Original from
UMNIVERSITY OF MICHIGAN

Digitized by Google

91b00bh-pd#asn ssadde/6103sninyiey mmm//:diy / paznibip-916009 ‘urewoq dlqnd
00¥1686T0STO6E dpw/LZ0Z/ARUdIpURY |PY//:dNY / LIND €€:9T TO-0T-T0Z U0 (3ded 963|100 ‘puelhie J0 AJISISAIUN) JIGUISW 104 PRIRIDUSD



Original from
UMNIVERSITY OF MICHIGAN

Digitized by Google

91b00bh-pd#asn ssadde/6103sninyiey mmm//:diy / paznibip-916009 ‘urewoq dlqnd
00¥1686T0STO6E dpw/LZ0Z/ARUdIpURY |PY//:dNY / LIND €€:9T TO-0T-T0Z U0 (3ded 963|100 ‘puelhie J0 AJISISAIUN) JIGUISW 104 PRIRIDUSD



Original from
UMNIVERSITY OF MICHIGAN

Digitized by Google

91b00bh-pd#asn ssadde/6103sninyiey mmm//:diy / paznibip-916009 ‘urewoq dlqnd
00¥1686T0STO6E dpw/LZ0Z/ARUdIpURY |PY//:dNY / LIND €€:9T TO-0T-T0Z U0 (3ded 963|100 ‘puelhie J0 AJISISAIUN) JIGUISW 104 PRIRIDUSD



Original from
UMNIVERSITY OF MICHIGAN

Digitized by Google

91b00bh-pd#asn ssadde/6103sninyiey mmm//:diy / paznibip-916009 ‘urewoq dlqnd
00¥1686T0STO6E dpw/LZ0Z/ARUdIpURY |PY//:dNY / LIND €€:9T TO-0T-T0Z U0 (3ded 963|100 ‘puelhie J0 AJISISAIUN) JIGUISW 104 PRIRIDUSD



The Committee is appointed by the Chancellor and its members
serve three to five years.

In 1954 the first full-time Scientific Director was appointed for the
University of California— NBL—-NAMRU#1 organization. The de-
lineation of the responsibilities of the Scientific Director, Officer-in-
Charge of NBL, and Commanding Officer of NAMRU#1 were rede-
fined by written agreement between the sponsoring agencies and the
University. This agreement has been revised and brought up to date
(ONR Instruction 5450.5A of 29 April 1968).

In 1957 NBL was established as a laboratory in the University of
California School of Public Health and two years later formal NBL
research assistantships were offered to graduate students. Since 1957
NBL has directly supported 14 successful Ph. D. candidates, one
Doctor of Public Health, two Masters of Public Health, and is cur-
rently supporting four Ph. D. candidates. An additional 14 military
officers have acquired graduate degrees during their tour of duty at
NBL-NAMRU#1. The research of the graduate students and of the
faculty members who collaborate with NBL staff members is directly
associated with the overall NBL research program for the Navy.

In 1961 the Scientific Director was appointed as Professor in the
School of Public Health by the University. Succeeding Directors have
continued to be faculty members of the University. NBL is now one of
the University’s major laboratories and a “national resource” for its
expertise in the instrumentation and handling of highly infectious
airborne disease organisms.

Understanding of the biological and physical behavior of airborne
microbes is complex and requires not only basic studies on the micro-
organisms themselves but the subtle blending of sophisticated engineer-
ing and biophysics necessary to conduct these studies. In addition to
research on the survival of airborne biological organisms, the investi-
gator must be concerned with host-parasite relationships, immunity,
and epidemiology.

It was a natural scientific evaluation that over the years, studies at
NBL extended from the behavior of microbes in man’s immediate
environment to his travels beneath the sea (hyperbaric) and to outer
space (hypobaric). During the past few years, research has also been
conducted on the behavior of microbes in environments other than
air, such as fresh and marine water, air pollutants, various gas mixtures,
and defined organic vapors.

In essence, NBL has developed the capability to study almost all
areas of microbiology as applied to man in his total maritime environ-
ment. Evidence of this fact can be seen in over 400 scientific publica-
tons and numerous technical reports and monographs.

The present research programs of NBL are encompassed in three
broad areas: Aerobiology, Medical Microbiology, and Environmental

Microbiology. 3
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Medical Microbiology

Techniques have been developed for working with virulent bacteria,
fungi and viruses. Using special containment facilities methods for
growth and study of Pasteurella pestis, Pseudomonas pseudomallei, Coc-
cdioides tmmatis and influenza virus have been devised to provide safety
for personnel and yet enable significant work to be done. Much of the
work includes exposure of animals to the infectious agents and main-
tenance of the infected animals for study. From this work has come
procedures for determining the extent of infection of animals or man
when living in an endemic area, elucidation of some factors which main-
tain virulence of the infecting organisms and factors which are impor-
tant for developing resistance to infection in vaccinated animals. This
has led to the development of a vaccine which protects animals against
Cocadioidomycosis and which is being considered for study in the pro-
tection of man. Recently, interest has been developed in an expanded
program with Neisseria, particularly with studies on the antigenicity and
virulence of meningococci. Because of the current interest in the
genetics of N. meningitidis, the Bureau of Medicine and Surgery of the
Navy established a Neisseria Reference Laboratory at NBL in 1968.
Besides carrying out studies of properties of recently isolated strains
of Neissenia, this laboratory serves as a repository of new and historical
cultures of these bacteria for use by scientists in this country and abroad.

Environmental Microbiology

Studies of the persistence of microorganisms in atmospheres of dif-
ferent composition have led to the definition of survival patterns of
a number of species under various conditions of relative humidity.
These studies are continuing with the expectation that modifications of
conventional air-conditioning equipment may provide means for alter-
ing or reducing the microbial content of certain atmospheres. In
addition, studies are being conducted on the microbial profile of cer-
tain closed living quarters such as deep sea habitats, submarines, or
special military housing units. The results of these studies are being
correlated with instances of infections among occupants of the hab-
itats and the general ecology of naval personnel in their maritime
environment.

The Naval Biological Laboratory provides a sophisticated laboratory
for investigating microbial and biological problems which are en-
countered by the Navy. The research being conducted is done in full
cooperation with, and in many instances in collaboration with, quali-
fied naval officers who are conversant with field activity surrounding
the research. In many experiments, naval personnel and contract
personnel work side-by-side on a research project. The laboratory
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also provides consultation services by which personnel from other
commands make visits of varying lengths of time, either to become
familiar with some aspect of work in progress or to gain an insight
into the general capabilities of the laboratories. In general, naval
personnel have found that they can get a sound, scientific appraisal
at NBL of a particular project or problem which is of immediate con-
cern to the operational efficiency of man and material in naval en-
vironments.

Physiologic Studies
During Chamber Saturation Dives

Relatively little is known about the environmental effects of living at depths greater
than 300 feet at ambient pressures. Data have been obtained during only brief exposures
and on only a few subjects. In order to gather more extensive information, the Deep
Submergence Systems Project (DSSP) Technical Office Medical Department conducted
a series of experimental chamber dives at the U.S. Navy Experimental Diving Unit
(EDU) from February 1967 to May 1968. The psychophysiological research program
during these dives was conducted by DSSP with the assistance of EDU, the Naval Medical
Research Institute, Bethesda Naval Hospital, and the Naval Research Laboratory. Repre-
senting the most extensive effort yet undertaken to determine the effects on man living
at very high pressures in a helium-oxygen environment, these divers were designed to
measure the psychophysiological effects on a man’s ability to work at great depths.

Saturation diving is a diving technique using the principle that, once the diver’s tissues
have gas saturation equivalent to the surrounding atmosphere at a given depth, he is
considered to be “saturated” and can remain safely at that depth as long as necessary.
For a diver at a specified depth, length of decompression (the time required to adapt the
diver’s body back to surface atmosphere) is the same whether he remains at depth for one
day or one month. The capabilities which saturation diving provide will enable the Navy
to undertake underwater salvage, construction, search survey, maintenance, and research
tasks heretofore considered impossible for divers.

A preliminary report on fourteen saturation dives, ranging in depth from 200 to 825
feet, was based on 25,000 biomedical and psychological observations and measurements
obtained in the course of these chamber dives.

Among the many routine studies were the hematocrit, hemoglobin, total white cell
count, and the differential white cell count. No changes were found in any of these tests.
No deviations were demonstrated in either the blood pressure or pulse rate other than
those which might be expected to result from the limited degree of activity permitted
by chamber confinement.

A study was undertaken to assess the cardiopulmonary functions of divers exercising
while breathing helium-oxygen mixtures down to depths of 600 feet. Evidence indicates
that man can perform strenuous work down to at least this depth without hypoventila-
tion, significant carbon dioxide retention, or additional cardiovascular stress.

Although fluid intake decreased and uriné output increased, urinalyses remained within
normal limits throughout the saturation exposure.

Experiments were conducted to detect defects in visual function which might result
from the high inert gas partial pressure. It was tentatively concluded that visual functions
are not affected by helium-oxygen mixtures to depths of 825 feet.

Continued on Page 23
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Naval Immunochemistry:
Saving Me and Thee

Dr. Robert K. Jennings
Biochemistry Program Director
Office of Naval Research

“All the world is queer, save me and thee; and sometimes I think
thee is a little queer.”

We accept with some annoyance the naval practice of giving men who
are being shipped to the far parts of the globe a dozen or more shots—
for typhoid, cholera, plague, etc. The shots interfere with a man’s effect-
iveness for a while, and there is some question as to whether so many
shots given in a short time can be truly successful in producing immu-
ity. Nevertheless, shots are worthwhile. No American serviceman died of
lockjaw in the Philippines in World War 1I; however, many natives with
wounds soiled with the same dirt succumbed. The Americans received
their tetanus shots before arriving in the Philippines and were immune.

When a disfiguring wound has healed, the physician may strip skin
from a less conspicuous part of the body and use it to replace scar tissue.
The transplanted skin heals promptly into place and functions as
healthy skin. If the skin had been taken from a similar location on some-
one else’s body, such as a freshly amputated leg, it would not work.
The body's power of self-recognition allows the vaccinated man to
repel alien germ cells; we reject alien skin or organs as well, even when
acceptance could mean survival.

If we were to place two bits of skin beneath the microscope, the best
anatomists and chemists could not tell if they came from one man or
from two. The two samples would be made of the same stuff; they would
have the same structure; and they would be end products of the same
kind of foods digested by identical gastric juices and rebuilt into flesh
by identical chemical steps, whether done by one body or more than
one. Isn't it just a little queer that there should be a difference between
me and thee? And is it not queer that our bodies should know and
respond to the difference?

Not all living things can make these distinctions. The ability, which
is called immune competence, is characteristic of higher animals.
It is first found in the evolutionary hierarchy at about the level of the
hagfish. The biological rule that man in developing from conception to
adulthood re-enacts a summary of the evolution of his species is good.
if not relied upon too heavily. One might predict that man should be
well developed in his individual growth before displaying immune com-
petence since the species was pretty well along the evolutionary trail
before this capability made its appearance.
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The ability of mammals to distinguish between “self” and “other”
appears about the time of birth. Not all substances can elicit an immune
response in the adult at exactly the same time in the development of
the individual; the time at which immune competence against a particu-
lar substance can first appear also varies from one species to another.
But in every case, what is in the body when immune competence first
appears is accepted by that individual as belonging there.

If tissue from animal X is implanted in animal Y before birth and Y,
when grown, is given a bit of tissue or an organ from animal X, it will
accept that tissue as a part of itself. In some laboratories there are
white chickens wearing a patch of black feathers which are growing
“upstream” with respect to the white ones. These birds have been made
tolerant to the black donors at a very tender age. Later skin from the
black chicken was turned around and transplanted. It grew normally
and produced normal feathers; normal for the heredity which dictated
the color and orientation of the feathers.

Chimeras

Composite animals of this sort, made from parts of several animals,
are known as chimeras. A chimera may be a pretty queer beast, but it
does not have to be. All that is needed for the chimeric state is for
cells or tissues from one individual to take hold and grow, functioning
as their own heridity dictates, in another. The most famous chimera at
the moment is Dr. Blaiberg of South Africa, who survived heart trans-
plant surgery.

If a surgeon knew that John Jones, who is to be born next week, would
be in need of a new heart at some distant date, and if he knew that at
that date, Joe Doakes, who was born last week, would be finished with
his, the surgeon could implant a bit of Doakes tissue in the unborn
Jones baby in preparation for the future heart transplant. When the
time came, the Doakes heart would be just as much at home in the Jones
body as it was in the body of Doakes. Such a plan calls for a good deal
of foresight on the part of the physician; and unfortunately the art of
soothsaying has lagged behind that of surgery.

A more practical approach would be to learn how immune compe-
tence works and how it can be turned on or off at will in the adult. The
first step is to find out what “self” means in biochemical terms, and the
second step is to find out what biochemical events occur when alien
biological substances invade the body. Such matters are the business of
the immunochemist. This article explains why the Ofhce of Naval
Research, which is devoted to the generation of new knowledge useful
to the Navy, should be supporting immunochemical studies in a dozen
universities across the country.

11
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What is Naval Immunochemistry?

The meaning of immunochemistry should be self-evident; however,
the nature of Naval Immunochemistry is not. The problems of a heart
transplant patient may be shared by naval personnel, but they are prob-
lems which are also important to civilians. The possibility of organ
transplantation emphasizes the potential value of basic information
concerning the immune response, but it is not really a major consider-
ation in the allocation of naval funds.

For the ONR Biochemistry Program research must be basic and must
show promise of generating facts the Navy is going to need. Since basic
research is an exercise in the exploration of the unknown, the term
Naval Immunochemistry seems to be a contradiction; we cannot know
what the explorer will find, so we can hardly guarantee that his search
will turn up something more useful to sailors than to salesmen.

Immunochemistry can be naval when it is directed toward areas where
the findings will be of use to the Navy. To do this one must first make a
Jjudgment as to where progress seems to be leading and then guess what
the Navy will need in the future. The first is a matter of reviewing the
state of the art and the second is speculation without scientific merit.
Immunochemistry is concerned with what the body recognizes as alien
and the chemistry which permits this recognition. It deals with the sub-
stances the body makes to repel alien parts, and the chemistry involved
in their selective action on the alien substances.

In the middle of the last century, it was recognized that alien organ-
isms, germs, when entering the body dead or alive caused the body to
make a substance which acted against the germs. Later it was discovered
that cells did not have to be disease agents, and that substances produced
by cells, if made from large enough molecules, could have the same ef-
fect. Such materials were called antigens, generators of anti-substances.
Because new properties appear when an antigen is introduced into
animal blood, it was concluded that the blood must now contain some
chemical body which reacted specifically with the antigen, hence
“antibody.”

In spite of technical difficulties, quite a few discoveries were made
about antigens and antibodies and how they behave. Since antibodies
were found to react with two molecules of antigen, they could be said to
have two “specific reactive sites,” both alike. Because antibodies reacted
specifically with antigens, it was apparent that the reactive site must
have some chemical relationship to some chemical aspect of the antigen
molecules, which also had specific reactive sites, related to but different
from those of the antibody. As many as fifty antibody molecules can
attach to asingle antigen, which can be thought of as a structure studded
with identifying chemical groups on its surface. Small and easily puri-
fied molecules could not stimulate an immune response in animals.

12
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However, if such simple molecules were hooked onto big protein mole-
cules, antibodies would be formed which could react specifically with
the small “prosthetic” substances.

When natural antigens and antibody react, the two “hands” of the
antibody each grasp one of the many appropriate structures on an
antigen molecule, generally fastening two such molecules together.
Since other antibody molecules may grasp the same antigen, the result
is that a great antigen and antibody lattice-work forms until it is no
longer possible for the mass to remain in solution. A precipitate forms.

If the antibody is not mixed with antigen, but with the prosthetic
substance, it still combines specifically as it was designed to do. In this
situation only one antibody molecule can attach to one antigenic
determinant group; the antibody is incapable of further reaction if it
is mixed with a complete antigen later on. By studying what will in-
hibit the antigen-antibody reaction, it is possible to get some insight
into the chemistry used by the white cells of the body, which manufac-
ture antibody, to recognize the difference between “self” and “other
than self.”

There is a second line of immunochemistry research. If we inject
chicken egg albumin into a rabbit, the rabbit will make antibody, all of
which will be specifically precipitated if the serum is later mixed with
a solution of chicken egg albumin in the right proportions. But if we
mix that serum with turkey egg albumin instead of hen, only about 90
percent of the antibody will react; the rest will be left behind and can
be precipitated if we now add chicken protein. If we first add duck
albumin to the serum, perhaps only 30 percent of the antibody will
react. Some of the serum which is left will react with either turkey or
hen albumin, and some only with the hen protein. Studies of this sort
can produce a diagram showing in quantitative fashion how closely
related or how distant the several homologous antigens may be to each
other. Such diagrams agree very well with the estimates taxonomists
might make on the degree of relationship of the several species which
produced the antigens involved. The molecules seem to reflect the evo-
lution of the animal.

One way of looking at this process is that the egg albumin in an an-
cestral bird had certain natural prostetic groups. The mutation which
produced the duck changed some of these prosthetic groups to a form
which might be called “duckness.” A later mutation leading to the turkey
may have changed other facets of the molecule to produce the quality
of “turkeyness,” and still further changes added “chickenness.” By
injecting chicken egg albumin, the antibody factory is presented with
determinants typical of turkey, duck, chicken and a host of other
relatives we did not test for. Antibodies could be made for each. Testing
with duck ovalbumin, we were offering no antigenic determinants
specific for the more highly evolved birds, and so used only a part of

13
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the antibody available. This is not the only or most acceptable hypo-
thesis, but it cannot be set aside. The hypothesis produces a mental
image of the skin cell as a body covered with proteins which may have
some features typical of mammals, some typical of human beings and
perhaps some peculiar to each of us as individuals. What we make in the
way of protein is determined by heredity. Identical twins may have
identical heredity, and be nearly indistinguishable antigenically.
More distant relatives may be similar or identical if there are few
factors to inherit. Based on the blood group substances, which are
antigens in the red blood cells, there are only four main blood groups.
The chemistry of these substances is well advanced, and it is possible to
produce simple substances which serve as inhibitors for the antibodies
involved.

An ideal approach to the problem of organ transplantation would be a
scheme of tissue typing similar to the blood typing used to control
blood transfusions without immunological disaster. Unfortunately, the
present evidence suggests that there are perhaps as many as forty dif-
ferent determinants on the surface of tissue cells, serving as clues to
identity. Because of so many variables, it is not likely that there will
ever be a bank of viable skin from which could be drawn tissue indis
tinguishable antigenically from the skin of the man who needs it.
Fortunately there may be only a few determinants which are highly
potent in the sense of eliciting the formation of large amounts of
antibody rapidly. Perhaps these can be typed and the rest ignored or
somehow controlled. Immune competence can be eliminated entirely
by destroying with radiation or poisons the cells which produce anti-
body. The animal so treated will not reject grafts nor will he reject
disease germs. Not rejecting disease germs makes such an approach
too risky. Perhaps a less drastic measure can control the weaker an-
tigens and the more potent ones may be matched.

Immunochemistry in the Future

We know a good deal about antibodies, how they are formed and how
they act. Also we know a little about the basis for biochemical indi-
viduality among antigens. We can make some things which serve as
antigenic determinants, and in a few cases know pretty well what some
natural determinants are. We can now distinguish several kinds of
antibody and understand some of the details of their structure. How-
ever, we cannot isolate an antibody determinant group, account in
precise chemical language for its reaction with the antigen, and synthe-
size similar structures. From future research new immunochemistry
knowledge will emerge. How could it be useful to the Navy?

Antibodies are remarkably subtle analytical reagents. They can be
used for forensic analyses such as determining if a blood stain is human
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or not. Antibodies can identify rapidly and positively disease germs
from infected fluids, drinking water, or air. They can also be used in
organic analysis. During the first quarter of the century, a very few pro-
teins in blood serum could be distinguished: albumin, globulins, and
fibrinogen. Now, by making use of the selective capacity of antibodies,
over two dozen distinct proteins in the same blood serum can be identi-
fied. Perhaps in the future we can reproduce artificially the same kind
of selective combining arrangement of atoms, tailor-made to react
with antigens of our choice.

If we could attach such an artificial determinant to a potent drug,
which reacts only with kidney cells, the drug would attach only to the
kidney when injected into the blood stream. In such an application
the amount of the drug needed would be hundreds of times less than
what we now use since we would not have to allow for the drug spread-
ing over the entire body or being exposed to the various devices the
body has for eliminating drugs. This could be important in the logistics
of naval medicine, especially in dealing with epidemics in remote places
or supplying drugs over long periods of time. Also the system could
permit the use of drugs which are too poisonous to administer in
large doses.

If an artificial determinant made specifically for sharks were attached
to a poisonous material, manageable amounts of such a compound
would quickly diffuse out into a cloud of molecules, probably too
diluted to affect any forms of marine life except the shark. The mate-
rial would accumulate specifically on the shark. Could such material
be designed to build up to a lethal concentration on sharks approaching
a life raft? Or could the principle be employed in dealing with barnacles
or marine borers or other biological sources of mechanical difficulty
in naval equipment? Could human saboteurs be denied access to anchor-
ed vessels?

There is also the question of the development of artificial antigens.
Could we learn what the ancestral configuration is in whole classes of
disease organisms, and then produce vaccines protecting us against
many of them with one inoculation? Could we inject antibody inhibi-
tors to protect skin grafts from the transplantation reaction, making
skin grafting a much better shipboard therapy for burns?

Quite possibly the benefits from immunochemical research for
the Navy will be different from anything suggested above. However,
we can think of what might be expected from future immunochemical
research and then conceive of naval uses for such knowledge. Some
uses may be important to tomorrow’s Navy in matters far removed from

medicine; and some may prove vitally important for saving Me and
Thee.
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Electronic Computers in the Navy

Dr. A. Shostak
Office of Naval Research

The U.S. Navy uses electronic computers in many operational, plan-
ning, design, and research activities. Because there is a constant stream
of new applications, new high speed electronic computers, and com-
puter methods, it is thought best to focus on the main uses, programs,
and directions to appreciate the impact of computers in the Navy.

Computers have been used by the Navy longer than is generally
realized. As long ago as 1944, officers of the Bureau of Ships were taking
advantage of the automatically sequenced relay machine Mark I at
Harvard to help solve some to the Bureau’s material problems. In the
late 1940’s the Office of Naval Research and the Army Ordnance Com-
mand stimulated the computer field by encouraging research at Mas-
sachusetts Institute of Technology under project Whirlwind for devel-
oping advances in all electronic computers. This research included
evolution of the magnetic core ferrite storage unit now widely used in
most computers. The emphasis was in the direction of higher storage
capability and higher access and arithmetic speeds. The Air Force's
Lincoln Laboratories were able to exploit these Whirlwind features
into studies in Command and Control methodology which were quickly
assimilated in SAGE, Distant Early Warning, and other systems of the
North American Air Defense Effort.

ONR made another important step to everyday military use of high
speed computational aids by making a contract with the Control Sys-
tems Laboratory of the University of Illinois. About the time of the
Korean War, Professor A. Nordsieck and colleagues at the Laboratory
conceived the Cornfield System, a radar based, computer-controlled,
air traffic surveillance and control system, which has had a major
impact on the design of the Naval Tactical Data System (NTDS). The
rapid advances in the computer field have been only possible as a result
of research in related science and technology. Navy projects in solid
state electronics, numerical analysis, physical and chemical properties
of materials (such as rugged magnetic tape), and many investigations
in logic, circuit analysis, coding theory, and machine languages fur-
nished ideas and components which were swiftly incorporated into
improved computer models.

The Navy's present and future plans for the high speed digital
electronic computer may be categorized into several broad areas:

* Operational, such as in communications,
* Management such as in optimal allocation of available resources,
* Engineering design,
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ATDS; the Marine Corps version is MTDS. The heart of the NTDS
is the AN/USQ-20, a high speed digital computer. This surveillance,
control, threat evaluator, and presentation system has developed into
a major weapon aboard many capital ships of the fleet, all within the
last decade.

The Naval Electronics Laboratory Center, San Diego, California,
has developed a ship communications distribution system which
automatically examines headings of broadcast messages; the system is
the General Address Reading Device (GARD). The system, which was
installed ahead of the receiving tele-typewriters, provides for pre-
selection of addresses and precedences of interest, and blocking the
print-out of all unwanted messages. By using microelectronics logic
circuits in its processor, the system can make simple decisions, such
as printing the whole message, when the header is garbled. This
machine, one of a variety of special purpose computers, has shown its
value in security and in reducing the number of personnel required.

A similar system to GARD is the Message Processing and Distribution
System (MPDS), which is installed in some Guided Missile Cruisers
(CLG'’s). MPDS analyzes headings, recognizes duplicate messages, stores,
retrieves, distributes, and makes a log of all messages. This again is
a special computer-aided processing system which can store 5200
messages, and print out incoming or stored messages at the rate of
2400 words per minute, making six carbon copies at the same time.

In other schemes, sometimes using the NTDS computer on a shared-
time basis, incoming transmissions are parity checked for accuracy
and corrected when necessary. Repeat-back procedures are now more
or less eliminated by automatic repetition of incoming messages, and the
successful use of parity codes.

The Gunar, Mark 56, Mark 25, and Mark 63, as well as other famous
gunfire control systems of World War Il employed analogue computers
and some still do; however, the trend is now toward digital machines,
to control train, elevation, and other parameters of missile and gun
use. In the case of the battle ship USS New Jersey the 16-inch guns
aboard are controlled digitally. The Mark 86 light-weight gun mount,
to be outfitted on many of the smaller ships, is also based on digital
control.

Another important operational application is related to ship over-
haul scheduling. Ship overhaul intervals are now decided in a rather
arbitrary way based on experience. Depending upon ship type, a par-
ticular class of vessel is overhauled every 18 months or at some similar
interval. Computer methods are being studied to solve this problem.
Ship-scheduling is based on the physical shape of the ship, such as the
condition of the boiler and auxiliaries. Then the computer decides
whether the ship should come in for overhaul, and if so, to which ship-
yard it should be taken for quick and economic overhauling.
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Upon arrival at the ship yard, a program of work to be done on the
ship is set up. For instance if removal, overhaul, and replacement of
pumps is to be performed, the procedure is first worked out and out-
lined by maintenance engineers. In the case of complex jobs such as
nuclear submarines PERT is used as a scheduling tool. At Boston,
Charleston, Philadelphia, and other yards, Univac-3 machines are al-
ready installed for this purpose. At one time an IBM 7090 located at
Dahlgren, Virginia, was used for nuclear submarines. The Portsmouth,
New Hampshire, yard makes a daily run of tapes for this purpose into
the machine at Boston Navy Shipyard. Some limited use of computers
has been made in new construction, scheduling and sequencing of
shipping installation. However, in practice, new ship construction
applications seem to be only somewhat marginally efficient.

Management

Because warfare and its research have become increasingly complex,
it is necessary to rely on clever marshalling and application of resources
to ensure superiority. From these resources comes the electronic com-
puter, which has become vital in Navy management operations where it
1s used in a multitude of ways some of which shall be mentioned.

In Inventory Management, allowance lists are calculated and moni-
tored; the provisioning process is expedited; load lists —yielding
sequence, amounts and other data on each item are formulated,;
requisition control is effected; and material readiness is assessed. A
good example of such a system is the Maintenance and Material Man-
agement System (3-M), in the Office of Naval Matenial. 3-M is essentially
an information retrieval mechanism, which provides up-to-date, abbre-
viated information on maintainance matters, such as repair routines
and special tools required for maintaining equipment at sea and on
shore. The IBM machines 1410, 7080, and 360 at Naval Supply Depot,
Mechanicsburg, Pennsylvania, are used in the various sub-systems of
this program. From top management’s point of view, 3-M facilitates
the finding of good and bad equipment for procurement purposes or
ascertains its state of readiness. In many naval stations comptrollers
are using computers to assist in reporting progress, delays, and expected
availability of the numerous projects of their commands.

Management applications also involve personnel requirements,
use, location, and assignment. For instance, an algorithm has been
created to assign medical doctors of varying backgrounds and experi-
ence to the naval hospitals which can best use their talents. The U.S.
Marine Corps actually employs computers to assign recruits from basic
training camps to their next duty. This has proved effective in the Corps.
Bureau of Naval Personnel Project Compass is studying ways of doing
something similar with the larger, more difficult problem of matching
naval ratings to billets in which the men will serve most productively.
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Navy Automated Research and Development Information System
(NARDIS) which is under the direction of the Office of Naval Research
is another Navy management function aided by computers. This pro-
gram implements and keeps up-to-date data on all research and devel-
opment sponsored by the Navy department, quickly delivering scien-
tific, engineering, and administrative information in that field. Other
studies at the Naval Weapons Laboratory evaluate computers and
automatic data processors to determine what computers to buy for the
required job.

Training Personnel

Naval personnel receive training several times in their careers. Com-
puter Aided Instruction (CAl) has replaced the earlier method of
Programmed Instruction, which presented textbook material to stu-
dents then asked questions which could be answered yes or no, or
true or false by individual students. For CAl each student uses a
typewriter to maintain real-time contact with a computer. The machine
provides textbook type information and asks questions which are then
answered by the student or instructor. The U.S. Naval Academy is
using the CAI method for instructing midshipmen in foreign languages,
engineering, and mathematics courses. Television, cathode ray tubes,
and other presentation modes act to complement this powerful method
of teaching Navy men.

Activities concerned with education of sizable numbers of naval
personnel, such as the Naval Air Technical Training Command,
Memphis, and the Naval Training Research Laboratory, San Diego,
are experimenting with CAI, usually collaborating with a university
in formulating teaching methodology.

Training Devices

By far the largest use of digital computer machinery for training
personnel is the 80 major trainers developed by the Navy Training
Device Center, Orlando, Florida, for flight simulation, attack, and
anti-submarine warfare training and other applications concerned with
strategy and tactics. Naval stations at New London, Pearl Harbor,
Key West, Charleston and other centers of intensified personnel train-
ing are equipped with those trainers. A SIGMA 7 machine at the Train-
ing Device Center is used in a human factors experiment in which the
efficiency of training operators is conducted. Efficiency is measured by
contrasting operator knowledge after operational flight training with
that demonstrated in actual aircraft flying. All new Operation Flight
Trainers such as those replacing the LINK trainers of World War 11
are now coupled with commercial, general-purpose computers which
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have proved more flexible and valuable as training tools than their
predecessors.

Engineering Design

It is important to the Navy to design effective ships which can be
built in compliance with specifications which insure operational advan-
tage over the enemy. The Naval Ship Engineering Center has evolved
a computer-aided ship design and construction procedure (CASDEC),
which aids in the requirement definition and conceptual design of new
ships, and then generates several models of a ship such as a rubber
ship. This is done by introducing the desired parameters of the modeled
vessel (cruising range, speed, horsepower, et.), general characteristics,
and hull form. Flotation and other characteristics are developed. In
the course of this programming, PERT-CPM is employed in such a
manner that after the hull has been represented in digital terminology,
the details of outfitting the new ships, such as sequence of electrical
wiring and installation of piping, are determined and detailed on
magnetic tapes, punch cards, or in other storage media.

Scientific Research

In solving scientific problems the Navy uses many digital, hybrid,
and sophisticated analogue computers and simulators. Solutions of
the partial differential equations in subjects like hydrodynamics, elec-
tromagnetic theory, material fatigue, and fracture problems are sought
usually by difference equations methods. When bubble, spark, and
emulsion chamber data of nuclear physics are examined, electric cir-
cuit analysis is performed with schemes such as Electronic Circuit
Analysis Program (ECAP). Particle tracks are scrutinized for energy
and reaction products. Acoustic signature adaptive processing studies
are underway where pulses of transient repetitive signals are com-
pared with previously stored pulses. If the comparison shows a strong
similarity with previous pulses, the signal is automatically intensified
and closely monitored.

The Nautical Almanac Section of the Naval Observatory, working
with the Division of Naval Science of the U.S. Naval Oceanographic
Ofhce, uses an IBM 360 to prepare Tables of Computed Altitude and
Aumuth (solutions of the spherical triangle to be used by navigators).
The Observatory prepares Sight Reduction Tables for Air Nauvigation
(H.0.249) as well as many other special computations and is cooperating
on a new Space Almanac.

At the Naval Research Laboratory, a CDC 3800 machine does crystal-
lographic structure analysis, antenna radiation pattern calculations,
satellite trajectories, wave analyses, and telemetry data reduction.
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using any of the weapons of modern naval warfare, such as missiles,
are simulated to help ensure U.S. Navy superiority. Office of Naval
Research programs are implemented by a General Electric computer,
which is located in Washington, D.C. and serviced from the Main
Navy Building by tele-typewriter using time-shared Fortran.

The Office of Naval Research now supports study tasks in the use
of computers in automated shipboard steering and maneuvering,
improved presentation devices, generation of efficient algorithms,
. inexpensive interfaces, linguistics, improved components, cybernetics,
management, and intelligence.

National Research Council-Bureau of
Medicine and Surgery Postdoctoral Research
Associateship Program

The Navy Bureau of Medicine and Surgery, in association with the National Research
Council, is offering postdoctoral research associateships at four of its research activities.
Professors at universities, editors of scientific publications, and heads of scientific research
organizations recently received a 23-page brochure describing the program, whose
purpose it to encourage postdoctoral research in scentific areas. Opportunities of research
within BuMed include such fields as aerospace medicine, behavioral sciences, biochem-
istry, bioengineering, biophysics, dentistry, environmental stress, experimental medicine
and surgery, microbiology, parasitology, pharmacology, radiation biology, and tissue
preservation.

Last year the only research activity involved in this program was the Naval Medical
Research Institute, Bethesda, Md.; this year it is being expanded to include three more
activites: Aerospace Medical Research Department, Johnsville, Pa.; Naval Aerospace
Medical Institute, Pensacola, Fla.; and the Navy Medical Neuropsychiatric Research
Unit, San Diego, California.

Applicants should have attained the equivalent of the M.D. or Ph.D. degree before
entering upon the associateship. Awards will be made in the spring of 1969 for the one-
vear tenure which begins sometime after 1 July 1969. Selected by the National Research
Council, Associates are given a stipend of $12,174. Requests for application forms
should be addressed to the Ofhice of Sdentific Personnel, Room 604C, National Research
Council, 2101 Constitution Avenue, N.W., Washington, D.C. 20418. Completed applica-
tions must be received in that office by 15 February 1969.

Continued from Page 9

To assess and quantify the ability of man to accomplish cognitive and perceptual motor
functions in extreme hyperbaric environment, divers were examined in a variety of per-
formance tests. In a memory study, it was found that the short-termn memory (five minutes)
remains about the same underwater as on the surface, but the long-term memory (one
hour) deteriorates at great depths. It is possible that this change is related to stress or
motivational factors, but it is more likely due to some physiological effect of high pressure
or the helium-oxygen breathing mixture. In all areas there is a very gradual decrease in
eficiency of performance with depth; however, the fine motor dexterity showed the least
impairment. Indications are that man can work effectively at depths of 1000 feet.
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Brightness of the Big Bang

Far infrared measurements made from a rocket more than one hun-
dred miles above the earth indicate that the night sky is far brighter than
predicted by radio observations. The combination of these results may
have a strong bearing on current views of the origin of the Universe.

Proponents of the “big bang” theory (the idea that the Universe
began as an extremely dense ball of matter, exploded, and expanded
to its present size) had predicted the relative brightness of the universe
at infrared and radio wavelengths.

The single rocket observation does not directly contradict these
predictions, but it does indicate the presence of unexpected energy
sources. These sources might be atmospheric, interplanetary, galactic,
or external to the Galaxy. The measurements were made at wave-
lengths a thousand times longer than visible light but still far shorter
than the wavelengths used by radio astronomers.

The work is reported in “Physical Review Letters,” a publication of
The American Physical Society, by Dr. Kandiah Shivanandan of the
Naval Research Laboratory, Washington, D.C., and Drs. James R.
Houck and Martin O. Harwit of the Cornell-Sydney University Astron-
omy Center in Ithaca, New York.*

The big bang theory predicts that the universe should be bathed in
the residual radiation of the original explosion. During the past three
years, astrophysicists have been measuring a background radiation,
and these measurements have been interpreted by many as experi-
mental verification of the theory.

Until now it has been possible to measure only the longer wave-
length radiation that passes through our atmosphere. At these wave-
lengths, the strength of the emission predicted from the big bang fits
well with the radio observations. However, measurements in the
infrared are required to obtain strong confirmation of the shape of
the predicted spectrum.

To measure the radiation at these wavelengths where the strength
of the radiation from the big bang is expected to drop off sharply, 1
was necessary to send instruments above the earth’s atmosphere.

In the present experiment, the astrophysicists sent up a rocket con-
taining sensitive detectors that were cooled by liquid helium. One of the
detectors measured radiation intensity that was about a hundred times
stronger than that expected on the basis of previous radio observations.

Because there was only one measurement, less than four minutes
of observing time, and the work is a pioneering effort in rocket measure-
ments at these wavelengths, the result cannot be accepted as contradict-
ing the big bang. However, there is considerable confidence in the work,

*Kandiah Shivanandan, James R. Houck, and Martun O. Harwit, “Preliminary Observations of the
Far Infrared Night Sky Background Radiation,” Physical Review Letters. Vol. 21, No. 16 (11 November
1968).
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and until it is either confirmed or disproved by subsequent experiments,
its implications will remain tentative.

The rocket payload was constructed at Cornell Universtiy under a
grant from the National Aeronautic and Space Administration. It
represents a continuation of previous work, started five years earlier,
when Professor Martin O. Harwit became the first National Science
Foundation-Supported E. O. Hulburt Fellow at the U.S. Naval Research
Laboratory. Under this appointment he initiated the use of low tempera-
ture telescopes. The Naval Research Laboratory and Cornell University
are the first groups to attempt low temperature rocket observations

of this type.

BACKGROUND

In the late 1920’s, Edwin Hubble demonstrated conclusively that
there is a direct relationship between the distance of astronomical
objects and the amount of red shift they display. Since red shift is
the lengthening of the wavelength of radiation emitted by an object
moving away from an observer, Hubble’s relationship implies that
distant objects are receding faster than nearby ones. This implication is
now generally taken to mean that the universe is uniformly expanding.

Hubble’s work and its interpretation form the basis of three compet-
ing cosmologies that are in current favor. In the steady state theory,
the universe is expanding and matter is continually being created to
keep the density constant. The big bang theory assumes that the
universe started from a point mass, exploded, and has expanded to
its present size since the explosion. The pulsating universe theory
postulates that our present expanding state will be followed by a period
of contraction.

The three theories have not been readily amenable to experimental
test. Even the creation of matter, which is postulated in the steady
state theory, is not a phenomenon that can be measured with present
techniques.

However, when the big bang theory was developed in 1948, George
Gamow and others calculated that the radiation from the original
explosion should still be present throughout the universe in the form
of radiation being emitted from a blackbody (perfect) radiator at a
temperature of a few degrees above absolute zero. This radiation could
be recognized because a plot of the intensity against the wavelength
of a blackbody radiator gives a characteristic curve.

In 1964 Dr. Robert Dicke and his colleagues at Princeton University
began setting up instruments in an effort to detect the background
radiation. The next year they heard that Drs. Arno Penzias and Robert
Wilson of Bell Telephone Laboratories had picked up, in their efforts
to improve an antenna that had been used to track a Telstar satellite,
a signal at a wavelength of 7.5 centimeters.
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The scientists got together and concluded that the signal was part
of a general background radiation surrounding them. The Princeton
group suggested that it was blackbody radiation from the primeval
fireball. Since the original discovery, the radiation has been measured
at about six other wavelengths. All of the values have fit on the theoret-
ical curve for the radiation from a blackbody radiator at a temperature
of 2.7° centigrade above absolute zero.

A number of astrophysicists have propesed other mechanisms to ex-
plain the background radiation. These require that extragalactic radio
sources emit more strongly than is generally thought to be the case.

The radiation predicted by these mechanisms is the same as that
from the big bang theory at long wavelengths, but at wavelengths
around 0.1 centimeter the intensity of radiation from a 2.7° blackbody
radiator drops off rapidly.

This short wavelength radiation is strongly absorbed by the atmo-
sphere, so it was necessary for the physicists from the Naval Research
Laboratory and the Cornell-Sydney University Astronomy Center to
get their detectors into a rocket package. The instruments were launch-
ed by Aerobee rocket last February.

The “Physical Review Letters” article reports on only one of the four
detectors —the one capable of measuring the intensity of radiation with
wavelengths 0.04 to 0.13 centimeters. The results show an intensity
that is about 100 times stronger than that expected from a blackbody
radiator at 2.7°. Stated differently, the intensity of the radiation at
these wavelengths corresponds to abackground temperature of about 8°.

The results will be challenged on two grounds. First, they do not
support the relatively simple and very appealing big bang explanation
of the background radiation. Second, they are in direct conflict with
other measurements at the same wavelengths.

Direct measurements of the background radiation have been made
down to a wavelength of 0.33 centimeters. However, there is an indirect
method of measuring the radiation that involves observing certain
energy states in interstellar substances.

Dr. Patrick Thaddeus, who holds appointments with the Institute
for Space Studies in New York City and Columbia University, and two
of his students, Victor Bortolot and John Clauser, have reported
measurements at 0.26, 0.13, 0.056, and 0.036 centimeter wavelengths.
The intensity at 0.26 centimeters fits well on the 2.7° curve. The other
wavelengths give upper limits of the temperature that are lower than
the 8° figure reported in “Physical Review Letters.”

Obviously, more measurements will have to be made before the
conflicting results can be understood. However, the necessary experi-
ments are near the limit of our present technological capability, so it
will probably be several years before the problem is resolved.
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-om a five month assignment in Vietnam as a Laboratories Representa-
ve discussed “Some Scientific and Technical Needs of Our Military
orces in Vietnam.” A civil engineer with the Agency for International
levelopment (AID) spoke on “The AID in Vietnam.” A professor of
overnment and Politics at the University of Maryland presented
Political Aspects of the Vietnam Conflict.” A Navy Captain, who just
eturned from Vietnam, gave “Riverine Warfare in South Vietnam.”
in Air Force Colonel, who was a National Security Seminar team
ember, spoke on “Developments in Communist China Relating to
tletnam.” The final presentation was given by MA] William E. Day,
JSAF. MA]J Day completed 163 combat missions and over 500 hours of
ombat flying time with the 602nd Fighter Squadron. He spoke on
The Role of the Air Force Pilot in Vietnam.”

Members of the Unit as well as many guests from NRL and other
overnment activities made attendance very high. LCDR Herschel L.
mith commands NRRC 5-9; CDR Arthur O. Parks was the Third
Juarter Program Officer. NRRC 5-9 meets at the Naval Research
aboratory on the first and third Friday of each month at 1630.

Astronomy Program at NRRC 11-7

NRRC 11-7, Tucson, recently met at the Kitt Peak National Observa-
orv. There was a tour of the Tucson offices, laboratories, and shops,
sllowed by a trip to the observing site at Kitt Peak. Later sessions by
it Peak personnel will cover “Latest Developments in the Technology
f Large Optics” and “Labor Negotiations in a Research Facility.”

At the Tucson Headquarters the unit toured instrument, electronics
nd machine shops, engineering departments, mirror finishing and
esung facilities, the library, and the CDC high speed digital com-
uter. Following the tour the group met in the conference room to
iscuss the 150-inch telescope being constructed for the mountain site
nd the possibility of a later telescope several times larger. Films and
ecent photographs of Kitt Peak’s Southern Hemisphere observing site
t Cerro Tololo, Chile, completed the presentation.

On a mountain, 53 miles Southwest of Tucson, the Company and sev-
ral prospective members first viewed a 36-inch remote controlled
elescope. Stellar telescopes, ranging in size from 16 inches to 84 inches,
vere then examined, and the progress of construction of an additional
6-inch version was inspected. The trip through the 500-foot McMath
wlar Telescope highlighted the visit; the unit visited the 80-inch
ieliostat on top, traveled down the diagonal path formed by the water
'ooled windshield and interviewed an astronomer taking spectrographic
neasurements in the observing room.

Astronomical topics have been popular with the unit during the last
everal years because the excellent seeing conditions of Arizona have

29

Google



Original from
UMNIVERSITY OF MICHIGAN

Digitized by Google

91b00bh-pd#asn ssadde/6103sninyiey mmm//:diy / paznibip-916009 ‘urewoq dlqnd
00¥1686T0STO6E dpw/LZ0Z/ARUdIpURY |PY//:dNY / LIND €€:9T TO-0T-T0Z U0 (3ded 963|100 ‘puelhie J0 AJISISAIUN) JIGUISW 104 PRIRIDUSD



eminar conducted by scientists and engineers prominent in the infrared
ield. In addition to NRRC 11-9 members, the seminar was attended by
10 members of the industrial and academic community.

Sessions consisted of introductory and background material, the
shysics of infrared detectors, optical, cryogenic, and signal-processing
onsiderations, and infrared systems design criteria. Specific military
ipplications, such as fire-control systems, passive searching and tracking
ystems, and mapping systems were presented.

The seminar was given with the cooperation of the Aerojet-General
orporation, Electronics Division, in Azusa, California, who furnished
peakers and training materials from their Astrionics Department,
vhich is engaged in the development of infrared systems. Seminar
essions were arranged and hosted by the NRRC 11-9 training ofhicer,
.CDR A. I. Weinstein.

NRRC 11-11 Reports

Believing that an outstanding program attracts new members, NRRC
I1-11, Santa Monica, California, has been emphasizing recruiting and
yrogramming. New members are needed to maintain a vigorous unit
f sufficient size to warrant noteworthy speakers and significant field
nips. The Commanding Officer, LCDR F. F. Stecker, USNR-R assigned
‘ecruiting as a special activity problem to the command staff of Com-
jany 11-11. Under the guidance of CAPT J. H. Schroeder, USNR-R,
urangements were made with the Military Personnel Officer of local
Naval Stations to distribute an information packet on the advantages
f joining the Research Reserve to officers being released from active
luty. In addition to the information packet, a brief news release, suit-
ible for insertion in industry newspapers was prepared and copies
pven to the individual members of NRRC 11-11 for publication in
heir company papers. These activities have resulted in six new members
n four months, a significant gain for a small unit.

The general theme of the training program for the current quarter
s the “Application of Space Technology.” Presentations include:

* “Navigational Satellite Systems” (TRW Systems)

* “Life Support and Environmental Controls for Manned Space
Flight” (McDonnell Douglas)

* “Laser Technology” (TRW Systems)

* “Status Report on Space Escape Systems” (Aeorspace Corporation)

* “General Outlook for Space Missions” (North American Rockwell).

CAPT P. H. Weems Addresses NRRC 5-4

CAPT Weems, originator of the Weems System of Navigation and
piccured above with CAPT Lloyd E. Rozeboom of NRRC 5-4, was
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Selected Contract Research Reports

The contract research reports listed below have been extracted from U.S. Government Research & Development
Report 68, No. 16 of 25 August 1968, No. 17 of 10 September 1968, and No. 18 of 25 September 1968. Government
geoaes and their contractors who are registered with the Defense Documentation Center of the Defense Supply
Agenry may obtain copses from the Center at Cameron Station, Alexandria, Virginia 22314. Abstracts of the reports

we found in USGRDR 68, Nos. 16, 17, and 18

For non-DDC users, most reports may be purchased from the Clearinghouse for Federal Sdentific and Technical
aformation, Department of Commerce, Springfield, Virginia 21151.

\ERONAUTICS
Swvey en Seaplane Hydro-Sk Design Technology.
#x¢ Siudy; Edo Corp.: Pepper and Kaplan; AD-671 930

\STRONOMY AND ASTROPHYSICS

4 Large-Scale Pastrrn 1n the Solar Magnetic Field; Calit.
-« Wikox and Howard: AD-671 266

A Tenser Final-Equation for Stellar Dynawics; Chicago U
‘handrasekhar and Lee; AD-671 571

1 Tuwo-Component Log N-log S Relationshsp; CalTech;
‘sradont: AD-672 153

A Method to Measwre Galactic Gamma-Rays and Electrons;
tantord U.. Dally; AD-672 326

The Sclar Floes of August 28 and 30, 1966; CalTech;
'mn and Lackner; AD-672 330

ITMOSPHERIC SCIENCES

{nchons of Irregular Paths of Lightrung Channels; General
lesearch Corp; Hill: AD-672 307

LaEnergy Electron Fluxrs at Latitudes Above the Awroral
e Rie U Burch; AD-671 569

Usnersal Tiow Control of the Low-Energy Electron Fluxes
t ! Polar Regwms; Rice U.; Machlum; AD-671 570
Vetrad Gradient of Net Oxidant Near the Ground Swrface
t Barrow, Alaska; Wash. U.; Kelley, Jr. and McTaggant-
owan; AD-671 775

Nate om Technaques of Evaluation of Smgle-Rain Sumula-
o Expmments; Cakf. U.; Neyman and Scott; AD-
miT

Note on the Weather Bwreaw ACN Project; Calif. U;
ieman and Scour; AD-670 779

Plenmng an Expriment With Cloud Se ding; Calif. U.;
sevman and Scote: AD-670 780

Soms Outstanding Problems Relating to Rain Modifcation;
4id U Nevman and Scott: AD-670 782

EHAVIORAL AND SOCIAL SCIENCES

Some Mathrmatical Models of Inspection Along a Production
me, M.I.T.; Brown; AD-670 753

Sufhart Condtrons for Opamabty in an Infine Horizon
ndopment Plan: Stanford; Manne; AD-670616

in dpphcsson of Cluster Detecton to Ted and Putwre
Yocrumg; Md. U.; Rosenfeld et al; AD-670 612

Rerarch 1 Mackine Trandation Russian to Enghsh;
‘ame S U, Josselson; AD-670 951

Ter Logxal Comnstency of Person Perception; 1. U.;
ummers and Oncken: AD-670 714

Isreasemg Faddury and Resp Rate in Compi,
labng; Purdue U.: Streufert; AD-670 749
Asoraton Measwres of Binary Vanables: An Empincal
smparuon wath qul to Factor Structures Rrpmdudwn
‘ash U Fox: AD-671 074

Spmol Kutens: Long-Term Increases in Electromyograms
% 1 ¢ Condiioning Routine; Cornell: Buerger and
bwon; AD-671_088

1 (ompenson a] GSR and Subjyective Adaptation to Stress-
dSamuli; Indiana U ; Stern etal; AD-671 199

Inter-Natwon Confuct, Dyadsc and Mediated: Case Studies
! Egwe, Israel, and the U'nited Nations at Five Points n
; Sanford; Holsti ef al; AD-671 063

4 Study of Visual Search Using Eye Movement Recordings
.a;bu- Studrws; Honevwell, Inc.; Wilbams et al; AD-
12 184

Decision

Google

A Compuler-Based System Integrating Instruction and In-
Jormation Retrieval: A Descnption of Some Methodological
Consndevations; Harvard Computing Center; Selig e al;
AD-672 187

Computer-Arded Technwal Traning Usng Elearome
Eqapment On-Line wah the CAl System; U. of S. Calif.;
Huggett et al; AD-672 189

Computer-Assisted Instruction Guade; Entelek, Inc.; AD-
672 452 (Not available from CFSTI.)

Role Drfferentiation in Tha Socsal Structure m Terms of
a Semantic Analysis of Thai Pronouns and Roles; 1ll. U
Wichiarajote and Wilkins; AD-672 342

The Effects of Task Organization and Member Compati-
Uality on Leader-Member Relations m Small Groups; 11. U
ligen and O'Brien: AD-672 343

Opinion Paper: Some Questions Concerning “Information
Need™; Lehigh U.; O'Connor: AD-671 759

The Paracas Papers. (Master Bibbography) 1000 Selecied
References to the Geography, Oceanography, Geology, Ecology,
and Archaeology of Coastal Peru and Adjacent Areas: Fla.
Adantic U.; Psuty et al; AD-671 870

Fiscal Polxcy, Mathematical Programming and Two-Person
Zero-Sum Game Theory; Princeton; Schleicher; AD-671 777

Structural Permanence: Its Role in the Analyss of Structural
Dualisms and Dependence and for Prediction and Decision
Purposes; Princeton; Dagum; AD-671 785

Dstnibuted Lags and the Effectrveness of Monetary Polxy;
Princeton; Howrey; AD-671 832

Task Famibiarity and Reliance on the Environment in De-
cison Making; Purdue; Heslin and Streufert; AD-671 773

Goals and Intentwons as Mediators of the Effe.ts of Monetary
Incentives on Behavior; American Inst. for Research;
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Human Effectiveness

Results of studies of recruit adjustment were summarized for the Chief of Naval
Personnel as they could be applied to procurement policies at Navy recruiting centers.
On the basis of these studies conducted by the Navy Medical Neuropsychiatric Research
Unit, (MNRU) San Diego, new procedural guidelines were also written for psychiatric
evaluation teams assigned to Navy and Marine recruit training commands. Current
projects include a study of the maturing process of recruits in the Navy and a new lab-
oratory program to assess the effects of chronic sleep loss, the recuperative value of sleep,
and the relation of sleep to health and performance. Psychiatric epidemiological studies
are now being made of Navy neuropsychiatric patients seen during the past three years
at thirnteen Navy clinics; 7,000 of these patients who returned to full duty are now being
evaluated for their effectiveness. In another study determining the relation of stress to
general health change, pertinent data are collected on personnel aboard selected ships
during full deployment cycles.

ONR maintains close contact with MNRU participating in projects where data and
procedures are shared. An example is the electro-encephalographic patterns, which were
obtained under laboratory conditions at MNRU and were computer analyzed by programs
developed under ONR contract.
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