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COVER PHOTO: A native nurse, a U. S. Navy inspector and a
village chief team up for the weekly sanitation inspection of a
Samoan village. Such public health measures have helped make
the islands among the best governed in the Pacific. At present
the Navy is trying to stamp out a disease that has afflicted both
natives and military personnel there. See “New Facts on an Old
Disease,” pp. 20-26.
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unitization and fault location described by William
McGuigan of the Stanford Research Institute may
prove of great value to our Armed Forces in terms
both of safety and economy.
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When plastics first appeared onthe marketcountless
uses were predicted for these versatile materials.
But no one foresaw the possibility of the strangest
use of all--the creation of a new life for those
blinded by corneal scarring. Dr. William Stone
of the Massachusetts Eye and Ear Infirmary de-
scribes the research which led to this possibility.

Who's Who in Naval Research . . .
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Immanuel Estermann, Head of ONR's Materials
Branch--is our guest of honor this month.

Oceanography in the United States . .

The vast untapped resources of the oceans are of
increasing importance to the U. S. Navy. Ocean-
ographer Gifford C. Ewing of the Scripps Institution
of Oceanography tells what is being done about the
problem and offers suggestions for the future.

New Facts on an Old Disease . . .

Filariasis--the peculiar ailmentdreaded (somewhat
unnecessarily) by our Armed Forces in the South
Central Pacific--shows signs of yielding before the
onslaught of scientific research. Dr. G. F. Otto
and LT. L. A. Jachowski of Johns Hopkins Univer-
sity tell what progress has been made in its pre-
vention and cure.

On the Naval Research Reserve . . .

Panic, one of the factors that caused many deaths
in the bombing of London, is being studied by mem-
bers of VNRRU 3-1, who report possible means of
preventing such catastrophes during atomic attack.
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news of a valuable new BuPers manual.
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Minimizing Electronics Maintenance

by

William McGuigan
Stanford Research Institute

Every 100 million dollars worth of electronic equipment procured by
the military today will require at least one billion dollars worth of main-
tenance before it wears out. At least that’s the estimate indicated by
previous experience. This makes reliability the most important aspect
of electronics. Unfortunately, however, reliability--like a billion dol-
lars--is rather difficult to visualize.

A lack of reliability can be more easily understood when it is described
in terms of its consequences. The high cost is only part of the problem.
Equally important are the severe drain on skilled manpower and the fact
that the equipment does not always work when it is most desperately
needed. To investigate the methods of overcoming these difficulties,
the Stanford Research Institute has been working for approximately two
and one-half years under the sponsorship of the Office of Naval Research.

Our proposed solution to the problem involves a combination of unitized
packaging and built-in fault-locating devices. Neither concept is new;
both have been incorporated in many equipments. We might even con-
fess that the combination is not new. The aim here has been to integrate
the work of many engineers into a pattern which has special merits for
military electronic equipment.

To understand the reasons behind unitization and fault-locating aids
to maintenance, consider Figure 1. After an equipment has been safely
installed and tested, the average rate of failure can be expressed as a
constant percentage of components failing per unit of time. This leads
to curves of the shape shown, representing three different degrees of
reliability. They are worth a little study. The lowest--10 percent of the
components failing every 15,000 hours--is an approximate level for mili-
tary equipment now operating. For some systems this level is too high,
for others, too low. However, the curve gives an idea of the approximate
level to be expected under service conditions.

The center curve, like the lowest, shows the approximate average
reliability of present components now in military environments but leaves
out failures due to vacuum tubes. To those engineers and manufacturers
who would improve our systems by developing components there is some-
thing of an object lesson in this curve. For example, the entire level of

William D. McGuigan, Head of the Equipment Engineering Group of the
Engineering Department at the Stanford Research Institute, has been en-
gaged in equipment development and preproduction problems at numer-
ous university and industrial laboratories. He graduated from the
Massachusetts Institute of Technology in 1942 with a degree in physics.
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reliability increases by a factor of four if the vacuum“ubes are improved
to the point where their reliability is equal to that of the other compon-
ents. Unfortunately, this isn’t easy. The combined efforts of the radio
industry and military agencies have done wonders in improving tubes
over the past ten years, but it has been estimated that it would take at
least ten more years to bring all tubes up to the present standard of other
components.,

The upper curve indicates a method which may be more promising for
achieving reliability. The failure rate of 10 percent of the components
in 200,000 hours (about 23 years) is proposed as an acceptable goal for
military reliability. This, on the average,is over ten times the reliability
of present military equipment, yet it has been exceeded in many types of
commercial and industrial electronics. The difference lies not in the
improved quality of components but rather in the careful control of com-
ponent environment. Most of the components can last indefinitely under
proper laboratory conditions.

From the skilled manpower viewpoint these curves represent only
part of the problem. The military cannot plan its maintenance around
an average rate of failure. Instead, it must be prepared to make imme-
diate repairs on an emergency basis. A rough check of personnel re-
quirements in the fleet indicates that at least ten times as many techni-

cians are required for emergency maintenance as are indicated by these
average curves.

To reduce the peak load of emergency maintenance three things must
be done. First, fault-locating devices with sufficient sensitivity to antic-
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ipate failures must be devised. Thus incipient failures might be removed
before they occur; this converts some of our emergency maintenance to
routine maintenance. Second, fault-locating devices and panel layouts
must be devised which will speed emergency maintenance by enabling the
skilled technicians to work faster. Third, a system of replaceable pack-
aging must be developed to permit the deferment of some of the repairs.
The civilian analogue of the latter is the spare tire on an automobile,
which provides a way of deferring the repair of a flat tire to a more con-
venient time,

Figure 2 is an artist’s version of what might be done to unitize a radar
system. Of course there are thousands of possible variations; this par-
ticular one is only intended to illustrate the possibilities rather than the
method. The units shown are visualized as blocks of IF strips, video
amplifiers, AFC units, power supplied separate components in the mod-
ulator, range mark generators, range units, and indicators. The artist
pictures the units as being similar to the tuning units on the old APR-4
receiver, plugging into the system as required.

The first reason for constructing a system of this type is that it per-
mits some control of the component environment. Components which
cannot work at a high temperature are isolated from sources of heat which
might appear in various units. Components requiring special isolation
from shock can be more easily handled in small units than in a large
cabinet.

With this type of packaging, there might also be an improvement in
the functional operation of the equipment, since a unit which performs
below standard could be replaced without disrupting those remaining.
Moreover, if the radar is required to operate at a new frequency, the
magnetron, waveguide, duplexer, and antenna components could be changed
without a completely new installation, avoiding the usual difficulties and
demands on skilled manpower. Personnel would be more familiar with
the components in this system, because changes would not have to be made
as often and the units could be used in a greater number of systems.

The system just described is suitable, say, for a destroyer. It con-
tains range-markers, anti-jamming features and other devices normally
required on a fighting ship. A greatly simplified version, adequate for a
lesser vessel, perhaps an LST, can be made by merely eliminating the
special units not needed. It has a minimum of extra features--only one
pulse width, one repetition frequency. The manufacturer has the oppor-
tunity to produce a greater quantity of any unit because it can be used in
more than one system; maintenance personnel familiar with the one sys-
tem will also be familiar with the other system.

This figure also illustrates one method of effecting an emergency re-
pair. Units which offer special advantages in some conditions can be
removed from the system without catastrophic results, For example,
if an AFC unit developed a short circuit it could be removed, leaving the
simpler manual system adequate for emergency requirements.

Figure 2 raises a number of questions as to whether or not unitized
packaging and built-in fault-locating devices are practical. What happens
to the circuits if they are divided? Are extra components, such as am-
plifiers and impedance matching devices necessary? What about the
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Plastics—New Hope for the Blind

William Stone, Jr.
Massachusetts Eye and Ear Infirmary

There are 9u,000.people in the United States partially or completely
blind because of scarred corneas--the normally transparent covering of
the iris and pupil of the eye. To a percentage of these people, who can
now look forward only to the boredom and difficulties of using braille
and doing basket weaving, science offers a tentative hope of regaining
their sight. Though only preliminary work has been done, our research
indicates that an operation involving the insertion of plastic disks in the
eye may repair the damage caused by corneal scarring.

Of course our work is not the first aimed at helping the victims of
this type of blindness. For a long time ‘‘eye banks’’ have been in exist-
ence where healthy eye tissue from donors was preserved for grafting
onto diseased or injured eyes. Unfortunately the operation proved a sad
disappointment in many cases. Approximately 25 percent of the patients re-
gained their sight; the remainder found themselves as badly off as ever
because the transplanted tissue clouded over or was invaded by ingrow-
ing blood vessels.

For these reasons we felt a new approach was needed to help the vic-
tims of corneal scarring. Could some transparent, inorganic material
be substituted for the faulty corneas instead of living human tissue? The
possibility seemed worth a try, although there were some initially dis-
couraging indications. The primary objection was a long-cherished be-
lief that any foreign material incompletely covered by tissue would soon
be forced out of the body.

An observation made during the war, however, seemed to indicate
that this did not always occur. Dive bombers were frequently damaged
so badly that their plastic cupolas shattered, imbedding many minute
particles in the eyes of unfortunate pilots. In several cases the particles
were so small and so numerous that removing all of them would have
meant removing practically the entire cornea. Many of them were there-
fore left in place and, strangely enough, they produced little or no re-
action. As a result of this observation, medical researchers felt it would
be interesting to determine how the cornea would tolerate larger pieces
of plastic. This line.of research was followed here at the Massachusetts
Eye and Ear Infirmary. Work was started about three years ago.

William Stone, Jr., an Assistant in Ophthalmology at the Massachusetts
Eye and Ear Infirmary, has long been interested in both military and
civilian aspects of eye surgery. After a residency at the Eye and Ear
Infirmary he entered the Air Force, served in its Eye Clinic in Miamji,
Fla. and eventually became Chief of Eye Service at Walter Reed Hos -
pital in Washington. His work on artificial implants earned him the
Bronze Medal of the American Medical Association Convention in 1948,
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thiz operation may help to restore the sight of many who have given up
hope »f a returrn of vizion.

Annther phase of our work, involving some of the same operational
techniques, will be of interest to those who have artificial eyes. Every-
one iz familiar with the disagreeable appearance of an artificial eye which
may have a superficially genuine look but which is immediately revealed
ag false by its lack of synchronism with the movements of the real eye.
This problem has been satisfactorily solved recently by work here at our
laboratory.

This research, like that on plastic corneas, was given impetus by World
War II. Battle injuries resulting in the loss of an eye emphasized the
need for improving the mobility of the artificial replacement.

In the ordinary artificial eye, there is no attachment between the stump
of muscles and the overlying shell, and thus the action of the muscles is
poorly transmitted to the shell. To rectify this defect this laboratory
devised a plastic implant, partially surrounded by a tantalum meshwork,
to which the eye muscles were attached. The front surface of the mesh-
work was exposed, so that a peg from the overlying artificial eye might
fit into a hole in the implant. Not only did muscle and connective tissue
of the eye grow very readily into the tantalum meshwork but more sur-
prisingly the cells of the socket membrane, which had been purse-stringed
around the neck of the exposed area, grew into the edge of the meshwork
and completely sealed off the wound. Thus an effective barrier was created
against ingress of both fluids and bacteria. Even though the front surface
of the implant was not covered by tissue, no infections occurred behind
the implants.

One hundred and seventy-five of these movable implants have been
placed in patients at the Massachusetts Eye and Ear Infirmary in the
past four and one-half years. There have been few extrusions and the
eyes move in almost perfect synchronism with the real eyes. During the
first year and one-half, as with any new operative procedure, certain
complications were noted: Secretion, granulation tissue, difficulties in
performing the secondary implant, and four extrusions caused by implants
made improperly. With changes in the operative technique and nygiene
of the socket these complications have been eliminated.

A very encouraging feature of the technique is that it has given ex-
cellent results when used on patients who have had their eyes removed
many years previously. The implant has been successfully placed, for
example, in a patient who had lost his eye 35 years ago.

In assessing the value of our work on artificial eyes and plastic corneas
it is important to remember that both lines of research promise the suc-
cessful use of a newly recognized surgical principle--the retention by the
body for an indefinite time of a foreign body incompletely covered by
tissue, We were not the first to accomplish this, for Strock, a dental re-
searvcher, has had a tantalum tooth, exposed on one surface, imbedded in
a patient’s jaw for 13 years. Our work has far advanced the procedure
necessary for use of the principle in eye surgery, however, and has al-
veady resulted in greatly improved artificial eyes. We believe that soon
the technique can be used in the more vital work of averting tragedy in
the lives of a percentage of people who have been blind for years.
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the range from such theoretical investigations as the solid-state physics
of metals to the intensely practical chemical problem of eliminating slag
from naval boilers.

Dr. Estermann married while he was still a young instructor at Ham-
burg. The eldest of his two daughters was born there and the second
during his stay at Berkeley. The latter is, incidentally, now a Senior
at U. C.; her sister is a language instructor at Brandeis University.
The family headquarters is at present in the huge Broadmoor on Con-
necticut Avenue, but the Estermanns hope they will soon find a house in
the Chevy Chase area.

Rather self-effacing, Dr. Estermann hides his competency behind
horn-rimmed glasses and a soft, slightly accented voice. His personality
suggests the quiet intellect of the profound student rather than the ex-
trovert joviality we commonly associate with the word ‘‘boss’’. Some-
how he looks like a scientist, According to his subordinates, he is a lov-
able man - considerate, kindly, fond of people and intelligent conversation,
and possesses a sense of humor that is subtle but lively and amusing.

Pulse Jet with 200-hour Operating Life
Developed at Naval Research Laboratory

A pulse-jet engine, much like those employed in the ‘‘flying stovepine’’
of World War II, but with an operating life of 200 hours instead of 40 min-
utes, has been designed by Navy scientists. The new design was devel-
oped in the Thermodynamics Branch of the Naval Research Laboratory
of the Office of Naval Research.

The engine is expected to find military use primarily in subsonic,
expendable applications, such as the guided missile field. Because the
operating life of 200 hours compares favorably with the normal flight
time before overhaul of conventional reciprocating aircraft engines and
because the engine is light, simple, and easy to construct, it is expected
to advance the application of pulse-jet engines to helicopter rotors. Several
aircraft companies are now investigating such applications, under Govern-
ment contracts. Interest has also been shown in the development as a low-
cost substitute for the smudge pots used for protecting orchards against
frost.

Wherever possible, parts were designed light and flexible to ‘‘give”’
under the explosion force from the combustion, chamber and absorb the
energy. This has permitted the use of ‘‘ordinary’’ construction materials
instead of expensive and scarce alloys normally required for parts sub-
jected to high impact and fatigue stresses.

Because the engine is a relatively new type, without pistons, fly-wheels,
or a well-defined combustion space, the theory of its operation is still

not fully understood. It is therefore not practicable to predict all of its
potential uses or even its ultimate capabilities.
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known chemical element, measure 50 quintillion metric tons, enough to
form a layer of material more than 500 feet thick over the land area of
the Earth, In terms of energy resources, the importance of the oceans
is due to the circumstances that 72 percent of the sun’s energy falls on
the sea and that, acre for acre, the sea is more productive than the land.
Not only does the sea contain enormous unexploited food resources, but
these resources are high in protein which enhances their relative value.
Barring an unforeseen turn in the trend of our national development, we
can ill afford to procrastinate the vigorous exploitation of the oceans.

At the present time, the Navy is by far the largest consumer of oceano-
graphic knowledge in the United States. This is natural since the ocean
is its particular domain. In addition, in the competitive exigencies of war,
major tactical advantage frequently results from relatively minor tech-
nical superiority. An example is furnished by the see-saw between mine
measures and countermeasures. Among Navy activities which draw heavily
on oceanography for basic information are the Bureau of Ships, the Hydro-
graphic Office, the Bureau of Ordnance, the Naval Research Laboratory,
the United States Navy Underwater Sound Laboratory, the United States
Navy Electronics Laboratory, the Chief of Naval Operations and his office,
the Fleet Sonar School, the Amphibious Force, the Bureau of Medicine
and Surgery, the Bureau of Yards and Docks, the Bureau of Supplies and
Accounts and the Bureau of Aeronautics. It is well to reflect that this de-
mand is largely a phenomenon of the last decade. As the intricacy of
naval operations and armaments increases, the need for technical under-
standing of the sea is certain to grow at an ever increasing rate. Thus
it is altogether appropriate that the Office of Naval Research should be
the government agency to sponsor and patronize civilian research in the
field.

The exploration of the sea under Navy sponsorship has had a distin-
guished history, beginning with the work of Lt. M. F. Maury in the 1840’s
and 50’s. Yet there have always been some who thought oceanography
‘“a useless piece of extravagance and folly’’ because the ocean is a region
‘‘not only wild and unexplored but uninhabited and worthless.”” The error
of this view has been made increasingly apparent by every returning ex-
pedition. Because the sea is the sphere least hospitable to man, it is the
last to be explored and understood. Many who turn away from the sea do
so hoping that ‘‘what we don’t know can’t hurt us.”” They are unconcerned
that we know less about the ocean basins than about the bright face of the
moon. Others are content to use, in a routine manner, such oceanographic
contributions as tide and current tables, desalination kits, bathythermo-
graphs and sonar ranging charts without giving credit to the basic science
from which these things come. Before long, the ‘‘jog-log’’! is likely to
be on every Navy ship, but few will know that its development grew out of
investigations by a theoretical oceanographer studying the dynamic level
of the Florida current.

Rather than set up its own laboratory to carry on oceanography re-
search (one already exists in the Oceanographic Division of the Hydro-
graphic Office) the Navy has chosen to underwrite the cost of projects
in several existing civilian institutions. Furthermore, ONR is not closely
specifying the kind of investigations to be undertaken, so that basic re-
search, development and surveys, and exploitation of oceanographic knowl-

1 Geomagnetic Electrokinetograph
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water, the mid-Atlantic ridge and the Sargasso Sea. The Atlantic inter-
mediate water mass, partly formed by the efflux of heavy Mediterranean
water, defines the SOFAR channel in this region.

The Woods Hole Oceanographic Institution is the major facility on the
Atlantic Seaboard, and by reason of being the oldest oceanographic labora-
tory in the United States, is the most experienced. Two ocean-going ships
are regularly operated, in addition to one which is now on loan from the
government, and general oceanographic research is carried out in con-
nection with surveying activities in the North Atlantic which have been
continued for twenty years, the longest sustained program yet accom=-
plished by oceanography. Woods Hole has been far more active in re-
search undertaken for the Navy than any other laboratory, particularly in
the field of underwater sound. The institution also leads the field in as-
sistance to industry with such problems as pollution. No formal teaching
is done, though liaison is maintained with Harvard, M.I.T., Brown, New
York University, Yale, Rhode Island University, and Columbia.

The Chesapeake Bay Institute, a fairly new branch of Johns Hopkins
University, is strategically situated (near Annapolis) to study shallow
estuary problems such as harbor flushing and sedimentation. Two in-
land waterway vessels are operated in a research program directed to-
ward the development and conservation of the biological resources of
the Bay. These studies are, of course, of considerable value to the Navy.
As only one instance of this, the mud that affects the ‘‘setting’’ of oysters
also affects the setting of mines.

The Lamont Geological Laboratory of Columbia University specializes
in marine geophysics and geology and in studies of the propagation of
underwater sound. Through arrangement with the Woods Hole Oceano-
graphic Institution, students are trained in geophysical techniques aboard
the vessel ATLANTIS. The Laboratory is located at Palisades, New York,
high above the banks of the Hudson River.

The Narragansett Marine Laboratory of the University of Rhode Island
is located on Narragansett Bay about five miles from Kingston. The Lab-
oratory is mainly devoted to the problems of biological oceanography, some
of which, such as fish noises, are of interest to the Navy. Biological
productivity of the high seas is being studied by means of plankton hauls
which have been made regularly by the weather ships. In addition to the
training of students, the Laboratory is engaged in a survey of the Bay
under the sponsorship of the Hydrographic Office. The Laboratory sup-
ports one small research vessel of the New England Dragger type.

The Bingham Oceanographic Laboratory of Yale University is mainly
devoted to problems of marine ecology studied in Long Island Sound by
means of chartered local fish boats; to quantitative studies of biological
productivity; and to the physiology of fishes, with special emphasis on
vitamins. The Sears Foundation at this activity publishes the Journal of
Marine Research, the only American journal devoted exclusively to this
field.

The University of Miami has recently established a Department of
Oceanography. The personnel here are using small craft to study the
Florida current and marine biology. Liaison is maintained with the Cuban
Navy which is also interested in the oceanography of the area.
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Its special oceanic features are the sluggish southerly coastal current,
seasonal upwelling, steep shores with a narrow shelf, a shallow thermo-
cline, very low oxygen content, and long-period waves. In contrast to the
Atlantic Coast the climate is maritime rather than continental. In the
south, evaporation greatly exceeds precipitation and run-off with the re-
sult that the flushing process in San Diego Bay, for example, is quite dif-
ferent from anything on the Atlantic Coast. The Puget Sound area con-
stitutes an enormous oceanographic hydraulics laboratory with every
sort of condition typical of fjord coastal estuaries such as are found in
Northern Europe. High salinity gradients, high velocity currents and
every conceivable type of turbulence are found here. In case of war,
this body of deep water, protected from enemy interference and from sea
storms, would be a most valuable testing ground.

The Scripps Institution of Oceanography of the University of California
at La Jolla is the chief oceanographic facility on the Pacific. A program
in general oceanography is prosecuted and in addition the associated Mar-
ine Physical Laboratory is undertaking a unique program in this import-
ant field. Together with the neighboring Naval Electronics Laboratory,
the three form the most powerful oceanographic group in the world. Four
ocean-going vessels are operated, with a fifth soon to come out of the
yard. Scripps maintains the only fully established academic program in
oceanography in the United States although five other universities have
made auspicious beginnings and will soon be well recognized. The Ph.D.
degree in oceanography is offered at Scripps, as well as special courses,
leading to the master’s degree, which are given to military personnel.
During the war it was the chief center for training naval officers in tech-
niques for forecasting sea, swell, and surf.

The Oceanographic Laboratories of the University of Washington at
Seattle and Firday Harbor, although founded at about the same time as
Woods Hole, were a war casualty. Postwar rehabilitation has been slow,
but the University has recently established a Department of Oceanography
and a sea-going vessel has been obtained. The Department, like Texas
A and M, will offer both undergraduate and graduate instruction leading
to the Ph.D. in oceanography.

The College of Engineering of the University of California at Berkeley
is the foremost engineering facility in the marine field. The group spe-
cializes in problems of beach erosion and amphibious operations. How-
ever, no work at sea is carried on, so that within the purview of this paper
it is sufficient to say that the large and varied program and superb en-
gineering facilities and faculty give to this institution importance of the
first rank.

SUMMARY

The Department of the Navy in its sponsorship of oceanography is
fostering a real and growing national asset. The program would be of
increased significance if more emphasis were placed on marine resources
but perhaps that will become the function of other government agencies.
Considering the vastness of the task at hand, the present size of the na-
tional effort in oceanography (about 4 million annually) is very modest, and
it appears that a modest expansion in the program will not do much more
than keep pace with rising costs in our expanding economy. If activity
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New Facts on an 0ld Disease

by

G. F. Otto and L. A. Jachowski, Jr.
Johns Hopkins University

During World War II large numbers of military personnel in the South
Central Pacific - particularly Marines in advanced training in American
and Western Samoa - became infected with a disease called filariasis
(well known because of the elephantiasis it produces). The symptoms of
the ailment are so alarming, at least temporarily, that it gives rise not
only to a medical problem but to a psychological problem of even greater
proportions.

People get filariasis from the bite of a mosquito (aedes pseudoscutel-
laris which originally acquired the infection from a human being. The
mosquito transmits to its human victim the immature forms of a tiny
parasitic worm (Wuchereria bancrofti) which then invades the lymph-
carrying vessels of the body. (Lymph is a colorless fluid present in all
parts of the body; it forms an essential part of the circulatory system.)

Repeated infection over decades produces partial blockage of the lymph-
atic system, resulting in retention of fluid in the tissues of the extremities.
Additional assault on the damaged lymph nodes by bacteria may contrib-
ute further to the blockage. The ultimate result in some individuals, after
many years of repeated infection, may be an immensely enlarged (ele-
phantoid) limb or scrotum, as fibrous tissue infiltrates the chronic swell-
ing. Such conspicuous cases of elephantiasis are rare before middle life
and their prevalence after that appears to vary with the extent and the
intensity of the infection in any given area.

Such elephantoid conditions have never developed in American, Euro-
pean, or other transients whose exposure period was confined to a year or
two. Since Marines were rarely exposed for more than a few months, the
danger of permanent disfigurement was almost non-existent. Nevertheless,

GILBERT F. OTTO (A. B. Kalamazoo College, M. S. Kansas State Col-
lege, Sc.D. Johns Hopkins University)has long been interested in public
health and the medical problems of the Armed Forces, An Associate
Professor of Parasitology at the School of Hygiene and Public Health of
Johns Hopkins University, he also serves as a consultant for the Naval
Medical Research Institute and for the Communicable Disease Center of
the U. S. Public Health Service,

LT LEO A. JACHOWSKI, JR. (Medical Service Corps, USN)is on temp-
orary duty at the School of Hygiene and Public Health, Filariasis has
been one of his major research interests; he started studies on its
treatment at the Bethesda Naval Medical School after he entered the
Navy in 1943 and served as officer-in-charge of the research team
which studieditin American Samoa1948-1950. A zoologist, LT Jachow-
ski received his B. S. and M. S. from the University of Michigan.
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Early in these studies several pertinent facts became obvious to us.
Some of these had been known already but apparently had not been suf-
ficiently considered in relation to the spread of filariasis. For instance,
the Samoan in his native environment is customarily in his ‘‘fali’’ or
house after dark and during the heat of the day. He is customarily abroad
only in the early morning and late afternoon when working on his planta-
tion or traveling to other villages.

These facts were interesting in view of data obtained from collections
of mosquitoes from human bait at intervals around the clock. Such col-
lections confirmed the previous evidence that these mosquitoes bite pri-
marily during the daytime, but revealed much more than that. They showed
that biting is more common in the early morning and late afternoon hours.
These, of course, are the principal times at which the Samoan is abroad.
Only on overcast days or during actual rain is there appreciable feeding
by the mosquitoes during mid-day and very seldom will they feed after
dark. Furthermore, examination of the blood of infected individuals around
the clock confirmed the 1947 report of Eyles, Hunter, and Warren that
the microfilaria are most plentiful in the peripheral blood in the late
afternoon, and consequently are then most readily available to infect mos-
quitoes. Thus, the habits of the Samoans, the feeding times of the mos-
quitoes and the characteristics of the disease all combine to form ideal
conditions for spread of the infection.

Another thing we noted was that Samoan villages were of two distinct
types. The larger and more frequent type consists of a large open com-
mon or village green (the ‘‘malai’’) surrounded by thatched houses. Be-
hind these are the thatched cook houses and behind these are the pig pens.
The dense tropical jungle starts just beyond the pig pens or may encom-
pass them to some degree. The village, including the houses, and up to or
beyond the pig pen is open, or at most is partially shaded by large trees;
there is no underbrush here. The second and less common type of vil-
lage is the small settlement nestled in a cove. In such cases the ‘‘malai”’
is smaller and less conspicuous and the dense tropical underbrush extends
to the houses, in many cases encompassing them.,

The village set-up was of considerable interest in relation to the habits
of the mosquito. Our initial studies confirmed the general impression that
the mosquito carrier breeds and rests in the jungle. In the search for the
resting places of adult insects, we have never found them resting in build-
ings, not even in the thatched Samoan houses. They most often rest in the
crevasses of stone walls, on the underside of leaves, and in other similar
places close to the ground in areas densely covered with low brush., They
are truly ‘‘bush’’ mosquitoes and live almost exclusively in a ‘‘wild eco-
logical niche’’. Even in the search for a blood meal the mosquitoes do
not readily go into the open or enter houses in the open. This is markedly
different from the habits of most malaria-carrying mosquitoes or those
which transmit the so-called periodic filariasis in large continental areas.
Such mosquitoes are either highly domestic or readily enter houses at
night in the search of blood meals.

The undomestic habits of the mosquito which transmits filariasis cannot
be readily reconciled with the commonly held view that the village is the
focus of infection. Byrd, St. Amant, and Bomberg have most recently (1945)
emphasized this generally accepted premise. Examination of their data
shows that this e¢mphasis resulted from clear demonstration of the fact
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that a higher percentage of mosquitoes caught on natives in villages was
infected than was the case with mosquitoes caught on human bait in the
jungles.

We were troubled by these apparently irreconcilable facts and under-
took a careful restudy of this problem. It confirmed that almost twice
as large a percentage of mosquitoes collected in the houses and elsewhere
in the village were infected than was the case with those similarly caught
in the jungles. Since the collections were on a standard time period,
another fact quickly emerged. Often in the standard 10-minute period
only one or two mosquitoes, and sometimes none at all, alighted on the
bait in the houses or elsewhere in the village. On the other hand, from
50 to 150 were frequently collected on the same human bait in the nearby
jungle, or in the plantation areas. Thus when the percentage of infected
mosquitoes is multiplied by the density (the number collected from human
bait in 10 minutes) a comparative set of figures is obtained which we have
termed the Indices of Potential
Transmission. Figure 2 graphic-
ally illustrates that the Index

of Potential Transmission is 20 -

by far the greatest in the jungle. ]

The figure further illustrates VILLAGES IN OPEN
that only when the house is actu- 1.8 VILLAGES IN BUSH
ally in or near the bush, i.e., in T7TT ALL VILLAGES

the small villages, is the Index
of Potential Transmission com-
parable to that in the bush it-
self. In the open ‘‘malai’’ there L4 4
is little hazard of transmission
in either type of village.
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Confirmation of these findings
is indicated by an analysis, as
yet incomplete, of data we col-
lected on Samoans, which sug-
gests that the infection rate is
materially higher among women
and children in the small, bush-
enclosed villages than among the 06 -
same group in the larger vil-
lages. In both types of settle-
ments the infection rate among 0.4
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Control procedures viewed

against this background of trans- 0
mission data take on an entirely COLLECTING
different aspect than those which | STATION | OPEN HOUSE | BUSH
have been effective in the control DISTANGE o o5
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and other mosquito-born dis-
eases transmitted by night bit-
ing, house-haunting mosquitoes. rigure 2. Comparison of indices of
transmission for villages in the open

Our own attempt at the control with those for villages in the bush.
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of this mosquito by the use of residual sprays (DDT) in the house had no
demonstrable effect. The use of DDT as an aerial spray, however, has
revealed some interesting possibilities. Such application of DDT was
made over a small island (Aunnuu, off the main island of Tutuila) at ap-
proximately two-week intervals for over four months. This island is not
only small (less than one mile across) but, unlike most of the volcanic
islands in this group, has a fairly even contour so that all parts could
be reached by aerial spraying. In addition, an attempt was made to utilize
all other possible control procedures on this island. Every effort was
made, for example, to eliminate or reduce the potential mosquito breed-
ing places, at least those near the village. Furthermore, every man,
woman, and child above the age of five was given two one-week courses of
treatment with Hetrazan. The results were gratifying; the mosquito
was apparently eliminated. How soon the mosquito population will become
re-established from new importations or from undetected individuals or
eggs, however, is unknown. It is far too early to determine the ultimate
result.

Unfortunately when a similar aerial spraying program was carried
out in a mile-square area around another village the results were much
different. Immediately after spraying no adult mosquitoes were found
within the sprayed area. Nevertheless, adult mosquitoes were as plenti-
ful by the end of the two-week period before the next spray as they had
been originally. As the program continued, this return between sprayings
was diminished. Any hope of continued benefits, however, was shattered
less than a year later when the mosquitoes were found to be just as plenti-
ful as before the program was undertaken.

In spite of this discouraging development the results on these two vil-
lages appear to contain information of military value. Apparently tran-
sients such as military personnel can be protected by aerial spraying
which is initiated immediately before or at the time of landing and con-
tinued at intervals during occupancy. Thus one more insect and one
more insect-transmitted disease are added to the list of those which can
be at least temporarily controlled.

In general treatment of infected individuals has been conspicuously
unsuccessful in controlling disease on a community-wide basis. However,
in view of the difficulties (some of which were anticipated) in the control
of the mosquito, consideration was given to the possible value of ‘‘mass
treatment’’ as a step in control. Two drugs, Arsenamide and Hetrazan,
were available.!l

Preliminary evaluation of the drugs was made by treating infected
members of the Fita Fita guards, a Samoan unit or home guard of the
U. S. Navy. When Arsenamide was administered in daily intravenous
injections for 15 days, the microfilaria were eliminated or drastically
reduced and there was no reappearance in the succeeding year. Regard-
less of the possible value of this drug in the treatment of individual in-
fections, however, it is manifestly impractical, if not impossible, to treat
an entire population with daily intravenous injections for 15 days, Ac-
cordingly, we do not, and did not, visualize this as a possible weapon in
the control of the disease. The results are interesting, however, from

IWe are indebted to Abbott Laboratories and Eli Lilly Company for pro-
viding Arsenamide and Lederle Laboratories for providing Hetrazan.
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On the Naval Research Reserve

Panic Prevention in Atomic Attack

VNRRU 3-1
New York City

A great deal of thought, time,
and expense have been poured into
the task of organizing for defense
against atomic attack in New York
City and in other important target
areas of the country. The forces
set up to prevent an attack are stu-
pendous. It is generally acknowl-
edged, however, that preparations
should be made under the assump-

Since the subject of defense
against atomic warfare 1s such
a broad one, VNRRU 3-1 in Naw
York City decided to attack an
aspect of it on which little in-
available. A
study of the records on catas-

formation was

trophes of the past and of known
plans for meeting atomic attack

showed that nowhere was there
the

tion that the enemy has accom-
plished a successful raid. Pro-
viding means of protection and
escape thus becomes essential and
although great efforts in this direc-
tion have been made they cannot
be expected to be completely effec-
tive,

a fundamental doctrine of

causes, effects and remedies

for hysteria or panic.

In view of this situation ti.e
director of Civil Defensc of New
York City suggestedthat recom-
mendations on the problem would
be a valuable contribution. This
article consists of selected ex-

The British experience in World
War I indicated that to a large de-
gree the delay incurred in accom-
plishing military tasks was attribu-
table to the anxiety of the civilian
population. Fear engendered by unexpected bombing caused severe panic
in London on several occasions, resulting in mass movements toward
subway entrances and air raid shelters. In some cases the casualties
induced by the crushing force of the panic-stricken crowd upon those
already in shelters were far heavier than those due to blast and fire.
It therefore seemed obviously worthwhile to analyze the factors which
produce and maintain panic and the opposing factors which can be used
for effective control.

cerpts from a report which re-

sulted from Unit 3-1's study.

Webster’s dictionary defines panic as ‘A sudden and overpowering
fright... especially when accompanied by unreasoning or frantic efforts
to secure safety.’”’ For present purposes emphasis will be placed upon
the behavior resulting from overpowering fear in individuals of a con-
fined group. The phrase ‘‘confined group’’ can be broadly interpreted to
include everything from individuals in a closed room to the population
of an area with limited avenues of escape. Within such a group panic
falls into two general patterns: irrational excessive movement and apathy
(fainting).

In general the precipitation of panic depends upon the occurrence of

untoward events which evoke profound responses from individuals or
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groups. The response evoked depends largely upon the culture of the
group under consideration. The environmental background, education,
religious training, and sense of personal and civic responsibility influence
the ease with which panic may be produced. Temporal and spatial cir-
cumstances may bear in either direction: if sufficient time is available
for those threatened to evaluate the situation rationally, and sufficient
space available for orderly flight from the threatened site, panic may
not result from causes otherwise sufficient to produce it. The converse
is equally true.

Within this broad framework specific circumstances, characteristics,
and activities may be recognized as contributing factors, and others as
inhibiting factors. Contributing factors - forces which act definitely to-
ward the production and propagation of panic - encompass undesirable
psychological and behavioral characteristics within the threatened group.
Thus, excessive fear and anxiety caused by alarming rumors, technical
misinformation and subversive propaganda prior to an event raise the
susceptibility of the individual or group to panic. Resentment of real or
fancied safety advantages enjoyed by others further contributes to panic.
Such adverse conditioning leads to unreasoned, irresponsible individual
efforts to attain safety and not only precipitates panic but also perpetuates
it.

Measures opposing those harmful factors operate as inhibiting factors.
Thus fear and anxiety in the group may be counter-acted to a large extent
by re-education directed toward the correction of erroneous information
and prevention of irrational behavior.

In addition, the drilling of the group according to a specific plan will
establish rational patterns of movement within threatened or disaster
areas and thus provide routes to safety and effective means of dispersal.
Furthermore, information from an authoritative source, particularly if
it is reassuring, will operate as a panic-inhibiting factor. In lieu of these
measures the subsidence of panic comes about through physical and emo-
tional exhaustion, the death of the individuals or dispersal of the affected
groups.

Measures effective in preventing panic also operate in its control.
Primary among these measures is the education of the general populace,
as well as of specific groups, in pertinent facts of atomic warfare: the
effects expected from atomic explosions and the actions required for the
preservation of life. Reliable official information and channels for its
effective dissemination are essential to this end. Extensive planning by
competent authorities, both civilian and military, is required for the direc-
tion of all activity within the threatened area and its surroundings. Gen-
eral action plans based on the geography of the area and vital structures
(roadways, bridges, etc.) within it must be made known to authorities con-
cerned. Local action plans must be thoroughly learned by the general
populace through enforced training so that useful actions become reflexes
which operate even though conscious thought is suspended. The result
of this regimen will be the reduction of frantic, useless motion so that
panic may be avoided or readily controlled.

The Navy is in an excellent position to prevent panic and mitigate dam-
age in the vicinity of Naval establishments and to act as a stabilizing
force for the entire community. This can be accomplished in part by:
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(a) Dissemination to all personnel, military and civilian, of correct tech-
nical information regarding the effects of atomic explosion; (b) Indoctrina-
tion of personnel in safety measures; (c) Furnishing of dependable infor-
mation as it becomes available during the course of an atomic attack;
(d) Maintenance of constant vigilance for individuals or groups attempting
to spread rumors and propaganda to incite panic.

Effort by the Navy to keep its establishments operating will influence
the surrounding neighborhood by increasing confidence in the defense
organization.

Regular and Reserve Establishments are scattered throughout the com-
munity. Their linking communications form an auxiliary method of con-
tact which will assist civilian defense. The Naval establishments form
a nucleus of trained personnel to deal with the problems of atomic blast
and panic. Proper training to cope with atomic attack may easily be in-
tegrated into all regular training programs.

In the event of atomic explosion the Navy will find it necessary to call
on its civilian personnel to take care of its increased activity and also
to take the place of those absent. These civilians must be assured that
they will be relieved of the responsibility of providing safety for their
families so that they will be free to do the job of defense.

Proper integration of all Regular and Reserve establishments in a
closely organized network for civilian defense will contribute immeasur-
ably to the security of the community. Such a network will exert a definite
influence to prevent panic.

Reservist Calls Washington Seminar
“Outstanding in Every Respect”

The following letter, from LCDR Kenneth A. Bush, a member of Volun-
teer Reserve Unit 3-8, is typical of many that have been received as a
result of the recent ONR-Washington seminar:

Dear Commander Edmondson:

Although I have scarcely arrived home, I received so much stimulus
from my participation in the seminar that I wanted to make it a matter
of record at the first opportunity. The program was outstanding in every
respect, and the manner in which it was carried through deserves the
highest praise.

Specifically, this training duty has given me (a) a better understanding
and appreciation of the scope and magnitude of the Navy’s scientific work;
(b) a realization of the abilities and capacities of the high-level personnel,
both civilian and officer, currently entrusted with vital dyties; (c) a re-
surgence of interest in the Navy. ‘

To speak quite frankly, I entered upon this duty more from a sense of
obligation than from any other stimulus, since I have taken no active part
in the Reserve worthy of mention. I return from it firmly determined not
to allow this condition to continue., In other words, this duty has turned
a phlegmatic Reserve into a vitally interested Reserve. As a first step
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I am giving a report to my Unit about the seminar this week, and I hope
that other occasions may frequently arise whenr I may be of service to the
Navy. As a matter of fact, I became familiar with one or two problems
where I may be helpful, and if I secure some results here, I shall surely
inform the interested parties. These problems were brought to my at-
tention at Bethesda.

Trusting that I may have the pleasure of renewing my acquaintance
with you and with Commander Dimitroff in the not too distant future, I
remain

Respectfully yours,

Kenneth A. Bush
Lt. Cmdr., USNR

BuPers Book Will Aid Unit Planning

CO’s who occasionally have to_rack their brains to find constructive
and workable programs for their units should not overlook a good source
of ideas which is available to them. The Bureau of Naval Personnel has
issued a booklet, ‘‘Curriculum for Units of the Volunteer Naval Reserve
Officer Program’’, which promises to be a gold mine in this respect.

While the book is not aimed specifically at the needs of the Research
Reserve, many of its ideas can be adapted to fit in with the VNRR program.
It suggests courses which can be organized in six classifications: I - In-
structor Training; II - General Officer Training; I - Naval Administra-
tion; IV - Ordnance and Gunnery; V - Seamanship and Navigation; VI - New
Developments.

The book outlines in detail methods for organizing courses in any of
these fields, giving specific texts which can be used, suggesting subjects
for lectures and discussions and citing films and recordings which may
prove helpful.

Every unit is entitled to one of these books. CO’s who have not already
received a copy may obtain it from the Bureau of Naval Personnel in
Washington.

Radiological Defense Courses

Courses in the vital field of radiological defense are now avail-
able to Research Reservists the year round at Fort McClellan, Ala.
Two-week courses will be given, beginning on the following dates:
1 August, 10 October, 5 December 1952 and 30 January 1953. This

instruction is highly recommended to all reservists for training
duty.

U.'S. GOVERNMENT PRINTING OFFICE : O—1952
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