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COVER PHOTO: When tests in the Pacific in
March 1954 resulted in the dusting of four in-
habited MarshallIslands with fallout, this seven-
year-old girl got her share. In her case the
most noticeable result was that a patch of her
hair began to fall out—see photo page 4—but it
all grewback again asyou see her on the cover.
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A Navy Medical Team Studies
Fallout Effects

From the time the Naval Medical Research Institute was estab-
lished in 1945, there has been a research program on radiation. In
recent years considerable attention has been given to gamma and beta
radiation growing out of work in the field-testing of atomic bombs and
nuclear devices. The Hematology Department of the Institute became
active in a program which investigated medical aspects of radiation as
it affected the biological systems. In common with much medical in-
vestigation, considerable work was done with animals which had been
irradiated under controlled conditions.

As this specialized research progressed at the Institute, a team of
well-informed Navy medical men, all inthe Hematology Department and
accustomed to working together, became widely known in Navy medical
circles as a unique group with unusual qualifications. This was indeed
fortunate, for on 1 March 1954 there were some unforseen results from
the field test of a nuclear device in the Pacific islands. The Japanese
fishermen who were dusted by the fallout became famous overnight;
not so well known is the fact that at the same time another group of
people was also dusted. Their danger touched off a Navy medical op-
eration that made history because of its prompt and adequate response
to a peace-time emergency.

The following story is the result of an interview with CDR Robert
A. Conard (MC) USN of the Naval Medical ResearchInstitute, Bethesda,
Md., who was a member of the medical team assigned to care for the
exposed people of the Marshall Islands.

Word came through naval channels to the Institute that approxi-
mately 300 people had been dusted in the Marshalls, and that they were
being evacuated to Kwajalein where there is a Navy hospital facility.
Within 36 hours, the team from the Hematology Department of NMRI
had assembled 2 tons of equipment, and was on its way to Kwajalein,
NMRI Navy doctors and enlisted men were joined on the west coast by
several medical people fromthe Naval Radiological Defense Laboratory
in San Francisco and from the Atomic Energy Commission.

The 239 exposed natives from four Marshall Islands had already
arrived at Kwajalein. There were also 28 American service men from
a weather station on anisland not otherwise inhabited. The natives were
all set up in special quarters (Frontispiece) where they were living in
family groups. The Americans were checked into the Naval hospital as
ambulatory patients and were allowed as much freedom astheir medical
schedules would permit.

From the beginning, intensive medical histories were kept on all
the people who had been dusted. Not only did the medical staff record
such routine information as temperature, appetite, etc., but they em-
barked on a whole series of specialized tests (Figures 1, 2 and 3) which
areindicative ofa patient's condition aftera dose of radiation that is apt
to undermine his health. Also it was important to find out as soon as
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human body tend to become irritated—preventative effort should be made
to keep dust off these sensitive spots. Any action taken to keep from
breathing the dust is recommended—avoid drinking water or other liquids
that have been contaminated by dust. The 64 natives from Rongelap were
heavily dusted with white powder over a period of four hours. The
clothing they wore, and the housing of their villages provided much less
protection than we would have. Yet, after 18 months, all 64 of these
natives are still alive, and none suffer from any lasting after-effects as
the result of their experience with radioactive dust.

VANGUARD GETS UNDERWAY

VANGUARD is the project name assigned to the scientific satellite
announced in July of this year by the White House, the National Academy
of Sciences and the National Science Foundation. Theartificial satellite
of the earth placed on orbit by rocket techniques will provide new and
unprecedented opportunities for scientific measurements of the upper
atmosphere. The satellite will greatly increase the time available for
scientific observation, because it will have a life measured in weeks,
or even months, depending on the still unmeasured atmospheric density
at very great heights and the particular orbit chosen. The satellite,
travelling as it does around the earth will permit world wide scientific
observation of physical phenomena. The program for such a vehicle
was stimulated by a resolution passed by the Special Committee for the
International Geophysical Year at its Rome meeting in October, 1954,

The Defense Department's participation in the satellite project,
announced by Secretary of Defense Wilson, will be accomplished as a
joint Army-Navy-Air Force program under Navy management. The
small earth-circling unmanned satellite will be included in the final
stage of a three-stage rocket launching vehicle. The system will be
launched some time during the IGY (July 1, 1957 to December 31, 1958)
from a site to be selected on a scientific and functional basis. The
Defense Department will look to the National Academy of Sciences for
the scientific program for the satellite. The Academy is responsible
for such program development in connection with some twelve fields of
geophysical study for the IGY.

RADM Furth, the Chief of Naval Research has been assigned
responsibility for the Navy's participation in the project VANGUARD.
The Naval Research Laboratory will conduct the technical program for
the production and launching of the satellite. Dr. John P. Hagen is the
project director for the technical program.

The Glenn L. Martin Company has been awarded the prime con-
tract for a major part of the project, the three-stage rocket launching
vehicle. General Electric Company will supply the rocket motor which
will be used in the first stage of the launching vehicle, and other im-
portant portions of the launching vehicle will be supplied by various
industrial sources.

Google



Original from
UNIVERSITY OF CALIFORNIA

Digitized by Google

91b00bh-pd#asn ssadde/6103sninyiey mmm//:diy / paznibip-916009 ‘urewoq dlqnd
8102,9d$'1oN/LZ0Z/ARu d|puey’|py//:d1ly / LIND €€:GT ¥1-80-GT0Z UO (ded 63(|0D ‘puelhiely Jo AJSISAIUN) JOqUISW 10} pajeIauUDD



Original from
UNIVERSITY OF CALIFORNIA

Digitized by Google

91b00bh-pd#asn ssadde/6103sninyiey mmm//:diy / paznibip-916009 ‘urewoq dlqnd
8102,9d$'1oN/LZ0Z/ARu d|puey’|py//:d1ly / LIND €€:GT ¥1-80-GT0Z UO (ded 63(|0D ‘puelhiely Jo AJSISAIUN) JOqUISW 10} pajeIauUDD



Original from
UNIVERSITY OF CALIFORNIA

Digitized by Google

91b00bh-pd#asn ssadde/6103sninyiey mmm//:diy / paznibip-916009 ‘urewoq dlqnd
8102,9d$'1oN/LZ0Z/ARu d|puey’|py//:d1ly / LIND €€:GT ¥1-80-GT0Z UO (ded 63(|0D ‘puelhiely Jo AJSISAIUN) JOqUISW 10} pajeIauUDD



Original from
UNIVERSITY OF CALIFORNIA

Digitized by Google

91b00bh-pd#asn ssadde/6103sninyiey mmm//:diy / paznibip-916009 ‘urewoq dlqnd
8102,9d$'1oN/LZ0Z/ARu d|puey’|py//:d1ly / LIND €€:GT ¥1-80-GT0Z UO (ded 63(|0D ‘puelhiely Jo AJSISAIUN) JOqUISW 10} pajeIauUDD



very different from those observed in the conventional control animals
having a mixed bacterial flora. As a preliminary report, this evidence
was published (Journal of the American Dental Association, Vol. 50, p.
259-272, March 1955) and was awarded First Place in the Prize Essay
Competition of the Chicago Dental Society for 1955. Further studies
with enterococci and other single bacteria are contemplated.

Later a third phase of the project will be concerned with making
changes in the diet. This could be an exceedingly important factor in
altering or even entirely preventing tooth decay. The results of such
dietary changes would be highly significant in the unique microbic en-
vironment of only one or possibly two known bacteria, living and acting
on the molar surfaces of these otherwise germfiree rats.

A final fourth phase of this long-range basic project would be con-
cerned with adding various inhibitory agents or substances toa stabilized
ecological environment consisting of a constant, caries-producing diet
and a caries-producing combination of microorganisms.

It becomes apparent that the last two phases of the project might
lead to practical applications useful in preventing dental decay in man
on a rational rather than on an empirical level as has been the case in
the past.

New Low-Temperature Lubricant for Machine Guns

Several years ago there was urgent need for a low-temperature
lubricant to be used in 20-mm M-3 aircraft machine guns then mounted
on airplanes in combat at high altitudes over Korea. Such a lubricant
was developed within 90 days at the Naval Research Laboratory. Then
in recent months a new lubrication problem came along with the intro-
duction of the Mk-12 20-mm aircraft machine gun. The lubricant that
worked satisfactorily with the other type of machine gun developed a
fault with the more recent type. It produced excessive swelling of rub-
ber components in the pneumatic feeder. Also lubricant retention and
rust inhibition was less than desired.

Again NRL was assigned the problem of developing a satisfactory
lubricant, and the result has been a semifluid grease which is called
GLT-700-60. It has performed successfully on range tests at normal
temperatures, and in firing tests down to as low as -65° during cold-
sweat-cold cycling. Equally satisfactory performance has been obtained
in flight tests at altitudes up to 40,000 ft, and at speeds approaching
Mach 1.0 (speed of sound at given locality).

The newly developed lubricantis compatible with the oil-resistant
rubber used (MIL-P-5516), and it does not evaporate completely from
the weapon duringthe normal service period between lubrications. Also
GLT-700-60 has excellent resistance to the anchorage of ice on moving
parts of the gun. It is believed that this material will be useful in a
wide range of applications involving low-temperature and icing conditions.

- 14 -
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Preface to Space Flight
Synthetic Training

G. Vincent Amico
ONR Special Devices Center
Sands Point, L.I.

As flight in aircraft has become more complex through the years,
we have come to depend more and more on the advantages to be gained
from synthetic training. It has been amply demonstrated that flight
crewsbecome more proficient, gain confidence, and work together better
as the result of a good, rigid training course with devices such as the
flight simulator (Figure 1 - Navy P2V-5 Operational Flight Trainer).
All except a few of the skills required of a flight crew can be acquired
by constant practice with controls, instruments, and equipment built into
the trainers. There is no reason why the same technique of synthetic
training could not be projected into the situation now unfolding in the
realm of space flight. The problems are fairly clearcut and we know
how to design devices that deal with many similar conditions—if not as
extreme—as those encountered in space flight.

There are some obvious relationships between synthetic training
for air flight of today and the most likely training that could be projected
for spaceflight in the future. Any synthetic device developed for space-
flight training would have principal elements corresponding to the well
known flight simulators: (1) the cockpit section, (2) the instructor's
station, and (3) the computing equipment. The operation of the device
would bring into play normal and emergency conditions that would de-
mand speedy and accurate reactions from the crewmen in operating
controls, reading instruments, and otherwise meeting conditions of
space flight. The idea of a "mission" for an aircraft which has been so
successfully built into present-day synthetic devices could be extended
into the design of a simulator intended to train for space flight. There
would be a mission set up for the particular flight planned for a crew via
a synthetic training device, and as progress was made in a course of
training the mission would be altered or made more difficult.

REQUIREMENTS FOR A SIMULATOR

In assessing the requirements for a simulator that would be effec-
tive in training crews for space flight, four present fundamentals of a
simulator should be considered: (1) internal environment, (2) perform-
ance and flight characteristics, (3) system's operation, and (4) instruc-
tor's station.

Quarters for the crew are perhaps as important as any other con-
sideration in duplicating an environment which would be encountered
during space flight. Designers would have to approach this problem
with imagination as there would be demands for comfort and for physical
well-being that would far exceed any now built into crew compartments.
Mature thought should also be given to the type and location of instru-
ments, what kind of controls should be used for guiding the ship and how
strong they should be, and what should be done about lighting and air-
conditioning. Other problems relating to internal environment ina space

365150 O - 55 - 3 - 15 -
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All flight simulators would have an area called an instructor's
station. It would contain anarray of control mechanisms and appropriate
computing equipment which might be very complicated (Figure 3). As
the instructor manipulates his controls during the course of a simu-
lated flight, he would be quite likely to introduce specific malfunctions.
He would have controls that would make all sorts of troublesome things
happen, and it would be up to the crew to deal with the situation he would
impose. Among the disturbing but not necessarily fatal conditions he
could generate would be uncomfortable temperatures, dangerous pres-
sures, excessive radiation. In some cases these would not need to be
real, but indicated unmistakably, so the condition could be pushed to a
disastrous situation without peril to the crew.

DESIGN EVALUATION

There is another group of people who would be interested in the
operations of a space-ship simulator. These are the designers and
engineers who ultimately would have to face the realities of building a
craft to meet so many new and rigorous tests. It is common practice
nowadays to gather as much preliminary data as possible from simu-
lators—the aircraft and missile manufacturers are among the more
insistant in this direction. To illustrate with a specific example, engi-
neers from this group are using analog computers in conjunction with
power-operated control systems where the human operator is included
to close the servo loop.

Many a problem asked by an engineer may be set up on the simu-
lator for the purpose of gathering data and information which will help
him in developing a design. Particularly in the case of emergency sit-
uations where the reactions of the crew must be fast and accurate,
information can be gathered at the instructor's station or through a
computing center. There are no lengths to which the more acute of
these highly professional aircraft and missile designers will not go in
order to gather from synthetic devices any evidence of weakness in a
proposed design. Parallel practice is to be expected from space-ship
designers. If a defect should be built into a space ship it would be ex-
pensive to alter, or worse, it might go on a mission and end in destruc-
tion or disaster.

TRAINING FUNCTIONS

The space ship simulator could be expected to provide training for
the crew in specific tasks and also in a broader aspect which has come
to be known as "mission' training. Some of the conventional ground
training would be given in the good, old-fashioned way—the classroom
method. Subjects which might be taught effectively in the classroom
are: theory of operation, maintenance procedure, navigation theory, and
power-plant theory and operation. The true value of a simulator is to
be found in the man-machine relationship, and how speedily and effec-
tively the machine can be made to become an arm of the man. Auto
racers and speed-boat operators often develop an uncanny ability to
make their vehicle operate almost as if it were a part of their body.
The same can be said of aircraft pilots, and in many cases the man-
machine relationships have been developed early in their career by
many hours of work with a synthetic trainer. We are nowat a time when
similar advantages could be gained for crew of future space-flight ships.
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and sudden plunges into a highly radiated area. The task training given
to a crew learning about space flight would gradually merge into
mission training; instructors working out the schedule would integrate
both types of training..

The approach to mission training requires a well defined and ac-
curate synthetic device and some definite ideas on "mission." It would
be a job for some of the training staff to write up some of these missions
in script form, and to check-off performance or results as they were
set down or "'presupposed’ in the script.

This brings us back again to the instructor's station, aptly termed
the nerve center of the simulator. The design of a space flight instruc-
tor's station would exceed in completeness and complexity any existing
station which serves in present-day air flight simulation. In space
flight, the instructor's station might well have the alternate name of
"evaluation center'. At this center as elsewhere in simulated space
flight, experts would be needed tc carry out and supervise the training
and auxiliary services.

From the vantage point of the instructor's station, every move of
the crew, and their reactions to flight conditions, would be recorded.
There would be a pattern of lights on a board to indicate the position of
each man in the ship, and his action as he operated controls and other-
wise participated inthe work of the crew in taking the ship synthetically
through space. If mistakes were made, there would be an immediate
indication at the evaluation center. Other indicators would show whether
the crew members had used a proper sequence in operations. There
would be a closed-loop television to bring under constant observationthe
actionand conduct of each manas he did his job and reacted to conditions
imposed upon him.

ULTIMATE VALUE OF SYNTHETIC TRAINING

The staff operating the simulators and the crews scheduled for
training would face long hours as the problem of space flight would be
met only on a one-to-one time basis. Because so much time would have
tobe spent in conditions of simulated environment, emergency conditions
would become enormously complicated. This would put demands on a
crew that would not be encountered in ordinary flight, and for that rea-
son, the personnel should possess unusually high capabilities—they
would need to be well trained. Also it would be essential that the indi-
vidual members be well adjusted and compatible one to the other and as
a team.

Repetition of synthetic space flight would be a ""must''—there would
be no other way to gain the required proficiency for so hazardous an
undertaking. Those who participate in space flight some time in the
future will need a supreme confidence that could be gained only by re-
peated experience with conditions approximating as nearly as possible
the most challenging of earth-man's frontier—that of space beyond the
earth's atmosphere. It will have to be an intrepidand well-trained crew
in the ship, and on the ground when one day earth-man bursts from the
shackles that bind him to his planet and whizzes out into space on a
mission yet to be decided.
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Military Requirements for
Non-Weapon Nuclear Products

John B. Macauley
Deputy Assistant Secretary of Defense
(Research and Development)

In the past few years, there has been increasing public interest
both in this country and abroad in the non-weapons uses of nuclear
products. The requirements of the Department of Defense are governed
by the situation facing the country. Threats to our security must be
countered in ways that will take full advantage of our technological and
industrial strength,

To carry out its military program, the Defense Department has a
tremendous establishment. The replacement value of its capital assets
is some 38 times that of the country's largest corporation. The annual
expenditure in recent years by the Department has been more than $200
for each man, woman, and child in the country. Many of the problems
of management are the same as those encountered by a large business
organization but the criteria involved in discussions may be different.
Products sought are often the same as those in demand among the civil-
ian segment of our economy. Then there are many items needed by the
Department that are essentially military.

The Navy is understandably proud of the NAUTILUS and the SEA-
WOLF. The launching of these submarines was a tribute to combined
Atomic Energy Commission and Navy enterprise and to the atomic in-
dustry generally.

Great technological progress was made in an incredibly short
time. The nuclear plants of the two submarines were purposely made
competitive, partly to determine which is the better power plant and
partly to exploit the rapid advancing technology of nuclear propulsion.

Pioneering in the nuclear propulsion field for naval submarines
has generated new technical knowledge which will have extensive peace-
ful applications. The technological basis has been established for pro-
pulsion of other ships as well as for fixed power plants. There have
also been collateral benefits. New metals had to be produced, and pro-
cesses devised for refining and using them.

By way of illustration, only a few years ago zirconium was used
only in minute quantities to absorb gases in vacuum tubes. It cost sev-
eral thousands of dollars a pound. As the result of the naval reactor
development, zirconium technology has advanced to where its commer-
cial application for other purposes has become apparent and the cost
dropped considerably. Similarly there was developed a whole area of
knowledge concerning liquid metals where no knowledge previously
existed.

The future of nuclear propulsion for combat vessels is assured.
Last year Congress authorized the building of twomore nuclear sub-
marines, and this year Congress approved plans to build four more.
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Thus this fiscal year the Navy will have a total of eight nuclear sub-
marines in being or under construction.

The Secretary of the Navy described the importance of nuclear
propulsion by saying that "We have crossed the threshold of a period of
change which promises to alter the face of the Navy even more than did
the changes of sail to steam and of wood to steel combined."

Of course, the Navy plans nuclear powered ships of other types for
the future. Currently, the Navy is sponsoring seven different nuclear
reactor projects with the objective of developing a family of reactors
which will be applicable to surface ships as well as to submarines.
Under this program authorization has been obtained and the Atomic En-
ergy Commission will soon begin the construction of a prototype large
ship reactor at the National Reactor Testing Station in Idaho.

In the propulsion field, both the Air Force and the Navy are at-
tracted by the potential advantages of nuclear-powered aircraft. The
Atomic Energy Commissionis continuing to push forward the frontiers of
reactor technology in an effort to develop a successful nuclear-powered
aircraft reactor. The Air Force and industry participate in the aircraft
nuclear propulsion program and the Navy is giving special attention to
nuclear -powered seaplanes. ‘

Although a large user of electric power at its posts, camps, navy
shipyards, and air bases, the Defense Department does nothave require-
ments for the large central station power plants such as predominate in
the electric power industry in this country today. Generally speaking,
the Department purchases electric power from the public utility in the
same manner as most industries. There are, however, many areas of
the world, in the Arctic and desert wastes and in underdeveloped coun-
tries, in which we have fixed military installations which do not have
access to the convenient power lines of an indigenous public utility
system. From these areas there arises arequirementfor power genera-
tion plants,

These are not large plants in the industry sense; the usual instal-
lation consists of a number of standard diesel electric units. However,
the fuel supply presents a large problem. Fuel transportation involves
costs which provide the incentive on purely economic grounds for the
development of packaged reactor power plants.

The Army package power reactor planned for Fort Belvoir is a
prototype for furnishing heat and power at remote bases of the three
services. It is designedfor 1800 kilowatts of electricity and is expected
to commence operation in late 1957.

For the future, study projects are underway to prepare designs of
advanced reactor systems to meet additional needs in the whole range of
sizes of military interest. We are probably only in the earlydawn of an
era of packagednuclear power plants for the generation of electricity for
military use.
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The diverse and cosmopolitan nature of our interest means that
the Defense Department has similar requirements to those of the civilian
economy for many other nuclear products. We, too, have the industrial
type and the medical type requirements for radioactive isotopes. We
are installing research-type reactors as tools for other research and
development work in two of our laboratories—the Naval Research Lab-
oratory here in Washington, and the Army Ordnance Laboratory at
Watertown, Massachusetts.

We also have wide interest in kindred areas and their products,
particularly those pertaining to safety and radiation protection. Here
again our basic requirements are similar to civil needs.

One very interesting field with both civilian and military implica-
tions is that of food preservation. The Army and the Atomic Energy
Commission have a joint program in which the Army supplies the food
technology and the AEC the radiation technology with the ultimate ob-
jective of achieving complete food sterilization. Ithas been demonstrated,
for example, that the shelf life of pre-packaged meat products can be
increased from 3 to about 21 days using mildgamma-ray pasteurization
dosages. Potatoes, exposed to a mild dose of gamma radiation and then
held at a storage temperature of 50° F show no evidence of spoilage or
sprouting for periods up to two years.

The potential logistic advantages of a system of food distribution
based on the storage and handling characteristics of irradiated food
justify support of this research for military purposes. Here again, just
as in the case of a shipreactor power plant, the major ultimate benefits
to mankind might well be in its civilian application but the initial work
in the field is justified by the special needs of the military services.

I have mentioned some detailed requirements of the Defense De-
partment for nuclear products and some of the work underway to meet
the requirements. In all aspects of the work, progress results from the
combined efforts of many groups; the AEC and the Defense Department,
the nuclear physicists and other scientists, and the engineers and tech-
nology of U.S. industry. Inthe ultimate sense, then, the Defense require-
ments should be statedin terms of a healthy and vigorous nuclear prod-
ucts industry. They shouldbe statedinterms of continued basic research
and in terms of an adequate supply of trained scientists and engineers.
These are basic requirements for the Defense needs as they are for the
general welfare. Meeting these requirements represents the great
challenge to all of us.

It is significant that the Atomic Energy Act of 1954 liberalized the
ground rules and provided a basis for the increased dissemination of
information. The Department of Defense supports the declassification
and dissemination of information for peaceful uses of atomic energy;
Defense information relating to atomic energy must be continually sur-
veyed with the objective of declassification so as to assist in progress.

The Atomic Energy Act of 1954 properly protects nuclear weapons.
It clearly specifies that information relating primarily to the military
applications of atomic weapons cannot be published unless, in the joint
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judgment of the Department of Defense and the Atomic Energy Commis-
sion, such publication will not adversely affect the common defense and
security. Further, the law requires the Department of Defense and the
Atomic Energy Commission to determine jointly just what information
pertains to the military utilization of atomic weapons. You can well
understand that implementation of the Act presents a challenge to us.

Very little needs to be said about basic research in discussing an
industry which has been so immediately and so intimately the result of
basicresearch. The entire basis of both the weapons and the non-weapon
aspects was in research form less than a score of years ago. Since
that time thousands of other problems of the industry have been solved
by reference to basic physical knowledge.

In our commendable haste toutilize the atom extensively for peace-
ful purposes, let us not forget to maintain the life-blood of new ideas
from basic research. The new Act, like the old one, recognizes this
point by directing the Commission to conduct research in support of
the atomic energy program. The Commission has liberally sponsored
basic research. It is incumbent on the rest of us, outside of the Com-
mission, to follow along this course.

Fundamental to allis the adequate supply of trained scientists and
engineers into our economy. Youare aware that the Soviets are currently
graduating more than we are. Although they are still behind us in total,
they will not be long in catching up if the present rates are continued.

Now numbers alone are not everything. Quality and proper utiliza-
tion of trained personnel cause uncertainties if we compare numbers as
such. But there is no doubt that the Soviets have established a modern
industrial empire based on a well advanced technology. The military
weapons we know about are ample demonstration of their scientific and
engineering capability.

Happily enough, there is an awakening here. There is an increas-
ing awareness of the situation and studies have begun to pin-point some
of the trouble spots. From the primary and secondary school level
right through to the proper utilization and effective incentives for the
trained man or woman these problems represent a great challenge to
us all, both within the government and outside. I am certain that we
can meet it.

Team of Biochemists Join Navy Research Project

The staff of the Navy Medical Research Unit #3 in Cairo, Egypt
will soon be supplemented by a man and wife team of scientists who
will engage in research onthe Biochemistry of certain exotic diseases in
North Africa over a period of two years. Dr. Martin E. and Maude
Martin Hanke are the investigators who are to serve under an Office
of Naval Research contract with the University of Chicago which sup-
ports the work of the Unit in Egypt.
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Logistics Research for the Navy

VADM Ralph E. McShane, USN (Ret.)

Consultant, The George Washington University
Logistics Research Project

During World War II many of the people engaged in logistics en-
deavors were dissatisfied with the working of the systems and methods
then current. They concluded that it would be profitable to study the
subject and attempt to apply scientific methods tothe solution of logistics
problems. It was considered that such a process could best be carried
out as a separate research endeavor rather than as an administrative
action and that such research should be undertaken as a project by a
university instead of as an intra-Navy activity. Consequently, at the
recommendation of the CNO (and particularly Admiral R. B. Carney who
was at the time Deputy CNO for Logistics) the Secretary of the Navy in
1948 directed the Office of Naval Research to establish such a project.
One of the steps taken by ONR was to make a contract with The George
Washington University to establish a research group. Thus, the Logis-
tics Research Project was born.

The original head of the Project was Dr. C. B. Tompkins who had
been a principal advocate of the basic idea. He assembled a very small
group of associates from the fields of mathematics, statistics and eco-
nomics together with twc retired naval officers whohad long and varied
experience inlogistics matters. This nucleus of continuous workers was
supplemented by a few consultants with pertinent special competencies
and interests. While the specific constitution of the Project's personnel
has changed in the interim, its character remains the same today.

It was recognized originally that research in many logistic prob-
lems would depend on the analysis of large quantities of numerical data
and that logistics practice would sooner or later be improved if similarly
large quantities of data could be handled quickly. The employment and
further development of high-speed computing machines was, therefore,
of primary interest to the Logistics Research Project. An initial task
of the Project wasto collaborate with the Office of Naval Research in the
design of a computer specially adapted to handling the types of calcula-
tions encountered in logistics. Such a machine, named The Logistics
Computer, was designed and procured. It is now in operation under the
supervision of the Project (see Research Reviews, May 1955),

Thus, for some five years a small group has been spading a new
field: to acquaint themselves with naval logistics experience and prac-
tice, to study the basic problems involved, and to apply modern scientific
analysis to these problems with the aim of improving Navy practice.

PURPOSE OF THE LOGISTICS RESEARCH PROJECT

Logistics involves ''the calculated risk' to such an extent that the
aim of the Project may be stated as an endeavor to improve the calcu-
lation and reduce the risk. More formally the purposes may be stated
thus:
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e To provide a small group of people who aretechnically and tem-
peramentally qualified to study logistics questions and who,
working cooperatively, can apply their technical knowledge to the
improvement of logistics practices. If such a group is to be ef-
fective it must be free from routine administrative duties,

e To conduct some measure of pure research in the expectation
that useful new ideas will be developed,

e To maintain liaison with other centers of contiguous research
and select new applicable information,

e To circulate new logistics knowledge to the Navy's practicing
logistics activities,

e« Toprovide acentral source of certain logistics information which
may be consulted on a case basis by Navy activities inthe search
for current improvement.

New theories and their resulting techniques which have potential
naval applications are arising constantly throughthe efforts of many re-
searchers. One example, now finding its way into various practical
fields, is the discipline commonly known as "'linear programming'. The
development of such new ideas, and their introduction and initial applica-
tion, can best be performed by research groups and such is one of the
purposes of the Logistics Research Project.

WHAT THE LOGISTICS RESEARCH PROJECT HAS DONE

The Logistics Research Project has engaged in a large number of
tasks. Some of them may be consideredto have been'completed'; some
are still underway. Among the completed tasks the following, briefly
described, will reveal generally the character of the work done.

In order to facilitate the determination of logistics requirements
in very broad terms for the initial planning of naval operations a Three
Factor Method was developed. This scheme is intended to provide
quickly first approximations of supply requirements for each "activity"
type under a wide variety of conditions. It is for the use of high-level
operational commanders and provides a ready means of determining
basic logistic requirements upon which further planning can proceed or
to provide a basis for modifying initial plans. The scheme provides for
the inclusion of the inescapable ""judgment factor' but offers aids to the
application of judgment by specifying those characteristics which are not
susceptible of sound numerical characterization and provides basic
numerical data as an aid to judgment.

The Three Factor Method includes comprehensive tables from
which can be picked readily, for example, the daily fuel consumption for
agiven shiptype over a wide range of operating conditions. The prepara-
tion of thesetables involved an enormous number of arithmetical opera-
tions which were performed on The Logistics Computer.
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Another problem, which in this case involved the application of
modern mathematical techniques in its solution, arose in the process
of calculating aircraft inventory requirements, although the solution is
applicable to other problems which have the same characteristics.

Briefly stated the basic sitution is this:

e A given type of aircraft is intended normally to operate for a
given period of time, say ""X" months,

e At the end of that period it is placed in overhaul for ''n" months
and then is again available for operation,

e After a certain number of cycles of X + n months the aircraft is
retired,

o New aircraft are introduced into the system from time to time,

o The "'normal" pattern is interrupted in some instances as a re-
sult of accident or other unforeseen failure which may

e ¢ Render the aircraft useless for further employment, or
¢ ¢ Require overhaul prior to X months of operation.

These contingencies are''probabilities' which cannot be scheduled
in the normal fashion but must still be considered.

The situation creates other problems such as: with a given
schedule for the introduction of new aircraft, how many aircraft will be
operational at various times and how many will be in overhaul? Or,
the converse problem may be: with a given planned schedule for opera-
tional aircraft, what must be the schedule for the introduction of new
planes?

In common with many everyday problems which can be formulated
simply, the solution of this one is more complex and difficult than may
appear at first glance. The common empirical solution of "cut and try"
frequently results in poor solutions or else requires the expenditure of
a longer time than usually is available.

Logistics Research Project formulated this problem in mathemati-
cal terms, analyzed it by the application of modern mathematical methods
and procured a solution which can be translated into methods and asso-
ciated statistical data for routine application by non-technical personnel.
The result is a far more rapid process for reaching specific results
and, among other things, permits the comparison of alternate schemes
which in the past would have been possible only at the cost of much
greater effort.

The LRP hasproduceda series of Logistics Papers which range in
content from pure general theoryto analysis of particular current prob-
lems. The range of subjects covered is a quite good indication of the
breadth of the activity.
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CURRENT TASKS

Among a number of tasks which are underway, the following are
selected to illustrate generally the current efforts.

The advantage of accurate predictions of material usage, particu-
larly in time of war, is obvious. Despite the existence of huge masses
of data on material in one or another form in the Navy's hands, the cal-
culations of future consumption still depend to a large extent on inade-
quate historical data and involve a great deal of fallible judgment. A
number of analyses have beenundertaken to improve the situation. One
of the most ambitious of these is the Korean Data Collection Program
(KDCP) of the Logistics Research Project.

The KDCP initiated the collection of detailed data on the material
used by or on account of a representative number of ships of different
types engaged in the Korean campaign, selected to provide a balanced
sample. The data include not only material used directly by the ships
themselves but alsothat used by tenders, repair ships, naval and private
shipyards and other shore activities for the benefit ofthe sample ships.
Whether it be for operation or for maintenance, repair or alteration, if
material is "used" it is covered by the data. Such data have now been
collected for the period commencing 1 July 1950 and will continue for
some time into the future. As a measure of magnitude the data now in
hand cover about 3,000,000 individual transactions.

Concurrent operating data forthe sample ships have been collected
to provide information on some of the major factors upon which usage
depends.

The great mass of data available, and the large number of charac-
teristics which define it and indicate the factors which determine its use,
would make its analysis impracticable except by machine methods.
Therefore, the aggregation of these data and their assembly into forms
suitable for further study is a typical task for The Logistics Computer.

Analysis of the data has commended. While some broad conclu-
sions already can be drawn which differ from widely held beliefs, much
more work is necessary to provide useful and practical working tech-
niques. It is confidently believed that the end results of this program
will be at least the following:

e A 'catalogue" of usage data which will be more complete and
authoritative than any existing data. Such a compilation should
be useful in the near future to many logisticians for a variety
of purposes. In a sense, this catalogue will be analogous to a
report of a census and should have similar widespread utility,

e The development of procedures for handling such data on high-
speed computers and suggestions for the use of such computers
in the Naval Establishment,

« Authoritative information onthe causes of usage and the develop-
ment of methods to improve the accuracy of future calculations.
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Another current endeavor in which certain Logistics Research
Project personnel are engaged part-time might be considered to lie at
the other end of the scale from the viewpoint of immediate applicability.
This activity is in the field of pure research, largely mathematical. In
this process the daily activities of working logistics personnel are trans-
lated into abstract terms and the form of such analysis would seem to
the "working people" to bear little, if any, relation to their operations.
For instance, one such activity concerns studies of a mathematical area
in which such phrases as''vector spaces', 'linear transformations'" and
"inner product' are part of the common vocabulary of the researchers.
While an activity of this nature may seem to many people far removed
from inventory control of "nuts and bolts" it is an essential procedure
in a scientific approach. There are many analogies in history of the
ultimate utility of such efforts. To cite only one well-worn example, if
Newton and Leibnitz, aided by a host of predecessors, hadn't speculated,
theorized and abstracted certain phenomena, we couldn't build modern
aircraft carriers. The justification of pure research rests on the be-
lief—proven often in the past—that this kind of activity by qualified
people produces methods applicable in daily life which are superior to
the methods now employed.

It should not be concluded, however, that the Logistics Research
Project is staffed by a large group who do nothing but speculate in
"ivory towers'. The pure research is pursued by people who, when
occasion demands, focus their present knowledge on effortsto find better
solutions to current problems.

THE LOGISTICS RESEARCH PROJECT'S POTENTIAL UTILITY

In the Navy's constant search for improvement, it is pertinent to
ask the question: ""Can the Logistics Research Project (and other simi-
lar agencies) contribute significantly to the improvement of logistics
practices and, if so, how?" One answer is that contributions have al-
ready been made; their value must be judged by the recipients.

To be more specific there are two things LRP or any other re-
search group can supply:

o First, people who have types of knowledge whichare not commonly
found in working logisticians, and

o Second, time to focus attention on a specific problem with mini-
mum diversion from that task.

These facts donot imply that no improvements are made by people
who are engaged largely in routine operations—far from it. Perhaps a
major effect of researchis to speedup the improvement by greater con-
centration on the task.

The grist of the Logistics Research Project's mill must be a rea-
sonably steady flow of problems. Some of the problems have been and
will be formulated internally as a result of the research people becom-
ing more familiar with existing Navy practices and their end purposes.
This source of problems may be supplemented with profit by refer-
enceto the Logistics Research Project of matters which vexthe operating
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personnel in their regular procedure. If help is not immediately avail-
able from its existing personnel and equipment,the Logistics Research
Project can constitutea kind of switchboardand transmit the question to
some other competent agency.

As a technique, the Logistics Research Project with the Logistics
Computer is in a position to''simulate' many problems andtest new and
alternative ideas morequickly and cheaply than is possible with the full-
scale experiments which frequently have been the only available method
of trial. This process in itself has the potentiality in many instances of
quickly testing new ideas at low cost. It is akin to the use of a model
basin in the process of ship design.

Finally, it may be worthwhile to repeat a couple of generalities
which, although they may be clichés, are not less true. A basic justifi-
cation for''research" is the faith that application of the scientific method
of analysis to any human endeavor will result in some improvement. It
would be an egregious error to expect that science will in any instance
eliminate entirely the need for human judgment based on personal ex-
perience. However, judgment can be supplemented and aided by the re-
sults of research to the end that correct decisions are more likely and
predictions are closer to the ultimate results.

Logistics Progress

The complexity of the Navy's logistic problems grows in a geo-
metric progression as the complexity of naval material and operations
increases. For example, as the number of models of aircraft has
multiplied greatly since World War II, the task of planning and con-
trolling the usage and logistics of all aircraft and the half million
different parts and supplyitems hasbecome one of staggering magni-
tude. In order to achieve the optimum timing and balance of each part
and of the whole, new methods and new equipment—new extensions to
the human mind--offer the only means. As yet, complete logistic con-
trol is still in the future, but with the increasing implementation
afforded by electronic methods, the point of final absorption of the
major logistics problems of the entire naval establishment is no
longer just a dream.

One method of attacking the situation has been an evolution, by
continual refinement and innovations, of office methods and equipment,
within the organizations which cope with the practical logistics prob-
lems daily. By this process, in the field of aircraft, OPNAV, BUAER,
and ASO have acquired modern electronic computers to supplement,
in part, the calculations, work sheets, ingenious desk devices, and
factor tables used to calculate inventory requirements and schedule
logistics activity. The same computers arebeing applied to the need
for more timely and thorough knowledge, and hence control, of the
vast inventories involved in naval aviation.

Relatively rapid progress along this line has been made since
1945. We now stand on the threshold of a daily application of these
advanced techniques and special machinery, without which the Navy
could not handle the complex logistic problems which science, engi-
neering, and the world situation has thrust upon it. Those applica-
tions, coming from pure science on one hand and from the evolution
of daily administrative struggles on the other, will merge into the
ultimate systems to furnish the Navy with the right things in the
right place at the right time.--Editorial Note.
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program at the Patrick Air Force Base., CAPT Stanley J. Gustof, USNR,
has received orders as Commanding Officer of the company.

CAPT Theodore Blanchard, USNR, Special Assistant to the Chief
of Naval Research (Research Reserve), officially activated the company
by reading the authority from the Commandant, Sixth Naval District.
Aftertheactivation ceremony CAPT Blanchard and LCDR J. T. Bedsole,
USNR, Reserve Program Officer, Southeastern Area, discussed the aims
and objectives of the Research Reserve with the new company.

Naval Reserve Research Company 12-2, Livermore, California,
has been officially activated, effective 1 October 1955. The activation
meeting is scheduled for the near future. LCDR Louis C. Nofrey will
be Commanding Officer.

Three other new companies have been scheduled for activation.
NRRC 9-24, Waterloo, Iowa, joins the Research Reserve on 21 October
1955. NRRC 4-10, Toledo, Ohio, follows on 26 October, and NRRC 3-11,
Ithaca, New York, is scheduled for activation on 27 October. CDR John
O. Chellevold, USNR, will be Commanding Officer of NRRC 9-24, LT
Charles A. John, USNR, will be Commanding Officer of NRRC 4-10, and
LCDR Arden F. Sherf, USNR, will be Commanding Officer of NRRC 3-11.

Reserve Officer Promoted to Rear Admiral

Commodore Robert V. Kleinschmidt, USNR, 77495/1405, a member
of the Staff of Special Assistants of the U. S. Naval Reserve Research
Company 1-1, Boston, has received appointment to the rank of Rear
Admiral, effective 1 July 1955.

RADM Kleinschmidt first became prominent in the Navy for his
development of the vapor compression distilling equipment. He was
commissioned in the Naval Reserve as LCDR EV(s) on 27 May 1936
while engaged in this development and in research on thermodynamic
problems and total heats of petroleum oils. His work led to special
apparatus for use on naval vessels and submarines. He was ordered to
active duty on 28 June 1941 and assigned to the Bureau of Ships. His
military duty included head of Machinery Development Section of the
Bureau of Ships, a member of the Naval Technical Mission in Europe, and
BuShips Representative on Joint Committee on New Weapons, Guided
Missiles Committee. He was released from active duty with the rank of
Captain on 2 December 1945. He was appointed to the rank of Comm-
odore on 2 November 1945 while on terminal leave. He received the
Legion of Merit on 12 April 1946.

After releasefrom active duty, RADM Kleinschmidt was a member
of BuShips Volunteer Reserve Company 1-1 and is presently in Naval
Reserve Research Company 1-1. Professionally, RADM Kleinschmidt
has had an outstanding career. He received his Doctor of Science in
Mechanical Engineering at Harvard in 1923; was a Professor in Practice
of Mechanical Engineering from 1946 to 1953 and a Fulbright Lecturer
at Norwegian Technical Institute, Trondheim, 1951 to 1952. He is a
recognized authority on thermodynamics, gas cleaning, properties of
gases, distillation, and gas turbines.
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