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Nutrition and Endurance

Benjamin H. Ershoff

...is Director of Research atthe Emory H. Thurston Labora-
tories and an associate professor of biochemistry atthe Univer-
sity of California. He has published some 60 papers onnutrition.

Since antiquity the belief has persisted that the eating of certain
foods would affect the physical performance of man. Thusthe primitive
hunter ate the heart of the beast he had slain so that he might gain the
courage and cunning of his adversary; and to this day there is a wide-
spread belief that certain foods such as fish and eggs will increase the
fertility, libido, and potency of man.

The belief that man may gain the characteristics of his adver-
sary by eating parts of his body no longer is tenable; *but the fact that
food may affect one's morale, attitudes, mental processes, physical
vigor, and the ability to withstand stress is one that modern science has
clearly demonstrated.

This was emphasized on a mass scale in the occupied countries
of Europe during the war. The Nazis recognized the tremendous im-
portance of B-complex vitamin deficiencies as a military ally and con-
scious efforts were made to strip the conquered countries of foods richin
these elements. For where the native population was deficient in the B
vitamins, their willto resist was undermined;as a group they were more
resigned to their fate and less inclined to participate in underground ac-
tivities and organized sabotage.

It is becoming increasingly apparent that diets which may be
adequate under 'mormal” conditions may be inadequate for resistance
to stress. These observations are of utmost importance to the men
responsible for the planning and preparation of military rations. Con-
sequently ONR, in collaboration with other Defense Department agencies,
is sponsoring researchprojects to determine to what extentdietary fac-
tors affect the ability of military personnel to function under conditions
of stress (including hemorrhage, trauma, burns, shock, etc.).

It has been observed that the ability of an animal to survive and
recover after extensive injury and loss of blood is dependent to a con-
siderable degree on its nutritional state. Similarly, an animal's diet
profoundly affects its ability to survive when exposed to low temper-
atures (such as occur in Arctic regions), low oxygen pressures (such
as occur at high altitudes), or multiple exposures to sub-lethal doses
of X-irradiation (similar to that which occurs inthe vicinity of an atomic
explosion).

Unfortunately results obtained with experimental animals will
not necessarily be valid for man. For this reason tests must be re-
peated on humans before their authenticity for man can be established.
In the past, however, man and the rat have frequently reacted in a sim-
ilar manner to changes in diet.
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Investigations in this laboratory have been concerned with the
following problems: (1) the effects of mild (sub-clinical) nutritional
deficiencies on subsequent resistance to stress; (2) the effects of tran-
sient deficiencies on subsequent resistance to stress; and (3) the ef-
fects of an unidentified factor (or factors) in liver on animals exposed
to diverse types of stress.

It was observed that a sub-clinical deficiency of riboflavin (BZ)
or Vitamin A, whichhad little if any visible effect on animals under nor-
mal conditions, markedly impaired their ability to survive under con-
ditions of low temperature. Such a deficiency also increased the le-
thal effects of X-irradiation inthe rat. Thesefindings suggest thatdiets
which may be adequate for military personnel under ordinary condi-
tions may be inadequate if personnel are exposed to low temperatures
or other adverse circumstances.

Stated in another way, what we ate last year, last month, or
last week may definitely determine whether we recover from shock,
from exposure to hard radiation, from injuries, or from being poi-
soned by chemical agents.

Other findings from this laboratory indicate that once an animal
has been nutritionally deficient, its ability to adjust to stress may be
- impaired for months or even longer after its deficiency has apparently
been cured. Thus rats depleted of Vitamin A early in life and then fed
large doses of it continued to show an impaired ability to survive expo-
sure to low environmental temperatures months after all symptoms of
vitamin deficiency had been ameliorated. There is evidence to indi-
cate that similar results may occur in man.

On the basis of such findings it may be desirable to screen mili-
tary personnel for a history of past nutritional deficiencies before as-
signing them to duties where they may be exposed to undue stress. For
once a personhas beennutritionally deficient, his ability to survive after
exposure to low temperatures, atomic radiation, or injury may be im-
paired for months or even years after thedeficiencyhas apparently been
corrected. Obviously such persons will be more likely to become cas-
ualties than persons who had never previously been deficient.

One of the most striking findings of this laboratory was the ob-
servation that there exists in liver and certain other foods a factor, or
factors, apparently stemming from none of the known nutritional ele-
ments, which markedly increases the ability of rats to withstand expo-
sure to various kinds of stress. One experiment of particular interest
to naval personnel was the demonstration that liver markedly increased
the ability of rats to swim in cold water.

Immersion, as the result of falling overboard, abandoning ship,
or bailing out, is a real threat to the man at sea. To find out what ef-
fect diethas on chances of survival under such conditions, experiments
were conducted with three groups of laboratory animals which differed
only in respectto the diets fed. Group I was placed on a purified ration
containing the various vitamins in synthetic form; Group II's diet was
similar but contained increased amounts of the known B vitamins; Group
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Methyl Alcohol Poisoning

Albert M. Potts

...Assistant Professor of Ophthalmic Researchat Western Re-
serve University, holdsa Ph. D. from the University of Chicago,
where he did research during the war for the Manhattan Project.

A wellFknown chemistry professor atthe University of Chicago is
fond of remarking to his classes how kind it was of Providence to have
made at least the second member of the aliphatic alcohols (ethyl or,
more popularly, beverage alcohol) relatively non-toxic. Ignorance that
this is not true of the first member of the series (methyl or'wood'al-
cohol) has been the cause of the death and blindness of thousands of
persons in all parts of the globe.

Interestingly enough, methyl alcohol or methanol poisoning is, in
its origin, a uniquely Americanproblem and a Twentieth-Century Amer-
ican problem at that. Until 1895 only one case of methanol poisoning
had been recorded in the world literature; since that time thousands of
cases have occurred and for 16 years every one of these was from the
North American Continent. The explanation is a curious one. Until
1890 the only methanol available was '"wood alcohol, " prepared by the
dry distillation of wood. This was a nauseating fluid, with an offensive
odor, that no one in his right mind would drink. In 1890, however, a
practical process was developed in this country for purifying wood al-
cohol to the point where it was virtually tasteless and odorless. The
product was widely publicized as '"Columnian Spirits', '"Standard Wood
Spirits", ""Colonial Spirits', "Union Spirits", '""Eagle Spirits", ""Cologne
Spirits", etc. At first manufacturers vehemently denied the toxicity of
their product, and later they made every effortto conceal its poisonous
nature. This tax-free material sold at 50 cents per gallon, as com-
pared to $2.50 per gallon for taxed grain alcohol. These two factors—
cheapness and cultivated ignorance— were an irresistible sales booster
which caused death or blindness for many a thirsty customer. In 1904
a reportof 275 cases was presented in the Journal of the American Med-
ical Association with a pleafor stopping the manufacture of '"Columnian
Spirits' and substitution instead of a cheapdenatured ethanol. This was
never done, however, and in the middle Twenties the advent of synthetic
methanol made from carbon monoxide and hydrogen put an even purer
and cheaper and consequently more dangerous product on the market.

Thus, ever sincethe turn of the century, when access to sufficient
quantities of ethyl alcohol has been denied— as it was in the Prohibition
Era or amongthe Armed Forces inthe two World Wars— cases of meth-
anol poisoning rose alarmingly above the usual number caused by "'smoke"
drinking along skid row. In World War II the astounding proportion of
six per cent of all blindness in the Armed Forces was due to methyl
alcohol intoxication! And this statistic does not even include patients
who died blind from the poison. More recent literature contains five
reports from the United States Navy alone concerning 127 cases of meth-
anol poisoning in World War II. Moreover, this is by no means an
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The idea that a metabolic product—not the alcohol itself —really
does the poisoning has gained support, and those who claim that methyl
alcohol itself is the proximal toxic agent have diminished with the years.
There are many who claim that formaldehyde or formic acid, the two
intermediate oxidation products between methanol and carbon dioxide,
are the actual poison. Ferdinand Flury, the eminent German toxico-
logist, was an enthusiastic proponent of the formaldehyde theory. Flury
was, perhaps, the first to point out that whereas formic acid is a fairly
toxic substance, the actual oxidation product found in tissues is sodium
formate, a compound well tolerated by the animal body. Keeser and
Vincke demonstrated that if conditions were properly adjusted, formal-
dehyde could be detected chemically in minced liver incubated with methyl
alcohol. If too muchliver is present, no formaldehyde is found because
it combines with thetissue and disappears. Failureto find formaldehyde
was one factor which made earlier workers minimize its role in methanol
poisoning. More recently the extensive studies of other investigators
have brought the formic acid theory into prominence once more, although
no direct proof is adduced for its preeminent role.

Let us summarize the areas in which confusion exists, Methanol
is atoxic substance whose LD50 for humans is unknown and whose very
nature precludes gathering accurate data. The available figures show

extreme variation in indivi-
mosanrty dual human susceptibility and
a marked difference between
humans and experimentalani-
mals. The latent period and
Gt the severe acidosis charac-
- teristic of human poisoning are
3.5m totally lacking in experimental
—— animals. The nature of the
Ton proximal toxic agent is com-
pletely unknown; three com-
pounds — methanol, formalde-
hyde, and formate— have each
been violently accused, with a
half dozen impurities playing
minor villainous roles in the
literature.

[

TNy nmn

25

In considering what con-
tribution the Western Reserve
group might make to this 50-
year-old problem it seemed to
us that it might be well to try
a fundamental rather than an
empirical approach. If one
were able to understand the
basic biochemical process in-
volved in methyl alcohol poi-
soning, a rational therapy
might present itself.
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Levels of methanol and oxidation pro-
ducts which give 50 percent inhibition One of the areas of spe-
of retinal metabolism are shown here. cial interest was the nature
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of the proximal toxic agent. PERCENT @ Methandl
Since we are particularlyin- DEATHS 8 Methanol plus 0T5gmsx2
terested in the effects of or less Antabuse/Kg mouse

methanol onvision, we have

conducted a series of invitro

experiments on surviving re- 100%
tina, using inhibition of the
metabolic activity of the re-
tina as a measure of toxicity. -~
Methanol, formaldehyde, and  50%f---------7---=---- / """"""" L0so
formate were investigated in

turn, and it was found without oxt- = Jo ()
exception that the most toxic B ° % "
substance of the three was 0 X Sl 0

formaldehyde. The most sus- 4 D(;SAG lé
ceptible metabolic activity

proved tobe the utilization of Grams Methanol per Ka mouse
carbohydrates in theabsence Effect of antabuse on methanol toxicity.
of oxygen (anerobic glycoly- Note the sharply increased toxic effect.
sis). Subsequent work has

shown the inhibition tobe lo-

calized in an important enzyme (hexokinase) essential for this mechan-
ism. The extreme degree of inhibition can be seen in the graph on page
8. It isevident that formaldehyde is 3, 000 times more active than meth-
anol and 25 times more active than formate in producing this effect. If
one assumes that 8 or even 30 cc of methanol can produce blindness, and
if one assumes 100 percent conversion to formate or to formaldehyde, the
only substance of the three present in amounts large enough todamage the
retina of a 150-1b man, for example, would be the formaldehyde. As a
matter of fact, only 18 percent conversion of the formaldehyde would be
necessary. This is a crude oversimplification, but it clearly points out
that formaldehyde is the only substance present in anywhere near the con-
centrations necessary to damage the retina.

In another study of methanol poisoning in mice it was found that a
subtoxic dose of Antabuse (an anti-alcoholism drug) roughly doubled the
methanol toxicity (i. e., halved the LD5g). It is believed that Antabuse,
when given to individuals before a dose of ethyl alcohol, inhibits the
further oxidation of ethanol beyond the acetaldehyde stage. Thus ace-
taldehyde accumulates and makesthe imbiber sick. Itis our conclusion
that methanol toxicity is likewise increased by inhibiting oxidation of
methyl alcohol beyond the formaldehyde stage, allowing formaldehyde
to accumulate. This is substantiated by later work in which we found
that certain substances which neutralize formaldehyde counteracted the
additional toxicity due to Antabuse, but not the initial toxicity of the
methanol itself.

Actually this paper has touched on only a few of the aspects of the
problem which we are studying. There are many others under investi-
gation, for the problem is a complex one. At present one is faced in
methanol poisoning with an entity like an iceberg—much more extensive
than it appears on the surface. On the basis of work to date one can
approach the problem with some hypotheses—educated hunches, per-
haps—only partly substantiated by experiment. It is our sincere hope
that further experimentation will bring this strangely redoubtable problem
nearer to a satisfactory solution.
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A Unique Multiple Tube Manometer

H. W. Ibser

...whoholds a M. S. from the University of Wisconsin, is writ-
ing his Ph.D. thesis on experiments made withthe manometer.

John R. Roebuck

...a graduate of McGill University, was on the teaching staff
of the University of Wisconsin until his retirement in 1947.

The oldest and simplest way to measure fluid pressures is to
use a glass U-tube containing a liquid whose displacement into one of
the arms of the tube indicates the pressure applied to the other arm.
In order to measure higher pressures, early physicists merely made
the branch of the "U" in which the liquid rises longer. During the nine-
teenth century the French physicist Amagat constructed in a mine shaft
a mercury-containing column hundreds of feetlong, and his countryman
Cailletetattached a similar tube to the Eiffel Tower in Paris. The lack
of temperature control of the mercury in these columns made precise
measurement with them impossible, although Cailletet used the clever
scheme of stretching alongthe Eiffel Tower manometer tube a wire, the
electrical resistance of which served as anindex of the average tempera-
ture of the mercury column, so that the density of the mercury could
be calculated.

The determination of high pressures by somewhat less heroic
measures was made possible by the advent in German and Dutch lab-
oratories of the multiple column manometer. Such an instrument,
shown below, consists of a number of mercury columns placed side-
by-side between common top and bottom levels. The pressure gen-
erated by the first mercury column (the right-hand column in the figure
below) is transmitted, by a fluid less
dense than mercury, from its lower
end to the upper end of the second mer-
cury column;the pressure at the lower
end of the second column is similarly
transferred to the top of a third col-
umn, etc. Oil, water, and gases have
been used for transmitting pressures
between the mercury columns of such
instruments. The total pressure gen-
erated is nearly equal to that of a
single mercury column n times as
long as any one of the n columns ac-
tually used. A multiple manometer
capable of measuring approximately 30
kg/cm 2 may be conveniently housed in a
rather ordinary laboratory room; one
built of glass has, infact, been installed

\/ at the National Bureau of Standards.

MERCURY The problem of temperature control is
much simpler than for an equiva-
Multiple column manometer. lent single tube, so that movement
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which can be swung on vertical axes from the surfaces to a measuring
tape. The invar measuring tape used was made for the purpose by the
Swiss Societe’Genevoise d'Instruments de Physique.

During a reading, the average temperature of the manometer used
for calculating the densities of the mercury and toluene is obtained from
thermometers located at several levels. The steel tubes composing the
manometer proper are surrounded by a circulating bath of kerosene, but
they are so extensive that it is difficult to hold the manometer's tem-
perature constantto within less than a few tenths of a degree centigrade.
This and other possible sources of error make itdesirable todetermine
the consistency of the manometer's readings when the instrument is
balanced against an independent pressure source known to be constant.
It isdifficult to produce such a source having a pressure approximately
equal to the maximum pressure obtainable from the manometer; we have
used the expedient of testing the manometer against a rotating piston gage.

A rotating piston gage (below) consists essentially of a carefully
made cylinder, the lower end of which extends vertically through the
wall of a strong pressure chamber filled with liquid, and the upper end
of which is loaded. The pressure inside the chamber will be equal to
the load on the piston divided by the cross-sectional area of the piston.

By rotating the piston, the effect of static friction between it and
the packing through which it enters the chamber can be eliminated.

Our pistonis of 5/8-inch diameter, uniform within about two wave-
lengths of yellow light. Although this precision approaches the best
practically attainable, the corresponding variation in the cross-sectional
area of the piston is more than one and one-half parts in 10, 000. We
can, however, increase the sen-
sitivity to better than one part
in 10, 000 by using a particular
zone of the piston when bal-
ancing the manometer against
—— LOAD the piston gage in order to test
the manometer,

Since the piston load need
+——PISTON not be changed in making a se-
ries of test balances, no very
accurate knowledge of its mag-
nitude—about 870 pounds to gen-
erate 200 kg/cm2—is needed.

o PACKING
.

Manometer readings made
—_— PPESSUPE against the rotating piston can
) CHAMBER be reproduced to within one hun-
dredth of one percent. The test
% reflects errors of both the pis-
ton gage and the manometer;the
A rotating piston gage used to test latter is probably even more re-
the consistency of the manometer, liable than the test indicates.
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The Sea and the Land

George F. Carter

. . . Chairman of the Geography Department at Johns Hopkins Uni-
versity's Isaiah Bowman School of Geography, directs an ONR
projectaimed at determining ages of Chesapeake Bayterraces.

The ''restless sea' is a phrase often used but usually applied to
periodic tides and wind-blown waves. In abroader sensethe sea is also
restless in that it shifts its boundaries in relation to the land. One usu-
ally thinks of these great changes as having occurred in past geologic
times and having little to do with modern problems. But if we concen-
trate on the past millionyears we find that the sea has been and still is
actively moving. The rates of change are of significance, even in prac-
tical ways, and in geologic terms they are spectacular.

For example, the tidal gauge records at Baltimore and elsewhere
along the Eastern Seaboard indicate that since 1900 the sea has been
rising at varying speeds: From 1930 to 1947 at the rapid rate of . 02 foot
per year, seven times as fast as it rose from 1895 to 1930. Thus the
total rise since 1895 has been about five inches—a rate which, if con-
tinued, would be catastrophic to such low-lying lands as the Delmarva
Peninsula. In fact, had the sea moved at the 1930-1947 rate since colo-
nial times, there would have been a six-foot change in sea level —def-
initely noticeable in dock works. A quick check of such installations,
however, shows that they are not six feet too low! Thus we may con-
clude that sea level was changing at a faster rate from 1930-1947 than
in other years since colonial times.

But why should the sea be rising in this century, and how do
we know that it isthe sea and not the land that is moving? The first part
of this question is relatively easy to answer. During our own century,
there has been extensive thawing in high latitudes. Permafrost hasbeen
retreating rapidly, forests have been moving north, and glaciers andice
caps have been melting at spectacular rates. Since glaciers and ice re-
present cubic miles of water locked up on the land, land-ice melt adds
water to the sea, causing its levelto rise., We have, then, two observed
phenomena: First, tide gauges indicate a rising sea level inthe Twentieth
Century; second, studies of glaciers and climate indicate extensive ice
melt. The connection between the two is obvious.

That land moves is also known, and it may be assumed that some
lands bordering the sea are now in motion. Such movements, however,
which may be either up or down, tend to be localized and generally are
slower than changes due to ice melt. It is well known, of course, that
the land near the ancient ice caps is still rebounding relatively rapidly
from depression caused by the weight of the ice. Parts of Finland, for
example, are growing rapidly as land emerges from the seal But it is
worth repeating that such land movements are local, and probably ex-
ceptional; furthermore, every case must be proven by examining each
local area separately. On the other hand, we know the sea has been and
is now rising throughout the world.
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This raises questions of practical importance. Is the sea going
to continue to rise at this rate? How far could it go if all the ice were
to melt? Is it possible or advisable to take such possibilities into ac-
count in planning shore installations?

Estimates of the amounts of ice on the land (principally in Ant-
arctica and Greenland) indicate a possible ultimate sea-level rise of
about 100 feet. We canhardly plan for such a contingency! The shore-
line of the whole world would be drastically changed. The East and Gulf
coasts of America, for example, would be altered beyond recognition.
Long Island, most of New Jersey, the Delmarva Peninsula, most of
Florida, and great slices of the other coastal plain states would be under
water. The Chesapeake Bay would cease to be a bay, while an inland
sea would be created in the SanJoaquin-Sacramento Valley; the Imperial
Valley would become an extension of the Gulf of Lower California!

Is this likely to occur ? If so, when? These questions arehardto
answer, because some of the evidence is a bit contradictory. Ingeneral
during Recent time! sea levels have risen, but they have not done so at
a steady rate. This makes prediction atouchy business. For example,
since thetime of Christ sea level seems tohave been remarkably stable.
The ancient harbor works in the Near East do not seem to be seriously
out of line with modern sea stands; the dock installations at Caesarea,
partly built in the time of Herod, are still sound. This would not have
been true, of course, if sea levels had been rising atthe 1930-1947 rate
for thousands of years. One explanation for this puzzling situation is
that the stability of the sea levels may be more apparent than real;that
is, during the 2000 years since Christ, the sea may have fallen slightly
and then returned to present levels. Moreover, we must remember that
2000 years in geologic terms is not very long. Thus the fact that sea
level has remained relatively stable during this time does not mean that
it has reached its peak. These suppositions, however, do not help us
in our attempts to predict the immediate future. Since the level of the
sea has changed in an irregular way since the end of the last ice age,
we have nothing consistent on which to base any detailed forecast.

It is not, however, impossible to guess the generaltrend. Though
there have been periods (i.e., the last 2000 years) when sea level has
seemed to change little, an over-all view of Recent time shows that there
have been generally rising sealevels accompanying fluctuating but pro-
gressive retreat of theglaciers. It is somethinglike the frog who jumps
three feet up the hill and falls back two; eventually he will reach the top,
though his progress may be intermittent and slow., Likewise, though
there maybe interruptions in the melting of glaciers and the rise of the
sea, progress, from the over-all viewpoint, is steady and consistent.

One thing, at least, is certain: We are in the terminal phase of a
glacial period and this means that we should expect rising sea levels.

lRecent time is the geological term for the period since the major re-
treat of the last ice age began, variously estimated at 12, 000 to 25, 000
years ago.
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SEA TRAINING FOR THE TECHNICAL RESERVE

CAPT Leonard B, Loeb, USNR (Ret.)

...can speak with considerable authority on the subject of
sea duty for Navy scientists. Though not a VNRR member,
his years of naval service "afloat'" and his scientific expe-
rience (as Physics Professor at the University of California)
have given him a special interest in unit activities, in which
he has participated extensively.

As a Second Lieutenant, U. S. Army Reserve, in World War I, I
was engaged largely in what today would be called scientific liaison and
technical intelligence in France. As time wore on I becamedeeply im-
pressed with certainunpleasant facts. Many devicesdeveloped by Amer-
ican scientists in support of the war effort were physically well con-
ceived and sound but utterly useless for the practical purpose for which
they were intended. On the other hand those developed hurriedly and
cheaply by the French scientists, who had an enemy within their borders,
were exceptionally useful. It was at once obvious that the American
scientist, secure in his laboratory and with no contact with the fighting
front, could not conceive of the conditions under which his gear would
be used. The French scientist, however, was sent to the front, where
the problem to be solved was acute. There, with the situation clearly
in mind, he achieved a satisfactory, though perhaps not perfect, solu-
tion.

This situation with American scientists, it might be argued, could
have been ameliorated had they been properly briefed by the Army
officers concerned. Here again, however, there seemedto be no meet-
ing of the minds—and this still holds true today, despite the improved
training. The military officer, no matter how intelligent and well
trained, is notin a positionto know the highly teghnical developments in
science and their possibilities for exploitation. The scientist, in turn,
unfamiliar with the military problems, is unable to visualize the problem
correctly from a tactical and utilitarian point of view.

With this situation deeply impressed on my mind, I was glad of the
opportunity to accept an ensign's commission in the newly re-organized
Naval Reserve in 1923. Though it would have been possible to hold out
for more rank on the basis of an established career as a physicist, I
accepted the ensign's rank, since it enabled meto go on sea duty training
and learn, from the ground up, the qualities, functions, and actions of
the ships that made up our sea-going fighting force. In consequence,
prior to World War II I had done duty ranging from engineering to deck
watches on practically all fleet types of vessels exceptaircraft carriers
and light cruisers. In additionI had been stationed at a Naval Air Station
and had done experimental work at the Naval Proving Ground.! In
the course of thesetraining tours Ibecame acquainted with many officers
whobecame our leaders in World War II, Through these officers I was
encouraged to take correspondence courses, the most important being
the Naval War College Reserve Course on Strategy and Tactics. With

INote that except for the Naval Research Laboratorythere were not many

“wscarch activities open to Reserve training before World War II.
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this background it then became possible to appreciate the critiques of
F'leet battle problems assigned as reading on cruises and to understand
the strategical andtactical problems which influenced the design of ship
types as a result of scientific research.

Without my background of active sea training duty, I could never
have satisfactorily carried out the World War II duties assigned me.
Even though I was shore-based (and filling just the sort of jobs in which
many of you will serve) unquestionably my most frequent function was
that of translating the needs of the operating Navy to my fellow scientists
in terms of their art, and conversely of indicating to the naval officer
the practical limitations of using scientific knowledge and ways of work-
ing intelligently with his more academic civilian colleagues.

For the scientist who goes to sea for the first time, there will be
many surprises in store, though he may feel his theoretical knowledge
should have prepared him for them. For example it is hard at first to
conceive of the potential power of a 10, 000 ton vessel when it appears
from land to be moving at a slow walk. Another effect striking to the
novice is that of wind and sea onlarge and powerful ships, despite their
power and inertia. This inertia manifests itself in the low acceleration
for forward or backward motion. Thus, such ship-handling procedures
as mooring, docking, getting underway, and towing, consume time un-
thinkable to the landsman. To moor a battleship in the simplest way
requires well in excess of 30 minutes. Again, preparations for getting
a ship underway after a nightat a buoy are not a matter of minutes, but
hours. Those inexperienced at sea may feel that these matters are of
no concern tothe technical reservist, but they are. Unless the scientist
experiences and has the ''feel' of these properties, he will be unable to
appreciate certain tactical aspects of the gear he will design.

For example, the slowness of maneuvering introduces ""dead times;,'
when the vessel is highly vulnerable to attack. When maneuvering at
full power with plenty of sea room, a modern Naval vesselis, of course,
relatively safe. But engaged in evolutions where she is caught at rest
or in a changing state of motion (even in a turn at slow speed) a ship is
a prime target.

Let us be more specific as to what these factors may do to limit
scientificdevelopment. It has frequently occurredto various scientists
that a ship could be protected from torpedo attackby means of nets about
the ship's hull or by more ingenious scientific devices that could detect
and detonate the torpedo before it came within vulnerable range. To one
who has watched the maneuver of streaming paravanes?, however, the
solution suggested above begins to have its drawbacks. When one also
contemplates zigzagging at night in formation with a darkened ship,
especiallyin a seaway of any proportions, the solutions proposed become
almost fantastic. Thus the specialist officer himself can intuitively
sense the reasonable, and if relegated to laboratory duty during war,

A torpedo-shapedunderwater protective device with sawlike teeth inits
forward end for use by vessels in mined areas to sever the moorings
of the mines.
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will feel less inclined to condemn ''the brass' for killing some ingenious
scientific idea or gadget. It does nottake much imaginationto recall an
infinity of other problems such as communications and signalling, search,
fire control, and detection, whose nature and solutions can never prop-
erly be appreciated unless one has been to sea. At one time before the
advent of radar, I undertook for the Navy a study of binaural sound lo-
cation on shipboard using the most modern acousticdevices of the time.
When assigned the taskI had my misgivings about shipboard noises. As
it developed later, shipboard experience showed wind noises were, in
fact, an unexpectedly serious.factor. Thus, despite filters and other
devices, the method was found practically hopeless, even though we
could have reduced some of the background. It could be added on the
positive side that if the technical reservist has sea duty appropriate to
his skills, he may often observe situations that on account of his unique
knowledge he alone can help in solving.

In summary, a technical or scientific reserve officer, no matter
what specialized duties he will perform ashore, can never really be of
effective use tothe Navy inhis profession and as an officer unless he has
had training cruisesat sea. There are noindoctrination courses or texts
that can outline the situations and give the scientists the "feel” of the
problem as well as canhis ownfirst -hand experience. To this I would
like to add a personal observation garnered over many years of active
scientific research, thatthe greatand inspired solutions to technical and
scientific problems come from those of qualified background who have had
an intimate contact with the situation which affects the subconscious mind
and permits intuitive genius to act.

Calling All Geographers

The Navy has good news for geographers, especially for younger
members of the profession, who are wrestling with the problem of com-
pulsory military service. An analysis of inquiries received by the
Committee of Geographers in National Defense indicates that many mem -
bers are contemplating military service in the near future and are anxious
to learn about opportunities that are available to utilize their experience
and training. Actually there are many active duty assignments in the
Navy in which this can be done.

Professional geographers are uniquely qualified by their training
and education to fill military assignments in naval intelligence, naval
communications, photo-interpretation, or hydrographic activities. The
Navy has therefore informed its Offices of Naval Officer Procurement
that applicants withacademic degrees and/or experience inthe following
fields of endeavor will be given consideration for commissions in the U. S.
Naval Reserve: physicalgeography, geology, economic geography, car-
tography, map making, geographic research, photogrammetry, foreign
languages and regional specialties. Any geographer interested in ob-
taining a commission should, at the earliest opportunity, contact the
nearest Office of Naval Officer Procurement for further information.
These offices are located in 27 of the larger cities and information on
their addresses can be obtained from any Navy recruiting station or
from other local Navy activities. Many of those who apply willfind that
they have qualifications which permit them to fulfill their military ob-
ligations by obtaining Naval Reserve commissions.
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