatment than an air transport facility.
Having only seven medical officers, Air
Rescue Service must ask military and civil-
ian physicians to go on missions, determine
proficiency of rescue medical personnel, and
evaluate medical training methods, equip-
ment and techniques. To respond, these
physicians must understand Air Rescue
Service capabilities, limitations, techniques
and operating conditions. The purpose of
this paper is to promote co-ordination and
understanding and thus increase the effec-
tiveness of rescue aircrews, enable the phy-
siclan to request appropriate assistance, and
reduce the loss of priceless aircrews.

Evolution of Oxygen Equipment. ArRTHUR
E. Micier, B.S. Scctt Aviation Corpora-
tion, Lancaster, N. Y,

Man is adapted for life and function un-
der specific conditions which comprise his
“natural environment.” Because he is crea-
tive, man has invented and devised mechani-
cal devices to compensate for his physical
limitations, and thereby man is able to exist
and function in unnatural environments.
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More than one hundred years ago, breathing
equipment was developed to enable man to
work and survive in smoke, toxic gases, or
oxygen deficient atmospheres. As industrial
technology created new respiratory hazards,
man devised new and improved respiratory
protective equipment. When man invaded
a new domain for which he was physio-
logically unsuited, oxygen equipment for avi-
ation was devised. Increasing flight altitudes
have necessitated constant development. To-

day’s oxygen equipment is far more com-
plex and costly than that of two or three
decades ago, but it keeps man alive and
efficient at altitudes which are far beyond
the wildest dreams of the most enthusiastic
of our early aeronauts. So far the develop-
ment of oxygen equipment has kept pace
with the increase in operational altitudes,
but what of the future? Will oxygen equip-
ment as we know it become obsolete? If
so, what will take its place?

New Aircraft: New Problems

The great breadth of the field of aviation medicine is pointed up by
the diversity of the problems incidental to successful flight operations . . .
The most pressing medical problems, however, are connected with military
aviation. The great hazard in flying is emphasized by the fact that the
death rate for the military pilot in peacetime is comparable to that for
the non-flying officer in wartime. . . .

The important medical aspects of military aviation center around the
selection and care of the flyer, the fitness of his environment, and his
escape and survival in case of accident. Although these general aspects
remain the same, the specific problems keep changing with the introduction
of new aircraft. There are few areas of medical research today more

challenging than those belonging to military aviation medicine-—ASHTON
GRAYBIEL: Merck Report, 64:13, 1955,
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