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Singular Line Theory and Control Systems

I . 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 Parameter 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 considered.

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 Engineering

Department

i'1



Automatic Control of Ship Deceleration

George Kyriakos Flantinis
Lieutenant, Hellehic Nagy

B.S., Naval Postgraduate School, 1976
M.S., Naval Postgraduate School, 1977

Various methods have been introduced for dynamic braking

of ships. Depending on the prime mover and transmission

system, dynamic braking is accomplished by electric power

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

or air compression (in diesel engine propulsion systems).

In this study a gas turbine - electric drive combination

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

dynamic braking is the electric power dissipation methodI

~using resistors.

This thesis is concerned with an investigation of dif-

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 A

by using another type of dynamic braking.

Electrical Engineer Advisor: George J. Thaler-
March 1978 Department of Electrical

Engineering

2



An Adaptive Recursive Filter

Soon-Ju Ko
= Lieutenant, Republic of Korea Navy

B.S.E.E., Seoul National University, 1975

An adaptive recursive digital 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 of 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

statis ics and -adapts.

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

Department

3



INFRARED DBT-4CTION Of SURFACE :'hA.RGE AID CURRENT?

Jan~es DaVid Solita
Cao-ain tJ'ited Statnas S-Ac* 11e Corps

BnS. Natheudtics. University of Oklahoma 1966L.NaM.,. Unxvers~ty of Oklahoma, 196)

A technique was devised using infrared dntczctcr. -.f

2
localized IR heating- of conducting aiterials to M~m44i

tue -surface charq-e and current distributicns on variiu.

Tbss The P masurlant process is -)xpltined -A

comparisons tetweec szperimsntaily deaterainsit -td actua.1

charge and Current distributions are pr~sented.

Electrical A~visor: F. W. iPirton
Engineer Slectrical,
December 1917 ngineerianq
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Stress Analysis of Ceramic Turbine Blades
by Finite Element Method - Part I

hael 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 proposed 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 the

initial stress analysis of the modeled blade.

Mchanit---al Engineer Advijsor: Gill is Cant-in
Master of Science in mechanical Engineerin-

Vl

Mechanical Engineering Department
March 1978
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arine Steam Condenser

Design Using Numerical
Optimization

Charles Michael Johnson i

Lieutenant, United States NavyB.S.E., University of South Florida, 111 8

Two separate computer codes were coupled with a con-

strained function minimim-ation code to produce -automated :

marine condenser design and optimization programs of vastly

different complexity. The first program, OPCODE1, was

developed from the Heat Exchange institute's Standards for

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

was developed from the sophisticated ORCONI, a computer codeWKg
produced by the Oak Ridge National Laboratory. CONMiN, the -

optimization program, was developed at the Ames Research

Center.

OPCODE! was well verified using main condenser input data

of an aircraft carrier and a destroyer escort. Verification j
of OPCODE2, using main condenser data of an aircraft carrier,

was less satisfactory due to the conservative nature of j
flooding effects on the outside film heat transfer coeffi-

cient used in ORCONI. I
OPCODEl is an excellent design tool for the conceptual

design of a marine condenser. Optimized test cases run with

OPCODE1 show that a condenser designed by the HE! method is

nearly optimum with respect to volume.

Test cases with OPCODE2 show that enhancing the heat

transfer on the shell-side by 80 percent yields a condenser

with ten percent less volume than the unenhanced case-

Mechanical Engineer Thesis Advisors: Paul J. Marto 4
December 1977 G. N. Vandgirplaats I

Mechanical Engineering Department



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

The objectives of this study were first to determine the

effectiveness of the jet-flap rotor relative to other lift

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

lift generators considered. The jet-flap rotor was found to

be unattractive as a means of providing vertical lift, except

when a long hover duration is necessary.

With regard to weight considerations alone, the jet-flap

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

aircraft. However, its benign downwash characteristics could

make the jet-flap rotor advantageous if high downwash veloci-

ties and temperatures could not be tolerated.

Master of Science in Advisor: M.F. Platzer
Aeronautical Engineering Department of
December 197? Aeronautics -
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Lieutenant C6mm&ftddft Uflitcad.States Navy
B.s:, Universityt of S&Uthiefi Cdlifornia, 1965

The c6rnput~t program -ACSYNT; a FORTRAN program for

limrdft -syn -thei;eiidaBi NIASA Ames ResearhCne

aff iffdiidifte d~ seC NPS Va edxamined And a user's

tha-ii~ Vtdpardd Tor tn64ttM 4d5Wi4hn tudie -ad corlation

~ithex~tng a tcrat Yatru&A Is an txnple input for

a VSTt traf rn tia t14IIT§A dht-a prptitn forms,
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17 jigtiQ -of S -enein Thtst-s Ad'iisbr: R. F.tne
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Comnbustor Design and Operation for a
Sub-Scale Turbojet Test Cell

Jerry Russell Charest
Lieutenant Commander, United Stae Nv
B.-S. University or West Florida, 1973

A high pressure, water-cooled ramjet-type combustor capable

of producing various amounts of particulates has been designed,

constructed and operated in the sub-scale turbojet test cell.

The combustor can be utilized to perform further studies

concerning the effects of engine operating characteristics

4 and ttest cell design on particulate concentrations, and also

the effects of fuel additives on the amount and composition

of particulates emitted.

Master of Science In Advisor: D.W. Netzer
Aeronautical. Engineertng Depairtment of'
March 1978 Aeronautics
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Comiputer Studie4 or -Aircraft 1ruel Tank
s-onse to IBid-isti A- itrator-

Richaxd Alexander VazAon
Lieutenant, United 04tte, Navy

B.S., Univerity of Texas at 1U1 Paso, 146U

A major gjoal of the hiydraulic tamt survivabi-ity progr'An

for aircraft fuel tanks is the development of an econmical

computer code whvich1 accurately predicts tho preamure in the

fluid, thie reponse of the tank walls. and the crack damlAge

A to the tank due to a ballistic projectile. This RstuAY loom-

A ~paresg thie tank wall response predi -- 1 by the n~cently modi-

fied SATANS code with the data froml studies performed by

California Research and Technology, Inc., thv* Naval wfaavois

Center, and thie UnIversity of Dayton Researchi instituite. Good -

aqreement among -thle results is obtained for this- pllane of the A

study. Additionally, a comparison of thie predicteod crack

_length in thle entry wall of the tank usinq rA~irenki~'s eti-

terion and SATANS' predicted c-ircunirerential otresses in II-zAdo

with actual crack leng~ths from a test performed by thie Univer-

sity of Dayton Research Institute. Thie predicted craok Iegi~

- were in excellent agreement withi the actual crack leniith8.

Master of Science -in Advisorl. P. N. BalI1-3
Aeronautical 1Unqtineeing Ac ronautica Dopiirtlltnt
March 1978
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Prel iminry Calcula tions For Ali ASW Airship

R 1in rtd J osephI laiig ani
Lieutenant, United State., Nav%*

1B.S. ,Uive rs 1 t N of Maine, tt) 70

lit this study, p~reliminary calculaitions arc made to

determice the aprximate displt cmentt and votlme of a

=conventional, rigid airship for an ASIV mission, The latest

= - technologies ill avionics, senlsors, wellpons , Mid mater i ats

are applied. 'rho study is strongly mIIssion orienited, in

that thle Ission profile und the reasoning behind it, a lontg

With the necessary equlipment to Complete thle miss ion, arIe

carefully considered and then applied to airship si-c.

master of ScIenice InI Adv' i sor: 1). M. L~ayton
Aeronautical ling ineering IDepartmont or -

March 1978 AeLronauitt ic.:
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Design anid Construction of a Flight
Monitor and Data Recorder

Dennis Leland Kane
Lieutenant. United States Navy

B.S.E.it, University of New Mexico, 1971

The design and preliminary testing of a microcomputer based flight

monitor and data recorder, utilizing magnetic bubble memory, is re-

ported, Component selection, software design and magnetic bubble storage

system construction anid testing are discussed. Difficulties encountered,

both in software and bubble testing are reviewed, with results and re-

maining work summiarized,

Magnetic bubble memory technology Is reviewed and its potential as

a reliable. dense, low Cost, non-volatile recording medium is noted.

It is proposed that the microprocessor be utilized as a flight monitoring

as well as a recording device to detect and report imminent "extremism

situations. This research is continuing at the Naval Postgraduate

School.

m4aster of Science Advisor- Uno R. Kodres
in Aeronautical Engineering Computer Science
December '1 97 Department -
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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

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.

Master of Science in Advisor: G. H. Lindsey
Aeronautical Engineering Department of Aeronautics
March 1978
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EA-6B Mission Planning and Route Optimization Program

Paul Odell Jr.
Lieutenant, United States Navy

B.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.

M laster of Science in Advisor: H. A. Titus
Aeronautical Engineering Electrical Engineering
March 1978 Department
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Application of the ACSYNT Computer
Program for Aircraft Design

to V/STOL Aircraft

Brendan James O'Donnell
Lieutenant, United States Navy

FE 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 A

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 toxerimtta-I Study to ~etemine the Reduction

In Ultimate Bending Njipt of a Composite Plate

Due to an Internal DbelaminationI I
Robert Gary Sprigg

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 M
plate on the plate's ultimate bending moment. The experiments vre

conducted using 4-inch by 7-inch specimens with a balanced 0 + 4S 90,

8-ply lamyp. 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

delaminations located near an outer surface resulted in a greater T

reduction in the ultimate moment than those located near the center _H
of the lamp. Furthermore, the reduction in ultimate bending

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

levels as observed and recorded.

Mtster of Science in Advisor: R. E4 tallAeronautical Engineering Department ofDecember 19'77 Aeronautics 
_
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I Adaptation of the Improved

Antiaircraft Artillery Simulation Computer Program (POOl)
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 (POOl), as modified by Calspan

Corporation, was adapted for use on the Ntval Postgraduate

School IBM 360/65 computer and a preprocessor program (PIP)

for POO1 was written to facilitate data input to POO1 and to

complement the POOl output.

The modifications required to convert the Calspan modified

P001 from a Control Data Corporation computer program to an

NPS IBM 360/65 computer program are described herein. In

addition, aircraft characteristics and POO1 scenario assump-

tions, as well as the various POOl 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 I

t
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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 A

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. A

7J

Master of Science in Advisor: D. W. Netzer .
Aeronautical E:igineering 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 steadyisi

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-+j

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 AeronauticsI March 1978
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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

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 resulted

in little improvei-nt in microstructure. Non-isothermal

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
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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 anode 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 _14

time curves were obtained tor 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. A

correlation is made between the dissolution morphologies

exhibited by each anode alloy and the polarization and

galvanic current data.

J
Master of Science in Advisor: Jeff Perkins
Applied Science Department of
December 1977 Mechanical 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

data processing (EDP) update would appear to be appropriate. Research

was conducted to determine the nature of multiprocessor organization

and the conditions which precipitated the current 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.

NH

Master of Science in Advisor: Uno R. Kodres 40
Applied Science Computer Science
December 1977 Department
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Non-Line-of-Sight Electro-Optic LaserCommunications in the Middle Ultraviolet 
a

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,
propagatian, and detector characteristics as well as certain
performance parameters it is possible to predict the effective
ranges and operating characteristics of such a system.

Master of Science in The~sis Advisor: lii. M. TollesApplied Science 
Physics and ChemistryDecember 1977 
Department

I
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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 Nival 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 observed. 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

A- 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
December 1977
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A PA1CRUCOMPUTER tBASFI) PLASMA DISPLAY SYSTEM

Ordale Paul Rat'ir', Jr.
Lieutenant, United States Navy

B3.S. Atolied fPhvsicS# Louisiana Polytechnic University# 1970 -

and

Rona Id R~ay Soa~
Caotaint Uni ted States Marine Coros

B3.S. Mech. Enq., University of New Mexi-o* 1970

An overview of 01*sma disolay techmoloqv arid oeration

is Presented. Advantaqes and disadvantaqps of Olasm'a qraph-

ics are exolored. Som~e arpoliCations that are rarticuilarty

apcorooriate for a Olasma diso1.ay are listed. Hardwsare and

software reveloned to interface the AN/UYO-10 olasnma disc) v

with an Intellec microcomocuter Developmient System are dis-

cussed.

Master of Science in Advisor: Uno R. Kodres
Comouter Science rom~u t er SOience
March 1978 eatne~
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The Impolementation of an
OceratinQ System- for a

Shared Microcomrnuter Environment

Stephen J. Carro
liebutenant, Umitod States Mavy

B.S.* United States Naval Academ~y, 1971

and

I3~rry L. Krinuse '

P.S.# Pennsylv~nia State University, 1072

An imalementatiron of A nmultitjs@ee timesharea oOptAtiro

system, for tho Sycr'r 440 Clust~rtsd Term~inul Proreostnn

System is o Sc r i b d ttiliziv%0 a" qOPO micrcooros'~or# this

system oroviies a virtual ooeratinq enviromment cor'sistinn

of a console devicee inht flnonnv disk drives* And tic to 34?

virtuall fleivoy disk iaae% on a fivo metmahyfe mv~ble-h-aHI

disk. In addition, a Centroriv seriAl orinter Is

i coroorated into tIke system As a deoicateti O"Vica! for AMV

one of up to four cnnrurrilnt kusorq. The oopi-Atinri syste-

succortl utility nrqamqs incljairnn An editors. asSe-mbler,I

and rdebucor which fAcilitAte- microc'm'cuter oeroq-a-

- development at the Naval Pontaraduate School.

Master of Sei-ince in A-visor: Gary A. Kilien [
Comouter Science Comruter Scienceb
sectenke)ro 1977 OeoA r t ent
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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 loannis 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

is introduced by using the mixed moving average autoregresive

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

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 quantitative 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
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ImfPle'retion of a
User Tmterfatcqb with the

Vector Goneral Granhics T)Iso1ay Syst,-I

flavid C. Endicott

I.ieutenant, lWnitepi States NavyI
B.S.. Umitecl States Naval Acadejv 1 yIQ72

Lieutenant, Iunitped States 11avv
A.P., I1niv~rsity of -ali fornia, ir-keley, IQ71

The develooment and implpe-entptior of rfresh or;anhic-,

software for the Vector C-enerm I Oi stl a Svste- on a vpO-Itt

Minicomputer is discussed. M'orlification Anu exronsinn ff

exiusting software routines, alono with aki'itional software

desion and development is oresented1. As an addition to thp

existino C nroaraminnn 14nouaqe* A version of HASIC was

implemented as a secona lanoueoe canotle of utilizinn the

Vector General software. The unsucco-ssful imlnmrentation of

a version of FORTRAN with the disnlaV system softwore A nd

the oroblerns involvel are d isc usned. Conclusions and

recommendations are offere.t and a detailen user's tn'atial is

anoended.

Master of Science in Advisor: Georap A. Kah"
Comouter Science Com'puter Scie~nce
December, IQ?? IOenArtrrent



IiI7

A Study of the System Development Process

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

Management information is of critical importance in modern

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

rapidly expanding, creating challenging goals for data proces-

sing specialists and functional area specialists alike. A

totally integrated computer based management information sys-

tern (MIS) requires long term planning and design efforts

coupled with detailed analysis of information system require-

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

through which the master plan evolves are known as the system

development process. This thtes is describes the development

of the master plan.

Master of Sc;ence in Advisor N. Schneidewind
-| Computer Science Computer ScienceDecember 1977 Department
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Multicriteria integer "Oro-One Programming:

A Tree-Search Type Algozithm I

Aggelos Konstantinou Simopoulos I
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 multiobjective problem the notion

of optimality must be replaced with that of officiency. A

solution is said to be efficient i (1) it satisfies the

constraints and (2) no other solution satisfyinq them scores

as well with respect to all 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 are

all of the same sign, and the remainder. A tree search

implicit enumeration algorithm based on this partition is-

developed and computational results are presented.

Master of Science in Advisor: S. T. Holl
Computer Science and Computer Science
Master of Science in Department I
Operations Research
December 1977
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DESIGN Of TWO HIGH GAIN IAOW PROFILE hELICAL AKTEN AS FO,
OPERATICN Al 918 MHz

John Francis bouldry

Ca tain, United States Marine Ccps
B.S.I.5., Califonia State Pclytechnic University, 1571

Twc helical antennas were designed, fabricat*C and

tested tc permit tanks or tracked vehicles tc tuncticn hitn

a high gain, low profile antenna field pattern tctL di

telemetry system operating at 916 NHz. The -ilectric0±

properties of the helical antenn4s were cozparid tc thi

system's dipcle antennas in an attempt tc enha:'cc he

cpsrating performance of the fis II/SCOaE system. Field

measurements were made under the controlled conditions ot an

antenna field pattern range and while the FES !I syrt;p was

operational. Antenna properties o qain, ceamwidtl ai.d

efficiency as well as physical size and l-stalation

locations were considered for possible inclusion of helical

antennas in the teiactry system.

Master of Science in kavscrz 0. M. bavcure

Electrical Engineerinq Electrical
Dec.mber 1977 E.-ireerinq



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 time

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 functionin9 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.1 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 system is less than $400n, 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 INVES11GATION OF THE POSSIBLE USzS OF THE NORBAL hODZ
HELICAL ANTENNA IN THE TACTICAL ARMY

f ichafil Dean Vannum
Captain United States Army

BS. ntUStates Military Academy, June 1968

T his paper briefly discusses the need for elect11rically

shiort antennas in the combat maneuver units of the rodern I

field army. A brief history cf the work done in the field

Of helical antennas Is present ea. An approxiaa~e

matiematical development is presented which describes the

radiation fields of the thin normal mode helical antenna.

From the radiation fields, the equations for theI
polarization ratio and the radiation resistance are
developed. A possible design for a tactical VHT FM

antenna to cover the frequency range 30-76 MHZ is presented.I
The design technique is discussed in detail and a calculator
program for computing the input impedance is given. The

results of experieental testing are presented and

reccasendaticns for improvement are given. V

Raster of science in Advisor: Orestes It. Baycura
Elecr.Lial EgineringElectrical Engineering

lercal Engneein Science and Engineeri.ngA
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Single Hydrophone Technique for Obtaining

Spectral Source Levels

of Marine Mammals in Coastal Waters

Richard M. Bostian I
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 spectral and source levels and vocabulary. However, such

= measurements are distorted by surface and bottom reverberation.

Using the theory of rough surface scattering, 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 can be determined by use of only one hydrophone rather

than the conventional three or four. The theory, deverberation

programming, and experimental resuIlts are presented for a model

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

-° environment.

Master of Science in Advisor: Herman Medwin A
Engineering Acoustics Physics and Chemistry

December 1977 DePartment
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Experimental Investigation of the Effects of
Fluid Loading on Flexurol Waves in Plates

James Laing Jarvis
Lieutenant, United States Navy

B.S.B.A., University of Florida, 1968 -I
3 An experimental investigation was conducted of the effects

of fluid loading on axially symmetric flexural waves in a

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

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 (coincidence) 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

speeds w".h air loading are in good agreement with theory.

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

decrease increasing to approximately 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 to 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: 0. B. Wilson
in Engineering Acoustics Physics & Chemistry
December 1977 Department
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Sound rj ansmisslon
f rom~ a Tapered Iluid L~aver

into a Fast Blottom

Gregory Bertmni Not.-org
li utenant, United States Navy

1B.S., Oregon State UnIversi ty, 19-7 0

Acoustic energN 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

my lar. A 150 kliz pulsed signal was excited in the upper
lae and a eevrin the lower fluid laver was used to

determiot, the acoustic field. Measurements were made for

taper angles of 1.52*, 2.510, and 4.410 and for -c ratios

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

beginning at points where the depth of the tapered laver

equals a cutoff depth for a normal mode. The experimental

beam patterns agree well with the theoretical predictions

for angles from grazing 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 Phivsics and Chemstry
December 1977 Depa rtment
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Signal Enhancement of Specularly
Scattered Underwater Sound

Robert Bishop Shields, Jr.
Lieutenant, United States Navy
B.S., U.S. 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

frequency ratio. Significant signal enhancement can be

obtained through timely frequency switching between a base

frequency and its second harmonic. This gain is found to

depend on the effective surface roughness, g cos

(where a = RMS wave height and 0 = angle of incidence),

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 dBg
at g= 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 anly 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
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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 new concept in Naval Aviation:

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 military services

concerning contractor aviation logistics support are out-

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

the acquisition, total logistics support contract, and the

Navy's experience with this first "turn key" operation of =

aircraft, 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: J. W. Creighton

Management Co-Advisor: J. P1. ilul ligan
December 1977 Dept. of Administrative Scieji'es
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Acquisition Management
of

Peculiar Ground Support Equipment

Rodney Donald Beran
Naval Weapons Center, ChBina Lake, California

B.S. E.E., University of Wisconsin, 1964AK
Paul Roger Decker

Naval Weapons Center, China Lake, California
B.A. Physics, San Jose State University, 1966
M.A. Physics, University of Wisconsin, 1963

The methods used by the Naval Air Systems Command (NAV-

AIR) in the acquisition of Peculiar Ground Support Equip-
Ment (PGSE) wag the object cf a study which r~eviewed 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 PGSE ac-

quisition, the most significant of which involves the trans-

fer of the Ground Support Equipment Division (NAVAIR-531')

to the Logistics/Fleet Support Group (NAVAIR-01.

Master of Science in Advisor: i. W. Crtelghton
Management Co-Advisor: J. B. Hall
December 1977
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The Small Business in Government Procurement:
Some Problems and Causes

Robert Kabel Bonner
B.S.E.E., University of California, Berkeley, 1964
M.S.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. Economic,

social and cultural contributions of small business are

presented. Small bi -iness 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. 
A

Master of Science in Thesis Advisor: J.W. Creighton 41

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

N U.S. all-volunteer service was a direct result of societal pres-

sures which commenced prior to the Vietnam conflict. The basis

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 been 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 Naval Reserve

B.A., Pennsylvania State University, 1963
M.A., Northeastern University, 1974

and

Raymond A. Kellett Jr.
Lieutenant Commander, United States Navy
B.S., United States Naval 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

44 E
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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

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

foundation is used to formulate and test an optimization

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 \hich is illustrative of the

applied use of the computer-assisted mathematical model to

an actual management problem.

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.S., Naval Postgraduate School, 1977

The F-18 Program is the first aircraft acquisition in

which the principles of the Navy's ".dew Look" 3n 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 P&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 1978 Department
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collective Act.ion in the Armed Forces of the United States

John B. Creel, Jr.
Major, United States Marine Corps

Bachelor of Science, The Citadel, 1964

A growing need among service personnel to taKe

collective action to protect their social and economic

status appears to have developed during the last decade.

PasL studies of this phenomenon have been, for the most

part, limited to examining one means by which collective

i.tion can be achieved -- military unions. This paper takes
broader lock at collective action in the miiar I

examining the two basic types of military collective action W

groups -- military associations and military unions.

Social, economic, legal, and attitudinal factors which wili

deteraine the direction and shape the means of military

collective action are considered. It is concluded that

military associations and military unions are both capable

of effectively fulfilling the collective action needs ot

military personnel -- each having unique advantages and

disadvantages. Circumstances appear to mitigate against

military unionism at this time (e.g., the present national

hood against military unions). Therefore, military

associations appear to be a more viable alternative for

collective action. A

I

Master of Science in Advisor: J.D. Senger I
Management Departmelit of
March 1978 Adainistrative

Science

A

471



2"

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, England, 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 betwaen the systems of the two countries

are highlighted.

Many differences are described, some of which are

attributable to the georgraphic size or the resources of

each country. Others are attributable to the fact that

there are more than ore way of operating efficiently, and

Sfinally, it is concluded that there are differences in which

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

lF

Master of Science in Advisor: M. B. Kline
Management Administrative Science
December 1977 Department
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Cost Effectiveness Analysis
of the FFG-7

Combat System Land Based Test Site

Lucian Charles Evans
Commander, United States NavyI B.S., U.S. Naval Academy, 1959

and

Henry Frederick Dalton
Lieutenant Commander, United States NavyU

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.

U
I

Master of Science in Thesis Advisor: M.G. Sovereign
Management Operations Research
March 1978 Department
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Evolution and Implementation of
Office of Management and Budget

Circular A-109

Donald Leslie Finch E
Lieutenant Commander, United States NavyIB.S.E.E., Purdue University, 1965
M.S.A.E., Naval Postgraduate School, 1977

This thesis investigates the evolution and implementa-

tion of Office of Management and Budget Circular A-109, I
"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 Govern-

ment Procurement. The policies 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- I
pretation. A

Three areas of major change to the Department of Defense

and the Department of the Navy acquisition policies and oro-

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 f 11-

scale attempts to implement the Circular A-109 policies.

Lessons learned from the initial implementation of Circular N

A-109 are described in the form of improvement3 to Major

System Acquisition.

Master of Science in Advisor: M. S. Kline -

Management Dept. of Administrative Sciences
December 1977
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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 Administrative 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
M.S.,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 mae 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

W 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 Sci.ences
December 1977
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Solar Energy for the Naval Shore Establishment

Bruce Burge* Gelibel
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 en. ;gy crisis, and reviews the alternative energy 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 ;:onversion. The

National Solar Energy Program is reviewed, as its 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, as are new construction techniques. The

thesis further contains techniques for life-cycle costing of alternative

solar energy systems, which includes computer model programs such

as BASIC Language, F-Chart calculations, and SOLCOST calculations.

The thesis concludes with suggestions for establishing a viable solar

energy program on an activity or individual basis. 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. C. 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 Systems

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 equally

effective computer design alternatives for use in military

avionics systems. This report is an attempt to examine 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. I
This report is intended as an input to the research being

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.

Master of Science in Advisor: J. D. Buttinger
Management Administrative Sciences
March 1978 Department L
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ZERO BASE BUDGETING - A COMPARATIVE ANALYSIS

dRichard Howard Gunderson
~Lieutenant-Commander, United States Navy

i B.A., University of Washington, 1968

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

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, 4
outline an approach to federal. implementation. 'I

Master of Science in Advisor: Al C. Crosby

Management Administrative Sciences

December 1977 Department
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Cost Effective Training for Navy Senior Petty Officers

Francis K. Holian
Lieutenant Commander, United States Navy

B. S., 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 alternative means of providing such training,

analyzes them in terms of the cost effective criteria and

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

r

I-

2

Master of Science in Advisor: LCDR Ray Forbes
Management Administrative
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Enhancement of Executive Potential

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

Glenn R. Deacon
Lieutenant, United States Navy

B.S.E.E., University of New Mexico, 1971
M.S.E.E., Naval Postgraduate School, 1976

This thesis contains an examination of previous works In thearea of executive ascendancy and provides commentary on the variousconcepts proposed in those works. The aut.hors' ideas as to howaspiring individuals can enhance their potential to reach executive
stature follows, Whereas most previous works deal with only a fewconcepts 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.

C

Master of Science in Thesis Advisor: J.W. CreightonManagement 
Administrative Sciences

B March 1978 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

and

Edward Brigham Hontz
Lieutenant Commander, United States Navy
B.S., United States Naval Academy, 1967

The transition to V/STOL aircraft has been proposed as

the direction of naval aviation in the post 1990 time fra!ne.

This thesis examines the acquisition strater for the de-

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-

clude policy dictates, nature of the V/STOL requirement,

systems engineering principles, and the major weapons

systems acquisition process.

Alternatives available to the program manager for the

various aspects of the baseline acquisition strategy 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.

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

Command, and current federal agency efforts to apply

LCC concepts to building design.

Master of Science in Advisor: J. C. Tibbitts 1
Management CDR, CEC, USN
December 1977
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Statistical Analysis of the Relationship
Between the Defense Burden and the Economic

Growth of the Republic of Korea

Yong Chan Kim
Lieutenant 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, Korea, 1969

This study concerns the relalionship between defense expenditures

and economic growth between 1961 and 1976 in the Repunlic of Korea.

The chief emphasis is on statistical and economic analysis of the re-

lationships between the defense burden (defense expenditures as a per-

cent of GNP) and the GNP growth rate (rate of change in 1970 constant

value of GNP). Also considered is the effects of investment rates,

foreign aid receipts, and other economic variables concerning this

relationship.

Master of Science in Advisor: J. D. Bul-tinner

Management Departhm.ent of
December 1977 Administrative Sciences
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CGN 4:

A Case Study of Ship Procurement

David J. Kinkhalner

Lieutenant Commander, United States Navv
B.S., United States Naval Academy, 1966

Derrv T. Pence
Lieutenant, United States NavyB.S., University of Arizona, 1970

This thesis presents, in a case study format, the con-

flict between Newport News Shipbuilding and Drydock Company

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

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

the signing of the original contract in 1971 through the

events leading to the negotiated settlement reached by Mr.

Gordon Rule.

Emphasis is placed on Newport News' contention that this

option was invalid, the events leading to a work stoppage by

Newport News and a Federal District Court's order for both

parties to negotiate in good faith, and finally the events

leading to Mr. Rule's appointment and the validity of the Y

.26reement by him with Newport News. Additional informacion

is provided as Technical Notes to the case, which include:

Shipbuilding in the U. S. Newport News, S Procure-ent and W

Claims Procedures. A Teaching Note is provided to assist in

application of "he case to a Ship Acqu.siticon Management

course.

Master of Science in Advi1so"- S. m. Dean
Management DeDt. of Administrative Sciences
March 1978
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Analysis of Organizational Aviation Maintenance Training
Within the United States Marine Corps

B..*. Univriyo Wiscons in, 1.966

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 commnon elements of the individual training programs fromi

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

traininz program. U

Master of Science in Advisor: James K. Arima
Management Administrative Science
December 1977 De-partment
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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 U

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

chapter.

Master of Science in Advisor: j. W. Creighton
Management Co-Advisor: A. W. McMasters
December 1977 Administrative Sciences

D-nartment
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A Study of the Selection of an
Information Flow and Analysis System
for Naval Urderwater Systems Center

Gordon Calvert Lannou, Jr.
Lieutenant, United States Navy

B.S.E.E., University of Texas, 1972

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 for sonar operational programs. It discusses

= basic differences between weapons and information systems,

and proposes a systems approach for the acquisition of a

basic management information system. It presents the infor-

mation system alternatives available to the SOTA" management

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 (I'TS) and how PTEP may be expended and changed under

VTS to include the sonar rating aboard Fleet Ballistic

Missile (FBM) submarines with the end goal of improving

ultimate user 'sonar technicians) knowledge and performance

of sonar weapons systems.

Master of Science in Thesis Advisor: J.W. Creighton
Management Administrative Sciences
March 1978 Department
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An Analysis of Navy Construction

Contract Change Order Audits

Deane Edward Leidholt
Lieutenant, Civil Engineer Corps, United States Navy

B. Arch., Montana 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 usabilLt r of these advisory

audits in the negotiation of Navy construction contract change

orderr. A survey was conducted to determine how audits are

currently used and to soxicit suggestions on how current

procedures might be improved. Analysis of the responseI identified five recommendations for consideration by policy-

making managers ir the Navy construction contract administra-

tion organization. These five recommendations are (1) to

recognize different group bacl-grounds and experience levels

in the formulation of audit guidance, (2) tc orepire a

comprehensive informational reference, (3) to implement audit

training and education, (4) to increase contractor awareness

of informational responsibilities, and (5) to require direct

communict.tion between contract administrators and auditors.

Master of Science in Thesis Advisor: J.W. Creighton
Managenent Administrative Sciences
December 1977
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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

Gregory S., Kuzniewski
Captain, United States Marine Corps

B.S., Villanova University, 1967

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 Marine Force.

ANI °~I
", Z!I

° i4

Master of Science in Advisor: LCDR J. D. Buttinger
Management Department of
September 1977 Administrative Science
Dec ember 1977 V
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A Life Cycle Cost Study of
Contractor Versus Organic Support of

Aircraft Programs

John Joseph McMenamin, Jr.
Lieutenant Colonel, United Statr.s Marine Corpn

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 in Advisor: .T. D. Buttinger
Management Department of Administra-
December 1977 tive Sciences
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I THE CHANGING ROLE OF
NAVY RESEARCH AND DEVELOPMENT

LABORATORIES IN SYSTEMS ACQUISITION

Richard G. MoeI 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

pressures result in a continuing assessment of the in-house

laboratory asset requirements. Recent improvements in mission

ii and role assignments and laboratory resource management should

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 laboratory system; and (5)

suggest management techniques for organizational change.

Master of Science in Advisor: J. W. Creighton
Management Department of
December 1977 Administrative Sciences

Co-Advisor: R. M. Hillyer
Naval Weapons Center
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I Income Redistribution.- An Alternative Approach To
Kilitary t ensions

Peter Wdward O'onorA
Lieutenant kConmander, United States iavys
B.S., United States N1aval Academy, 1015

Proposals have been made both within Congress and th - 2XcVcutivr-

Branch to alter the structure of the trilitary non-di~cau.iiLy rc L-*rc~: I

system. The advocates of char.ee, for differing reasons, view w; Ln*

alarm the rapidly increasint; cost of militr re L rementL. !-Lcih ~~~;

an alternative by which the 6overnmunt w"ll he abile to contro tlhc

growth in military retirement costs. ilowev ,r, thene pr potual* revq-irC

aredu~ction in the value of the annuity to be Paid to future retirc,~

An income redistribution alternative is presented which wotild reducc

the annual cost while retaininC, for future retirees a present valutL of

retirement income equal to or exceeding that provided y vi; ex!-ti :r-

retirement system. lt was concluded that the col-11icxity and political.

sensitivity of the military retirement issue precluc es chan; e in otUhur

than an incremental or indirect manner.

Master of Science in Advisor: -ODij ;.. c Oens, j,,JI
iEanagement Adzi:iistrative -Cicnces
December 19??77~t~e
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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.S., University of Minnesota, 1969

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

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

The Chief of Naval Material has recently reemphasized

transfer of inventory management from Hardware Systems

Comnmands 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 should be

transferred to the Ships Parts Control Center (SPCC). The

approach taken was to first determine and evaluate the

methods of inventory management used by NAVELEX and SPCC.

The second step was to conduct a computer analysis ofstep

demand data of items managed by NAVELEX to see if any

criteria would be suggested to provide guidelines for

transferring an item. While no criteria were developed

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 Advisor: Alan W. McMasters
Management Administrative
March 1978 Science Department
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An Investigation of the Effectiveness,
Selection and Evaluation of Navy
Exploratory Development Programs

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 a!id underlying rationale. The investigation then

addresses the processes of program selection, review and eval-

uation as applied to technology base programs, followed by

an overview of a Lethodology called "Evaluation Research" as

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

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

Navy.

Master of Science in Advisor: J. W. Creighton
Management Administrative Sciences
December 1977 Department

Co-Advisor: A. C. Crosby
Administrative Sciences
Department
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Determining Discount Rate in Iran and

Its Role in Resource AllocationL

Gholamhossein Radfar
Lieutenant Comm~ander, Imperial Iranian NavyU

B.S., imperial Iranian Military Academy, 1967

Definitions, concepts, the rules for investment decision, and the

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

= 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.

I

Master of Science in Advisorz J1. D. lButtinqer
Management ~o
December 1977Deatnto Administrative Sciences



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
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Perceptions of United States Coast Guard
Women 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 I
women integrating into the ranks of the U. S Coast Guard as seen i
by those woemn and their male co-workers. A questionnaire was

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

equal !.ize sample 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 Aaministrative Sciences ,
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Jacob A. Stockfisch

and the

Social Discount Rate Revisited

Larry Joe StamperCaptain, 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

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.

Master of Science in Advisor: LCDR J. D. Buttinger L
Management Department of Administrative -E
December 1977 Sciences
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Technology Transfer -

a Look at the Federal Sector

David Richard Timmons

Lieutenant Commander, United States Navy
B.S. B.A., University of Minnesota 1966

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-num

return on this significant investment requires that the resultant technology

M~ 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 transfer 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 MIT
Management Department of Administra-
March 1978 tive Sciences
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Constraints InflAencing Measurement
of the Utilization of

Unrestricted Line OfficerFinancial Mlanagement SubspecialistsWI

by

William Barclay Tirrell
Lieutenant Commandcf, United States Nav-"
B.S., United States Naval Academy, 1968

The ability to measure the utilization of Unrestricted

Line Officer Financial Management Subspecialists is a

fvction of knowing what is being measured and the constraints

that must be accounted for to get an accurate result.

One of a number of possible equations usable as a

measuring device is presented along with discussion of

several constraints viewed 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 Oceanographic
Research Ships: An Acquisition Analysis

Cary G. Van Haaren
Lieutenant Commander, Supply Corps, United States Navy

B.S., United States Naval Academy, 1965

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 I
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- U
cution of the program. Significant management problems were I
encountered due to use of commercial standards and practices.

Emphasis is given to their solution. Contractor and saip

operator evaluations of the program are provided. Several

recommendations are made concerning use of commereial standards

and practices for future acquisition programs.KII
Master of Science in Advisor: J. W. Creighton

Administrative Sciences
Management Department

March 1978



Improving Equipment Readiness1 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
; iiManagement Administrative Sciences

December 1977 Department
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Ii
A NUMERICAL ANALYSTS OF ZRR1)BS IN A BOMIBING SYS'."N

Ronald Chamblesi
Captain United States ,drine CorsB.S.E., Arkansas State University 1971

An analysis based primarily on computations 1S
conducted to determine errors in a bombing system similar to

that currently under test and levelopment by the Marizuv:

Corps.

There are many parameters in the system determining

po.at of impact. Included 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 wind structure.

Sost 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, error in

predicting the point of impdct as a consequenice of such

factors as random uncorrelated noise in he radar

measurements, errors in estimating density, errors in tte

wind structure, and errors due to initial conditions.

Master of Science with major in Advisor: Frank D. Faulkner
Mathematics Mathematics
March 1978 Department
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Shock Induced Structural Response

Jose Gonzalo Gallo
Lieutenant, Peruvian Navy

An infinitely long, ring-stiffened, submerged, elastic cylinder

having uniformly spaced elastic bulkheads is the structure considered.

Loading 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 r boundary of the fluid

region is shown to give good results. A parametric stuidy is made of

effects of shock pulse rise time and duration on structural response.

Results are presented as combinations 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



Effects of Thermo-Mechanical Processing on
Aluminum-Magnesium Alloys Containing

High Weight Percentage Magnesium

Terry Lee Glover
Lieutenant, United States Navy

B.S., United States Naval Academy, 1968

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

150 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 151 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 sulerplastic 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. McNellev
Mechanical Engineering Mechanical Engineering
December 1977 Department
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_ lHolographic Nondestructive Testing of Pipes

Paul Mikel luber
Lieutenant Commander, United States Navy
B.S., United States Naval Academ\, 1966

Pipes with internal and external radial and axial flaws

were tested using double-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 interference

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 gre it promise for immediate application for war-

head development.

L
Master of Science in Advisor: A. E. Fuhs
Mechanical Enqineerinq Department of
March 1978 Mechanical Engineering
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Effects of Then rvv~iieaial Processinqj on Dan~ing
Ciaracteristics of xirtt-Asitic Cu-13.5 wo -Al1

Alloy for S-hip siltiang\ )picationi

E~dward William Kelly
Lieutenan t, Un ited States Navy

B.S., United States Naval Academy, 1971

Ca-Al alloys demonstrate a high damping capacity in the

-- martensitic state. The specif ic damping capacity in thle

martensi tc of a Cu-13. 5 /7o Al ailloy was found to vary with

A grain size. Since platelet length increased with grain

siz-e while platelet width remained relatively invariant,

A 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

arain nucleation and recrystalliation and grain growth

were very sensitive to the usual parameters of prior strain,

strain rate, annealing temperature and annealing time.

Severe brittleness reversible shape memory effects, and

pseudoelas ti city were encountered during the process

\taster of Science in Thesis Advisor: Jeff Perkins
Mechanical Miin moonng Mechanical rnginoeerinq
December 1977 Department
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f fects v of Il-yrodynamic VarIables
onl CoWIVS ont,

Study of 9010 Cu-Ni in a
Circlin- roil with Synthetic Seawatar

Gerhard lainnes Leumer
Lieutenanit Commander. rederal German Navy

The effects of hyvodynamio \ariables and fluid proper-

ties on corro.ion- of 40 4I0 Cu-Ni (CDA 7061 in sinr metal,

exposures and in calvanic couples with plat-Uinum w ere studied

ill synt~thetic seawater. An apparatus utili-in a circi iI foilI

as the specim.n holder was redesianed as an experimel

appaatu fr thti ., d Various methods were applied to

dvelop orrosion rate ata or different flow situations.

Particular emphasis was placed on the determination of variable

parater o-,f fluid dynamics. and the correlation of ton-

dimensonal h-d odynami uc and raas s transfer pa'ameters with

xperimentally determined corzsion rates. Also, the corro-

sion morpholooy was studied r.a..ow..o"tcils L a icrsp icaly

for dif*eRont veIocities. A con'sideiation of theoretical and

prActicAl fActors concerAdn mass trAnsfer and corrosion in a

inmedum concliuded this study.

aster of Science in Thesis Advisor J. Perkins
M~ehaical n ineer-i ug ,Mechan i ca I U. i neer ing
March 19.8 Department



An Pre~n~nal tudOf Steam C~nac

Eatv~- Thntence
Lieutenantt, UnLited States Navy

B.S., Unvr~r fAio A,

enhanced horizontal tubes was bit. Me rest ac:L- tv cons; sts of:Pj

eletrc Liirtest cxm.'Znssct-'ic socatedpiC+umc Z" LZTdel

at a steam oressi of S p'ia with, ccooliuc ' wazer vet, % WI...i.i

nrcm 5 to 25ft/sec.

Cmd'nsaiondata was obtained for a snl,0.625 inch ou-tside&

diamveter, 90-10 coppe-ickel tube inas lated ruebndet Jt

minie the overall, inside and outside heat rnans: -e. h

overall heat tranisf er coeficient was derenrife- directlyI~ frmy experi-

imental data, anid -the Wilson Plot technicue wzas usek to d-eteMine rho

inlsidie anid outside heat transfer ccefficiets

The~ M ex-eillv obt ained values for theiside "eatrxhse

cet~aFicient are withiin S ne~cenTt of1 theheoretlical values mvadcted

by the Sieder-Tate equation. The exterimnIta2 value -tined fr the

ca! values mrwedicte byv the Nusselt &q-ati-~

cater" or Science in AUv sor: rxu; 7. Mar-
Mechai-nical Engineering Det'meIr Of

March1 19718 MIechaical Engineering
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Stress Analysis of Ceramic Gas Turbine Blades
by the Finite Element Method

Part II

John H. Preisel, Jr.
Lieutenant, United States Navy

B.S.Har.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 shou1 '-e employed. One analysis code used a finite

element program based on an isoparametric 12-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 Engineer Mechanical Engineering
March 1978
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An Experiaental Investigation of
Enhanced Heat Transfer on

Horizontal Condenser Tubes

David J. Reilly
Lieutenant, United States Navy

B.S., North Carolina State University, 1972

Heat transfer and hydrodynamic performance of three dif-

ferent spirally fluted tubes was determined. The tubes were

5/8" in nominal diameter and were made of aluminum. Results

were compared to 5/S" OD. 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. The inside and outsido 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 of the enhanced tubes

were as large as 1.75 times the corresponding smooth tube value

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

transfer coefficient increased by about a factor of 3 while the

outside heat transfer coefficient decreased by 10 to 20 percent

when compared to smooth tube values.

The results of this work indicate that the required condenser

surface area can be reduced by 50 percent if these enhanced tubes

are used in place of smooth tubes.

Asvisor: P. J. Marto, ME DepartmentMaster of Science in

Mechanical Engineering
March 1978
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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 temperaturp varying from

700 to 900OF with an exhaust stack inside diameter of

7.122 inches. Additionally a proposed gas turbine exhaust

four-nozzle eductor system 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.

-ii

Master of Science in Thesis Advisor: Paul F. Pucci
Mechanical Engineering Mechanical
December 1977 Engineering

Department
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trfects of nydrodvnamic V"a;-I-_- on Corrosion:

Study of 90/10 Cu-Ni
n a Flow Channel with a al Sea aU-er

Robert Paul Schack
Lieutenant, United States Navy

B.S., University of Wisconsin, 1970

The effects of hycrodn-amc ,-varables on the corrosion

4onterey Bay. A one centimeter squre 1ow channe was

u providiing a maximum flow velociry of 7.-R msec. T h e

l fow fiel-d was examined using hot film an e mome - zry i n an

attemDt to covaeraie ables such as turlbulence intensirv
to corrosaon rate. eneral conce-s or turbulence that may

" , t Oef towar -t: -

ffect corr-os on are discussed with avew toward solving

the disparities in reported corrosion data taken under i
different flow situations. Possible leading ed

ow= , sedge effects

due to t1he establishment of,7 the mass transfer bou n arylaye wr-aej

investigated and round to be negli:b-le in 4S hour tests,

oovided care was taken to avoid crevices or mismatches in

tne channel w-ilI

Master of Science in Avisor: Jeff Perkins
Mechanicai Engineerina Mecnanacal
March 1978 Enineering

Derartment
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A Feasibility Study
of Heat Transfer Improvement in

Marine Steam Condensers

Harry Thomas Search
Lieutenant, United States Navy
B.S., Bucknell University, 1968

A survey of condenser design principles and heat transfer

augmentation schemes is provided. Using the ORCON 1 computer

code, as developed by Oak Ridge National Laboratory, a

the7-mal analysis was performed en the main condenser of the

USS John F. Kennedy, CVA-67. A 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 equivalent 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.

Seve:i! 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
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SCATE VAttlAULE ANALYSIS OF A BOILEH SYSVVid

Chusakui So naaikrom
Lieutenant, Ito ai Vhai Navy

U1S, ayal thai NAval Aeadomy, 1%?l

Cie -;tatv variable formulation ot aFOsLSv W h e ee

ES- olei: is dhvv ei1op~cd f rom,, fu iddmeiti pAL tnlcipIes. T It

responsE af the model for v a I:iiu s inut it S l ts s
draetmined using CS Nr trhe I13I si1mnlationi 1aroyulue. The
sensitivity uf tue mod'el to various coetticlei- nt valuv. is

noted as re the charactepristic orl -,,UAs se tat is

for Small perturbationl value-s.

Mias ter of Sciee i Advisor: Thomas M. Hloulihan

March 9\ eprten
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A StatistIcal Study of SynopLIc Storm

Activity over the North Pacific in 1915

Gary Charles Helse
Captain. United States Air Force

BS,, North Dakota State University, 1966

A statl stical analysis was made of the 00 and 12 GIT

surface wIlnd analysis prepared by FIeet Nuerical Weather

Central (FNWC) during 1915 to describe the synopt ic storm

aLtivity over the North Pacific Ocean. Temporal variance

of the surface wind components at each individual grid-
point was '"band passed (approximately 2.5-6 days) using

the filtering procedure of Blackmon (1976). Both the

original winds and the time-filtered wind components were

used to calculate the cube of the friction velocity and

the wind stress curl. Monthly mean maps of u. from the

f IItered wind components show clearly the locat ion and

intensity of the monthly mean synoptic storm activity

during this perlod. Also. this measure of the synoptic

storm activity was qualitatively related to the monthly

mean sea surface temperature (SST) anomalies as analyzed

by Nami as.

A somewhat surprising result was that the monthly mean

wind stress curl From the filtered wind components did no,

appear to have a wel 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-

sh I p was thouoh t to be p robab I e in view of the known pro-

pott ional I ty of wind stress curl to the Ekman pumping

mechan I si.

Master of Science In Advisor: Robert L. Haney
Meteorology Department of Meteorology
December 1977
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A Comparative Study of I-he

Coas~tal IMai ine Aerosol

Al.an Anthony Si monc.ic,
Captain, United State Air rorc-

B.S.. United States Air rorce Academv, 19'10

Aerosol size distributions near the coast of P'anamia

City. IFlorida And offf the Southern Cali~fornia Coast near

the Channel I'slands are inves tigated in thi s s tud\ Tihe

relationships of the coastal maieAerosol to wind sp-eed~

relative hiiditv' stabi) itv, and sub-syniop tic circula-

tionl are examinied Re la tive hunmi d i tv and s taj 1.I i tv are

shown to have the largest effect on the aerosol distrloki-

tion during periods of light winds. CoalePsc enic e anIid

sedimentation of droplets gr'eater than 1., id aius are

most pronounced when thle wind-1 speed and sea surface vro-

duction of salt nuclei aire weak. When wind sipmeds ee

7 misec, a statG of equilibriumn between eettio-ntn !4n<

production -)f these laroer droplets appearz, to exist. An

a1pparent none of transition between the- t-wo bub ble burst-

ing sea-salt producing mechantsms is observv near' .5 'tl

radius. The highest correlat ion be tween wind. speed and

particle concentrat ion occurs undev unstable ConditVions.

Secondary circulationis are shown to beo important deterii -

nants of the coastal 11ar11ine aerlosol in the ab1sence of

synoptic scale forcing.

Master of Science in Ad v is or: Kotne th L. Oay i dsoin
Me teorology Department CI of t eo0roiog'v
December 1977



Structure of Sviloptic-scelle waves
in the TropicalI PacifLic

During July-De,_cember 1974- 1976

Doniald Joseph IBepristis
Lieutenant, United States Navy

BS.A. , San Jose State University, 197?

Composi te wave structures, sea- surf ace tem,,peratures (SST),

and mean zoiial winds are studied for the peried July through
December over the three consecutive year's 1974i, 1975 and 197G.
These three years were found to possess an "average" SST anlom-

aly distribution, a cold anomaly Datterni And ai warm anomaly

pattern respectively. Radiosonde da1-ta for tho six mzonth per-

iod for each year and each of the six s ta tionSt ( Koror, Y'ap,
Truk , Ponape, Kwajalein and Majur-o) were anialyzed to derive'

comzposite wave descriptions ofl mzeridional -.nd zonal wind Com-

ponents, tem~perature and speci fic humidity. Iihe basic resul ts

such as periodicity aind, structural tilt were generally in
agreem~eint with previous research. Combining the SST data,

mean zonal IPlow and wave composites leads to somec new insights

into the effects of the tropical SST onl the semi-permanent

Walker circulation and tra'visient easterly\ waves. Results in-

dicate that the east to west oscillation of the Walker c-ircu-
lation may be directly related to the tropical eastern Pacific

SST. it is also shown that the migration of the Walker cir-

culation and subsequent change in the upper-troivospheric Plow

is directly related to the structural tilt olf migratory tropl

cal waves. Consideration of the wave theriiui structure and

its relation to the SST indicates that the w,.aves ene-0rgetics

mcay relect the effects of the upstream ST

Master of Science in Advisor: Ch.ilh-Pei Chang
Meteorology and Ocea nographiv IDepa rtmen t of
Decem,.ber 1977 Noteo'ology
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Response of the Upper

Ocean to Hurricane Eloise

Laurence Victor Friese
Lieutenant Commander, United States Navy

B.S., University of Washington, 1965

Buoy data provided clear evidence of mixed layer deepening and an

Jinternal wave caused by Hurricane Eloise, September 1975. Logarithmic

te,-Tirature profiles below an isothermal mixed layer were assumed and

used to nodel 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 were 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 column dwward vertical motion of ]m/hr or less pre-

vailed during storm approach, followed by upward vertical velocity as

great as 5.35m/hr during the 12 hr immediately following hurricane pas-

sage followed by downw7ard vertical velocity during the large thermcline

oscillations.

Master of Science in Advisors: Russell L. Elsberry
Meteorology and Oceanography Dept. of Meteorology
Decenber 1977 Dale F. Leipper

Dept. of Oceanography
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A St-udy of the Variation of Con1Ve-C'tjvV
\cl ivi tv As~ dC!with E3slteri Vwaves

in the "Tn'pica1 Pacifi c Using

vincenlt nuincis Ux'ft
L~e~inan.,United States Nv

.S. --niveIT~tv Of Oklahoma9,

A omi--s-Asito st-udy- 0s 'vt out to deduce the stutlof convec-

t-w aotivivv associalked With easterly\ waves Cat1 flvve t1-rical Pfacffc

vidiosoude stations, Ma ju"110, ll'V~~.u YA., And or'ur, for the

M'atelltinn'dAto an' 1110do \1ate rlsul tanld Jrill Fuv =ed

F,%.' I le I iWUII 's -mo\ mi act'vitv in. or near tr wave 4"loghls.

o1b Olstribut Lon is similar to that of' tlhe humiditv field convosited

Pwviowsly 1by opvi~si (9l)

!I ozxlor to ea Ine the 17ossilble effectLs Of zea-sur-face tonw~fituw

onI tnopical convectkion. the waeo~n~dcov\ctionq, ~.dthe seiaoal-

\an ovectiv fielis as in iated bv the stliedt z~cmav

"o the Seasonal m110an sca-sturfaae tempervituiv. It Is 'Found that West

1t -1a 4um the int'eronnual an".:ata variation of the 10-dopvo uprstvlu

SfNa-zSurIace' tenipenvatufl? I~v much b'etlter w ri'tivo c rt-vlaion0 witfh

thelse of the wavo-orgarnized A-v-cti%.z field than those of the seasonal

vman. Duhi n-SuLt. is onsistent withul that for telatter hnalves of

stlieCloud 'at I nd Plon'ri, L C!s fI'L I1T~ Isuit of a ritvo Corr=I-

lat ion between the waves' un i-txosvheric thenwil stl-vuctumv an d the

gidcve tpstivar seal-surface tel xiue t sg t tha, the sea-

surfacetetextr In thom tThd ia te Vntem\C11n1tv moty exert a
tN" Iv wflec kn th oueciv tl\ mdlzatced 1-v an easterly

wae. mkew-r. no0 similar Influence of telocal sea-surfc - ep1vi

tur11e Can be- found fOr the total convection'.

Master of Sc ~Cnc 11 Advi sor: Owi-i'i hng
Meeoolgyand C I*-r ' ~u'nn oft N.etoovocy
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Salinity Effects In an

Oceanic Mixed-Layer Model

Richard Alan Paulus
Leu tenat 1  Unte d States Navv

B.S. Iowa State Unlve-st\', 1 9m

A one-dimenstonal mixed-laver r-odlel of ocean thermal

structure (Camp, 19 G) was first modified to etoerm"8 . the

effects of a salinity profile on densit,,y struc,,ture ald

secondly to observe the added evffects of surface salinit"

flux, Tl'e model was tested in August andr-,-..r

1974 with (1) hydrocast data at Ocean Stations POTEL and

PAPA and (2) salinit prrofiles tatistically derived fom,

historical data for six ocean sat ons and adjusted to
anlt _, obs -et -v...

corre-spond to a obse-ved T. nluson of sal

ture did not significantly affect mixed-layer de'th or

temperature predictions ,-uring the summer Period. Dur..A n

the winter period, sal-inity structure tended to

deepening yielding a slightl\ warrer sl- halowe m xed
layer. Surface salinitv flux altered nii.antlv the

thickness of the isothermal layer, with decreses a thick-

ness during precixitation (F- P<0 a a. tenenc for.in-

ased thickness during som-ze pe-ods of net downward heat

flux when E-v>O.

Master of Science in A,hisor: Rssell , Slsbery
Meteorology and Ocezanography- Dpartment of
Ma ch 1978 .e t eor ol ogy,
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Dynamical Numerical Prediction of
Large-Scale Thermal Aniomalivs

in the North Pacific Ocean

tayne Stuart Shiver
Lieutenant. Uni ted States Navy

S.S., University oC North Carolina, 197

A ton-l vel primitive equation ocean circullation model

is used to investigate the formation and evolution of larce-

scale tlermal anomalies observed in the cenitral North Paci-

fic Ocean during the fall and winter of 19"6. Several ini-

tial value model integrations of 4 months duration are

carried out in order to help explain the observed anomaly

devellopment. Initial and verifvino ocean, data downI to 400 m

depth are obtained from the NORPAX ships of opportunity pro-

gram, Anomalous atmospheric wind forcinQ4 is obtained from

Namias' monthly mean sea-level pressure anomalies, while

climatological heat fluxos are ised.

The skill with which the model simulates the observed

anomaly evolution in the different e xperiments is estimated

synoptically and measured statistically by calculating root
mean square E4.S) temuperature errors and 8, skill scores

Analysis indicates that anomalous atmos heric wind forcine

improves the model ,redictions in the upper levels. For

this particular winter case usino climatoloical heating.

however, knowledge of the initial anomalous temperature con-

ditions does niot improve the model results. The model skill
at upper levels exceeds both persistence and climatology

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

comparable to pe-rsistence but not as Qood as climatology.

Master of Science in Advisor Robert L. laney
oeteorolog " and Oceanoaraphy Department of Meteorology

December 197-
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An Analysis of a Lanchester-Type Combat
Model Reflecting Attrition Due to Unit
Deterioration And Ineffective Combatants

Paul Augustus Bigelman
Major, United States Army

B.S., United States Military Academy, 1967

This thesis develops a Lanchester-type 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

]i engagements. The result of parametric changes to the model

is discussed. Victory prediction conditions are given for

the model. The implications of the unquantifiables 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 Optimization 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 U

be expressed in terms of linear or nonlinear programming models with

several "criterion" functions instead of single ,objective functions.

A variety of techniques have been applied to muticriterion probem,

but the approach used here, "The Dynamic Programming Approach to Multi-

criterion Optimization Problem," is based on the concept that the ideal

solution to a multiobjective 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 nondowinated points .and

corresponding nondominated solutions of multiaggregate return function.

Master of Science in operations Research Advisor: J. K. Ha-rtman

March 1978 Operations Research
Department

102



SIMULATION OF POSITION ERRORS WHEN
USING SELECTED ARMY MAP PRODUCTS

Jimmy Wayne Cotner
Major, United States Army

B.S. Mathematics, University of Oklahoma 1963

A simulation approach is given to estimating the

distribution of navigational errors obse-rved during a test

of four Army map products, conducted by the US Army Combat

Development Experimentation Command. Exponential and Gamma

distributions are simulated with sample sizes identical to

the actual data. The simulated samples are then replicated

one thousand times to provide sample sizes of one thousand

for key parameters such as skewness, standard deviation,

coefficient of variation, range and selected quantiles.

Comparisoa of these parameters is then made vith the parameters

observed in the data to determine t-he fit of simulated

-distributions.

Master of Science Advisors: P.A. W. Lewis
Operations Research S. H. Parry
December 1977 operations Research
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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

target 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 Operations Research
March 1978 Department
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iuonparametric Estimation

from Censored Data

Lee Won Hyung
Major, Korean Army

B.S., Korean Military Academy, 1970

A| 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 techniques. 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

Iclcg 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 product limit method. A computer simulation is used to generate

the times of death and truncation from a variety of assumed distribu-

tions. No sinqle 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 =
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mil~i tairy Sateli .te Comun iiAtlo -1%

13.8., Idnna i oe cket~ 91

cosstn of satellite anterrestial radio IA~k# is

term~ials anid thle gatellite lin.ksar~e hAgly inuwrbe

n~tu~r nd-he l.oations of sA~eilite grournd totirm-I I lid

geographical condition in rsneA

Master of Science it- T1hesi 9 AdVisort G. 110ward
Operations ftesearch Ope r t ions1 tzlweal nh
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Shnulation of' tile Tact i cal

Edar Pee Kelleher J.1.
Lietennt oloiet Unted Sta tces Army

1 1B.S., Boston College, 19it)

I '1'his thes i s p roen ct: S a s tochit st ic s4illlulationl modeir of

it field arti llery cannon battery inl mupport of tile dofcnse.

I Th~~rie opera t ing c I mnts of0 tile fi ci d a rt iller fv ire' suppot

L ~syst eli, a target ar'ray an d a1 paraillctt'ical lv genlerate'd ter'-

1 ~raini are represeittod . Ta rget det ect ion , seleQct iont bazzd onl

-1priority , and ongagement are. simulated., as are t ile reso ts

of engaging targets. 'rile result s fc varvying f ci arit Il erv

I tactics are invest iga ted mindet svvera I sets of conlI tonls.

'rhe effects of' tile tact I. es anld conldit ionls aq ilnd iceatIed b%.

five Measures of Eiffect [velless .41,10 preseited and st at ist

Catlv anlalvmed. Cone ins ionls resu It ing fromt thc alaivs is nre

presented and potenitial tfuture appl icat ions and expiansionls

Iof tile mode.l0 are (IiscuNew. l

Master or Scijence inl Akdv i sot' -8. It. Part'v
Operat ionts Researcht Optrat toll.. Researcitl
De coumbcr 1 197 DO pa r' t tie lit
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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 prrgrams. The effects or 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 Thesis Advisor: S.H. Parry
Operations Research Operations Research
March 1978 Department
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An Analysis of Optimal Tracking Rate Filters
In Support

of the Supplemental Fire Control Test

George Edward 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 collected

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

filter times.

Master of Science In Advisor: S. H. Parry
Operations Research Department of
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A Proposed Damage Routine
for

the Warfare Effectiveness Simulator (WES)

Ellen Franz 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 t'o-sidod, 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.

Master of Science in Advisor: Alvin F. Andrus
Operations Research Department of
December 1977 Operations Research

110



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 well-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.

i

Master of Scienci. in Thesis Advisor% J.K. Hartman
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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]),

variance 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

M Operations Research Department

March 1978

112



gA

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 A

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 Warfare Training War Game

Gary Leonard Coyle
Lieutenant, United States Navy

B.S., United States Naval Academy, 1972

The emplcyment of manual tactical gaining in a training

environment is discussed, outlining the advantages and dis-

advantages of this method of training in the 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 Officers in training junior officers using the

Personnel Qualification Standard (PQS) System is described,

with recommendations for further use of the game as a possible

tactical training tool.

Master of Science in Advisor: A. R. Washburn
Systems Technology Operations Research
March 1978 Department
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Human Factors Evaluation of the
AN/UYQ-' Display Console

Thomas Edward Klocek
Lieutenant, United States Navy

B.S., United States Naval Academy1 1969

This paper analyses the AN/UYQ-21 display console from

a human factors standpoint. The AN/UYQ- I is programmed

for use in NTDS acoustics displays and can have fire

control applications. The paper is organized so that the

current threat and the Naval Tactical Data System are dis-

cussed briefly in the introduction. A general discussion

of man as a system component follows along\with a descrip-

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

ot the console are discussed at length including controls,

display, viewing angles, maintainabiity, symbology and

physical dimensions. The paper concludes with comments

and recommendations for improvement on this and follow-on

svstems.

-=i

.1-laster of Science inAdvisor-: Douglas r- Neil
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C-a r e ct D e ve I-o- P....... t + or-

Antisubmarine Warfare ee, r . .'

Abraham Je' Las'o vI
Lieutenant. United States Navy

B.S., United States Naval Academy. 197

A.ntisb umarine Warfare techncio.V has Made Sx_...xcant

advances since World War IT. Howev , this he si4s is h sxd

on the assumption that training 'For ASW Surface .f. -l oee rs

has nwrt kept pace with th-s rapid trowth

This thesxs proposes tha- -he Career Dattern r sur ace

officers deSiri.. ng in-depth ASW trai- u..g be m a tet

improve this situation while ailowinc surface- ..fficers to

maintain a viable career patt. -ern in the Surface WAfare cor-

mun v. Such a career patt-ern seems to be feasible.

MastIero Scionc -n Ad!v isor >uis Ni
Systm:5 Technol Og,
March 197S ner-ati±ors Research
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Radiation Patterns by Computer SimulationI J 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

also modeled using a digital Geometric Theory of Diffraction

G TD) program to investigate probable antenna mounting

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

GTD tank model for three 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 required 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
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Soviet Involvement in Africa--A Descriptive
and Quantitative Analysis

Bruce C. Cook

Lieutenant Commander, United States Navy

B.A., Dartmouth College, 1962

I

Paul M. Hoffman
XI Cowmander, 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 see if there was any significant underlying

pattern which might be useful in measuring and/or predicting

future Soviet penetration of Lesser Developed Countries.

"Guttman Scaling" was successful in measuring Soviet "involve-

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 oil crisis. Second, was

that other mineral resources p~ay only limited 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.

Master of Arts in Advisor: Jiri Valenta
National Security Affairs National Security
March 1978 Affairs Department
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Charlt; 3 1rzderick Gore
Lieutenant, United States Na,'yF

B.A., Unive%,sity of North Carolina, 1969

The objective of this thesis i- to ex~amine Japanese per- -

spectives toward re1.alli-ns since 1971 througih the Nye,

of intrrst group'a which have a significant foreign policy r~

in Japan. It is viti that Americimns understa'nd these pert:PectLves

in lig~ht of the potoni--l for improved Sino-American 7:elatio.--.

in the neudr term. As baokground, some security apucts of japaln's

foreign policy are discussed ankd U.S.-RC. 1iesfml49

present are encapsulated. Tho toreign poliev roi~es and the attitudos

of the ruling Liberal Democratic Party, the oppori~on p~trties, the

central bureaucracy (Ministry of Foreign iffaix-s and Ministry of

International Trade and industry), the economic ccommunity ansi public

opinion toward Sino-American policy devel-npments .and cutrent issues

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

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

consternation within these groups and that thay all perceive the

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

Master of Arts in AdvLu-or: 2laude Buss
National Security Affairs National Security Affairs
March 1978 Department
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Japan and North Korea: The Grot.ing Accommodation
bieei, rJaoan and North Korea and its Effect
on the National Sect 'ity of the United States

William Jamie lulsey
Lcot onant Comnmander, United States Navy

A.B., Princeton University, 1967

The purpose of this thesis is to analyze the relations

het:weer .Japan and North Korea, identifying each nation's

cu.,,ev,'pst " its own security interests. It has, by way of

intruduct:;on, described the present status of Korea, both

north and south, and examined the transitory division between

the two hal]es of what both profess is a single divided country.

Chapter !I exam:ines the strategic significance of the Korean

perinsula to Chini, the Soviet Union, the United States, and

*. Japan.

Chapters III 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, based on their own strategic interests. The effect

of this accommodation 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 Meehan
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 upheaval 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.

Master of Arts in Advisor: J. Valenta
National s'ecurity Affairs Department of National
March 1978 Security Affairs
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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 idenitifies and analyzes Americati images of

Arabs. It is a content analysis of nine years of thE New

York Times (1967-1975), which: (1) determines whether the

American image of Arabs is unfavoraule, neutral or

favorable, (2) identifies the favorable and unfdvorable

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

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

analyzes these findings and assesses their importance in

futufe policy formation.

Data was collected on thirteen Arab nations and the

Palestinians. Statistical techniques of content analysis

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

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

unfavorable American image of the Arans; (2) the three most

frequent themes found were that Arabs are terroLists,

factionated 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 unfavorable

rating, and; (4) this type 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 Louis 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 publicI 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

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

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 for~edGreat 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 is 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 177 Affairs Department
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Civil Defense in the United States

Theodore Eleftherios Tzavellas
Lieutenant, United States Navy

B.A., Louisiana State University in New Orleans, 1972

This thesib analyzes Civil Defense within the context

of its contribution to L 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 topic. 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: Frank Teti
National Security Affairs Natl. Security Affairs
March 1978
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THE FPHENCH LEFT11

DEFENSE POLICYI Mary Elizabeth Walsh
Captain, United States Ali, Force

B.A. , Stanford Univrsityv, 1,%!

Thlis tudy reviews t hle historical dev eopme t of t e

sociali1st and comimunist movemients il Prin, f o .uin sped-

fl c Iy onl tihe c'rig-1s and evo hutilon of theli atz tue re

g51-ding Pr'oblems of national security and dteense. There

is an Inivest iga ti ol- of thle ph lilosophical social' economin

and political conditions which ga~ve birth tko socialisml in

modern (i.e. post-revolutionary) F1.ranlce. Thts* Study aIttempts

to illumillato thle differenices, "1as well as thle smirties

between thle Social ist and Comnsvat s*tetomi

branches of I-he French Left. TPhis st-udy, also, demonsztrates-,

thle di fficulty experienced by the1 tUwo Fart ls inl recone tI.iig

their theoreticeal Ide, swt c on toerpo 'ary pratia eXgn

cis.Our tile lhe 20th cenitury thle FrnhS0(lalis'ts- and

Cor'""nl1 :ts have nlreadv Coofl~r'tel 11n twe 'vedeo-am lil

Lefti1st govortnmints. ThII stUdy, reOVIews the defense dec I-

slons maide by the Leftist 1mini1stoers of thiose( O' tont5ll"

and. the defense tpl atw olaborated by past and pren pa ry

leaders of thle Frencho Left.
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