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COVER PHOTO: Waiting expectantly as a ''catch" is pulled
up on the end of a tapered cable is a very unusual group of
deep-sea fishermen: The crew and scientists of the Danish
ship Galathea. Their objective was science, not sport. For
more about what they caught and "the ones that got away'' see
"Dredging Life From the Bottom of the Sea, " by Dr. Claude
E. ZoBell, pp. 14-20.

Research Reviews endeavers to report briefly highlights of technical
progress in research by Navy laboratories and contractors and the de-
velopment of important naval research facilities. Articles which meet
these broad criteria and possess a good degree of readability are wel-
comed. Manuscripts and changes of address should be sent to Code 250,
Office of Naval Research, Washington, D. C.
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Headgear for Safer Flying

A staff-written article on work conducted by the
Development Division and Materials Depart-
ment of the Cornell Aeronautical Laboratory.

Disaster is at hand if a man at the controls of a plane is knocked
into semiconsciousness and no one is available to take over. Since this
is a common situation in military craft under enemy fire, it has be-
come essential to equip flyers with helmets that will afford them maxi-
mum protection against head injury. The Office of Naval Research and
the Navy's Bureau of Aeronautics came to grips with this problem by
contracting withthe Cornell Aeronautical Laboratory to make a thorough
study of the best helmets so far devised and to supplement these studies
with others aimed at designing a head covering superior to any now in
use.

There were a lot of factors to consider before any real evaluation
could be made of the effectiveness of certainhelmetsor of the character-
istics that should be built into new headgear. Unfortunately, designing
an effective helmet is not nearly so simple as it sounds. Obviously it
must be sturdy enough to prevent its bending under heavy blows and
striking the skull through the cushioning material inside. In fact, the
helmet should not even deflect readily enough to dent the padding appre-
ciably before that material has had time to absorb and spread the shock
of the impact, instead of concentrating it on one vulnerable spot. It
might be simple enough to construct a helmet to meet such specifica-
tions were it not for the fact that the pilot of a modern plane must have
unimpeded vision and free head movement to do his complex job well.
Therefore, his headgear, though it must be sturdy, must also be com-
paratively light and compact. Obviously these requirements present
some difficulties.

To design an effective helmet there were four things researchers
needed to know: i

(1) What parts of the head were particularly vulnerable and needed

protection.

(2) How strong the helmet shell should be.

(3) What kind of padding (suspension) it should contain.

(4) How much force applied to a particular portion of the helmet

would be cushioned by various suspension systems.

One way to get data on what constitutes an '"ideal'™ helmet was to
take a few of the common types used in football, industry and the Armed
Services and find out in what ways they were satisfactory and in what
ways they were deficient. Seven! were selected—including one football
helmet and six anti-buffet and crash helmets furnished by the Bureau
of Aeronautics (Figure 1). Adequate testing of these presented some

1Though eight helmets are shown inFigure 1, no. 6 was used only for im-
pacttests; therefore only sevenhelmets were actuallytested completely.
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problems. Justtesting the helmets alone would give some valuable data
on their durability under impact, but it would not tell the investigators
how well they could protect the human beings who were to wear them.
And after all, it would be of little use to have the helmet remain in fine
shape while the skull of the pilot wearing it was shattered. This was a
definite possibility with certain types of headgear.

Naturally the researchers could not use human guinea pigs for
these life-and-death experiments. So theytried aneffective substitute —
constructing a head form that would simulate the real thing (see frontis-
piece). This presented a complex problem. Skin, muscle, bone and
brain all had to be imitated by synthetic materials that would offer ap-
proximately the same susceptibility to damage as the human head.

Actually physiologists felt it would not be feasible to attempt to
duplicate exactly the head and brain. A reasonable facsimile was all
they were aiming at. Measurements were made of head dimensions to
find out how the various parts such as the cranial vault, the face, and
the neck should be bonded together. Then a plastic head form was made
of two shells of methyl methacrylate, which, it was felt, would meet the
specifications. Unfortunately no really satisfactory method could be
found to measure the consistency and stiffness of human brains, so an
educated guess had to be made as tothe material best suited to simulate
them. The gelatinous brain fluid first used proved tobe tootemperature-
sensitive, and a high-viscosity silicone oil was substituted which proved
more satisfactory. No attempt was made to duplicate the brain's entire
anatomy, but certain vital vulnerable portions were constructed. Then
a rather satisfactory imitation of skin to cover the plastic headform
was obtained by the use of a polyvinyl foam, after tests had been made
to determine the thickness, compressibility, flaccidity and resistance
of human tissue. A final touch of realism was added; since hair affords
considerable protection from blows to the head, researchers felt that
the headform should not be a "baldy.' They were a bit puzzled, how-
ever, by the factthat aircraft pilots, like other men, vary in the amount
of hair they have and some even aggravate the situation by getting crew-
cuts, The scientists solved the problem rather simply by the use of
various toupees.

Duplicating combat conditions was also a problem, but long ex-
perience of the Cornell Aeronautical Laboratory with aviation problems
had resulted in plenty of engineering skill that came in handy to the hel-
met investigators. A platform and track were built to accommodate a
12-pound catapult car to which a ram was attached (Figures 2 and 3).
The evaluation procedure simulated crash impacts by catapulting the
ram against the sample helmet, which was mounted on a plastic head-
form. The headform was attached to a plastic neck which afforded it
support approximately equal to that given a human head by the neck
muscles. Though it was recognized that fatalities resulting from blows
to the head are often caused by neck injuries, researchers on this proj-
ect decided to keep the problem simple by confining their attention to
the skull. This was about all the special equipment the experimenters
needed. In conjunction with it, they used a battery of instruments—a
barium titanate accelerometer, a pressure pick-up, four SR-4 bonded
strain gages, and a drum chronograph— to measure and record the var-
ious physical properties in which they were interested.
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Figure 5. Method of measuring stiffness of skull and helmet.

suprising results were obtained. Foam rubber and felt, long favorite
cushioning materials in a variety of applications, were found to be in-
ferior to a trademarked plastic material called Ensolite,

The way padding was placed in a helmet was found to have a very
definite effect on its efficiency. When the cushioning material was in
direct contact with the head, high peak pressures resulted at the point
of impact. When the padding was supported by a web suspension system,
however, performance of the helmet was much better; the pressure was
distributed to various parts of the skull instead of being concentrated
on one spot. Unfortunately one disadvantage was attached to such a
system— it caused the helmet to slip considerably under the impact.
This does not seem to be a serious difficulty, however, since a chin
strap could be used to anchor the helmet more firmly on the head or a
suitable combination of the two padding systems could be devised. In
either case, the padding should be smoothly attached to the shell, for in
one helmet hard spots under ridges where the webbing was attached
caused harmful load concentrations on the skull.

As the result of ONR's contract with Cornell, a comprehensive
idea of the problems involved in constructing a suitable helmet was
obtained. The investigators of medical phases of the problem had the
benefit of consultation, when needed, with the Cornell Medical College
and with the University of Buffalo Medical School. The recommenda-
tions of the investigating groups as a whole were:

(1) For proper support of the head within the hard shell of the

helmet, the favorable features of the web or strap suspension
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system should be combined with suitable contact padding to allow
loads to be transmitted from the helmet shell to the head with a
minimum of load concentration and slippage.

(2) The stiffness of the helmet shell should be increased (in a
manner not to increase the weight) in order to allow the load to
be transmitted to the suspension system without having the shell
deflect inward to contact the head.

(3) Helmet designs should not sacrifice form fitness to allow for
head size adjustment. Adequate space must be maintained be-
tween helmet shell and head.

(4) Additional protective features should be considered for the
back of the neck when the head and helmet are tipped forward.
The exposed neck is vulnerable to spinal damage with the helmet
in this position.

(5) Helmet design should eliminate hard fittings and projections
from the helmet shell for attachment of padding or webbing. The
presence of these fittings causes load concentrations which, since
they cannot be properly distributed thru the suspension system,
result in skull damage.

Further work will be necessary to develop additional techniques
of evaluation for improved helmet designs. Such techniques are ex-
pected tobe more far-reachingin their scope than those used at present
because of their utilization of improved instrumentation and head form
developments.

NRL Has New Nuclear Physics Facilities

New facilities for research in nuclear physics, now being com-
pleted, represent the first major laboratory expansion at the Naval
Research Laboratory of ONR since the end of the war. The two new
buildings will provide approximately 40, 000 square feet of laboratory
and office space.

Scientists have already begun to move into one of the buildings, a
two-story square structure of steel-reinforced concrete. This building
will contain a 5-million-electron-volt Van de Graaff generator, in ad-
dition to machine shop facilities. One of the structure's interesting
features is the windowless and completely air-conditioned room pro-
vided for the generator.

The second and larger of the two buildings will contain a 2-million-
electron-volt Van de Graaff generator and also a 20-million-volt beta-
tron. The generator, which is of the vertical type, will be housed in a
four -story tower portion of the L-shaped structure. The betatron will
be housed in one of two heavily shielded rooms with concrete walls
Seven feet thick and a four-and-a-half-foot ceiling. As a protection
against the tremendous radiation emitted by this accelerator, its beam
is directed away from the Laboratory;the nearest dwelling in the direc-
tion of the beam is seven miles away.

224643 0 - 52 - 2
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Operations Research in the Navy

by

C. M. Stearns
Operations Evaluation Group

"We have come to the point where the needs of the Department of
Defense bid fair to require the fulltime of two out of everythree scien-
tists and engineers who are engaged in research and development in this
country . . . Itis a matter of the gravest national import that that vast
mustering of precioustalent be devoted to the tasks that most need to be
done and not pre-empted from other lines of endeavor for use onprojects
that are unnecessary or that could just as well be postponed.' The
speaker was Dr. W. D. Cornell, Director of the Planning Division of
the Research and Development Board; the occasion was the tenth anni-
versary of the Navy's Operations Evaluation Group— a little-known team
that has, since 1942 and under varying titles, been performing a vital
function for the Navy.

Dr. Cornell had a point. To give it weight, it might be added that
the Research and Development Board's descriptive listing of ONR's
current projects alone is four inches thick and contains 1530 single-
spaced pages. There are some 2500 researchtasks tersely described,
and on each of these individual tasks an average of three reports have
beenpublished during the past year. (Forthe Navy asa whole— including
the work sponsored by the Bureaus and the research done in the Naval
laboratories— there are 16 volumes that require four feet of shelf space.)

Who is goingto sift; who is goingto select; who is going tohelp the
Bureau Chiefs and the Chief of Naval Operations to decide, ultimately,
what is going into the ships, intothe planes, or intothe books oftactics?
We begin to see why the Navy has its Operational Development Force
(OPDEVFOR) and Operations Evaluation Group (OEG).

OPDEVFOR deals with the evaluation of weapons and weapon sys-
tems in the hardware prototype stage to determine the utility of those
weapons— much as consumer research operates on household appliances.
OEQG, on its side, deals intheory and statistics; it uses reason and math-
ematical processes to reduce guesswork to logical probabilities.

A characteristic of recent large-scale wars has been their com-
plexity. The number of alternatives which must be considered in any
one decision, and the number of decisions made, at least in part, on
technical grounds increased greatly in the 20th century. Recent wars
have also been characterized by a great increase in mechanization.

C. M. Stearns (A. B., Harvard University) has been Head of the Pub-
lications Section of OEG for the past 18 months. Previously he did
similar work at the California Institute of Technology. During the war
he served as Publications Officer of the Naval Ordnance Laboratory.
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Because the conflicts have lasted for several years, many changes in
equipment and technique have been introduced while they were going on,
and these changes have given great temporary advantages to the side
introducing them. It has been important to anticipate these changes, to
appreciate the new possibilities that they introduce, to detect them by
close measurements of changes in the outcome of particular operations,
and to'devise quickly the proper equipment and tactical countermeasures.

Finally, perhaps one of the most simply expressed characteristics
of recent wars has been their great wealth of incident. There have been
many and repeated engagements, even though the number of large-scale
engagements (clashes of whole Fleets or Armies) has remained small.
When these engagements have consisted of many unit operations with suf-
ficient elements of similarity, an understanding of them obviously can
and should be obtained by established statistical methods. This is the
source of much of the strength of the operations research method, and
the origin of many of its successes. When an operation occurs once or
twice only, the full range of possible outcomes, and how they would be
affected by choices of alternatives, is never fully revealed. The opinion
of the persons participating is the onlyavailable guide. It is well known,
however, that even among operations having an underlying similarity,
there are wide fluctuations in the possible outcomes, and that opinion
based on the outcome of a single engagement may yield very misleading
information as to whatthe most probable outcome in other similar oper-
ations should be. The statistical aspect of operations research removes
these questions from the realm of opinion, and puts the answers on a
solid analytical basis,

This does not mean, of course, that O. R. can predictthe outcome
of any single given engagement. All of these systems aim to have the
player who usesthem win the largest possible number of times. In many
cases, however, their use will lead to the loss of a particular hand which
could have been won in some other unpredictable way.

It may be worthwhile to refer here to certain arbitrarily selected
examples of operations research.

The British Bay of Biscay offensive was a result of the demon-
stration by the Operations Research Section of Coastal Command (RAF)
that a rather small amount of around-the-clock flying in a small area
would expose to surface attack every German submarine leaving port.
Numerous attacks resulted from surprisingly little flying, and many
submarines were sunk or damaged.

Another operation, the South Atlantic air blockade, was little pub-
licized but was nevertheless very important logistically. With a total
of four long-range sorties a day of B-24 and PBM aircraft, the entire
South Atlantic from South America to Africa was blockaded against dis-
guised ships bringing tin and rubber from Japan and Malaya to ports
under Germal control. In January 1944 our forces, with these four
sorties aday, found allfive ships that attempted to make the run. Before
the establishment of the blockade the Germans had been getting more tin
and rubber than we had, since many of the blockade runners had been
successful. The five that were caught carried enough tin and rubber to
keep the German war machine going for 18 months.
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And then, in the Pacific, there was the submariner's 64-dollar
question: Was it better to use radar to detect Jap planes, or was it
better to leave the radar off because it seemed to be attracting Jap
planes as a bare light-bulb attracts mosquitoes? The operations-
research answer: "Leave your radar on; you are 'seeing' more planes
because you can see farther, not because there are more planes there."
(This turned out to be 100 percent correct; we later learned that the
Japs weren't using anyairborne equipment that could detect our radars).

Today, the purpose of the Operations Evaluation Group is ''to pro-
vide the Navy with advice, based on quantitative study of whatever data
may be available, on equipment, tactics, or strategy, to aid in making
the executive decisions that guide the Navy's development and operation.”

An example of the kind of problem currentiy under study by the
Operations Evaluation Group is that of scheduling the activities of sea-
ports heavily taxed by the demands of war. The mathematical technique
that has been used on this problem brings to lighttwo interesting points.
First, it showed that you can run abig system closer to its capacity than
youcana smaller one withoutdanger of tie-ups—i. e., a10-berthseaport
may break down under a 6-ship-per-month load, while a 100-berth port
may hold up under a 90-ship load. Second the research showed that you
can predict, from the size of the seaport, and the load on it, when it will
break down. Thus steps can be taken to keep things moving.

The technique used in this case has recently been applied to prob-
lems thatarise inrunning naval battle-communications networks heavily
loaded by the demands of airplane-to-ship, ship-to-ship, and intraship
commands; in controlling antiaircraft batteries on ships under heavy
enemy attack; in designing methods of providing air support tothe ground
troops in Korea; and in other diverse situations.

Another example of current operations research, drawn from Ko-
rean experience, concerns antiaircraft fire (the enemy's)and airplane
fire (our own). Suppose that a pilot goes out on a mission; he gets an
antiaircraft shell in one wing, regains control, and goes on; he finds a
MIG-15, engages in a dogfight at an altitude of six miles and a speed of
Mach .95, and (barring accidents) flies back to his base. He obviously
knows little about what is likely to happen on his next mission, or what
to do about it. T

When an operations analyst considers a thousand such flights,
however, and learns which antiaircraft hits do the most damage, he can
help aircraft designers tobuild less vulnerable planes. And if the ana-
lystlearns (from film exposed in cameras mounted with the guns) at
what speeds, altitudes, and angles, and with what guns fired for how
long at what ranges, pilots shoot down the most MIG's, he can tell a
pilot quite a lot that he would otherwise probably never live to find out.

This kind of data-analysis and logical reasoning is influencing high-
level decisions regarding mine warfare vs mine countermeasures, it is
helping to plan the tactical doctrine for hunter-killer teams, and it is
offering solutions for many submarine and antisubmarine warfare prob-
lems (such asthe potential usefulness of, and tactics best suited to, heli-
coptersand blimps). Operations researchtakes up where intuition leaves
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off; it offers the best possible solutionto problems that have become too
complex for ordinary horse-sense.

In the Navy, operations research began in April 1942, That was
four months after Pearl Harbor; and the big question was, ''Who is
going to win the Battle of the Atlantic?’ A small element of the Atlantic
Fleet was set up under Captain (now Admiral) W. D. Baker as an ASW
(antisubmarine warfare) unit. The latter was soon reinforced by a
group of scientists organized in Boston by the National Defense Research
Council.

About a year later the famous Tenth Fleet was created, and given
the responsibility for the war against the U-Boats in the Atlantic. The
NDRC antisubmarine group was taken in as an integral part of the new
Fleet and was given the name ASWORG.

As the ASW picture became less critical in 1944, the group ex-
panded its interests into the fields of pro-submarine warfare, air war-
fare, and air defense (of particular concern was the defense against
Kamikaze attacks). A separate group functioned in the field of mine
warfare, Before the war was over, however, the operating Navy saw
aneed for a naval unit which could evaluate, at sea, the ideas and gadgetry
spaded up by ORG and other scientific groups. Thus was organized the
Anti-Submarine Development Detachment, Atlantic Fleet (ASDEVLANT).

Shortly after the end of the war, ASDEVLANT became the present
OPDEVFOR (Operational Development Force); and ORG became the
Operations Evaluation Group. OEG is now set up to handle research
on any phase of the Navy's diversified operations.

The Massachusetts Institute of Technology is responsible for OEG,
under contract with ONR. M.I. T. provides, at present, about 50 civi-
lian scientists who stand ready to give advice to the staff of the Chief of
Naval Operations or to the various field commands, such as those in
Hawaii, Tokyo, and the Mediterranean. Divided into task sub-groups,
these men are working full time for the Navy on one operational problem
or another. The group is directed by Dr. Jacinto Steinhardt.

RADM M. E. Curts, Assistant Chief of Naval Operations for Readi-
ness, has this to say about operations research: '"Operations Research
helps the Navy to do the best it can with what it has now, and to get the
best to meet future needs. It did the first of these in the late war. It
is doing the second today. "

Combined Armed Services Symposium

The Air Force was the host at a Symnposium held at
Wright Field on 10 and 11 September. Representatives
from the various services were on hand to discuss shock
and vibration problems as related to '""Air Drop in Flight
and Impact Upon Landing.'" Leading the Navy group at the
Symposium was Dr. 1. Vigness of the Naval Research
Laboratory.
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2,000 hours in low-pressure chambers with the result that he is now
extremely susceptible to bends. The studies showed that just provid-
ing high-altitude flyers with oxygen is not, as some people contended,
sufficient; they must be provided with pressurized surroundings if they
are to remain efficient and comfortable (and, incidentally, alive). Jet
flying, of course, would have been impossible without such provisions
for pilot safety.

In 1945 Dr. Reynolds entered the Aviation Branch, Research
Division, of the Navy's Bureau of Medicine and Surgery where he ad-
ministered research projects in aviation psychologyin Navylabs. From
here it was a logical step, when he returned to civilian life in 1946, to
take the job of Head of ONR's Physiology Branch. In 1949 he was made
Director of the Biological Sciences Division.

Part of Dr. Reynolds' success as a research administrator is
to be found in his unusual concept of his job. He believes that his main
task is to expedite the work of his associates, rather than to direct it.
This is because he feels that creative ideas for the bio-sciences pro-
gram should be evolved on the working level, instead of being handed
down from above. From Dr. Reynolds' point of view this leads to the
evolution of a sounder, more realistic program, better suited both to
the changing needs of the Navy and to the shifting developments in the
world of science.

Out of the office, Dr. Reynolds' interests are anything but ordinary.
He used to be a devotee of the medieval sport of falconry, but hasgiven
it up in favor of the more relaxing spare-time occupation of fishing,
which he avers is the only thing he can do without hurrying. He has
won considerable renown as a guitarist; in fact in his younger days his
musical interests led him to form a professional band, the "Temponians"
which earned him enough money by playing at dances to pay for '"two
cars and a honeymoon. ' He and Mrs. Reynolds live in Bethesda, with
their six-year-old daughter.

The Changing Scene with ONR Scientists

Dr. Henry A. Imus has returned to his duties as Head of the
Physiological Psychology Branch, Office of Naval Research, Washington,
D. C. after completing a year's service as Scientific Liaison Officer in
the field of Psychology, London Branch of ONR. While in England,
Dr. Imus was elected a fellow in the Royal Society of Medicine, and a
member of the Ergonomics Research and the British Psychological
Societies.

The new head of the Biochemistry Branch is Mr. Leo A. Shinn,
who has replaced Dr. Louis Levin. Before taking over his new assign-
ment, Mr. Shinn was in charge of the organic chemistry program of
ONR's Chemistry Branch. His background, before he came to ONR in
1947, includes service with the Division of Nutrition and Physiology,
Bureau of Dairy and Industry, Department of Agriculture.
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The next question which naturally arises is: How do deep sea
bacteria obtain their food and energy? They get it primarily from dis-
solved and colloidal organic matter which is continually supplied by the
movement of water masses in most ocean basins. Bacteria also as-
similate organic wastes, including animal excreta, converting an aver-
age of from 30 to 40 per cent of its carbon content into nutritious cell
substance. Autotrophic bacteria that fix carbon dioxide while oxidizing
ammonia, nitrite, elementary hydrogen, or other inorganic substances
as a source of energy may also contribute to the food cycles in the deep
sea.

Although the Galathea Expedition and related research has estab-
lished the existence of life at great oceanic depths, the 'biggest fish"
probably got away. Any large agile animals that might live on the deep
sea floor could escape our rather cumbersome collectingdevices which
had to be manipulated through miles of water from a ship on a storm-
tossed sea. Even the barophilic bacteria that were capturedalive prob-
ably represent the hardiest varieties rather than those typical of the
abyss, for the others probably expired in transit. Only by perfected
procedures and extensive effort will we learn more about the mysteries
of life in the last great unexplored frontier that encompasses approx-
imately one-third of the earth's surface.

* * *

Claude E. ZoBell (B.S. and M.S., Utah State Agricultural College,
Ph.D., University of California)is a Professor of Marine Microbiology
atScripps. His publications include a textbook ("Marine Microbiology")
and more than 150 technical articles on bacteria in the sea. His re-
search program has been supported in part by grants from the Rocke-
feller Foundation, the American Petroleum Institute, and the Office of
Naval Research,

How to Get Rid of Radioactive Waste

It is always encouraging when fundamental research—which is
sometimes difficult for the Navy to justify financially—comes up with
immediately usable information. The California Academy of Sciences,
while engagedin an oceanographic survey supported by ONR, discovered
that not far off the coast of California the ocean bottom has wide areas
of thick, gooey, mud. Inasmuch as the depth there is around 3000 feet,
that doesn't seem to be very important intelligence —except as basic
knowledge. On the contrary, it has solved a very practical problem:
What to do with the considerable quantities of radioactive waste accu-
mulated from various developmental projects. The waste can be loaded
into steeldrums, carried to the muddy-bottom areas, and there dropped
overboard. The drums will sink into the mud long before they disinte-
grate, and the mud will absorb the dangerous radiation. This will
avoid contaminating huge volumes of sea water (and the finny inhabitants
thereof), which would happen if the drums disintegrated on a hard-sand
or rocky bottom.
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Better Binocular Use

A staff-written article on work by
Dr. Walter Miles, Yale University

The use of binoculars has long been standard military practice.
The Navy, in particular, relies heavily onthe efficiency of its personnel
in employing them on watch. To increase this efficiency or to find out
more about an observer's reactions as he uses binoculars, the Office
of Naval Research sponsored a study which was conducted by well-
qualified specialists at Yale University.

The two more common means of using binoculars became the
starting point for obtaining the basic information sought. One of the
methods was called 'discontinuous' and for convenience was desig-
nated by the letter "N as data were accumulated. The other method,
"continuous", was given the letter "B'" asa symbol. The ""discontinuous"
method is the one ordinarily used by an observer as he brings the glasses
tohis eyes after locating an object he wishesto examine more carefully.
The continuous use of binoculars is standard Navy practice when a me-
thodical search is being made; men on watch scan the surface of the sea
for long periods without removing the binoculars from their eyes.

To carry out the tests, the Yale supervisors of the project se-
lected two groups of young men in good health. One group, experienced
in using binoculars, was brought in from the U. S. Submarine Base in
New London, Conn., through the cooperation of Capt. T. L. Willmon,
Officer-in-Charge, Medical Research Laboratory. These men, who
were from submarine crews, had all been on lookout duty. The second
group, designated as "untrained', was selected locally in New Haven to
parallel as closely as possible the ages and educational ranges of the
Navy subjects.

The operating locale of the tests was the roof of a building on the
Yale University campus. Fanning out from this location were five field
stations, easily distinguished from each other, and from the general
background (Figure 1). The distances of the field stations from the
observation point ranged from 589 to 3,860 yards. As thetarget for the
binoculars, each station had a white square, easily visible to the naked
eye, that stood full-face to the observers. The testing procedure was
keyed to two positions of black symbols exhibited in the center of the
squares: A pair of black horizontal bars and a pair of black vertical
bars. A condition of thetest was for each observer to startfrom a pre-
fixation position. That is, the gage was first fastened to the top of a tall
stone tower near the middle of the range before being shifted to the
target; the five targets fanned out on either side of the pre-fixation po-
sitionto make the maximum lateral angle 36 degrees. Thus the observ-
ers would not be required to scan an area wider than thatdirectly infront
of them.

The purpose of the tests that were made at Yale was to compare
the N and B methods in terms of the following: (1) how accurately the
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Table II -.Percentage of Correct Responses on Targets in Size Series (A - F)

and Contrast Series (6 - 1) on Five Observation Stations Combined

23 Trained Subjects 23 Untrained Subjects
Top Top Top Top
Size series B B2/3 N N 2/3 B B2/3 N N 2/3
(Largest) A 926 974 91.8 95.2 | 82.2 95.5 83.0 94.2

B | 75.5 81.3 81.6 88.6 76.7| 86.6 71.9 79.5
C|78.6| 829 67.0 80.8 60.5 69.7 68.4 78.2
D | 48.8 52.6 63.9 70.6 | 45.1 52.3 52.1 55.4
E | 40.7 34.4 44.7 43.8 | 46.1 50.0 47.6 48.8

(Smallest) F | 415 39.1 39.7 41.8 46.9 47.4 37.3 39.8

Contrast series

(Greatest Con-
trast) 6 | 810 89.5 73.9 82.1 75.8 82.7 71.4 82.0

(Targets6to 5 | 79.7 87.2 76.4 91.0 76.2 83.7 67.6 77.0
1 inclusive,

all B size) 4 | 786 82.7 78.8 89.0 61.9 71.2 72.4 78.7
3 |1 7.0 77.6 68.4 81.8 64.8 4.7 69.9 73.3
2 | 6L7 73.4 63.1 66.3 4.4 39.1 58.0 62.5

(Least Con-
trast) 1 ]57.2 55.2 58.6 58.3 51.9 56.7 56.7 58.1

target '"C", the accuracy of both groups was reduced as detectionbecame
more difficult; the Navymen now were slightly less proficient in using the
"N'" method than the untrained group (67.0 to 68. 4) but were far superior
(78. 6 accuracy compared to 60. 5) in use of the "B' method.

The data collected support the conclusion that the continuous and
discontinuous methods of using binoculars do not bring the same results
either in speed or in accuracy. When the observers used binoculars
only after having located the target with the naked eye, the over-all
elapsed time was greater, but the identification accuracy was better.
Choice between the two methods in a practical situation would seem to
rest on the relative importance of speed versus threshold detection.

In the free and easy atmosphere of '""no danger' under whith the
tests were run, 12 of the 23 Navy men expressed a preference for the
"N" method, 9 preferred the "B" method, and two had no preference.
Among the "untrained" subjects 7 voted for '"N', 13 for "B", and three
had no preference. It seems that the men who have had less practice in
the use of binoculars tend to prefer keeping them at their eyes rather than
making the numerous ocular adjustments required by the '""N'" method.
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RADM W.K. Phillips Praises
VNRRU 6-6’s Seminar Efforts

Highpraise for VNRRU 6-6's partin the recent successful psycho-
logical warfare seminar has been voiced by RADM W. K. Phillips, As-
sistant Chief of Naval Operations, in a letter to LCDR R. F. Schenkkan,
Commanding Officer of the unit. The Admiral's letter read, in part:

"Iwould like to take this opportunity to express my appreciation for
the excellent work that you and your Unit have done in making possible
the First Naval Reserve Psychological Warfare Seminar.

"Today as never before there is an urgent need to keep abreast of
the latest scientific developments in weapons and defenses, both physical
and psychological. The importance of attack and defense against attack
upon the mind must certainly be given proper emphasis.

"The efforts of VNRRU 6-6 are adefinite contribution to the Naval
Reserve Training Program and reflect the enthusiasm and 'know-how'
that has made the Naval Reserve Program the success that it is today.
The continued success of this program will be contingent upon the interest
and resourcefulness of the Reserve officer. I am sure thatthe Navycan
continue to depend on its Reservists whenever the situationrequires their
services. "

Date for Changes in Reserve Act

The following letter will be of interest to Research Reservists:

From: Chief of Naval Personnel

To: Commandants, ALL Naval Districts
Commandant, Potomac River Naval Command
Chief of Naval Air Reserve Training

Subj: Armed ForcesReserve Actof 1952 (Public Law 476, 82nd Con-
gress), action required under

1. Subject law was signed by the President on 9 July 1952. It will
have the effect of changing some of the organizational concepts and terms
presently being employed in the Naval Reserve. This letter is to ad-
vise that the effective date for most of the provisions of this law is 1
January 1953. The necessary changes are presently being studied and
timely notice will be forwarded outlining any required action. Efforts
are presently being made to rewrite PartH of BuPers Manual incorpor-
ating all of the changes under this act and have it issued shortly after 1
January 1953,

/s/ T. BURROWES

Assistant Chief for Naval Reserve
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Nuclear Science Seminar Scheduled

Nuclear reactors will be the theme of the Fourth Annual
Nuclear Science Seminar, scheduled to start November 30 at
Oak Ridge, Tenn.

Quarters have been obtained to house over 50 trainees.
Applications will be accepted up to November 1.

Scientific Security in the United States

The following excerpt is taken from an article, '"Military Security
in An Atomic Age", by CAPT Leonard B. Loeb, USNR (Ret.), pub-
lished recently in BuOrd's Naval Reserve Information Bulletin. It
should be of interest to research reservists.

"For the protection of security items on a national basis, there
exist two general philosophies on the maintenance of security. First
is the absolute totalitarian maintenance of security, involving the ex-
-clusion of other nationals and restricted intercourse of one's own na-
tionals with other people's. This might be termed the "iron curtain"
policy. It was practiced in increasing measure by the German Nazi
regime. . .It is in some measures utilized by all countries atwar. This
scheme is exceedingly effective for relative short-term periods. Over
the years it dooms its users to ultimate failure, especially in the tech-
nological domains., Advance is possible only on the free exchange of
ideas. Long confinement leads to intellectual inbreeding and lack of
growth. It breeds chauvinism, over-confidence, and self-delusion. It
is, furthermore, completely repugnant to free peoples.

"The other philosophy is that of a planned and reasonable set of
security measures within a free state. The effectiveness of this ap-
proach is influenced by several factors. It is much more difficult to
develop. It is never entirely secure. It depends on constant analysis
of information, classification, and declassification. It depends on pa-
triotic cooperation of individuals and the press. It depends on constant
vigilance— not only to apprehend the unreliable but also to condition
free peoples to security-mindedness. It is particularly subjectto com-
promise by careless, inadvertent, and apparently irrelevant disclosure
tointelligent and capable enemy agents. These persons, having a clearly
defined objective, can piece together information easily obtained from
many individuals in a community where movement and speech are unre-
stricted. On the other hand, it permits healthy growth by stimulating
the exchange of ideas so vital to development. It prevents the develop-
ment. It prevents the development of public delusion by practiced
governmental deceit so dangerousto national welfare and to a prolonged
sound popular morale. It is in keeping with democratic ideals and
principles, even though in war there must be restrictions. It is also
probable that the damage done by what leakages occur is relatively
slight, and probably much less than that due to the ultimate complete
inefficiency of the "iron curtain" or to the damage done by over clas-
sification and overlong maintenance in a classification. "
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