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Singular Line Theory and Control Systems

Constantinos Spryros A. Cariniotakis
Lieutenant Commander, Greek Navy
B.S.E.E., United States Naval Postgraduate School, 1977
M.S.E.E., United States Naval Postgraduate School, 1977

The theory of singular lines on the Pavameter Plane
and in Parameter Space are derived, and applied to
control systems design.

A method for design of compensation of linear feed-
back control systems using singular line theory is
presented, and application of this design method for
self-adaptive control systems is cousidered.

General design steps and required procedures for
using this design method are summarized and examples are

presented.

Electrical Engineer Advisor: George J. Thaler
March 1978 Electrical Fngineering
Department
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Automatic Control of Ship Deceleration

George Kyriakos Flantinis
Licutenant, Héllenic Navy
B.S., Naval Postgraduate School, 1976 )
M.S:, Naval Postgraduate School, 1977 )

PRV

I

Various methods have been introduced for dynamic braking

U
L

of ships. Depending on the prime mover and transmission

systém, dynamic braking is accomplished by electric power

dissipation (in electric driven ships) or clutches -and brakes,

or air compression (in diesel engine propulsion systems):

| f
i

In this study a gas turbine - electric drive combination

e is used as the means of propulsion; the usual method for

il
i

i

dynamic braking is the electric power dissipation method

using resistors.

‘“‘W‘ ]“ I

This thesis is concerned with an investigation of dif-

l“u

ferent methods for dynamic braking in an attempt to find a

“;

way to decrease the size of the braking resistors needed and

their associated equipment, or to eliminate the need for these

by using another type of dynamic braking.

Electrical Engineer Advisor: George J. Thaler. )
March 1978 Department of Electrical :
Engineering
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An Adaptive Recursive Filter

Soon-Ju Ko
Lieutenant, Republic of Korea Navy
B.S.E.E., Seoul National University, 1975

An adaptive recursiVéidigjtal filter is presented in
which feedback and feed forward gains are adjusted adap-
tively to minimize a least square performance function on
a sliding window averaging process for gradient calculations.
A two-dimension version éf the adaptive filter is developed

and its performance compared with the optimal Wiener filter.

The filter is shown to be effective in separating three

diagonal trajectory streaks from a correlated noise plus

a white noise background. Although the recursive adaptive
filter approaches the optimal Wiener filter in performance,
it does not require a priori statistical knowledge as does
the Wiener filter to which it is compared. The results
indicate that the recursive adaptive filter "learns" the

statistics and adapts.

Electrical Engineer Advisor: Syvdney R. Parker
December 1977 Electrical Engineering

Department




ETECTION UF SURFACE <HARGE AND CURRENY
B DISTRIBUTIONS

James David Selis
o ¢apzain, Uniced States Har*na Corps
5.5., Mathanmafics, 3a1vetszc5 of Oklahoma, 196¢
$.5.4.3., UnivVarsity of Oklahoaa, 196}

A tachnigque was devised using infrared dntactica

z

. 2 .
docalized I R heating of conducting aatsrials o dsteraing

surface charge and currant disttibuticas on  earirus
cbjscts. The B3z Suramant process iz axpirined an
comparisons letwesa 2periasntally dotaerainsl  wad  actual
charge and current distributions are prasanted.

Electrical advisor: R. W. Purton

Enqgineer Zlectrical
December 1977 Engineariag




Stress Analysis of Ceramic Turbine Blades
by Finite Element Method - Part I

Lael Ray Easterling
Lieutenant Commander, United States Navy
B.S., United States Naval Academy, 1968

The search for more efficient gas turbine engines has

led to the proposal for the replacement of metal high tem-

peratur components with ceramic components. Essential to

this effort is the numerical analysis of prapeséé designs.

This thesis report describes the model discretization of

a proposed blade design, the development of pre- and

post-processors for the ADINA finite element code and

initial stress analysis of the modeled blade.

Mechanital Engineer Advisor:

Master of Science in
Mechanical Engineering
March 197¢




Marine Steam Condenser
Design Using Numerical

Optimization

Charles Michael Johnson
Lieutenant, United States Navy
B.S.E., University of South Florida, 17;8

Two separate computer codes were coupled with a con-
strained function minimization code to produce automated
marine condenser design and optimization programs of vastly

different complexity. The first program, QPCODE1l, was

developed from the Heat Exchange Institute's Standards for

Steam Surface Condensers (HEI). The second program, OPCODEZ,

was developed from the sophisticated QRCON1, a computer code
produced by the Qak Ridge National Laboratory. CONMIN, the
optimization program, was developed at the Ames Research
Center.

OPCODEl was well verified using main condenser input data
of an aircraft carrier and a destroyer escort. Verification
of OPCODE2, using main condenser data of an aircraft carrier,
was less satisfactory due to the conservative nature of
flooding effects on the outside film heat transfer coeffi-
cient used in ORCONI.

OPCODEl is an excellent design tool for the conceptual

w.

design of a marine condenser. OQOptimized test cases run with
OPCODE1 show that a condenser designed by the HEI method is
nearly optimum with respect to volume.
Test cases with OPCODE2 show that enhancing the heat
nsfer on the shell-side by 80 percent yields a condenser

with ten percent less volume than the unenhanced

Mechanical Engineer Thesis Advisors:
December 1977
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The Feasibility of the Jet-Flap Rotor
as a Lift Generator for
Vertical Takeoff and Landing Aircraft

] John Charles Ball
= Lieutenant, United States Navy
B.S.A.E., United States Naval Academy, 1971

(AR IR

Wi

T

The objectives of this study were first to determine the

effectiveness of the jet-flap rotor relative to other 1lift
generators, and second to examine the potential effectiveness
of the jet-flap rotor in a tactical VTOL aircraft.

It was found that the jet-flap rotor has a high theoret-
ical potential, but at present is the least-developed of the
1lift generators considered. The jet-flap rotor was found to
be unattractive as a means of providing vertical 1lift, except

wvhen a long hover duration is necessary.
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With regard to weight considerations alone, the jet-flap

.
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rotor was found to be inadvisable for use in a tactical VTOL

"
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aircraft. However, its benign downwash characteristics could
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make the jet-flap rotor advantageous if high downwash veloci-
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ties and temperatures could not be tolerated.
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The computer program ACSYNT; a FORTRAN program for
thesis, developed by NASA Amés Research Center

and modified For use At NP8 was examined and a uSer's

‘:'M

manual ‘preépared for conceptual d5sign studies -and cotrelation

With ‘existifng @i¥craft. Included iS an example input for

a V/ STOls Hircraft ccnﬁe;:tual ﬁesa:gg, data preparation fornms,

“and “the computer ‘program JiSting.
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Combustor Deslgn and Operation for a
Sub-~Scale Turbojet Test Cell

Jerry Russell Charest
Lieutenant Commander. United States Navy
B.S., University of West Florlda, 1973

A high pressure, water-cooled ramjet-type combustor capable
of producing various amounts of partlculates has been designed,
constructed and operated in the sub-scale turbojJet test cell.

The combustor can be utilized to perform further studies
concerning the effects of englne operating characteristics
and test cell design on particulate concentrations, and also

the effects of fuel additlves on the amount and composition

of particulates emlitted.

Master of Science in Advisor: D.W. Netuzer
Aeronautical Engilneer!ing Department of
March 1978 Aeronautics
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Computer Studies of Aireraft Puel Tank
Response to Bal.istie Penetrators

Richard Alexander Bason
Lieutenant, United State. Navy 7
B.S,, University of Texas at Bl Paso, 196V
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A major goal of the hydraulie ram survivability pregream
for aircraft fuel tanks is the development of an economical
] computer code which accurately predicts the preasure in the
fluid, the rvesponze of the tank walls, and the c¢rack damage
to the tank due 2o a ballistic projectile. This atudy cow=
pares the tank wall response pred! ~*~d by the recently wodi-
fied SATANS code with the data from studies performed by
Califoriiia Research and Technology, Inc., the Naval WNeapona
Center, and the University of Dayton Research Inatituite. Good
agreement among the regults is obtainhed for thig phase of the
study. Additionally, a comparison of the predicted crack

length in the entry wall of the tank using PFahrenkrog's cri=

terion and SATANS' predicted circumferential stresges is wade

=3

with actual crack lengthz from a teat performed by the Univer=

sity of Dayton Research Institute. The predicted c¢rack lengths

were in excellent agreement with the actual crack lenuths.

Magter of Science in Advisor:  R. B, Ball '
Aeronautical Bngineerving Aeronautiecs Departuent
March 1978
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Preliminary Calculations For An ASW Airship

Richard Joseph Flanigan
Lieutendnt, United States Navy
. B.S., University of Maine, 1970

In this study, preliminary calculations are made to

determine the approximate displacement and volume of a

conventional, rigid aivship for an ASW mission. The latest

-
SRR

technologies in avionics, sensors, weapons, and materials
are applied. The study is strongly mission oriented, in

that the mission profile and the reasoning behind it, along

] with the necessary equipment to complete the mission, are

W

carefully considered and then applied to airship size,

Master of Science in Advisor: D. M. Layton
Aerohautical Engineering Department of
March 1978 Acronautics
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Design and Construction of a Flight
Monitor and Data Recorder

~ Dennis Leland Kane
BiS—.E‘:gftﬁggcgésggtgg New Nexico, 1071

The design and prelifminary testing of a microcomputer based flight
monitor and data recorder, utilizing magnetic bubble memory, is re-
ported. Component selection, software désfgn and magnetic bubble storage
system construction and testing are discussed. Difficulties encountered,
both in software and bubble testing are reviewed, with results and re-
mafning work summarized.

Magnetic bubble memory technology 3$ reviewed and its potential as
a rgliable, dense, low cost, non-volatile recording medium is noted.
It 15 proposed that the microprocessor be utilized as a flight wonitoring
as well as a recording device to detect and report imminent “extremis®
situations. This research is continuing at the Naval Postgraduate
Scheol.

Master of Science Advisor: Uno R. Kodres
vn Aeronautical Engineering Computer Science
December 1977 Department




Fatigue Crack Propagation Analysis
of Aircraft Structures

Larry Don Newsome
Lieutenant, United States Navy
B.S., Morehead State University, 1969
This thesis is a comparative study of aircraft fatigue life calcula-
tions based upon crack propagation and upon cumulative damage. The
stress concentration factor, which supplies sufficient geometric infor-

mation for Miner's Law of cumulative damage, is found to not completely

specify the geometry for the crack propagation approach. Effects on

fatigue life of variations in initial crack length, plate width, hole size,
and hole geometry for the same stress concentration factor have been

investigated; also both ordered and random load histories were used to

: bl i
LA ‘| i i G ” I

compare the two approaches.

Complete FORTRAN computer program input documentation for the

IBM 360/67 system has been included as an appendix to enable this thesis

to serve as a user's manual for CRACK'S II, an Air Force crack propa-

gation program for aircraft fatigue damage.
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Master of Science in Advisor: G. H. Lindsey
Aeronautical Engineering Department of Aeronautics
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EA-6B Mission Planning and Route Optimization Program

Paul Odell Jr.
Lieutenant, United States Navy
R.S., United States Naval Academy, 1970

The EA-6B Mission Planning and Route Optimization Program
was created for use with the WANG 2200 computer syster by
aircrewmen deployed on board aircraft carriers. It is an
interactive computer program designed to increase the effec-
tiveness and efficiency of the mission planning process,

while reducing the time involved in this evolution. These

goals are accomplished through the use of two schemes. First

is an automation of the clerical planning tasks of retrieval,

listing, and plotting of information. Second is an optimiza-

tion routine designed to aid in the selection of the optimum

EA-6B route of flight, when in a Modified Escort role.
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Master of Science in Advisor: H., A. Titus
Aeronautical Engineering Electrical Engineering
March 1978 Department




Application of the ACSYNT Computer
Program for Aircraft Design
to V/STOL Aircraft

Brendan James 0'Donnell
Lieutenant, United States Navy
A.B., College of the Holy Cross, 1971

The suitability of the ACSYNT computer program for air-
craft design in assessing V/STOL aircraft performance was
evaluated by testing it on three existing aircraft: the
German VAK 191B, the British Harrier and the Russian YAK 36.
During the evaluation, the extensive capabilities of the
ACSYNT program were explored and changes to the program and

the User's Manual were made or recommended. The application

of ACSYNT to fields other than aircraft design was investi-

gated and several areas where the program can be useful were

identified.

Master of Science in Advisor: M. F. Platzer
Aeronautical Engineering Department of
March 1978 Aeronautics
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An Experimental Study to Determine the Reduction

In Ultimate Bending Moment of a Composite Plate

Due to an Internal Delamination

Robert Gary Sprigg
i = Lieutenant, United States Navy

B.S., United States Naval Academy, 1969

The purpose of this study was to determine experimentally the
effects of internal delaminations in a graphite-epoxy composite

plate on the plate's ultimate bending moment. The experiments were

il
oA )

canduéteé using 4-inch by 7-inch Specimens w1th a balanced 0+45 90

i 4y

3

il
) s

S-p1?>1a¥up. The delaminations were created by inserting a thin
teflon disc between two lamina during layup preparation. The

location of the disc, i.e. delamination, was varied in each test,

and two disc sizes were considered. The test results revealed that

i
AR o o e e

delaminations located near an outer surface resulted in a greater

)

reduction in the ultimate moment than those located near the center

of the layup. Furthermore, the reduction in ultimate bending

i
e umulnulv

moment was found te be independent of the disc size. The tendency
for the internal de: -inations to propagate at relatively low load

levels was observed and recorded.

Master of S¢ience in Advisor: R. E. Ball -
Aeronautical Engineering Department of
December 1977
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Adaptation of the Improved
Antiaircraft Artillery Simulation Computer Program (P001)
for Use at the Naval Postgraduate School
in Aircraft Combat Survivability Studies

Carl Frederick Swenson
Lieutenant Commander, United States Navy
B.S., Iowa State University, 1967

The Air Force Armament Laboratory Antiaircraft Artillery
Simulation Computer Program (P001), as modified by Calspan
Corporation, was adapted for use on the &aval Postgraduate
School IBM 360/65 computer and a preprocessor program {PIP)
for P00l was written to facilitate data input to P00l and to
complement the P001 output.

The modifications required to convert the Calspan modified
P00l from a Control Data Corporation computer program to an
NPS IBM 360/65 computer program are described herein. In
addition, aircraft characteristics and P00l scenario assump-
tions, as well as the various P00l Input Program (PIP) options
and capabilities, are discussed.

A complete P001/PIP package and user's guide for an
aircraft attrition study in the NPS Course AE 3251, Aircraft

Combat Survivability, are presented.

Master of Science in Advisor: R. E. Ball
Aeronautical Engineering Department of
March 1978 Aeronautics
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A validation of Mathematical Models for
Turbojet Test Cells

John Justin Walters
Lieutenant, United States Navy
B.S., Rensselaer Polytechnic Institute, 1971

Previously developed one-dimensional and two-dimensional
computer models for predicting turbojet test cell performance
were compared with data obtained from a subscale test cell
for the purpose of model validation, Comparisons were made
for a variety of configurations and flow rates. A modified
one-dimensional model was found to reasonably predict the
variation of augmentation ratio with engine flow rate,
although predicted magnitudes were consistently too small.
The model incorporated excessive drag losses and an inaccu-
rate jet spreading parameter for large engine-augmentor

spacings. The two-dimensional model accurately predicted

experimental velocity profiles, but overpredicted pressure

variations, except for low engine exit Mach numbers.

Master of Science in Advisor: D. W. Netzer
Aeronautical Engineering Aeronautics
March 1978 Department
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Development of a Method for Measuring Velocity
at the Exit of a Compressor Rotor
Using Kulite Probes with Synchronized Sampling

Keith Allen Winters
Lieutenant, United States Navy
B.S., United States Naval Academy, 1969
Initial steps are reported in the development of a method for deter-

mining the instantaneous velocity vector at the exit of a compressor rotor
using two Kulite pressure probes with synchronized sampling. A method
to determine the yaw angle of the flow at any point in the reference frame
of the rotor using a single cylindrical Kulite impact probe and an equiva-
lent pneumatic probe is described. The method was verified in the steady
flow of a free jet and applied in the unsteady flow field of the compressor.
On-line calibration of the Kulite probe with reference to the pneumatic
probe was essential to the success of the method. Results for the dis-
tribution of the yaw angle peripherally across the exit of chosen pairs of
rotor blade passages, are given. The analytical approximation of impact
probe characteristics, on which the method is based, and its application

with experimental data are described.

Master of Science in Advisor: Raymond P. Shreeve
Aeronautical Engineering Department of Aeronautics

March 1978




Microstructural Response of Aluminum-

Magnesium Alloys to Thermomechanical Processing

Charles Pierson Bingay
Lieutenant, United States -Navy
B.A., University of Washington, 1969

Mechanisms of microstructural refinement in alumi:um-
magnesium alloys were investigated. Alloys containing from
15% to 19% magnesium were exposed to various processing
4 schemes, and the resulting microstructures were examined.
Isothermal forging resulted in some refinement depending on
- the temperature, strain and strain rate. However, all samples
isothermally forged exhibited microstructures having rela-

tively large amounts of the brittle intermetallic phase

present. The addition of tertiary alloy elements resultad

Non-isothermal

in 1little improvewsnt in microstructure.

schemes resulted in the most promising microstructures. A
process of high temperature soaking followed by deformation
at relatively lower temperatures is concluded to be the most
promising means for processing alloys with magnesium contents

below 15% by weight.

. Master of Science in Advisor: Terry R. McNelley
Applied Science Mechanical Engineering

December 1977 Department

Vi w e e B e 3



Galvanic Aspects of
Aluminum Sacrificial Anode Alloys
in Seawater

Jon Richard Cummings
Lieutenant, United States Navy
B.S., University of -Missouri, 1971

Galvanic aspects of aluminum sacrificial ancde alloys
in artificial seawater were investigated. Specifically, two

mercury-bearing alloys and one tin-bearing alloy were studied.

The polarization behavior of the aluminum sacrificial anode

alloys coupled to HY-80 steel is discussed. Current versus
time curves were obtained for aluminum/steel galvanic couples
immersed in artificial seawater for specific intervals,
Scanning electron microscopy was used to characterize the
anode dissolution patterns and the corriosion mechanisms.
correlation is made between the dissolution morpholiogies
exhibited by each anode alloy and the polarization and

galvanic current data.

Master of Science in Advisor: Jeff Perkins

Applied Science Department of
December 1977 Mecnanical Engineering
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A Multimicroprocessing Approach to the
AEGIS Combat System

Ralph Gayler
Lieutenant, United States Navy
B.A., California State College at Long Beach, 1970

If AEGIS is to be the "Shield of the Fleet", a vigorous product

improvement program need be prosecuted to keep such a complex combat

system abreast of the threat and technology. In December of 1976, a

committee comprising seventeen Navy and ten Army organizations indicated
that the architectures of the AEGIS digital computers were deficient in
terms of those characteristics desirable for "real-time" applications
when compared to commercially available architectures. Since AEGIS is
heavily dependent upon immature computer architectures, an electronic
Jata processing (EDP) update would appear to be appropriate. Rescarch
was conducted to determine the nature of multiprocessor organization
and the conditions which precipitated the curcent revolution in
microelectronics. An overview of the AEGIS Weapon System is presented.
The report is concluded with proposed designs which will upgrade AEGIS

EDP configuration with distributed multimicroprocessing schemes.

Master of Science in Advisor: Uno R. Kodres
Applied Science Computer Science
December 1977 Department




Non-Line-of-Sight Electro-Optic Laser
Communications in the Middle Ditraviolet

Dennis Mich el Junge
Lieutenant, United States Navy

A Monte Carlo computer simulation was developed to model

hypothesized electro-optic laser communication systems

operating in the middle ultraviolet region of the spectrum

called the solar blind. By assuming various source,

Propagation, and detector characteristics as well as certain

performance parameters it is possible to predict the effective

ranges and operating characteristics of such a system.
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Master of Science in Thesis Advisor: V. M. Tolles
Applied Science Physics and Chemistry
December 1977 Department
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The Microstructural, Mechanical and Ballistic
Characterization of Ultra-High Carbon Steel

Donald Rowe
Lieutenant Commander, United States Navy
B.S., United States Naval Academy, 1966

Douglas Robert Hamilton
Captain, Canadian Forces
B.Eng., Royal Military College, 1966
This research is part of a continuing program being con-

ducted at the Naval Postgraduate School concerning the possible
application of extensively warm-worked ultra-high carbon steel
as an armor material. Mechanical and ballistic impact properties
of the material were characterized after a variety of heat treat-
ments. These properties, as influenced by heat treatment, were

-

correlated to the microstructural changes cbserved. It was

found that extensively warm-worked material exhibited a very
fine microstructure consisting of a spheroidal carbide parti-

culate dispersion in a fine ferrite matrix. This material

proved to be extremely tough and exhibited ballistic resistance

properties comparable to current armors. Heat treatment of
this material produced very high hardness and strength but

caused grain growth which led to poorer ballistic resistance

compared to the as-rolled material. This decrease in ballistic
resistance was caused primarily by an upward shift in the

ductile-to-brittle transition temperature of the material.

Master of Science in Advisor: Terry R. McNelley
Applied Science Mechanical Engineering
Master of Science in Department

Mechanical Engineering

Dacember 1977




A MICROUCOMPUTER BASED PLASMA DJISPLAY SYSTEM

Ordale Pau! Babin, Jr.
Liteutenant, United States Navy

B,5. Applied Phvsice, Louisiana Polytechnic Unijversity,

Ronald Ray Seaman
Caotain, United States Marine Coros
B.S., Mech, Eng.s University of New Mexizo, 1970

An overview of plasma display technology and oneration

is nresented. Advantages and disadvantages of plasma graph-

ics are explored, Some applications that are oparticularty

apvropriate for a plasma display are listed., Hardware and

software develoned to interface the AN/UYQ=10 plasma disclay

with an [ntellec Microcomputer Development System are dis-

cussed.

Magter of Science in
Computer Science
March 1978

Advisor: Una R. Kodres

Compyter Science
Qerartment
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The Implementation of an
Ooerating Svster for a
Shared Nicrocomouter Fnvironment

Stenhen J. Carro
lLieyterant, United States MNavy
B.Ser United Statas Naval Academy, 1971
and

Harry L. Knouse
R.S., Pennsylvania State Universitv, 1972

An implementation ot a multiuser timesharea averatina
svster for the Svcer 440 Clystered Terminal Proce<sina
System is describped. Utilizina an 0RO microorocsssor, this
svstem provides a virtual ooerating environment Consistina
of a console device, eiaht flapoy disk drives, and up to 32
virtual flappy disk imaoces on g five meaahyte meyvahlegshezAd
disk, In  adaitior, a Centrorix serial printer 18
incorporated into the system ag a degicatey qgevice for anv

one of up to four concurrent userse, The operatina svstenm

supports uytility oreqrams inclugina an editor, assembler,

and debuqaer which facilitate micracomputer orogram

development st the Naval Postaraduyate Schonol.

Master of Science i AdAyisor: Gary A, Rilnagltl
Comouter Science Comruter Science
Septemper, 1577 Departsnent
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CMS Histogram, Density Estimation and Probability Plotting
Routines, with an Application to the Analysis of the Output
of a Simulation of a correlated Queue

Georgios Ioannis Danicas
Major, Hellenic Army
B.S., Military Academy of Greece, 1963

The object of this thesis has been twofold. The first
object was to develop FORTRAN versions of several existing
aPL programs which were designed to analyze univariate data.
In particular the programs were designed to test for expon-
entiality and normality of the data and, by sectioning or
jackinfing, obtain estimates of sampling variances of sample
moments. The second object of the thesis was to use these
programs in a simulation study of first-come first-served

queues in which the service teims and the inter=-arrival times

are exponentially distributed but dependent. The dependence

T

is introduced by using the mixed moving average autoregresive

il

structure (EARMA (p, q)) for exponential seguences introduced

il

by Lewis and co-workers. Four models of correlated queues
are introduced, giving autocorrelated and cross-correlated
service and arrival times in various degrees. The simulation
study gives a guantitative idea of the effect of correlation

on the mean waiting time and the distribution of the waiting

time.

Master of Science in Advisor: P. A. W. Lewis =
Computer Science and Operations Research

Operations Research Department

December 1977




Implerentation of a
User Tnterface with the
Vector General Granhics Display System

Baviada C. Endicott
lLieutenant, United States Navy
B.8.: Unitea States Naval Academy, 10772
and
Nathan P, ¥Yartine

Lieutenant,; linited States MNavy
AR,y Uiniversity of Califarnia, Herkeley, 1971

The development ana imclementatior of refresh uraphics
software for the Vectar General Disrlay Svstem on a PP

minicomouter is discussed. Madification ang exransion of

exi1sting software routines, alona with auaitional scftware

gesian and development is oresented. As an addition tg the
existina ( oproarammina lancuaae, a vercion of RASIC was
implemented as a secona lanauaae cavable of utilizina the
Vector General software. The unsuccesstul implerentation of
a version of FORTRAN with the disnlay system software Aand
the oroblems involved are discussed., Conclusions and
recommendations are offered, and a detailea user's marual 18

anpended,

Master of Science in Adviscor: Georoe A, Kahe
Comouter Science Computer Science
December, 1977 Departnent




A Study of the System Development Process

Gabriel Oswaldo Flores-Prado
Lieutenant Commander, Venezuclan Navy -
B.S., Naval Postgraduate School, 1977 :

Management information is of critical importance in modern

i
i
ok

decision making. The role of the computer in this process is

,
‘ b

I

rapidly expanding, creating challenging goals for data proces- i

sing specialists and functional area Specialists alike., A g

totally integrated computer based management information sys- |

P T TR

tem (MIS) requires long term planning and design efforts

I il
A

coupled with detailed analysis of information system requirve-

ments, The MIS development generally follows a master plan;

this master plan contains three major phases: MIS Analysis,

MIS Design, and MIS Implementation. The different phases

i
I
i

W

through which the master plan evolves are known as the system

development process. This thesis describes the development

A RN
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of the master plan.
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Multicriteria Integer Sero-One Programming:

A Tree-Search Type Algocsithm

Aggelos Konstantinou Simopoulos
Major, Hellenic Army
B.S., Military Academy of Greece, 1959
M.S., Technical University of Athenes, 1965

An algorithm for zero-one integer programming problems

with more than one objective functions is developed, imple-

mented and tested. For a multicbjective problem the notion

of optimality must be replaced with that of efficiency. A
solution is said to be efficient if (1) it =atisfies the
constraints and (2) no other sclution satisfying them scores
as well with respect to ail objective functions and better

with respect to at least one of them. In the presented
algorithm, the problem variables are partitioned into two
sets; those whose coefficients in the objective functions

all of the same sign, and the remainder. A tree s@arch

implicit enumeration algorithm based on this partition is

developed and computational results are presented.

Master of Science in
Computer Science and
Master of Science in
Operations Research
Decembeor 1977

Advisor: S, T. Hall

Departnent
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DESIGN OF TWO HIGH GAIN, JOW PROFILE hELICAL ANTENAAS FOu
CPERATICN AT 918 Nhz

Jokn Francis Bouldry
Ca ;aln, United States Narine Ccrps -
3.5.1.8., California State Fcly“echnic Uriversity, 1571

Twc helical antennas were designed, fabricated anid
tested tc permit tanks cor tracked vehicles tce ruacticn witwn
a high gain, low profile antennia {i1eld patuvarn
telemetry system operating at 918

properties of the helical antengas

fcu a
Niz. fhe =lectrical
Vere coxparad ¢ the

system's dipcle antenras in an atteapt t¢ anhance the

cpsrating perforaance of the KNS II/SCO&E systen. Field
scasurements were aade under the contrclled cernditions of an

anteénna field pattern range and while the ERES 1I svctem was

¢psrational. Antenna properties of gain, creamwidtlt aad
efficiency as well as physical size zad iustallation

lccations were considered for possible inclusion of helica
antennas in the telumetry systenm.

Naster of Sciepce 1n havascr: G. 8. baycura
Electrical Engineering Flectrical
Ceczmber 1977 Exgineering
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Proposal for a Real Time Automated
Close Coastal and Harbor Navigation System

Timothy M. Grabski
Lieutenant, United States Navy

This thesis is a proposal for an automated, real “ime
navigation system which will be used in a close coastal and
harbor navigation environment. Special consideration was

given to designing the system in such a manner that the

present system of navigation would be retained — no personnel

would be either added or removed from the ship's complement,
all logs and records wculd be retained in their current form,
and the piloting routine would not be changed. When the
system is functioning as designed, real time navigational
data will be generated which will be verified by the slower
manual plotting method. Should mechanical failure occur, the
manual plot already being maintained wi .l take over.

The system design calls for installation of a commercially
available desk-top microcomputer with CRT display devices
located in remote locations for dissemination of data. The
cost of the complete systém is less than $4000, and repair is
effected by replacement of modules drawn from onboard spares.
Considerable flexibility is retained for later changes and

additions to the system should such be desirable.

Master of Science in Thesis Advisor: G.D. Ewing
Electrical Engineering Electrical Engineering

December 1977 Department
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The Effects of Multipath Propagation on the
Range Measurement System
at Fort Hunter Liggett

Hans Sturhan
Lieutenant Commander, Federal German Navy
B.S.E.E., Naval Postgraduate School, 1976

Walter P, Havenstein
Captain, United States Marine Corps
B.S.A.E., United States Naval Academy, 1971

Instrumentation was developed for investigating the
radio frequency link between the A station and the B unit
in the Range Measurement System. Propagation effects were
characterized using a multipath simulation in a laboratory
environment. Field experiments were conducted to investigate
the presence of a multipath environment at Ft. Hunter Liggett.
The effects of varying the ambient temperature on the A

station and the B unit were measured.

Master of Science in Advisors: C. H. Rothauge
Electrical Engineering M. L. Wilcox
December 1977 Electrical Engineering

Department
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AN INVESTIGATION OF THE POSSIBLE USsS OF THE NORHAL
HELICAL ANTENNA IN THE TACTICAL ARNY

-

Kichael Dean Vennunm
.Captain, United States Army
B. S., United stafes Milatary Acadeay, June 1963

This paper briefliy discusses the ne2d for electrically
short antennas in the combat maneuver units cof the wxodara
field army. A brief history cf the work done in the fieid
of helical antennas is present 2d. An approxiaiacze
matrematical development is presented which describes the
radiation fields of the thin normal aode helical ant2nga.
Prom the radiation fields, the equations for the
polarization ratio and the radiation resistance are
developed. A possible design for a tactical VHF -~ ©7©H
anteana to cover the frequency range 30-76 MHZ is presented.
The design techaique is discussed in detail and a calculator
program for computing the 1input impedance is given. The
results of experimental testing are presanted and
reccasendaticns for improvement are given.

HMaster of Science in Advisor: Orest23s M, Baycura
Electrical Engineering Elactrical Engineering
March 1978 Science and Efigine=ring
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Single Hydrophone Technique for Obtaining
Spectral Source Levels
of Marinc Mammals in Coastal Waters

Richiaxd M. Bostian
Lieutenant Commander, United States Navy
B.S., University of Florida, 1967

During the annual Gray Whale migration from the Aleutians
to Baja California, the mammals travel in coastal waters,
thereby presenting an opportunity for the study of their
sound spectralgané source levels and vocabulary. However, such
measurements are distorted by surface and dottom reverberation.
Using the theory of rough surface scettering, knowledge of
the bottom impedance, and correlation techniques, it is possible

to decompose the shallow water reverberation into the contribu-

tions from different paths. From this, the range, depth and

the deverberated spectral source levels of the sound of the

mammal caan be determined by use of only one hydrophone rather

than the conventional three or four. The theory, deverberation

programming, and experimental results are presented for a model

of the whale's pulsed radiation in a laboratory model coastal

environment.

Master of Science in Advisor: Herman Medwin

Engineering Acoustics
December 1977

Physics and Chemistry
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Experimental Investigation of the Effects of
Fluid Loading on Flexur~l Waves in Plates

James Laing Jarvis
Lieutenant, United States Navy
B.S.B.A., University of Florida, 1968

An experimental investigation was conducted of the effects

i

e T ‘| l‘

of fluid loading on axially symmetric flexural waves in a

circular aluminum plate 25 in. in diameter and 5/16 in. thick.

T W‘!ﬂ!

Measurements were made of the flexural wavelength and natural

frequencies with the plate in air, and with water loading on
one side, over a frequency range from 20 kHz to 80 kHz. The
critical (croincidence) frequency, that frequency at which the
speed of the flexural wave equals the speed of sound in water,
occurs at approximately 45 kHz. The measured flexural-wave

spceds wiilh air loading are in good agreement with theory.

With water loading, the wave speed decreases, the amount of

decrease increasing to appcsoximately 14 percent below the in-

=

air value just below the critical frequency. At the critical
frequency, the wave speed appears to jump to values nearly
equal tc the unloaded values. Radiation patterns were ob-
tained and when edge effect: are eliminated, are in qualita-

tive agreement with theoretical predictions for an infinite

fluid-loaded plate.

Master of Science Advisor: O. B.
in Engineering Acoustics
December 1977

Wilson
Physics § Chemistry
Department




Sound Transmission
from a Tapered Fluid Layer
into a Fast Bottom

Gregory Bertmun Net:zorg
jeutenant, United States Navy

1
B.S., Oregon State University, 1970

Acoustic energy transfer from a tapered fluid layer into
a fast bottom was investigated experimentally using fresh

water and a saline solution separated by a sheet of 0.5 mil

mylar., A 150 kHz pulsed signal was excited in the upper

layer »und u receiver in the lower f{luid layer was used to

determipe the acoustic field. Measurements were made for

taper angles of 1.52°, 2.51°, and 4.41° and for pc ratios

of 0.745 and 0.836. Beams were observed in the lower layer,

beginning at points where the depth of the tapered layer

equals a cutoffl depth for a normal mode. The experimental

beam patterns agree well with the theoretical predictions
for angles from gracing to the angle where the maximum

pressure amplitude is reached. For greater angles,

experi-
ment and theory significantly diverge.
Master of Science in Advisor: J. V. Sanders
Engineering Acoustics Physics and Chemistry
December 1977
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Signal Enhancement of Specularly
Scattered Underwater Sound

e ) AT T DT

9 vt S

Robert Bishop Shields, Jr.
: Lieutenant, United States Navy
! B.S8., U.S5. Naval Academy, 1972

The wind driven surface of a model ocean was used to
study the simultaneous amplitude fluctuations of 31 specu-
larly scattered harmonic components from 5 kHz - 150 kHz.
The temporal variations of the scattered components show
maxima and minima whose anticorrelation depends on the sound

Significant signal enhancement can be

frequency ratio.
obtained through timely frequency switching between a base

frequency and its second harmonic. This gain is found to

¥ = 3%9 cos 8

(where ¢ = RMS wave height and 8 = angle of incidence),

depend on the effective surface roughness, g

the duration of the experiment, and the switching threshold.
For example, for a switching threshold 3 dB below the mean
amplitude of the base frequency, the gain is about 5 dB

at gLs = 0.25 and approximately 3 dB for 1 < g% < 2. This

was the average gain observed for runs lasting for five

ocean surface wave periods. Using 2nly the coherent component

of the signals provides greater gain for the higher roughnesses

(1.35 < g% < 2.0).

. Master of Science in Thesis Advisor: H. Medwin
Engineering Acoustics Physics Department
December 1977




Bt

m
I
i

i r.“‘x("lu],"tkﬂ

0

,“I M i )

i

A

Total Contractor Logistics Support:
A New Concept in Naval Aviation
Antonio Apap

Commander, United States Navy

B.S., University ot West Florida, 1970
M.B.A., Texas A & I University, 1976

This thesis investigates a hew concept in Naval Aviaticn:

total contractor logistics support. The Federal Government's

policy of relying on the private sector for goods and services,

as promulgated in OMB Circular No. A-76, is examined in depth.
The history and present experiences of the militarv services

concerning contractor aviation logilstics support are out=-

lined and discussed. The Navy's T-44A program, including

the acquisition, total logistics support ccntract, and the
Navy's experience with this first "turn key" operation of

aireraft, is discussed in depth, Finally, the major advan-

tages and disadvantages of total contractor support in Naval

Aviation are explained and analyzed.

Master of Science in Advisor:
Management Co-Advisor:
December 1977

J. W. Creighton
J. Po Hulligan
Dept. of Administrative Scienres
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Acquisition Management
of
Peculiar Ground Support Dquipment

Rodney Donald Beran
Naval Weapons Center, China Lake, California
B.S. E.E., University of Wisconsin, 1964
Paul Roger Decker
Naval Weapons Center, China lLake, California
B.A. Physics, San Jose State University, 1966
M.A. Phvysics, University of Wisconsin, 1988

The methods used by the Naval Air Systems Command (NAV-
AIR) in the acquisition of Peculiar Ground Support Lquip-
ment (PGSE) was the object =f a study which reviewed policy,
procedures and management techniques. Particular emphasis
was placed on a review of the managerial innovations being
employed by the F-18 project, e.g., funds control by the
Assistant Project Manager for Logistics and phased support.

The study made several observations as to the potential
for success of the F-18 project's new methods. Additional-
ly, the authors recommended several changes to the NAVAIR
management structure for long-term improvement in PGSL ac-

quisition, the nost significant of which involves the trans-

fer of the Ground Support Dquipment Division (NAVAIR-53u)

to the Logistics/TFleet Support Group (NAVAIR-0u).

Master of Science in Advisor: J. W. Creighton
Management Co-Advisor: J, B. Hall
Pecember 1977
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The Small Business in Government Procurement:

Some Problems and Causes

Robert Kabel Bonner
E.E., University of California, Berkeley, 1964
E.E., University of California, Berkeley, 1967

It is the declared policy of the Congress that small
business shall be assisted and its interests protected to

preserve free competitive enterprise. Specifically, it shall

receive a "fair proportion" of government contracts. Whether

the "fair proportion" policy is effectively executed is moot;
however, there are forces within the procurement process
which work to the greater detriment of small business.
Implicitly, then, small business could benefit more from

government procurement than it does.

This paper examines several definitions of "small

business," and discusses a number of characteristics which

differentiate the small firm from the large. Econonic,

social and cultural contributions of small business are

presented. Small bt iiness policy is presented in terms of

the committee structure and legislative acts of the Congress.

Utilization of the government contract to achieve socio-

economic goals is described. Finally, a few problems that

small business encounters are discussed in 2rms of their

impact and causes.

Master of Science in Thesis Advisor: J.W. Creighton
Management

Administrative Sciences Department
December 1977
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The U. S. All Volunteer Army: A Societal Commentary
to its Evolution and its Future

Philip E. Bunyan
Major, Australian Army
B. Comm., University of New South Wales, 1974

-

Does the armed forces of America reflect the rest of Ameri-
can society? This study indicates that the formation of the
U.S. all-volunteer service was a direct result of societal pres-
sures which commenced prior to the Vietnam conflict. The lkasis
for an all-volunteer force is to be found in the general decline
of mass armies in association with the question of legitimacy.
The Vietnam conflict became the finale to the U.S's decline pro-
cess. The military has attempted to appease a number of current
social trends, such as service conditions, women in the services,
and the isolation syndrome; however, emerging societal pressures
remain unnoticed. The all-volunteer service is here to stay;
however, its quantity and quality will rely upon the ability of
the military to recognize and adjust to emerging societal pres-
sures. Emerging societal pressures have been identified and pos-
sible solutions have keen recommended including a detailed exami-
nation and possible adoption of a British regimental type organi-
zation. In conclusion, a seven step flow procedure is recommended

to ensure that alienation between the military and the society it

protects is minimal.

Master of Science in Advisor: J. W. Creighton

Management Administrative Sciences
December 1977 Department
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Cruise Missile:
An Examination of Development Decisions and Management

Thomas Joseph Canfield
Lieutenant Commander, United States lNaval Reserve
B.A., Pennsylvania State University, 1963
M.A., Northeastern University, 1974

and
Raymond A, Kellett Jr.

Lieutenant Commander, United States HNavy
B.S., United States llaval Academy, 1968

This thesis examines the decision making process which

led to the development of the cruise missile. Development
philosophies and management methods are addressed as well
as an analysis of the events external to the development

programs which impacted on the development of cruise mis~

siles. An historical time line is established by fiscal

year,

Master of Science in Advisor: A. C. Crosby
Management Department of
March 1978

Administrative Sciences
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Acquisition and Allocation
of
Aerial Target Systems

Michael Edward Chandler
Lieutenant, United States Navy
B.S., Auburn University, 1971

and

John Siembieda
Commander, United States Navy
B.S., University of Pennsylvania, 1959
B.S., Naval Postgraduate School, 1966

This report presents background information and data

which describe the acquisition and allocation system for

AN '!‘[M,Q.I[

powered aerial target systems in the U.S. Navy. That basic

foundation is used to formulate and test an optimization

i

b

P TR AE 1

model which describes the targets program. The model, which
is the result of the application of linear programming tech-
niques to the optimization problem, is useful to targets

program managers in determining a cost-effective acquisition

and allocation plan for target systems. Projected data

inputs are introduced into the model to obtain an optimal

strategy for fiscal year 1981 vhich is illustrative of the

applied use of the computer-assisted mathematical model to

an actual management problem.
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Master of Science in Thesis Advisor: W.M. Raike
- Management Operations Research Department
March 1978
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An Analysis of the Management
of Reliability and Maintainability
in the Navy F-18 Program

Gary Newton Cook
Lieutenant Commander, United States Navy
B.B.A., Texas A&I University, 1973
and
Robert Wayne Russell
Lieutenant, United States Navy
B.S., Purdue University, 1971
M.8., Naval Postgraduate School, 1977
The F-18 Program is the first aircraft acquisition in

which the principles of the Navy's “.Jew Lcok" in reliability
and maintainability (R&M) have been applied. A prime objec-
tive of the program is to develop an aircraft which will
significantly improve fleet readiness and reduce life cycle
costs. R&M have been recognized as the key to achieving this
objective. The Navy has included an Awards Payment Plan in
the incentive contract which provides a substantial profit
potential to the contractcr for cost-effectively exceeding
minimum contract R&M requirements as well as for efficient
program management in accomplishing program milestones. The
contractor has responded with innovative development and
testing programs to achieve the program objectives. This
thesis describes and analyzes the management of R&M in the
F-18 development and compares the predicted results with
current fleet aircraft.
Master of Science in Thesis Advisor: M.B Kline

Management Administrative Sciences
March 1973 Department
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Collective Ac.ion in the Armed Forces of the United States

. John B, Creel, Jr,
Major, United States Marine Corgs
Bachelor of Science, The Citadel, 1964

A growing need among service personiel to take
collective action to protect their social &nd econonmic
status appears to have developed during the last decade.
Past studies of this phenomenon have been, for the most
part, limited to examining one wmeans by which collective
2stion can be achieved -- military unions. This paper taksas
a broader lock at coilective action in the ailitary oy
examining the two basic types of military collective action
groups =-- ailitary associations and military unions.
Social, -economic, legal, and attitudinal factors whichk wils
determine the direction and shape the means of @militacy
collective action are considered. It 1is concluded that
military associations and military unions are both capabile
of effectively fulfilling the collective action mneeds ot
military personnel -- each having unigyue advantages and
disadvantages. Circumstances appear to nmitigate acainst
military unionisa at this time (e.g., the present national
| YoTo¥s} against military unions). Therefore, military
associations appear to be a more viable alternative for
collective action.

Master of Science 1in Advisor: J.D. Senger

Management Departmefit of

March 1978 Adainistrative
Science
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A Comparison Between the Royal Navy and the United
States Navy of the System Acquisition Process
and Project Control

Gregor Gordon Ashley Cumming
Lieutenant-Commander, Royal Navy
M.A., Cambridge University, Ergland, 1969

This thesis explores the process of major systems
acquisition in Britain and the United States. It describes
the process of initiation and development of systems from
the management view-point, and also the methods used by each
government for control of the project and the contractor.
The differences betwzen the systems of the two countries
are highlighted.

Many differences are described, some of wiich are
attributable to the georgraphic size or the resources of
each country. Others are attributable to the fact that
there are more than omeway of operating efficiently, and
finally, it is concluded that there are differences in which

one country would benefit by heeding the practices of the other.

Master of Science in Advisor: M. B. Xline

Management Administrative Science
December 1977 Department
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Cost Effectiveness Analysis
of the FFG-7

Conmbat System Land Based Test Site

Lucian Charles Evans

Commander, United States Navy
B.S., U.S. Naval Academy, 1959

and

Henry Frederick Dalton
Lieutenant Commander, United States Navy
b.S., U.S. Naval Academy, 1963

The use of land based test sites has proved to be an
effective means of reducing risk in the development of ship
systems at the front end of the acquisition. The Combat
System Land Based Test Site (CSLBTS) was used in the FFG-7
Guided Missile Frigate program to demonstrate the integra-
tion and effectiveness of the combat system prior to the
production decision for the follow ships of the class. This
thesis is an after-the-~-fact economic analysis of the FFG-7
CSLBTS, which showed it to have been cost effective. The
analysis section of the thesis can be used as a model for

use in conducting similar analyses in future ship

acquisitions.

Master of Science in Thesis Advisor: M.G. Scovereign
Management Operations Research
March 1978 Department
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Evolution and Implementation of
Office of Management and Budget
Circular A-109

bonald Leslie Finch
Lieutenant Commander, United States Navy
B.S.E.E., Purdue University, 1965
¥M.5.A.E., Naval Postgraduate School, 1977

This thesis investigates the evolution and implementa-
tion of Office of Management and Budget Circular A-109,
"Major System Acquisitions"™. The presentation begins with
background material illustrating the evolution of acquisi-
tion principles incorporated in Circular A-109, particularly
the recommendations contained in the Commission on Govera-
ment Procurement. The poiicies of Circular A-109 to be fol-

lowed by executive branch agencies in the acquisition of

Major Systems are analyzed in detail as to content and inter
pretation.

Three areas of major change to the Department of Defense
and the Department of the Navy acquisition policies and pro-
cedures as a result of the implementation of Circular A-109
are presented. The Navy's Shipboard Intermediate Range Com-
bat System Program is examined as one of the first £ .11~

zale attempts to implement the Circular A-109 policies.
Lessons learned from the initial implementation of Circular
A-109 are described in the form of improvemenzs to Major
Svystem Acguisition.
Master of Science in Advisor: M. B. Kline

Management Dept. of Administrative Sciences
December 1977




The Importance of Socio-Economic Factors in Recruiting

and Sustaining the All-Volunteer Force

Stephen G. Foti
Lieutenant, United States Navy
B.S., United States Naval Academy, 1972

This thesis investigates the importance of socio-economic
factors in recruiting and sustaining the All-Volunteer Force.
It reviews previous research which explored the inherent
factors of the recruiting effort in attaining enlistment
standards. It considers the problem areas and goals of at-
tracting and recruiting sufficient numbers of qualified en-
listed personnel to fulfill the manning level requirements
needed to satisfy military operations and missions. In
addition, a brief history of military manpower procurement
from a draft environment to the transition of volunteerism
is included.

The concepts of enlistment standards, factors influencing
enlistment, and incentives enhancing enlistment are also
discussed. This repov’ concludes with recommendations con-
cerning proposed changes to ensure the viability of the re-

cruiting effort in sustaining the All-Volunteer Force concept.

Master of Science Advisor: J. W. Creighton
in Management Adnministrative Sciences
March 1978 Department
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Test and Evaluation for an
Air-Launched Guided Missile Program

Kennerly Wendell Funk
Naval Weapons Center, China Lake, California
B.S.,M.E., California State University, Fresno, CA, 1964
14.5.,G.E., University of California at Los Angeles, CA, 1967

Richard Loraine
Naval Weapons Center, China Lake, California
B.S. Ind., Mgt., Washington University, St. Louis, MO, 1964

This thesis evaluates the Navy's test and evaluation (T&E) process
for air-launched guided missiles, identifies T&E management problems,
and proposes utilization of a particular test program strategy. Many
changes have been mad¢ to improve the T&E process, but some of these
have resulted in costly inefficiencies. Contributing problems include:
the operational test agencies do not participate adequately in early
test planning, excess duplication exists in testing done by major par=-
ticipants in the Navy air-launched guided missile T&E process, lack of
definition of a mission profile leads to improper and inadequate test-
ing of air-launched guided missiles, and numerous other T&E management
problems,

Th~ utilization of an Integrated Test Program approach for air-
launched guided missile T&E is proposed. Test data from contractor
demonstration tests, limited TECHEVAL, and OPEVAL would be pooled to
confirm compliance with specification requirements and verify opera-

tional effectiveness and suitability. Test assets and other resources

would be conserved and overall T&E schedule improved. ) §

Master of Science in Advisor: M. B, Kline
Management Dept. of Administrative Sciunces
December 1977
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Solar Energy for the Naval Shore Eastablishment

Bruce Burgee Geibel
Lieutenant Commander, Civil Engineer Corps, United States Navy
Bachelor of Architecture
Clemson University, 1965
This thesis discusses the background and extent of the current
national encrgy crisis, and reviews the alternative enexgy sources
available to the United States Navy other than conventional fossil fuels.
An in-depth analysis is made of the advantages, disadvantages and
techniques of one of these alternatives, solar energy conversion. The
National Solar Energy Program is reviewed, as is the role of the
Department of Defense and the United States Navy in this program.
Methods of "retrofitting' existing Navy facilities with solar energy
systems are discussed, ag are new construction techniques. The
thesis further contains techniques for life.cycle costing of alternative
solar ehergy systems, which includes computer model programs such
as BASIC Language, F.Chart calculations, and SOLCOST calculations.
The thesis concludes with sugpestions for establishing a viable solav
energy program on an activity or individual bagis, A comprehensive
reference list and bibliography is provided to identify where technical

and engineering details can be found.

Master of Science in Advisors: J. W, Creighton
Management J. G. Tibbitts
December 1977 Department of

Administrative Sciences
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An Economic Analysis of Life Cycle Military Manpower
Maintenance and Training Requirements in Avionics
Minicomputer and Microcomputer Systemns
Dennis Harry Genovese
Lieutenant, Junior Grade, United States Navy
B.S., University of Oklahoma, 1974

The dramatic advances within the electronics industry
over the last few decades have brought about several egually
effective computer design alternatives for use in military
avionics systems. This report is an attempt to e&xamine the
maintenance per- .-nnel and training Life Cycle Costs associated
with three of these alternatives; (1) Consolidated Mission

Computer, (2) Federated Homogeneous Computer System, and (3)

Federated Heterogeneous Computer System. The computations
indicate that the Federated Homogeneous System is the most
cost effective alternative.

This report is intended as an input to the research being

AT A

conducted by LCDR James Buttinger and Associate Professor
Uno Kodres for the Naval Weapons Center, China Lake, titled

"A Study of Alternatives for VSTOL Computer Systems."
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Master of Science in Advisor: J. D. Buttinger
: Management Administrative Sciences
= March 1978 Department
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ZERO BASE BUDGETING - A COMPARATIVE ANALYSIS

Richard Howard Gunderson

Lieutenant-Commander, United States Navy
B.A., University of Washington, 1968

“ i

il ![

Zero base budgeting is neither a new concept nor one
founded in the traditions of private and public budget
systems. It is, instead, the latest in a long series of
budget reform movements bent upon rationalizing an other-
wise incremental process. No longer a theoretical construct
in search of an application, successful instances of zero

A
SR

B

i
(i

base budgeting are more frequently being encountered in
state government as well as private enterprise. Imple-
mentation in the federal sector, however, poses new
difficulties which must be recognized lest zero base bud-
geting follow the course of previous reforms. By examining
the budget reform movement as well as current zero base
applications, this thesis attempts to identify those dif-
ficulties, offer possible solutions, and in so doing,
outline an approach to federal implementation.

Master of Science in Advisor: Al C. Crosby
Management Administrative Sciences
December 1877 Department
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Cost Effective Training for Navy Senior Petty Officers

Francis K. Holian
Lieutenant Commander, United States Navy
B. 8., U, S. Naval Academy, 1968

‘this thesis looks at cost differences for training
Navy senior petty officers (E-8 -~ E~9). It explores
the role of these petty officers, investigates the
types of professional training that should be provided

to these individuals, and proposes criteria for assessing

the cost effectiveness of such training. This study also

identifies alvernative means of providing such training,

‘!;ul e

A

analyzes them in terms of the cost effective criteria and

recommends a best course of action for the Navy to pursue.

Master of Science in Advisor: LCDR Ray Forbes :
Management Administrative .
December 1977 Sciences Dept !




Enhancement of Executive Potential ‘

B

David Blais Howe
Lieutenant, United States Navy
B.S., United States Naval Academy, 1971

AT )
it i T

Glenn R, Deacon
Lieutenant, United States Navy
B,S.E.E,, University of New Mexico, 1971
M.S.E.E., Naval Postgraduate School, 1976

R

This thesis contains an examination of previous works in the
area of executive ascendancy and provides commentary on the various
concepts proposed in those works. The authors' ideas as to how
aspiring individuals can enhance their potential to reach executive
stature follows., Whereas most previous works deal with only a few
concepts of executive ascendancy, this work is presented with a

view toward the overall concept as a multifaceted effort which
must take place within a dynamic environment.
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Master of Science in
Management
March 1978

Thesis Advisor: J.w. Creighton
Administrative Sciences
Department
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V/STOL A Avionics Acquisition Strategy

Marshall Neil Jackson
Lieutenant Commander, United States Navy
B.S., United States Naval Academy, 1963

ané

Edward Brigham Hontz
Lieutenant Commander, United States Navy
B.S., United States Naval Academy, 1967
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The transition to V/STOL aircraft has been proposed as

AT A

the direction of naval aviation in the post 1990 time frane.

This thesis examines the acquisition strategy for the de-

s

velopment of the avionics for the V/STOL A aircraft. Prior

)

to reviewing the program's baseline acquisition strategy

the various program constraints are discussed., These in-

»lHWWWWWWWHWu \ ‘
il

clude policy dictates, nature ol the V/ST0L requirement,

=5

systems engineering principles, and the major weapons

T

systems accuisition process.

AGRI

Alternatives available to the program manager for the

various aspects of the baseline acquisition stretesy are

developed and analyzed. The major items of discussion in

this section include project organization, technological

advancement, major participants' task breakdown, and the

timing of the several phases of the development.

iMaster of Science in Advisor: L. Darbyshire
Management Administrative Science
December 1977 & March 1978 Department
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Life Cycle Cost Analysis in Building

Design

Kenneth C. Kelley
Lieutenant Commander, Civil Engineer Corps, U. S. Navy
Bachelor of Architecture
University of Illinois, 1963

Life cycle cost analysis has been a part of good

architectural design for many years. It has received

even greater attention as the energy crisis makes it
more clear that architects and owners must plan with
greater emphasis on life cycle cost (LCC) versus

initial construction cost. This thesis investigates

the formulas and procedures currently used and
illustrates life cycle cost analysis as applied to
building operating cost savings, maintenance cost

savings, and savings on replacement of building

components and systems. Included is a discussion of

the Economic Building Performance Model now used by
the Western Division Naval Facilities ¥ngineering
Command, and current federal agency efforts to apply

LCC concepts to building design.

Master of Science in Advisor: J. C. Tibbitts
Management

CDR, CEC, USN
December 1977
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Statistical Analysis of the Relationshi
Between the Defense Burden and the Econc
Growth of the Republic of Korea

P
m

ic

Yong Chan Kim
iLieutenant Colonel, Republic of Korea Air Force
B.S., Republic of Korea Air Force Academy, 1963
M.B.A., Graduate School of Business Administration,
Korea University, Seoul, Kerea, 1969

This study concerns the relalionship between defense expenditures
and esconomic growth between 1961 and 1976 in the Repuplic of Korea
The chief emphasis is on statistical and economic analysis of the ¢
lationships between the defense burden {(defense expenditures as a
cent of GNP) and the GNP growth rate (rate of change in 1970 constant
value of GNP). Also considered is the effects of investment

foreign aid receipts, and other economic variables concerning

relationship.

Master of Science in J. D. Buttinger
Management Department of
Gecembar 1977 Administrative Sciences
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CGN 41:
A Case Study of Ship Procurement

David J. Klinkhamer
Lieutenant Commander, United States Navy
B.S., United States Naval Academy, 19686

Derry T. Pence
Lieutenant, United States Navy
B.3., University of Arizona, 1970

This thesis presents, in a case study format, the con-
flict between Newport News Shipbuilding and Drydock Cempany

-

and the Navy over the execution of the option to build the

m

m o
pl BN R

CGN-41. In the case, the reader is taken from the time o

the signing of the original contract in 1971 through
events leading to the negotiated settlement reached
Gordon Rule.

Emphasis is placed on Newport HNews'

option was invalid, the events leading

Newport News and a Federal

agreement by him with Newport News.

is provided as Technical Notes to

Shipbuilding in the U. S., Newport News, Sh
Claims Procedures. A Teaching

application cof the case to a Ship Acqulisition

course.
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Analysis of Organizational Aviation Maintenance Training
within the United States Marine Uorps

Coleman Daniel Kuhn Jr,
Major, United States Marine Corps
B.S,, University of Wisconsin, 1966

A systems analysis of the Marine Corps' organizational
aviation maintenance training program was conducted, A
survey, using a research interview and questionnaire, covered
a total of ten Marine squadrons in two of the three active
Marine Aircraft Wings to identify the existing state of
individual aviation maintenance training that is currently
performed at the squadron level., Responses were analyzed
with appropriate nonparametric tests, aggregated, and compared
to common elements of the individual training programs from
the other services, Conclusions identified the existing

state of aviation maintenance training relative to an emphasis
on unit training, It was recommended that a serious review
of individual training be conducted and, that modifications
to positive programs of the other services be considered as

possible improvements to the current Marine Corps individual
training program,

Master of Science Advisor: James K, Arima
Management Administrative Science
December 1977 Department
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Ordering and Handling Materials for

Major Public Works Department Jobs

Joseph David Kunz
Commander, Civil Engineer Corps
United States Navy
B. ARCH., University of Texas, 1960
This thesis examines the procedures for obtaining materi-
als for major jobs on real propcrty facilities by the Public

Works Department at a Naval Shore Activity. A detailed

description is provided of the current procedures at the

Naval Postgraduate School, Monterey, California, for identi-
fying, ordering, monitoring, receiving, storing and retrieving
the needed items. Discussion is focused on those methods
which are considered inefficient and on alternative methods

to supplant them. The thesis concludes that the efficiency

of the current procedures can be significantly improved and
makes specific recommendations to effect the improvements.

A summary of all recommendations is provided in the concluding

gz chapter.

= Master of Science in Advisor: 5. W. Creighton

= Management Co~Advisor: A. W. McMasters

1 December 1977 Administrative Sciences
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A Study of the Selection of an
% Information Flow and Analysis System
for Naval Urderwater Systems Center

O

Gordon Calvert Lannou, Jr.
Lieutenant, United States Navy
B.S.E.E., University of Texas, 1972

m
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The Naval Underwater Systems Center (NUSC) located in

New London, Connecticut, has a need for an Information Flow
and Analysis System (IFAS) for the Sonar Operational Training

and Assessment Program (SOTAP). The study addresses the

requirements fcr sonar operational programs. It discusses

BN
A

basic differences between weapons and information systems,

]
g i

and proposes a systems approach for the acquisition of a

basic management information svstem. It presents the infor-

i
|‘||‘ W) Il

i

mation system alternatives availahle to the SOTAP management

3 and describes the existing information system, Personnel

Training and Evaluation Program (PTEP). It discusses PTEP's
FY 78 incorporation into the Navy's Versatile Training
System {VTS) and how PTEP may be expended and chanted under
VTS to include the sonar rating aboard Fleet Ballistic

Missile (FBM) submarines with the end goal of improving

‘\l“ "Nmu‘t‘u“ 1”"\“ ‘\‘ MH \ “"u l;"“ “

ultimate user {sonar technicians) knowledge and performance

H

I
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of sonar weapcns systems.

Hid

Master of Science in Thesis Advisor: J.W. Creighton
Management Administrative Sciences
March 1978 Department
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An Analyslis of Navy Construction
Contract Change Order Audits

Deane Edward Leidholt

Lieutenant, Civil Engineer Corps, United States Navy
B. Arch., Montans State University, 1970

Paragraph 3-801 of the Armed Service Procurement Regula-
tion requires that an advisory audit be performed for all one-
source negotiated procurement actions exceeding $100,000.

This study examines the current usablility of these advisory
audits in the negotiation of Navy construction contract change
orders. A survey was conducted to determine how audits are

currently used and to so.ilcit suggestions on how current

procedures might be lmproved. Analysls of the response

identified five recommendations for consideration by pclilcy-
making managers 1r the Navy construction contract administra-
tion organization. These five recommendations are (1) to
recognize different group backgrounds and experience levels
in the formulation of audit guidance, (2) tc prepire a
comprehensive informational reference, (3) to implement audit
training and education, (4) to increase contractor awareness
of informational responsibilities, and (5) to require direct

communicetion between contract administrators and auditors.

Master of Scilence in Thesis Advisor: J.W, Crelghton
Menagement Administrative Sclences
December 1977




Standardization of Nuclear, Biological, and Chemical (NBC)
Defense within the Fleet Marine Force (FMF)

Carl R. McClain
Major, United States Marine Corps
B.S., Northern Arizona University, 1965

AR N

Gregory S. Kuzniewski
Captain, United States Marine Corps
B.S5., Vilianova University, 1967

ke

This thesis summarizes the history of NBC warfare and

the NBC threat and policies exhibited by today's world powers.

It analyzes the structure of NBC defense policies, training.
and operations within the U.S. Marine Corps. It presents a
standardization proposal designed to remedy the existing
incongruities and establish a viable NBC defense program

for the Fleet Mzrine Force.

Master of Science i Advisor: LCDR J. D. Buttinger
Management Department of
September 1977 Administrative Science
December 1977




A Life Cycle Cost Study of
Contractor Versus Organic Support of
Aircraft Programs

B L L

John Joseph McMenamin, Jr.
Lieutenant Colonel, United States Marine Corps
B.S., Auburn University, 1974

This thesis conducts a cost comparison between contractor and

organic support for the CH-53 Aircraft in two major operating cost

areas, training and aircraft overhaul. A life cycle cost approach is

used and coet differentials are found for the twenty year life expectancy

of the CH-53 system. The intent of the study was not to criticize or

change the existing system, but rather to provide cost data and planning

insight for future aircraft systems.

Master of Science i Advisor: J. D, Buttinger
Management

Department of Administra-
December 1977 tive Sciences




THE CHANGING ROLE OF
NAVY RESEARCH AND DEVELOPMENT
LABORATORIES IN SYSTEMS ACQUISITION

Richard G. Moe
Civil Service, United States Navy
B.S.M.E., North Dakota State University, 1962

The role of the Navy Research and Development Laboratories

= has, historically, lacked precise definition. Budgetary

;x pressures result in a continuing assessment of the in-house

=§ laboratory asset requirements. Recent improvements in mission
f% and role assignments and laboratory resource management should
i be expanded and focused to guide any contemplated changes in

the size or the make-up of the laboratory system.

This study attempts to (1) summarize the laboratory
missions and goals; (2) describe the NAVMAT laboratory resources
and capabilities; (3) summarize the various studies on the
laboratory system; (4) examine new and evolving weapons acqui-~
sition policy for impact on the iaboratory system; and (5)

suggest management techniques for organizational change.
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= Master of Science in Advisor: J. W. Creighton
Management Department of
December 1977 Administrative Sciences
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Income Redistribution:

An Alternative Approach 7o
Military lensions

Peter idward O'Clonnor
Lieutenant Commander, United States iavy
B.3., United States Waval Academy, 1945

TR

Froposals have been made both within Jongress and the Uxecutive

Branch to alier the struclure of the military nen-dicavllily retirerent

T

system. The advocates of change, fur differing reasons, vicw witn

alarm the rapidly increasing cost of military retiremenl. bach suceste

an alternative by which the government will Le able to coentrol the

growth in military retirement costs. However, these propousals require

a reduction in the value of the annuity te be paid Lo future retirecs.

An income redistribution allernative is presented which would reduce

the annual cost while retaining for future retirees a

retirement incomc equal to or exceeding that provided by tnc existin- 2

retirement system. 1t was concluded that the complenity and politica:

sensitivity of the military retirement issue precluces change in other

than an incremental or indirect manner.
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Faster of Science in
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Inventory Migration from the Naval Electronic Systems
Command to the Ships Parts Control Center

Alan J. Pettersen
Lieutenant, Supply Corps, United States Navy
B.8., University of Minnesota, 1969

Ll
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Michael W. Casey
Lieutenant, Supply Corps, United States Navy

-

= B.S., U.S. Naval Academy, 1970

i
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The Chief of Naval Material has recently reemphasized

transfer of inventory management from Hardware Systems

g Bi

Cormands to the Naval Supply Systems Command. This study
of the various aspects of the stock transfer process was
requested by the Naval Electronic Systems Command (NAVELEX)
as an asset in identifying which of their items shoulé be
transferred to the Ships Parts Control Center (SPCC). The
approach taken was to first determine and avaluate the

methods of inventory management used by NAVELEX and SPCC.

The second step was to conduct a computer analysis of

e
il ll‘,k i

demand data of items managed by NAVELEX to see if any

criteria would be suggested to provide guidelines for

i

transferring an item. While no criteria were developed

A el

within the time frame of this research,

the comparison of

the methods of inventory management suggests that a majority

of items should be transferred to SPCC.

Master of Science in
Management
March 1978

it

Advisor: Alan W. McMasters
Administrative
Science Department
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An Investigation of the Effectiveness,
Selection and Evaluation of Navy
Exploratory Development Programs

i MW MNLIJ WW

il

-

Dennis L. Potts
Naval Weapons Center
Department of Defense
B.S.M.E., University of Nevada, 1969
M.S.M.E., University of Nevada, 1971

An investigation is made of the Navy Exploratory Develop-
ment Program; its newly revamped management system, its

organization aud underlying rationale. The investigation then

addresses the processes of program selection, review and eval-

A i
O AT R

uation as applied to technology base programs, followed by

an overview of a rnethodology called "Evaluation Research" as

it applies to goal-oriented programs. The paper is directed

WL
R

toward determining the effectiveness of technology base pro-
grams, with a major emphasis on the changing structure of the

Exploratory Development Program within the Department of the

SR

Co-Advisor: A. C. Crosby
Administrative Sciences
Department

Navy.
éé E%
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Determining Discount Rate in Iran and

Its Role in Resource Allocation

Gholamhossein Radfar
Licutenant Commander, Imperial Iranian Navy
B.S., Imperial Iranian Military Academy, 1967

A

i il [
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Definitions, concepts, the rules for investment decision, and the

method to compute the rate of return and the social discount rate are

fil
A il

presented. By taking the historical data in industrial, services and
agriculture sector in Iran the rate of return as an indicator of the
social discount rate is computed. Then the role of the social discount
rate in resource allocation and its role in economic growth and public

sector investment are presented.
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Mid-Career Patterns in the Navy's

Civilian Professional Work Force

Jerry Woodrow Reshew

A survey of mid-level professional civil service Navy
employees disclosed manifestations of frustration exist in

sixty percent of the respondents. This characteristic relates

to the mid-career and mid-life crisis identified by researchers

and directly affects the fabric of which organizations are
woven. Certain organizational identification is described
and age groupings within the population are correlated with
existing theories.

Removal of the element of frustration from the perceived
career patterns has a benefit which can be measured and the
affect on the organization is material. A long term educa-
tional experience is suggested as a device for allowing
introspection and revitalization of the employee, thereby
creating a challenge which has rewards to the organization

and the employee. A cost/benefit analysis is presented.

Master of Science in Advisors: C. B. Derr

Management R. A. McGonigal

March 1978 Administrative Sciences
Department

ST

I

.



Perceptions of United States Coast Guard
Homen Concerning Their Integration
Into Active Service

Terry William Sinclair
Lieutenant Commander, United States Coast Guard
B.S., United States Coast Guard Academy, 1967

This thesis is a report on current perceptions of problems of

women integrating into the ranks of the U. S. Coast Guard as seen

by those woemn and their male co-workers. A guestionnaire was

developed to survey all Coast Guard women for their opinions. An)

equal size sampie of opinions of Coast Guard men was drawn for

comparitive purposes. The results of these surveys are presented

as sta:istical information and quotations of opinions of the

responcees. The information presented may be of use to managerial

and supervisory personnel at all levels of the Coast Guard.

Master of Science in Advisor: Richard A. McGonigal
Management Department of
December 1977 Aaninistrative Sciences
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Jacob A. Stockfisch
and the

Social Discount Rate Revisited

Larry Joe Stamper
Captain, United States Marine Corps Reserve
B.S., Oklahoma State University, 1968
This paper attempts to update the work done by Jacob A,

Stockfisch on the social discount rate and published in 1969.

Because of the widespread use of a discount rate quite close

=3 to his and because of the economic turbulence occurring sub-

sequent to his periods of measurement, it seeks to examine

the validity of his results when using current computed rates

of return and current inflation index deflators.

me\wxs

Master of Science in Advisor: LCDR J. D. Buttinger
. Management Department of Administrative
: December 1977 Sciences
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Technolcgy Transfer -
a Look at the Federal Sector
David Richard Timmons
Lieutenant Commander, United States Navy
B.S.B.A., University of Minnesota 19656
An important resource in the search for solutions to serious issues

confronting the United States is the science and technology which result
from Federally funded research and development. To obtain the opti~um
return on this significant investment requires that the resultant technology
be adapted for secondary utilization and/or be transferred to primary and
secondary users. This paper describes the magnitude and scope of Fed-

erally sponsored research and development and describes the major Fed-

eral technology transfer efforts. While present technology tranafer efforts,

mostly passive, are necessary, the need for more active methods is pointed
out. The Federal government is seeking ways to improve its technology
transfer effort. General agreement on the following actions appears to
exist: stronger support by Federal research and development management,
and increased commitment of personnel and funding to the Federal tech-

nology transfer effort.

Master of Science in Advisor: J. W. Creighton
Management Department of Administra-
March 1978 tive Sciences
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Constraints Infiuencing Measurement
of the Utilization of
. Unrestricted Line Officer
Financial Management Subspecialists

by

William Barciay Tirrell
Lieutenant Commandcr, United States Navy
B.S., United States Naval! Academy, 1968

The ability to measure the utilization of Unrestricted
Line Officer Financial Management Subspecialists is a
function of knowing what is being measured and the constraints
that must be accounted for to get an accurate result.

One of a number of vossible equations usable as a
measuring device is presented along with discussion of
several constraints v.ewed as impacting on the measurement.
Where possible, quantitative data has been presented to
demonstrate the impact.

Finally, several means are presented for controlling the

constraints or at least accounting for them in the analysis

of utilization.

. Master of Science in Advisor: Lynn Paringer
Management Administrative
March 1978 Science Department
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The AGOR-21 Class QOceanographic
Research Ships: An Acquisition Analysis

o S T m LA
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Cary 5: Van Haaren L
Lieutenant Commander, Supply Corps, Ynited States Navy .
B.S., United States Naval Academy, 1965 : 4%§

The use of commercial "off the shelf" products, commercial

standards and business practices to meet Defense material needs

is receiving increasing attention. Defense acquisition policy-
makers believe that using commercial products and standards is
one way to reduce acquisition costs while still meeting mission
needs.

This thesis is a history and analysis of a successful ship

acquisition program which utilized commercial standards and

practices. Two current ship acquisition programs using the

same concept are briefly described. The intent is to illustrate
the development of the acquisition concept and the project
manager's strategy as well as describe the planning and exe-

cution of the program. Significant management problems were

encountered due to use of commercial standards and practices.
Emphasis is given to their se¥at;an. Centractor and saip
operator evaluations of the program are provided. Several
recommendaticns are made concerning use of commernial standards

and practices for future acquisition programs.

Master of Science in Advisor: J. W. Creighton

" Administrative Sciences
anagement Department

March 1978
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Improving Equipment Readiness
in the Marine Corps

William Henry Westhoff
Major, United States Marine Corps
B.S., St. Francis College, 1961

Equipment readiness is an essential component in
maintaining the Marine Corps as this country's "Force in
Readiness." This thesis used a survey of the logistic system
operators to identify the four major improvement goals of
command interest, improved training, better use of personnel
and a revised stockage criteria to enhance Fleet Marine
Forces equipment readiness. Managerial techniques, such as
management by objectives, process analysis and variable
stockage criteria, are presented as possible means of

attaining the goals identified in the survey.

Master of Science in Thesis Advisor: A.W. McMasters
Management Administrative Sciences
December 1977 Department
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A NUMERICAL ANALYSIS OF ZRKORS IN A BOHBING SYSTENM

. Ronald Chambless
Captain, United States ddarine Corps
B.S.E., Arkansas State University Y371

An analysis based primarily on computations

18
conducted to determine errors in a bombing system siailar :
that currently under test and Jdevelopuent by the
Corps.

(o}

Marine

There are many parameters in the system determining
pc .at of impact. 1Included are point of release and velocity
at that point, air density,the mass and drag coefficient of
the bomb, its cross sectional area, and the wirda structure.
Yost values are not known with the desired accuracy but are

estimated, say, from radar measurements, for position.

This study estimates as much as possille th
predicting the point of impact

error in

as a consegueace of such
factors as random uncorrelated noise in .he
measurements, errors in

radar
estimating density, errors in the
wind structure, and errors due to initial conditions.

Master of Science with ma’or in  Advisor: Frank D. Faulkner
Mathematics Mathematics
March 1978

Department
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shock Induced Structural Response

Jose Gonzalo Gallo
Lieutenant, Paruvian Navy

an infinitely long, ring-stiffened, submerged, clastic cylinder
having uniformly spaced elastic bulkheads is the structure considered.
Ioading is applied by a plane acoustic shock wave with front parallel
to the cylinder axis. Dynamic pressure in the fluid is resolved into
a free-field incident part and a scattered part. Structural response
and scattered pressure in the surrounding fluid are found using finite
element modeling of structure and fluid. Introduction of Fourier
series makes the fluid region mathematically two-dimensional. A radia-
tion, or non-reflecting, condition at the out » boundary of the fluid
region is shown to give good results. A parametric study is made of
effects of shock pulse rise time and duration on structural response.
Results are presented as cambinations of shock pressure and submergence

pressure just sufficient to induce structural failure.

Master of Science in Advisor: R. E. Newton

Mechanical Engineering and Department of Mechanical Engineering
Mechanical Engineer

March 1978




T e

ot gty

Effects of Thermo-Mechanical Processing on
Aluminum-Magnesium Alloys Containing
High Weight Percentage Magnesium
Terry Lee Glover

Licutenant, United States Navy
B.S., United States Naval Acaaemy, 1968

Cast ingots of three Al-Mg alloys, containing 7% Mg,

15% Mg, and 19% Mg, were obtained from Kaiser Aluminum and
Chemical Corporation Center for Technology. Billets were
machined from these castings and upset forged at .9% of either
the solvus or eutectic temperature, as appropriate, to a true
strain of 1.5. These alloys were then evaluated by compres-
sive stress-strain testing at various temperatures and strain
rates to determine both the ambient and elevated temperature
characteristics. Due to the inability to produce very fine
second phase particles by upset forging, the 15% and 19% Mg
alloys were high in strength but brittle at room temperature.
However, refinement of the second phase particles during
compression testing led to superplastic behavior at elevated
temperature, with a strain rate sensitivity coefficient of
.43 being achieved in the 19% Mg alloy. It was further
observed that the addition of Mg increased strain rate
sensitivity in these Al-Mg alloys at all temperatures,

especially at elevated temperatures.

Master of Science in Thesis Advisor: T.R. McNelley
Mechanical Engineerving Mechanical Engineering
December 1977 Department
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Holographic Nondestructive Testing of Pipes

Paul Mikel Huber
Lieutenant Commander, United States Navy
3.5., United States Naval Academy, 1966

Pipes with internal and external radial and axial flaws
were tested using doublo-exposure interferometric holography.
A hydrostatic pressure was applied internally between expo-
sures to stress each specimen. Photographs of the resulting
holograms are presented.

Surface displacements were measured from the intarference
fringe patterns formed in the holograms. Finite element
methods were used to compute expected displacements. The
results of the two methods compared within 32%.

Additional specimens with internal grooves, which simu-
lated warheads, were tested to determine if fragmentation
patterns could be predicted by nondestructive means using
holographic techniques. The method of holographic interfer-
ometry shows greit promise for immediate application for war-

head developnent.

Master of Science in Advisor: A. E. Fuhs
Mechanical Engineering Department of

March 1978 Mechanical Engineering
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Effects of Theowmechanical Processing on Danping
(haracteristics of Martensitic Cu~-13.5 YW/o Al
Alloy for Ship Silencing Application

Edward William Relly
Lieutenant, United States Navy
B.§.; United States Naval Academy, 1371

Ca-Al alloys demonstrate a high damping capacity in the

martensitic state. The specific damping capacity in the !

: - — w = r . »
martensite of a Cu~13.5 /o Al alloy was found to vary with

grain size. Since platelet length increased with grain

size while platelet width remained relatively invariant,
it can be inferred that martensitic platelet motion was an
active mechanism for damping.

Several thermomechanical processes were explored to
establish positive grain size control. It was found that
grain nucleation and recrystallization and grain growth
were very sensitive to the usual parameters of prior strain,
strain rate, anhealing temperature and annealing tine,

Severe brittleness, reversible shape memory effects, and

pseudoelasticity were encountered during the process

sxperimentation,.

Master of Science in

Thesis Advisor: Jeff Perkins
Mechanical Bihgineering Mechanical Bngineerving
Decenmber 1977 Department
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»f Rydrodynamic Variables
on Corrosion:

90 710 Cu-Ni in a

with Synthetic Seawatey

Gerhard Hannes Leumevt
Lieutenant Commandet, Federal German Nawvy

hydiradynamic vaviables and fluid proper-

tieg on corvosion of 90 710 Cu-Ni (CDA 706) in single wmetal

exposures and in

I+

ralvanic coubles with platinum were studied

in synthetic seawatetr. An apparatus utilizing a cirveling foil

9]

ag the apecimen holder waz redesigned

<

as an experimentatl
apparatus fovr th Varicus methods were applied to
develop cervosio

rate data for different {flow situatio

Particular emphasizs waz placed on the determination of vaviable

parameterz of fludd dvnamics, and the relation of non-
dimenzional hydradynamic and mass transfer parameters with
experimentally determined corvosion rates. Also, the corre-
gion morphology was studied crozcopically and microscopically
for different velocities. A considevation of theoretical and

FAT LK

s
La”

r;

al factores converdine mass transfer and corrosion in a

m\

Clowing wmedium conoluded this study.

Master <

of Sci ience in Thésisg Advisor: J. Perkins
Mechanical Engineerving Mechanical Engineering
March 1938
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An Eperipental Stwdv of Steam Jondensation

Derry Thomas Pence
Lieutenant, Lmit’e—é ) tates Navv
B.S,, University of . 1
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An experimental test facility capable of investigating plain and
enhanced horizontal tubes was built. The test facility consists of an

b iy - = [ ST S . =y = a3 - 3
eleciric boller, test condenser and associated piping for stean, anden-

sate and cooling water, Perfamance of the test condenser was checked

. .
nch outside

’..m "

Condensation data was cobtained for a zingle, (LB
diameter, 90-10 copper-nichel tube in a simulated tube bundle to Jeter-
mine the ovemall, inside and outside heat transfer ccefricients, The

overall heat transfer coefficient was determined directly inonm experi-

mental data, and the Wilson Plot technigque was used to detemune the

x

wside and cutside heat transfer coefficients.

t:a

The experimentally obtained values for the inside heat tiansfer

LY

tficient are within 5 pervent of the theorerical values predicted

@

by the Sieder-Tate equation. The experimental values obtained for the
o

outcide heat transfer coefficient are within 8 pevvent of the theweti-

cal values predictad by the Nusselt equation,

Haster of Science in Advisor: Paul J. Marto s
Mechanical Engineering Deparment of
March 1978 Mechanical B wineering :




Stress Analysis of Ceramic Gas Turbine Blades
by the Finite Element Method
Part IT

John H. Preisel, Jr.
Lieutenant, United States Navy
B.S.Mar.E., United States Naval Academy, 1972

The complex geometry of many parts of a ceramic gas tur-

bine engine and the need to know the stresses in these parts

to a high degree of accuracy indicate that the finite element
method shoul*® “e amployed. One analysis code used a finite
element program based on an isoparametric l2-node brick.
This allowed quadratic variation in one coordinate direction,
but only linear variation in the other two coordinate direc-
tions. This introduced an artificial stiffness into the
structure. This study was made to determine the effects of
using a totally quadratic isoparametric brick, vice one
which is quadratic in only one direction.

A distributed load preprocessor was also developed and
tested.

FORTRAN IV was used throughout.

Master of Science in Advisor: G. Cantin

Mechanical Engineering and Department of

Mechanical Lngineer Mechanical Engineering

March 1978 k
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An Experimenta’

Enhanced Heat Transfer on
Horizontal Condenser Tubes

Inves*tigation of

I

| e

David J. Reilly
Lieutenant, United States Navy
B.S., North Carolina State University, 1972

Heat transfer and hydrodynamic performance of three dif-
ferent spiraily fluted tubes was determined. The tubes were

578" in nominal diameter and were made of aluminum. Results

were compared to 5/8" 0D, smooth copper-nickel and aluminum
tubes.

Data was taken by a condensign steam at about 3 psig on the

outside surface of a horizontally mounted tube in the center of

a tube bank. The center tube was cooled by water on the inside

at velocities of 3 to 25 feet per second. The overall heat

transfer coefficient was determined directly from experimental
data.

Il NTUW\H\HH\HHW T IIW\WNWI\\W\W'\!\N\’\HWH
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The inside and outsid~ heat transfer coefficients were
determined using the Wilson p

. technique. The cooling water
pressure drop was measured inside the tube and converted to the

friction factor in the enhanced section.

The overall heat transfer coefficient af the enhanced tubes

were as large as 1.75 times the corresponding smootn tube value

for the same mass flow rate of cooling water. The inside heat

transfer coefficient ingreased by about a factor of

-

3 while the

decreased by 10 to 20 percent
when compared to smooth tube values.

outside heat transfer coefficient

The results of this work indicate that the required condenser

surface area can be reduced by 5Q percent if these enhanced tubes E
are used in place of smooth tubes.

T P

b

i . . Asvisor: P. J.
Master of Science in

Mechanical Engineering

March 1978

Marto, ME Department
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Combustion Gas Generator for
Gas Turbine Exhaust Systems Modeling

Paul Davidson Ross, Jr.
Lieutenant Commander, United States Navy
B.S., Princeton University, 1966

A combustion gas generator was constructed for the
purpose of modeling shipboard gas turbine engine exhaust
systems. In particular; the system was designed and
validated for exhaust stack temperature varving from
700 to 900°F with an exhaust stack inside diameter of
7.122 inches. Additionally a proposed gas turbine exhaust
four-nozzle eductor svstem was constructed for testing
under high temperature conditions to verify temperature
correlation parameters developed using cool air as the
primary flow medium. A secondary air flow metering box
was designed and partially completed for the determination

of eductor pumping characteristics during hot flow operations.

Master of Science in Thesis Advisor: Paul F. Pucci

Mechanical Engineering Mechanical

December 1977 Engineering
Department
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A Feasibility Study

of Heat Transfer Improvement in

Marine Steam Condernsers
Harry Thomas Search
Lieutenant, United States Navy
B.S., Bucknell University, 1968
A survey of condenser design principles and heat transfer
augmentation schemes is provid=ad. Using the ORCON 1 computer
code, s developed by Oak Ridge National Laboratory, a
thermal analysis was performed c¢pn the main condenser of the
USS John F. Kennedy, CVA-67. & comparison was made between
the standard design and fifteen test cases where heat transfer
was improved using a variety of techniques, including internally
finned tubing, corrugated tubing, promotion of dropwise conden-
sation, and use of thin-walled titanium tubing at high sea
water velocities. Each case was compared for heat load
capability at constant pumping power, and for weight, volume,
and estimated cost at an egquivalent heat load.
Results show that with the present condenser volume, the

heat load can be increased by as much as 50 percent using

heat transfer improvement techniques. From a different point

of view, at the same heat load, a 40 percent reduction in

condenser weight and volume may be feasible.

Severil of the proposed heat transfer improvement schemes
may lead, however, to increased pumping power and/or cost.
Continued research is recommended in several promising areas
to provide more adequate design information and to improve

the long term reliability of these proposed schemes.

Master of Science in Thesis Advisor: P.J. Marto
Mechanical Engineering Mechanical Engineering
December 1977 Department




STATE VAnLADLR ANALYSIS OF A DOILER SYSURM

~ Chusakdl sepanikvon
Lieutenant, Royal lhai Navy
B.S5., doyal Thai Naval Academy, 1907

Phie state variable formulation vt a Fostay Wheeler
BsD=M boiler is deveioped from fundamentai piinciples. The
responsde of the wodel for various  input  slonals s
determined wusing CS¥E=If ,the IDBH simulation lanyvaye. The
sensitivity of tue model to various coeiticiant  value iS
noted as are the characteristics ot vayrivua systen utat:s
for small perxturbation values.

daster uf YciepCe 1y Advisor: Thomas ¥. Houlihan |
Nechanlical Engineerinyg Hechanical Buygineering
Narch 1u7v Depattment
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An Apparatus to Meanure Dropwize vondensation
Heat Tranafer Coefficients of Steam

Lavey Ralph Sharp
Lieutenant. Unlted Statea Navy
B30, Untvepatty of Utah, 1970

—

An expeprimental apparatus waz deslgned and constructes
ffor the purpoge of determining dropwise condetization heat
tranafer coeificlients on condenming surfaces of G
hitoknesr,  The equipment Included a8 completely sell con-
talned condenaing ohambetr which enciosed loth the Leller
and coldensing surface. Vartable {ewperatuve cooling water
waz utlliged Lo conirol the heat fiux.

A thin fllm vesiatanee therpometer was constructed {o
obtatn the averags surfuce temperature of the condenaing
gurface. Inmabllity o obtaln llnear and repeatable eall-

Pration data with Lhils thermomeler resuited in tin bLelng

w
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dizearded, An Intrinsic theprmocoupd
the thin film veaisiance thernomeler.

Experimental data was taken for a ool o tiadek atain-
leag gleel vondansing murface.,  Heaults indicated the :
exigtence of a cvondencing curve simtiar {n shape (o the
characiteviatic bolilng curve reprezented by heat {{lux versus

A

vap !wall‘

Maater of Scolence in Adviaopr: NLoJdy Marto
. Mechanleal Bnglhneering NMechanieal Fagi-
Maveh 1o78 neeting Department
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A Statistical Study of Synopilic Storm

. Activity over the North Paclific In 1975

i Wi
L

Gary Charles Helve
Captain, Unlited States Alr Furce
B.S., North Dakota State University, 1966

"
I

A statistical analysis was made of the 00 and 12 GMT
surface wind analysis prepared by Fleet Numerical Weather
Central (FNWC) during 1875 to describe the synoptic storm

aLtivity over the North Pacific Ocean. Temporal

e A

variance
of the surface wind components at each iandividual grid-

point was "band passed" {(approximately 2.5-6 days) using
the Flltering procedure of Blackmon {1976). Both the

otriglinal winds and the time-filtered wind components were

used to calculate the cube of the {riction velocity and

)

\ 3
the wind stress curl. Monthly mean maps of u,” from the

filtered wind components show clearly the location and

iritensity of the monthly mean synoptic storm activity

i

mwmﬁw%ww

during this period. Also, this measure of the syncptic

storm activity was qualitatively related to the monthly

meanh sea sutrface temperature (S3T) anomalies as analyzed
by Nawlas.

il

WWWW”WW

A somewhat surprising result was that the monthly mean

wind stress curl From the filttered wind components did not

appear to have a well organized spacial pattern and did

not appear to play a significant part in the generation of

SST anomalies. Prior to the study, some type of relation-

ship was thought to be probable in view of the known pro-

portionality of wind stress curl to the Ekman pumping

mechanism.

Master of Stcience In Advisor:
Meteorology
December 1977

.

Robert L. Haney
Department of Meteorology
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A Comparative Study of the
Coastal Marine Aerosol
Alan Anthony Simencic

Captain, United States Air lorce
B.S.. United States Air l'orce Academv, 1970

Aercsol size distributions near the coast of 'anama
City, T'lorida and off the Southern California coast near
the Channel Jslands atre investigated in this studv. The
relationships of the coastal marine aeroscl te wind speed.
relative humidity, stabilitv,and sub-synoptic circula-
tion are examined. Relative humidity and stabilitv are
shown to have the largest effect on the aercsol diatribu-
tion during periods of light winds. Coalescence and
gedimentation of droplets greater than 1.% p radiug are
most pronounced when the wind speed and sea surface rro-
duction of salt nuclei are weak. When wind speeds exceed
7 m/secy a state of equilibrium between sedimentation and
production of these larger droplets appeavs to exist. An
apparent zone of transition between the two bubble burst-
ing sea-salt producing mechanisms is obgerved near .8 u
radius. The highest correlation between wind speed and
particle concentration occurs under unstable conditions,
Secondary circulations are shown to be important Jdetermi-
nants of the coastal marine aercscel in the absence of

synoptic scale forcing.

Master of Science in Adviscor:  Kenneth L. Davidson
Meteorology Department of Meteorology
December 1977
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Structure of Synoptic-Scale Waves
in the Tropical Pacific
buring July-Docember 1974-1978

Donald Joseph Bepristis
Lleutenant, United States Navy
B.A., San Jose State University, 1972

Composite wave structures, sea-surface temperatures (S351),
and mean zonal winds are studied for the pevicd July through
December over the three consecutive years 1974, 1975 and 1970,
These three years were found to possess an "average" SST anom-
aly distribution, a cold anomaly pattern and a warm anomaly
pattern respectively. Radicsonde data for the six month per-
lod for each vear and each of the six stations (Korov, Yap,
Truk, Ponape, Kwajalein and Majuro) were analvsed to derive
conposite wave descriptions of meridional ond zonal wind com-
ponents, temperature and specific humidity. The basic results
such as periodicity and structural tilt were generally in
agreement with previous research. Combining the SST data,
mean zonal flow and wave composites leads to some new insiphts
into the effects of the tropical S$ST on the semi-permanent
Walker circulation and trausient easterly waves. Results in-
dicate that the east to west oscillation of the Walker circu-
lation may be directly vrelated to the tropicai eastern Pacific
S8T. It is also shown that the migration of the Walker cir-
culation and subsequent change in the upper-trovospheric tlow
is directly related to the structural tilt of migratory tropi-

cal waves. Consideration of the wave thermul structure and

2

its relation to the SST indicates that the waves energetics

may rellect the effects of the upstream &ST.

Master of Scilence in Advisor: Chih-Pei Chang
Meteorology and Qceanography Departnent of
December 1977 Heteorolopy
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Response of the Upper
Ocean to Hurricane Eloise
Laurence Victor Friese

Lieutenant Commander, United States Navy
B.S., University of Vashington, 1965

Buoy data provided clear evidence of mixed layer deepening and an
internal wave caused by Hurricane Eloise, September 1975. Logarithmic
tenmparature profiles below an isothermal mixed layer were assumed and
used to model thermocline oscillation and heat budget calculation as
influenced by Eloise over a 21-day period. Results show that prior to
the arrival of Eloise at the buoy, the average mixed layer depth was
about 33m. As the winds increased due to hurricane approach, the mixed
layer deepened steadily to about 42m before upwelling to approximately
22m. The thermocline then underwent three distinctly large oscillations
of inertial periodicity, while the mixed layer continued to deepen. The
post-storm average mixed layer depth was about 52m. Values of mixed
layer depth wezre concluded to be accurate to within 2m. Vertical velo-
cities, calculated first by assuming zero horizontal temperature advec-
tion in the material derivative equation and second by finding the mass
transport necessary to balance the heat budget, show that in the upper
500m of the water colum duwrward vertical motion of lm/hr or less pre-
vailed during storm approach, followed by upward vertical velocity as
great as 5.35m/hr during the 12 hr immediately follawing hurricane pas-

sage followed by dowrward vertical velocity during the large thermocline

oscillations.

Master of Science in Advisors: Russell L. Elsberry
Meteorology and Oceanography Dept. of Meteorology
December 1977

Dale F. Leipper
Dept. of Oceanography
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Dynamical Numerical Prediction of
Large~8cale Thermal Anomalies
in the North Pacific Ocean

Vayne Stuart sShiver
Ligutenant, United Statex Navy
B.8., University of North Carclina, 1

“w
wd

L

A ten=level primitive eguation cvean cvirculation wedel

s uged to investigate the formation and evoluti

oo

on of large-
gcale thermal anomalies observed in the central Noerth Paci-

fic Ocedn during the fall and wintey of 1976, Several ini-

tial value model integrations of 4 monthas duvation are
carried out in order to help explain the obsevrved anomaly

dovelopment. Initial and verifving ccean data down to 400 w

depth axe cbtained from the NORPAX ships of opportunity pro-

gram. Anomalous atmospheric wind forcing is obtained from

Namias® monthly mean =ea=-level pressure anomalies, while

climatological heat fluxes are used.
The skill with which the nmodel simulates the observed

ancmaly evolution in the different eXperiments is estimated

synoptically and measured statisztically by calculating root

mean agquare {RN8) tewperatuve errors and 81 sXill scorves.

Analysis indicates that anomalous atmospheric wind forcing

improves the model predictions in the upper levels. Fer
this particular wintey <aze using <

m

matological heating,

however, knowledyge 0f the Initial ancmalous temperature con-

3

ditions does net improve the model rezults. The model skill

at upper levels exceeds both persistence and climatoloegy

{forecast of zero anomaly) while at the lower levels it is

comparable to persistence but net as good as climatolegy.

Master of Science in Advisgor: Rodert L. Raney
Meteorology and Cceancarvaphy Department of Meteovrclogy

December 1977
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An Analysis of a Lanchester-Type Combat:
Model Reflecting Attrition Due to Unit
Deterioration And Ineffective Combatants

BT

Paul Augustus Bigelman
Major, United States Arny
B.S., United States Military Academy, 1967

This thesis develops a Lanchester-tyvpe combat model that !
reflects attrition due to unit deterioration and ineffective
combatants. After examining the operational factors and
influence unit deterioration, it modifies Lanchester's classic
*aimed-fire" equations to reflect these factors. A computer
program was developed to facilitate numerical integration of
the model's non-linear differential attrition equations, and
the resultant model is exercised for several "typical" combat
engagements. The result of parametric changes to the model
is discussed. Victory prediction conditions are given for

the model. The implications of the unguantifiables in combat

are discussed.

Master of Science in Thesis Advisor: J.G. Taylor
Operations Research Operations Research
March 1978 Department
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The Dynamic Programming Approach to

the Multicriterion Optimizetion Problem

Kim Kwang Bog
Major, Republic of Korea Marine Corps
B.S., Korea Naval Academy, 1969

Decision makers are often confronted with problems for which there
exist several distinct measures of success. Such problems can often
be expressed in terms of linear or nonlinear programming models with
several "criterion" functions instead of single .chjective functions.
A variety of techniques have been applied to multicriterion problem:,
but the approach used here, "The Dynamic Programming .Approach to Multi-
criterion Optimization Problem," is based on the concept that the ideal
solution to5 a multicobjective problem must be a pareto optimal solution.
In many cases simply narrowing the set of candidate solutions to the
set of all pareto optimal solutions may enable the decision maker to
find the compromise being sought. The determination of nondominated
points and corresponding nondominated values (pareto optimal solution)
related to the multicriterion optimization problem is approached through
the use of dynamic programming. The dynamic programming approach has an
attractive property which provides the basis for generation of non-
dominated solutions at each stage by the decomposition method. By
using recursive equations we can find out the nondominated points .and

corresponding nondominated solutions of multiaggregate return function.

Master of Science in Operations Research Advisor: J. K. Hartman
March 1978 Operations Research
Department
102
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SIMULATION OF POSITION ERRORS WHEN
USING SELECTED ARMY MAP PRORDUCTS

Jimmy Wayne Cotner
Major, United States Army

B.S. Mathematics, University of Oklahoma

A simulation approach is given to estimat

i

i i u}w‘;

ol bl

of four Army map products, conducted by the US

!
ikl

Development Experimentation Command. EXponent

.
ki

e

distributions are simulated with sample siczes

the actual data.

one thousand times to provide sample sizes of
for key parameters such as skewness, standard

£ficient of variation, range and selected guantiie

Comparisoa of these parameters is then made wi
observed in the data to determine the fit of si
distributions.

Master of Science Advisors:

Operations Research
December 1877

10

distribution of navigational errors observed during a test
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Target Allocation in the
Air Defense Air-to-Ground
Engagement (ADAGE! Model

David Arthur Grover
Captain, United States Army
B.S., University of Maine, 1970

The Campaign submodel of the Air Defense Air~-to-Ground
Engagement (ADAGE) model was modified to evaluate the rela~

tive merits of six target allocation schemes. These schemes

included fixed, proportional, and Lagrange Multiplier

procedures. The study examined the expected fraction of a

targat array remaining at preselected points in the simula-

tion. Model output was provided for each allocation scheme

simulated under different offense to defense ratios, aircraft

attack profiles, and target priority systems. Conclusions

were drawn based on a mean value differential analysis of

the model output.

Master of Science in Thesis Advisor: S.H. Parry
Operations Research Operaticns Research
March 1978 Department
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Nonparametric Estimation

from Censored Data

Lee Won Hyung
Major, Korean Army
B.S., Korean Military Academy, 1970

For nearly two decades we have witnessed an intensive development
of a statistical methodology for assessing length of life and relia-
bility of performance from empirical data. The initial stimulus for
research on statistical problems in life testing and reliability came
from the need to answer pressing practical questions which could not be
treated by the existing statistical technigques. Because life and per-
formance tests are so time consuming and expensive to run, it is a

practical necessity to terminate them as soon as possible.

For the statistician this means developing estimation and decision
procedure for data, which are severely curtailed in one way or another

leng before all items on test have actually failed. The estimation is

more complicated when the data are truncated, i.e. when the observer
loses track of some individuals before death occur, The product limit
method of Kaplan and Meier is one way of estimating p(t) when the
mechanism causing truncation is independent of the mechanism causing
death.

This paper proposes alternative estimators and compares them to
the preoduct limit method. A computer simulation is used to generate
the times of death and truncation from a variety of assumed distribu-~
tions. No single estimator gives the best fit to the "true" distribu-
tion of death under all situations. However, other estimators are
shown to be better than the product limit estimator under all of the

assumed situations.

Master of Science in Advisor: Donald P. Gaver :

Operations Research Department of Operations Research :

March 1978 and Administrative Sciences R
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Network Design for sSurvivable
Military Satellite CTommunication

Rusnadd Djatd Juwono
Captain, Indonesian Afyr force

B.8., Indonesian Aly Force Academy, 1970

The survivability criterion of a communication network
consisting of satellite and terrestrial radio links, is8
defined astenumber "m" of node-disjoint paths betweea any
node and the ground satellitz terminal: assuming that the
terminals and the satellite links are highly invulnerable.
In this thexis, an heuristic method for Finding the required
number and the locations of sacellite ground termdinala and
designing a low cost terrvestrial network satiafying a pre-

specified survivability eriterion ih an avea with a specific

geographical condition is presented.
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Simulation ol the Tactical
lmployrent of Field Artilloervy

Edward Peter Kelleher Jv,

Licutenant CGolonel, United States Army

B.S., Boston College, 1900

This thesis presents a stochastic simulation wodel of

a field artillery cannon battery in support

of the delonxe.

The operating clements of the (ield artillery firve support

system, a target avray and a parametvically

penerated terv-

rain ave represented. Target Jdetection, selection bazed on

ariority, and engagement are simulated, as arve the results
) Ry

of engaging tavgets., The results of varving Cield artillery

tactics are investigated under several sots

of conditions,

The effects of the tactics and conditions as indicated by

five Measures of Htfectiveness ave preseuted and statisti-

cally analyvzed., Conclusions resulting trom
presentaed and potential future applications

of the model are discussed,

Operations Research

Master of Science in Advisor:
December 1977
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Simulation and Analysis
of Ammunition Transport Capability
in Support of a Combat Unit

John Richard Kelley
Captain, United States Army
B.S., Kansas State University, 1970

This thesis presents a simulation of the combat support

mission of a Support Platoon, the organic transport element
of a U. S. Army Tank Battalion. The model utilizes Monte
Carlo techniques to determine ammunition hauling capability

as a function of maintenance and vehicles lost due to enemy

action. These factors are parametrically varied with vehicle

replacement times, alternative numbers of task vehicles, and

the number of round trips per day. Plausible input parame-

ters are selected and discussed and output is statistically
evaluated by Analysis of Variance and Mean Value Differential

Analysis computer pr-grams. The effects of the main factors

are presented by graphical displays based on the latter

program. A scenario is constructed to describe operational
concepts in a combat zone and to develop a regression model.
Potential uses of this simulation and a discussion of the

overall modelling technique are discussed.

Master of Science in
Operations Research
March 1978

Thesis Advisor: S.H. Parry
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An Analysis of Optimal Tracking Rate Fllters
In Support
of the Supplemental Flire Control Test

George tdward Newman
Major, United States Army
B.S., United States Military Academy, 1967

Evaluation of tank fire control systems is the subject

of much emphasis at the present time. Test data collectad

during a fire control test conducted by the United States

Army Material Systems Analysis Activity is examined using
several different analysis procedures. The objective of the
analysis is to determine the optimal time to employ in the
tracking rate filter of a tank fire control lead prediction
algorithm, An additional objective is to quantify individual
components of target error and to investigate the character
of these errors as a function of varying tracking rate

fllter times.

Master of Science In Advisor: S. H, Parry
Operations Research Department of
March 1978 Operations Research
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A Proposed Damage Routine
for
the Warfare Effectiveness Simulator (WES)

Ellen Pranz Roland
Lieutenant, United States Navy
B.S., University of Wisconsin, 1972

The Warfare Effectiveness Simulator (WES), being developed
at the Naval Ocean Systems Center (NOSC) - San Diego, is a
computer software program designed to permit tio-sided, real-
time, interactive play of a tactical Navy situation. It is
a stochastic model in which the probabilities of detection of
enemy forces and the probabilities of hit for launched weapons
are calculated and using the technique of Monte Carlo, a deter-

mination of a possible outcome is projected and thus influ-
ences the game situation.

At present, WES contains a deter-
ministic, expected value model for the calculation of damage

resulting from a successful weapon arrival. The problem

addressed in this thesis is the development and testing of a

more efficient, effective and realistic damage evaluation model

for WES, utilizing stochastic methods. It will detail shore

facility, surface ship, submarine, and aircraft damage with

respect to non-nuclear, tactical weapons. The problem can be

stated as the maximization of model and damage detail subject

to the constraints of WES computer time, computer space and
initial variable input.
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Some Models for Manpower Planning
in the
Indonesian Air Force
. Billy Tunas
Captain, Indonesian Air Force
Drs, FKIT.IKIP Bandung, 1974

The problem of determining a promotion policy which can
maintain a weli-balanced force structure, has long been a
great concern of the Indonesian Air Force manpower planner,

Starting with the current out-of-balanced force structure
condition, this study is intended to develop some mathe-
matical models to assist the manpower planner in establishing
a reasonable promotion policy which can create and maintain

a well-~balanced force structure in the Indonesian Air Force,

Master of Science in Thesis Advisor: J.K. Hartman
Operations Rese:i:ch Operations Research
. March 1978 Department

111

ey




l

i I |
i TR

COMPARISON OF FOUR SEQUENTIAL

PROBABILITY RATIO TESTS

Sung Hwan Wie
Lieutenant, Republic of Korea Navy
B.S., Korean Naval Academy, 1974

An investigation of expected sample size (E[n]),
variaace of sample size (V[n]) and robustness of four
sequential tests applicable to testing bombing system
accuracy is made using computer simulation.

Operating characteristics, E[n], V[n] and error rates

for these tests are presented.

Master of Science in Advisor: Donald R. Barr

Operations Research

Operations Research Department

March 1978
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Frontal Analysis and Acoustic Propagation
in the Western Alboran Sea

Richard Peerson Adams
Lieutenant Commander, United States Navy
B.S., University of Virginia, 1965

Oceanic frontal activity in the western Alboran Sea of
the Mediterranean Sea was investigated to evaluate spatial
and temporal variability, Subsurface features were compared
with DMSP sensed sea surface temperature to estimate the
feasibility of determining frontal location from DMSP
photography. Low frequency sound propagation across the
front was modeled to evaluate the effect of the frontal

system on propagation loss,

Master of Science in Advisors: R. H. Bourke

Systems Technology A. B. Chace
December 1977 Systems Technology
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An Antisubmarine kKarfare Training War Game

Gary Leonard Coyle
Lieutenant, United States Navy
B.S., United States Naval Academy, 1972

The emplcyment of manual tactical gaming ir a training

environment is discussed, outlining the advantages and dis-

advantages of this method of training in th2 context of

shipboard requirements. A two-sided, manual tactical war

game is described and rules provided for play of the game.

The utility of the game in assisting Commanding Officers and

Training O0fficers in training junior officers using the
Persaonnel Qualification Standard (PQS) Svstem is described,

with recommendations for further use of the game as a possible
tactical training tool.

e i e L W & 5 L W3 h e Y TRO 8,

Master of Science in
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Human Factors Evaluation of the

AN/UYQ-21 Display Console

Thomas Edward Kloce
Lieutanant, United State
B.S., United States Naval

This paper analyses the AN/UYQ-21 display

a human factors standpoint. The ANJUYQ-21 is

for use in NTDS acoustics displays and can have
control applications, The paper is organized so that
current threat and the Naval Tactical Data System arvre
cussed briefly in the introduction. A general discussion
of man as a system component follows along with a des

tion of the AN/UYQ-21. The man-machine enginee

ot the console are discussed at length incindi:

display, viewing angles, maintainabiiity, symd

physical dimensions. The paper conclud
and recommendations for improvemant an this a

systems.

Master of Science in Adv
Systems Technology
March 1378
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Radiation Patterns by Computer Simulation
For RMS Antenna Locations
on a
U.S. Army M-60 Tank

Jerry Allen McKenzie
Lieutenant Commander, United States Navy
B.S., Wisconsin State University, 1965

A potential replacement antenna for use with the

RMS/DCS system on the M-60 tank was modeled using a digital
electromagnetic antenna analysis program. The M-60 tank was

alsc modeled using a digital Geometric Theory of Diffraction -

GTD) program to investigate probable antenna mounting

positions. A A/4 monopole antenna was used to validate the

GTD tank model for thrse separate possible antenna locations

on the tank. The interface capabilities of the two programs

were then investigated, resulting in the detection of GTD

program limitations. The number of flat surfaces available

in the program proved to be insufficient for the complex
tank structure. Also, the computation time reqguired in-
creased exponentially with the number of inputs to the
program. These limitations are under investigation at the
NOSC San Diego. Some recommendations and areas of further

study are offered.

Master of Science in Advisor: Milton L. Wilcox ;

. Telecommunications Systems Department of ;
Management Electrical Engr.

March 1978




Soviet Involvement in Africa--A Descriptive
and Quantitative Analysis

Bruce C. Cook
Lieutenant Commander, United States

Navy
B.A., Dartmouth College, 1962

Paul M. Hoffman
Cormander, United States Navy
B.S., Pennsylvania State College, 1960

In recent years, Soviet involvement in Africa has become

increasingly evident. This thesis examined, using descriptive

and quantitative analyses, various hypotheses concerning this

involvement to sece if there was any significant underlying

pattern which might be useful in measuring and/or predicting

= future Soviet penetration of Lesser Developed Countries.

%g "Guttman Scaling" was successful in measuring Soviet "involve-
=

= .

3 ment";

however, scaling and regression techniques provided
only limited success in developing a predictive model. Three

significant results emerged from the analysis. First, was to

confirm a probable impending Soviet o0il crisis. Second, was

that other mineral resources pi:ay only : iimited role in

determining Soviet penetration. Finally, was to highlight
the competition for influence in Africa between the Soviet

Union and the People's Republic of China.

"

o ooltlher ko

Master of Arts in Advisor: Jiri Valenta
National Security Affairs National Security
March 1978 Affairs Department




Japunese Perspactives
Toward
U.S8.+«P.R,C. Relations Siuce 1971

Vb T, o, « SR, - TR

Charlas Frederick Gore
Lieutenant, United Statey wWavwy
B,A., Univevsity of North Carolina, 1969

The objective of this thesis is Lo examine Japanese per-

gpectives toward U.$.-v.R.C. relations since 1971 throagh the ayes

WETE N ek s e Nty

cf interest grours which have a significant foreign policy rele E
in Japan. It is vital that Americans understand these perepectl.ves E
in light of the potantial for improved Sino-American relatioc.u ‘§
in the near term. #&s backyground, some security aspocts cf vapan's ;

-

foreign policy are discussed, and U.S.-P.R.C. relations from lu49-
present are encapsulated. The toreign policy roles and the attitudaes
of the ruling Liberal Democratic Party, the opposition parties, the

central bureaucracy (Ministry of Forcign nffairs and Ministry of

AN T itz Pty

International Trade and Industry), the economic community arnd public

opinion toward Sino-American policy devel»vments and current issues

are then analyzed. The thesis concludes that the beginnings of a

rapprochement between tne U.S. and China has caused a great deal of

consternation within these groups and that thay &ll perceive the

dangers inherent in a continued warming trend in Sino-American relations.

Master of Arts in Advigyor: CTlaude Buss
National Security Affairs National Security Affairs
March 1978 Department
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Japan and North Rorea: The Growing Accommodation
be ween Japan and North Kerea and its Effect
on the National Secu ity ot the United States

William Jamie Hulsey
Licvtenant Commander, United States Navy
A.B., Princeton Lniversity; 1967

The purpose of this thesis is to analyze the relations
beitween Japan and North Korea, identifying each nation's
cutizept of its own security intecrests. It has, by way of
intruvduction, described the present status of Korea, both
north and south, and evamined the transitory division between
the two halves of what both profess is a single divided country.
Chapter II ¢xamines the strategic significance of the Korean
perinsules o China, the Soviet Union, the United States, and
Japan,

Chapters I{I and IV discuss North Korea's and Japan's
foreign policy goals, especially as they relate to internal
and external security considerations. Chapter V attempts to
determine the nature of the accommodation between North Korea
and Japan, bascd on their own strategic interests., The effect
of this acccmmodation on the United States, should it accel-
erate, reaching a positive conclusion; should it drag on with
little progress; or should it fail, will be examined in

Chapter VI.

Master of Arts in Advisor: Claude A, Buss
National Security Affairs National Security
March 1978 Affairs Department
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Poland: National Autonomy or Soviet Invasion?

An Analysis of
Political and Economic Upheaval in Poland,
1956, 1970, & 1976, and Prospects for the Future

Dallace Leroy Meechan
Major, United States Air Force
B.A., Florida State Christian College, 1971
B.S., University of the State of New York, 1975

The eruption of violence in Poland since the Second World
War has twice resulted in massive changes in the Polish leader-
ship. At least one of those changeovers occurred in the face
of Soviet threats to intervene militarily. As recently as
1976, violence again threatened the stability of the Communist
Party of Poland, indicating that the dangers of uvheaval are
still very much present in that strategically important East
European state. This study analyzes developments in post-war
Poland, with particular emphasis on the turbulent events of
1956, 1970, and 1976, and develops prospects for Poland's
future vis-a-vis the Soviet Union. More specifically, the
conclusion evaluates the conditions under which a future Soviet
military intervention in the manner of the 1968 invasion of
Czechoslovakia can be expected, as well as how the Poles might
establish a very high degree of national autonomy and inde-

pendence without such an invasion.

gaster ?f Arts in Advisor: J. Valenta
ational fecurity Affairs Department of ti
March 1978 b T Jational
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American Images of Arabs: A Data Based Analysis

Eugene Michael Mensch
Captain, United States Army
B.A. Washburn University, 1968

This study identifies and analyzes Americant images of

Arabs. 1t is a content analysis of nine years of the New

York Iimes (1) determines whether the
American image of JArabs is unfavoranle, neutral or

favorable, (2) identifies the favorable and unfavorable

i1mages, (3) identifies trends as the images change and as

they apply tc specific Arab nations or peoples and (4)

analyzes tnese findings and assesses their importance uin
future pclicy formatior.

Data was collected on thirteen Arab nations and the

Palestinians. Statistical technigues of content analysis

were applied to the 2,401 cases examined. Basic conclusions

include: (1) the majority of cases (51.6%) irdicates an

pnfavorable American image of the Araps; (2) the three most

frequent themes found were that Arabs are terroiists,

ractionated and disunited and are militant and belligerent;

(3) over the period there has been a small increase in the
favorable rating and a dramatic decrease in the unfavcrable
rating, and; (4) this tyre of research may be usefully

employed in assessing +the feasibility of certain

foreign
policy decisions which involve Arab nations.
Master of Arts in Advisor: John W. Amos
National Security Affairs National Security
March 1978 Affairs Department
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JEWISH -~ ZIONIST TERRORISM
and the
ESTABLISHMENT OF ISRAEL
John Lcuis Peeke
Captain, United States Air Force

B.S., University of Maryland, 1968
M.L.A., Texas Christian University, 1976

Terrorist bombings of public buildings, attacks on public
officials, hijackings and assassinations of political leaders
are not new phenomena in Middle East politics. In recent history,
incidents initiated by the Palestine Liberation Organization and

its various components have captured headlines around the world.

As recently as World War II, however, another terrorist war was

fought over the same territory and for the same purposes--the

e Wil K

creation of a Palestinian state. This time, though, the ter-

I
e

l‘“"ﬂ,ﬂul !wl.(' bt

rorists were Jewish. This paper looks at the activities of the

Jewish “"terror" organizations in their quest for a Jewish state.

Through three chronological, more or less parallel tracks, the

paper will deal with the formation of the military and para-
military groups, their organization, leadership philosophy and
actions which eventually forzedGreat Britain to yield to Zionist

demands for a Jewish state in Palestine.

Master of Arts in Advisor: John W. Amos
National Security Affairs
National Security Affairs Department

December 1977
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Moroccan Political Development
and the Resultant Impact
on Moroccan-U.S. Relations

Richard Salvatore
Lt. Colonel, United States Air Force
B.A., Bellevue College, 1974

This thesis has two basic research objectives. First
to examine the political development of Morocco and to prove,
despite an outward appearance o." political tension, that the
nation 1s politically stable and progressing politically at a
pace which will ensure representational government. Second,
United States-Moroccan relations will be examined to determine
the amount of influence the United States commands in Morocco.

The thesis first establishes historical perspective by
tracing Moroccan history back to the initial Arab conquests
which shaped Moroccan scciety into its unique segmentation.
The roles of traditionalism, primordialism, Islam, the
monarchy, elites and education are studied to illustrate
their importance on Morocco's political development. The
growth of Moroccan nationalism is studied as well as the
formation of political parties. Theories of political
development are used to predict the future course of Moroccan
politics.

This thesis reviews United States military and economic
aid to Morocco during the last twenty years. A correlation
is then made between this aid and Moroccan support for
United States policies based on Moroccan voting patterns in

the United Nations.

Master of Arts in Thesis Advisor: John W. Amos
National Security Affairs National Security
December 1977 Affairs Department

124

A L AR R PSR R RS RO B R R B e 1




E:
=

Civil Defense in the United States

Theodore Eleftherios Tzavellas
Lieutenant, United States Navy
B.A., Louisiana State University in New Orleans, 1972

This thesis» analyzes Civil Defense within the context
of its contribution to ¢ 'ted States national political
and military strategy; reviews its acceptance by and
utility to the American populace; and promotes some
recommendations and conclusions which may be useful to
future discussions of the topié. Included in the thesis
and interspersed throughout are references to the present
level of Soviet Civil Defense preparedness and capabilities

based on the most current and complete unclassified data

available.
Master of Arts in Advisor: PFrank Teti
National Security Affairs Natl. Security Affairs
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THE FRENCH LEM?
AND
DEFENSE POLICY

Mary Ellgzabeth Walsh
Captain, United States Air Force
BoA,, Stanford University, 14971

This study reviews the historical development of the

sociallst and communist movements in France, focusing specl-

[

fically on the erigins and evolutioen of thelr attltudes re-

T

sarding problems of natlonal securlty and defense. Therve )

1s an Investigation of the philosephical, soclal, e

and pelitlical conditions which gave birth

- &

g

modern (i.e. post-revolutionary; France. This study attempts

to illuminate the differences, as well as the almilaritles

between the Sccialist and Communist Parties, the two main

tranches of the French Left. This study, also, denonstrates

the difficulty experienced by the twe Fartles in reconclling

their theoretlical ideals with contemporary practical exigen-

cles. Durtng the 20th century, the French Scocialista and

ommunists have already collabhorated in two predominantly

Lertist movernments., This study

reviews the defense decl-

siong made Ly the Leftist ministers of those covernments
and the defense plans claborated by past and prosent party ;

leaders of the Frencen Left. :
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