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COVER PHOTO: One of the many experiments underway at the
Forrestal Research Center at Princeton University to advance
commercial and scientific use of rocket and jet propulsion is being
conducted by Sidney Reiter and Dr. Martin Summerfield. They are
trying tofind out how the qualitiesof a high-speed flame affect the
burning of fuels in the combustion of a jet engine or rocket. For
more about the Forrestal ResearchCenter and the Navy’s interest
in its work see p. 10.
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Nature’s Tropical Saboteurs

by
Kingsley Williams
Naval Research Laboratory

This is an article and not a sermon, but nevertheless I should like
to choose as my text the second part of the 13th Chapter of the Book of
Leviticus. In this section the scribe treats the matter of “leprosy of
garments”, the criteria for determining whether a garment be unclean
or not, and the technique for disposing of unclean garments.

This text dramatically illustrates by its very antiquity the prob-
lem of biological deterioration. This “leprosy”, which plagued the gar-
ments of the early Hebrews was not different in kind from what we
moderns call mildew, rot, or fungus infection. With the change in
nomenclature we have also achieved a somewhat better understanding of
the nature of the problem,but we have not succeeded in eliminating it.

It has long been recognized that there are tremendous geographic
variations in the rate of biological deterioration. This wasdramatically
demonstrated in the last war when literally billions of dollars of equip-
ment which had proven quite satisfactory at Aberdeen Proving Ground
wasted away at fantastically rapid rates when shipped to the South Paci-
fic islands. Our bill for replacing rotted tentage alone has been esti-
mated at a million dollars per month.

The common excuse for this tremendous waste was the climate.
We all know what the weather is like in Aberdeen. On one day it may
snow, on another it may be clear and warm. Monday may be bone-dry
and Tuesday may be foggy all day. All we can safely say is that the
weather is extremely variable.

In the tropical rain-forest areas the situation is different. Only
two seasons are apparent: rainy and dry. Throughout the year the
temperature ordinarily does not vary more than 20° the humidity
remains consistently above 55 percent,and rainfall is voluminous. The
weather at Cristobal, C. Z. is probably the best documented of any rain-
forest area and is quite representative of these areas. The mean tem-
perature is extremely uniform and the range limited daily. Rainfall
varies from a few hundredths of an inch in the dry season to as high as
44 inches in November, when seasons change. The relative humidity
varies somewhat with the season but not nearly as drastically as it does
in non-tropical areas,

Total rainfall at Cristobal runs to about 140 inches per year,
though a few miles down the coast it totals nearly 200 inches annually.
Most of this rain comes on quickly and the skies clear soon after
it stops.

Kingsley Williams has just returned from a three-year tour of duty as
Director of the Naval Research Laboratory's Tropical Exposure Station
in Coca Sola, C. Z. This article was adapted from an informal talk
which he gave before a chemistry colloquium held recently at NRL.
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The average day in these areas is much like the delightful days we
find in most of the United States in late spring,when conditions seem to
be ideal for life of any kind. This is reflected in the lushness of life in
the rain-forest areas.

With all this virulent but relatively short-lived growth,one expects
to find vast quantities of fallen debris on the floor of the jungle—broken
branches, dead leaves, flower parts and the like. In fact we do, but
the quantities involved are not nearly as great as might be expected,
because of the tremendous activity of those scavenging organisms, the
fungi and termites,

Actually the scavengers—like the termites, molds,bacteria, cock-
roaches, and silverfish—play absolutely vital roles in the delicate cyclic
balances of nature, for example in the carbon cycle and the nitrogen
cycle. If their activities were suddenly to cease, life as we know it
would come to a grinding halt.

Unfortunately for man, however, the perspective of these various .
beasts is quite limited, and their outlook so narrow that they fail to see
that a piece of dead oak fashioned into an instrument case has increased
in worth. To them, it is still just a good meal. It is because of this
difference in point of view that men worry about biological deterioration.
For we are constantly adopting organic materials for our own ends:
wood, cotton, wool, linen, leather, paper. These and many more are
derived from natural sources and sooner or later nature will reclaim
them all.

We have found, however, that by various devious techniques we can
retain custody of these items for relatively long periods. But in many
cases, particularly in the tropics, these periods do not seem long
enough to suit our convenience. Why?

Of considerable importance in the tropics are the fungi. These
“beasts” are generally considered the lowest members of the vegetable
kingdom. Since they are devoid of chlorophyl, they cannot synthesize
their food from elemental sources. Their nutritional requirements are
nearly the same as those of humans and they satisfy these requirements
inthe same way that humans do—by ingesting the dead remains of plants
and animals. While the ability of any one species of fungus to digest
organic materials is limited, fungi, as a class, are capable of utilizing
virtually any such substance found in nature.

Reproduction of the fungi occurs through a wide variety of mech-
anisms, of which sporulation is the most important. A sporulating body
of a fungus is shown in a diagrammatic sketch in Figure 1. These
spores are very tiny and light so that they are dispersed even by gen-
tle breezes.

When a spore lands on a leather boot, for example, it will promptly
germinate if the conditions are right. The temperature should be some -
where in the range of 60° to 90°, the pH of the boot should not be too far
from seven, an adequate supply of oxygen should be available and, most
important, sufficient moisture must be at hand. If all these conditions
are right, the spore will absorb water and send out a little shoot called
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Figure 1. Sporulating mechanism of the fungus.

a hypha. The hypha grows longer, branches frequently and forms a mass
of intertwining filamentary strands growing into and around the surface
irregularities of the boot and forming what is called a vegetative mycelia.
What usually appears to the eye is principally the reproductive mycelia
with its innumerable sporulating bodies. These spores mature and are
dispersed. Many are carried far beyond our observation but vast num-
bers fall back onto the boot, germinate and compound the evil. With
this geometrically increasing growth, the time soon comes when the
infection becomes obvious.

If we carefully wipe the boot off with a rag, growth will be slowed
tremendously and if the wiping is coincident with a change in the wea-
ther we may feel that we have got rid of that particular infection.
Actually a large part of the vegetative mycelia is left in the minute
crannies on the surface of the boot and if, within a reasonable time,
conditions again become favorable for growth, the infection may crop
out anew. Even if unfavorable conditions persist for a long time there
may be a recurrence of the growth,

If, instead of wiping the infection off, we let it grow, the original
mass of mycelia may literally drown in its own juices. The accumula-
tion of waste (catabolic) products gradually slows down and eventually
inhibits further growth. The chances are very good,however, that ces-
sationof theoriginal growth will permit a secondary invader to flourish,
utilizing perhaps even the waste products of the first organism for its
own purposes. Catabolic products may also be removed by rainfall,
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condensation, and insects, thereby permitting a revival of the original
invader. The possible patterns of growth and decay are many, but the
eventual result will be a complete digestion of the boot.

Total destruction, in the case of our boot, may take years, but sand-
bags, tents, and other materials may last only a few days or weeks.
Cameraandbinocular lenses are often clouded and etched to uselessness
by fungi and electrical insulating materials are seriously degraded by
their depredations.

Even in cases where destruction or damage is not involved, the
aesthetic sense of man is severely offended by the very presence of
unwanted growth. The same man who delights in a moldy piece of
Roquefort cheese will become very upset when he finds a bracket fungi
on his shower curtain as shown in Figure 2. '

We have already noticed that an adequate supply of moisture is
essential to growth. By keeping materials dry it should be—and is—
possible to eliminate, or at least minimize, fungus attack. All quarters
in the Canal Zone and in most other tropical areas have built-in “hot-
lockers”—a coat closet with a light bulb burning continuously near the
floor. By storing bedding, shoes, photographic supplies and other highly
susceptible materials in these lockers, it is possible to avoid damage.

Hot lockers are,of course, a bit impractical to carry with armies
in the field. It has, however, proven feasible to package many items of
military equipment in vapor-proof containers with small bags of des-
sicants (drying agents) so that during transportation and storage there
is no danger whatever. Unfortunately proper packaging is a rather
costly procedure, and it does not protect any material once it has been
unwrapped and placed in service. It is necessary, then, to devise tech-
niques or design to protect equipment.

Perhaps the most obvious solution is to replace fungi-susceptible
materials with materials which do not nourish—in fact which poison—
fungi. This approach has been satisfactorily applied to radios, cameras
and the like, But economic,aesthetic and structural considerations pre-
vent widespread use of this technique until we have developed synthetic
fibers as satisfactory and as cheap as cotton, wool, hemp, and wood;
consequently we must attend to the preservation of these materials.
Many relatively efficacious fungicides and preservatives have been
developed over the course of the years but as yet there is no panacea,

and protection for any item must be tailored to suit its nature and anti-
cipated function.

But enough of micro-organisms and on to something we can see.
James Thurber has written a fable of an elephant who boasted he could
lick in combat any animal in the world, and he did lick enough of them
to get himself set up in a multi-story mansionas emperor of the beasts.
He slept on the fifth floor and in the basement maintained a prize ring
with an open challenge to any animal. One day he received a written
invitation to battle and on the appointed hour he repaired to the prize
ring where a tiny voice told him that it would not be long before he, the
elephant, would be flat on his back there. The elephant searched for the
source of the voice but was unable to find it and retired to his fifth-floor

-4 -

Google



Original from
UNIVERSITY OF CALIFORNIA

Digitized by Google

91b00bh-pd#asn ssadde/6103sninyiey mmm//:diy / paznibip-916009 ‘urewoq dlqnd
G102L9d$°1oN/L20Z/ARu dIpuey’|py//:d1ly / LIND €Z:6T €1-80-GT0OZ UO (ded 263(|0D ‘puelhiel Jo AJSISAIUN) JOqUISW 10} pajeIdUDD



Original from
UNIVERSITY OF CALIFORNIA

Digitized by Google

91b00bh-pd#asn ssadde/6103sninyiey mmm//:diy / paznibip-916009 ‘urewoq dlqnd
G102L9d$°1oN/L20Z/ARu dIpuey’|py//:d1ly / LIND €Z:6T €1-80-GT0OZ UO (ded 263(|0D ‘puelhiel Jo AJSISAIUN) JOqUISW 10} pajeIdUDD



Original from
UNIVERSITY OF CALIFORNIA

Digitized by Google

91b00bh-pd#asn ssadde/6103sninyiey mmm//:diy / paznibip-916009 ‘urewoq dlqnd
G102L9d$°1oN/L20Z/ARu dIpuey’|py//:d1ly / LIND €Z:6T €1-80-GT0OZ UO (ded 263(|0D ‘puelhiel Jo AJSISAIUN) JOqUISW 10} pajeIdUDD



Original from
UNIVERSITY OF CALIFORNIA

Digitized by Google

91b00bh-pd#asn ssadde/6103sninyiey mmm//:diy / paznibip-916009 ‘urewoq dlqnd
G102L9d$°1oN/L20Z/ARu dIpuey’|py//:d1ly / LIND €Z:6T €1-80-GT0OZ UO (ded 263(|0D ‘puelhiel Jo AJSISAIUN) JOqUISW 10} pajeIdUDD



Before returning to land, we might point out that marine pilings
are often favorite roosting spots for pelicans, gulls, and terns and soon
become covered with excreta which, whether corrosive in themselves
or encouraging decay by micro-organisms, cause a rapid wasting away
of the tops of the piles, commonly called pelican rot.

Coming back to shore, we find in the tropics many of the same
destructive animals with which, we, as Washingtonians, are familiar.
The cockroach is far more ubiquitous in the tropics than here. While
the average run of roaches is about the same size as those in this
area a few species run to such a size that they just fit into half-pint
mayonnaise-jars.

Miceandrats areless common in the tropics than might be expec-
ted, because of the abundance of their natural enemies—snakes, preda-
tory cats and hawks. The rodents behave there as here,gnawing through
Celotex, cardboard, wood, or even lead to reach some tasty bit of food.
Ants,while frequently a great nuisance,are not generally in themselves
destructive of materials. Many species, however, nest in infrequently
disturbed communications equipment, switch boxes, fire alarm boxes
and the like. The grass or litter of their nests is kept continually wet
and leads to rapid corrosion of nearby metallic objects. These sorts of
equipments are also favorite hangouts for mud-daubers, wasps,andhor-
nets, which seldom do any damage to the equipment but are often very
discouraging to the operators.

Lizards seem to be particularly fond of transformer vaults and
quite often manage to bridge across high-voltage terminals, causing
arcs which do a great deal of damage to the transformers. The majority
of power failures in the Canal Zone are probably due to this sort of
cause—lizards, snakes, sloths and even occasional monkeys bridge cir-
cuits and blow breakers all the way across the isthmus several times
a year.

This has been an admittedly casual and very incomplete survey of
biological deterioration in the tropics. If it has suggested to you the
magnitude and diversity of the problems involved and has in some small
measure indicated the fascination of the rain forests, it has accom-
plished its purpose.

Acknowledgment: Figures 4, 7 and 8 are taken from Volume 5 of the
Smithsonian Series (Insects, Their Ways and Means of Living by R. E.
Snodgrass), permission of the Series Publishers, Inc. Figure 6 comes
from Woods and Other Organic Structural Materials by C. H. Snow
(McGraw Hill Book Co., Inc.).

Orr Reynolds On Special Research Project

Dr.Orr Reynolds, Director of ONR's Biological Sciences Division,
has started a six-months’ leave of absence and is serving for that period
as Executive Secretary of a group appointed by the American Physio-
logical Society to explore the science of physiology and the possibility
of increasing its value to the welfare of the Nation. Financial support
of the study is provided by the National Science Foundation. Dr.Reynolds’
offices are in the Dupont Circle Building in Washington, D. C. During
his absence from ONR Dr. John P. Lindsay will serve as Acting Director
of the Biological Sciences Division.
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techniques. After V-J Day he returned to Washington and spent six
months preparing a voluminous annotated bibliography on Human Factors
in Engineering Design for the Bureau of Medicine and Surgery.

As adivisiondirector, his present job is much more comprehensive
in its scope, covering all phases of psychology of possible interestto the
Navy. There are three main programs of contract research projects.
One deals with selection, classification and training, not just for flyers,
but for all naval jobs. A second, under the general heading of “physi-
ological psychology” covers the visual and auditory standards for dif-
ferent kinds of jobs, and is concerned with human-engineering problems
or the design of equipment for the most effective performance of the
man-machine combination. The third program is, broadly, human
relations: what qualities make a good leader, how leadership can be
developed, what human and social elements go into the creation of team
spirit, what morale is and the like.

Dr. MacMillan still lives with his wife and family (three teenagers:
two boys and a girl) in University Park, Md. in the house they bought
while he was teaching in the University. He sneaks away occasionally
for a game of golf and manages to squeeze in, at least once a year, a
trip toacottage onanOntario lake. Hisfavorite pastime there is small-
boat sailing.

NRL Develops Cereamic Paper

Suitable for Electrical Insulation

Chemists at the Naval Research Laboratory have added another
product to the growing list of synthetics they have developed which are
potentially valuable for electrical insulation. The new material can be
easily and cheaply made from domestic materials.

The paper is made by conventional paper making methods from a
substance thatclosely resembles rock-wool and is essentially aluminum
silicate or any similar clay. In the process developed at NRL, the black
impurities which comprise about 60 percent of the basic material are
removed in a fractionating box or “riffler,” leaving about 30 percent in
a fluffy white fibrous form and 10 percent in a granular form that appears
suitable for thermal insulation. The fibrous material can be made into
paper only because of the fineness of its fibers; individual strands are
less than 40-millionths of an inch in diameter.

For paper-making purposes, bentonite clay, a material similar to
fuller's earth, is added to the fiber. When the fiber is bonded with suit-
able resins, it can be laminated into fireproof panels, easily machined
or drilled and capable of withstanding temperatures to 2,5000 F. Such
panels would be useful for switchboard panels and similar installations
where resistance to fire plus electrical insulation is needed.
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Can Surgery' Replace
Diseased Lungs?

by

Wilford B. Neptune and Charles P. Bailey
Hahnemann Medical Hospital

For many years the replacement of diseasedor destroyed parts of
the body with healthy parts,obtained from a donor, has been an appealing
idea. Avery limited success has been attained in some attempts at this
type of surgery. Skin grafts have aided the recovery of burn victims
in certain cases. And the nowfamous “eye bank” hashelped a few people
regain their sight by contributing the corneas from healthy eyes for
transplantation to those whose sight has been clouded by cataracts or
other ailments. Transplanted blood vessels have been used for some
time successfully, even though the donor vessel is ultimately replaced
by the recipient’s own tissue; in such cases the donor tissue serves a
useful purpose until it is supplanted. Nevertheless, surgical attempts
to replace parts of the body have met with great difficulties and in most
cases have ended in failure.

Being primarily concerned with diseases of the chest, we were
interested in the idea of transplanting lungs. Such a procedure, if pos-
sible, would prove of great benefit to people with destroyed or poorly
functioning lungs resulting from pulmonary tuberculosis, bronchiectasis
(dilation of the bronchial tubes), and emphysema (swelling caused by
air). Moreover, since the lung is mainly a group of blood vessels, we
were hopeful that the procedure might be possible.

In the first part of the work, we removed a lung from an experi-
mental animal and then restored it. Although this operation has been
previously reported by others, we repeated the work to develop a tech-
nique to follow in the later experiments. We now have a dog whose left
lung was completely removed and then reimplanted and who now has
been under observation for 8 months. Repeated examination of the air
passages by means of a bronchoscope; X-ray examination of the lungs;
and lung function studies, including intake of air and utilization of oxy-
gen, all show the dog to be normal.

After this, we started to work on transplantation of lungs from
one dog to another. The usual pattern of events is similar to

Wilford B. Neptune, a Fellow in research surgery at the Hahnemann
Hospital and Medical College, has had wide experience in thoracic sur-
gery. A graduate of the Ohio State University College of Medicine, he
served residencies in general surgery, medicine, and thoracic surgery
before coming to Hahnemann.

Charles P. Bailey is Associate Professor of thoracic surgery at
Hahnemann, where he originally received his M. D. Previously he was
in private practice, first in medicine and then in thoracic surgery.
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Measuring the Faraday Effect
in Gases and Vapors

by

L. R. Ingersoll
University of Wisconsin

When plane polarized light traverses material in a magnetic field,
parallel to the lines of magnetic force, the plane of polarization suffers
a (generally small) rotation., This is called the Faraday effect after its
discoverer, and is similar to the “natural rotation” shown by dextro-
and laevo-rotary substances such as sugars. It is apparently exhibited
by all gases, liquids and (isotropic) solids and is proportional to the
length of the light path as well as to the strength of the magnetic field.
Like other fundamental properties of matter, measurements of its values
helpto answer some of the questions relating to the structure of matter,
interaction of atoms and molecules, and electronic considerations.

Inasmuch as gases represent the simplest state of matter and usu-
ally are considered a good starting point when it comes to explaining
many phenomena, it might reasonably be expected that a knowledge of the
Faraday effect in gases and vapors would be helpful to the theorist.
Unfortunately, however, the value of the Verdet constant—i.e., the
magneto-optic rotation per centimeter of light path, per unit of field
strength—is so small ingases (about 10-5 minutes of arc) thatonly rela-
tively few measurements have been made. Moreover, mostofthese were
accomplished under high pressure, where polymerization is possible—
and all several decades ago. Our knowledge in the case of vapors, except
for a few exceptions, is practically nil. The apparatus described here
was developed to make measurements of this sort on gases and vapors,
and to get certain other data which will be explained later.

In taking up the problem it was first necessary to decide on the
method of attack. The great bulk of Faraday effect measurements have
been visual. These,like polarimetry measurements on sugar solutions,
have, in general, involved the turning or setting of a polarimeter eye-
piece until the two halves of the field of view are of equal brightness.
This setting, which must be made before and after excitation of the mag-
netic field, may be determined under ideal conditions with an accuracy
of a minute or so of arc. I there is some “depolarization”, however,—
such as may occur with long light path and many reflections—the accu-
racy may be considerably less.

Since it was necessary to improve considerably on the above limits
of accuracy (in some of our experimentsthe total measured rotation has

L. R, Ingersoll (B. S. Colorado College, Ph.D. University of Wisconsin)
isa Professor of Physics whose research has included studies of polar-
ization phenomena inthe infrared spectrumand applications of the theory
of heat conduction. He is a Fellow of the American Physical Society.
Mr. W. L. James assisted Dr. Ingersoll in preparing this article.
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A reproduction of a section of the record for a rotation of 1' is
given in Figure 3. This indicates a signal-to-noise ratio approaching
100, so a rotation of 1",and perhaps even less under the most favorable
conditions, might be given as the limit of sensitivity or accuracy. This
is a very small angle, considerably less than one millionth of a revolu-
tion. Itisbelieved that this sensitivity is at least an order of magnitude
larger than that of any previous polarimetric arrangement operating
under comparable conditions.

The wavelength (about 5000A) at which most of the measurements
have so far been made is determinedonly roughly by the spectral response
of the 929 phototube used with a tungsten lamp. A monochromator is
being arranged, however, and with this and a variety of phototubes and
polaroids it is expected that the visible spectrum and near-infrared can
be reasonably well covered.

Measurements on a variety of gases are already under way with
this apparatus and preliminary comparative results have been obtained
for air, oxygen, hydrogen and helium. It is interesting to note that the
Faraday effect in the latter gas, which has never been worked with before
in this connection, is very minute, being only about a tenth that of air,
The total rotation for a path of 20 meters in a field of 100 oersteds is
only about 0.003°or 0.2'.

While the main work planned for this apparatus will be with gases
and vapors—perhaps even including water vapor at ordinary
temperatures—the first complete investigation accomplished with it has
been of quite a different sort. This was, in effect, an attempt at finding
the smallest (short period) change in the earth’s magnetic field which
can be detected through the Faraday effect. Because of its extraordinary
transparency in the blue-green, pure water was chosen as the rotating
substance, and this, with the three-mirror arrangement, was contained
in an open-top aluminum tank instead of the brass tube. The Verdet
constant for water in the blue-green is approximately 0.02' per centi-
meter oersted, so a path of 20 meters in a field of 0.6 oersteds (about
the earth’s field) would give a total rotation of 24'. I a rotation of 1"
could be determined, this would mean that a change in the earth’s field
of 1part in 1440 might be detected by an arrangement of this sort. This,
of course, is not set as a definite limit, because the use of larger
mirrors would be possible, and because continued experimentation
always effects small improvements. Nevertheless it at least gives an
idea of the order of magnitude which seems reasonably possible with
this method.

Research Reviews

Research Reviews endeavors to report briefly high-
lights of technical progress in research by naval laborato-
ries and contractors and the developmentof important naval
researchfacilities. Articles which meet these broad criteria
and possess a good degree of readability are welcomed.
Manuscripts and changes of address should be sent to Code
250, Office of Naval Research, Washington, D. C.
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VNRRU 1-1 Instructor Promoted

In promotion ceremonies conducted at Headquarters, First Naval
District, CDR H. Wray Rohrman, USNR, Research Reserve Program
Officer, recently administered the oath to LCDR Thomas B. Dowd,
USNR, Instructor of VNRRU 1-1, Boston, Massachusetts.

LCDR Dowd has served as Instructor of VNRRU 1-1, Boston since
its activation 21 February 1949. He was graduated from the College of
the Holy Cross in 1941 and received his Master’s Degree at Boston
College in 1947. Before becoming associated with the Office of Naval
Research, Boston, in June 1947, as Scientific Research Coordinator
(Physics), he was an instructor of Physics at Boston College and at
Georgetown University.

During World War II, after indoctrination at the University of
Notre Dame, he served from April 1942 to December 1945 with sea
duty aboard mine sweepers in the Pacific.

Research Reservists at SDC Seminar
Hear Talks by ONR, SDC, UN Notables

“One of the most successful seminars in recent years”, was
Research Reserve Director CDR F. L. Edmondson’s verdict on the
activities at the Special Devices Center which last month attracted
scores of research reservists from all over the country. Top men from
ONR and SDC and notables from the United Nations combined their tal-
ents in the presentation of facts about their respective organizations.
VNRRU members left feeling that they had absorbed a lot of informa-
tion that was going to be extremely valuable to them.

The reservists got a comprehensive picture of ONR from the
people who were the best qualified to give it to them. RADM C. M.
Bolster, the Chief of Naval Research, was on hand to greet the officers
and to explain the aim and scope of ONR’s activities. Other ONR staff
members who provided more details to fill out RADM Bolster’s picture
of ONR were Dr. Mina Rees, Head of the Mathematics Division, and
CAPT C. W. Shilling, Special Assistant for the Bio Sciences. CAPT
T. B. Haley,Director of the Special Devices Center, spoke to the reser-
vists and then handed the program over to members of his staff who,on
the succeeding days of the seminar, told the officers practically every-
thing there was to know about synthetic training devices.

Another high point of the seminar was the visit to the United
Nations at Lake Success where Mrs. Eleanor Roosevelt,U.S. Represen-
tative to the Human Rights Commission, gave an analysis and appraisal
of the work of the UN. Later the reservists heard about the program
of technical assistance from Willem Brand, Far East Area Officer and
Miss Claire de Hedervary, Europe and Near East Area Officer.

- 22 - U. S. GOVERNMENT PRINTING OFFICE : O—1952

Google




Original from
UNIVERSITY OF CALIFORNIA

Digitized by Google

91b00bh-pd#asn ssadde/6103sninyiey mmm//:diy / paznibip-916009 ‘urewoq dlqnd
G102L9d$°1oN/L20Z/ARu dIpuey’|py//:d1ly / LIND €Z:6T €1-80-GT0OZ UO (ded 263(|0D ‘puelhiel Jo AJSISAIUN) JOqUISW 10} pajeIdUDD



Original from
UNIVERSITY OF CALIFORNIA

Digitized by Google

91b00bh-pd#asn ssadde/6103sninyiey mmm//:diy / paznibip-916009 ‘urewoq dlqnd
G102L9d$°1oN/L20Z/ARu dIpuey’|py//:d1ly / LIND €Z:6T €1-80-GT0OZ UO (ded 263(|0D ‘puelhiel Jo AJSISAIUN) JOqUISW 10} pajeIdUDD



