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FOREWORD

hr  idv~~c ex ell ence of an educationa l institution i measured
t~ t~ achievements of its faculty in teaching, researc h , an d rela ted
schol i rl~ en b ivors . It is the policy of the Nava l Academy to provide
and ~iin tai n an environ ment in whi h research activities that contribute
t the r f ~ssi on al growth of the faculty and outstanding midshipmen
~ ,‘ 1 i u r s h

The rt’~~~1r~ h (I( t ivi ~ i(” 0 ’ the faculty range from very applied
coopera ti~ i y~ dies with the Nivy research and development community

~nin ii inv e st  i qa t ions concerned wi th extending the
rnn t ‘ r ~, of knowl edge . The broad scope of researc h descri bed in
hj ~ an r ual rt~~ nrt re~ ~P( t S  the interes ts  and exper t ise of the par—

t ic i~ a t i n (~ ~~~j1 t i  a n d  H d s~iipmen , as well  as the ava i l ab i l i t y  of
1a~

( rat r -~ , li brar , nil o~ put~~r f a c i l i t i e s .

T h i s  ~uL l ic it i on  was comp i led to acquaint the reader wi th  faculty
inn i d - ,h it en resein h e f for ts  being done behind the classroom scene.
P~ e a r  S re u l t s  ire ~)ubl ished in manuscripts , reports , and prest igious

~~f ~~~~~~~~~~~~~ f~~c c ~~~ n~~1 rn~~~tj n n~ ~~n~ JJ V ‘- -  - - r~~ ‘-‘~ ~ ‘- ‘- -~~-‘~~~~ ‘ • -~ 
.- -  - ,- -

(cflt~~!(n 1~ es. in addition to their teaching and research , the faculty
contribute to their profession through participation in professional
societies and consulting activities. This publication contains
su ;raries of completed and on-going faculty projects, midshi pmen
research course projects including the Trident Scholar Program , and
lists o~ presentations and publications. The work reported on was
conducted during the period 1 July 1976 through 30 June 1977.

External support continues to increase significantly reaching a
leve l  of $444,000 in Fiscal Year l97T and $895,000 in Fiscal Year 1977.
This is undoubtedly due to the additional opportunities provided by
new labora tories in the Engine ering studies Complex and the initiative
of the well - qualified civilian and military members of the faculty .
The increased interest and support by the Chief of Nava l Research and
the Chief of Naval Development continue to play a signi ficant role
and are qriteful ly acknowledged .

BR UCE M. DAVIDSON
Acad ecic [)ean

./~ / :~ ~z ‘i’. /~ ~
RI CHARD D. MATH IEU

Director  of Research
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AEROSPACE ENGINEERING DEPARTMENT

1.of ’ : r. I’ f r  ~1ir le P. I’ wf ~~~ , M N , Chair ma n

r enclosed an n u i l  r~ ~ rch sucnniry fo r  th i s  t ) o ) r t n I f n 4
~ rev e a l s

j l ’O r O S t  t v  )~~; n i r t n i ~~~ f i r u l t v  ove r a ve ry wide range of sub jec t s .
~ eve r ,  r i e r l ( r  of ft M e p i r t ’ ent s tf .lll ve_m an ficul~ , i s  i n v ol .i i r j

i n  ‘
~~i i ni ~ know l t~ on some f r o n t  ier from the ther mod ynac i c cyc le  i f  a

c i  i s t i r r i a  1 combust ion eu~ m e  to seeding e f fec ts  on condensa Lion
c i  ~~r va por  in (let ot y rfiHi c nozz les .  Th is  intense research c~~fort

n v  i d S  a ci n i t j o , r b e r e  for learning and chal lenge.  C r n s e r t ~~ n t 1/ ,
the f i i u l t y  is dyn am ic and up-to-date in their respective fields. ~\ i

a r rsu l  t , the under g raduate instruc t ion they provide is a l so  up- t .  ~1a~ n
‘n f t reY  inq to thu s tudent , dynamic , and relevant .

~1ids hi:niu n a re very a c t i v e l y i n v o lved in the research ef f o r ts  of
t he i p a r t ; ne nt Thr oug h the Tr ident Scholar Program and ruieir~ h c o u r s e

t h e y  explore l i m i ted  port ions of a faculty member ’ s larger res e arch
effort or take on small indenendent study . Research adds sp in e ~o the

r i r h in ~ envir onment and the rare excitement of discovery to those
epti ni the cha l lenge.

This  past year has been a par t icu lar ly  exc i t ing one . Our ‘ lodified
intern a l Cnmbustion Engin e Project (NANBE) pursued by Professor Pouring,
“ i . Blaser , and others has ma tured and blossomed . The results of this
re ,carch are receivinq nationa l recognition. Not only are militar y
applications being aggressively pursued by Department of Defense inr ncies,
Ma t civilian applica tions are be i ng pursued by the Commerce Depart ment
and the Environmental Protection Agency . Commercially, Ford Motor
Com~oiny and Avco Lycom inq Divisi on are showing a great deal of curiosity
and serious interest. There is a very strona possibility that the results
of this research will affect the entire internal combustion eng ine market
both milit rily and commercially .

There are , of course, a number of other areas being activel y pursued .
A new major research project was begun this year , as Professor Carson
designed and built a winq-in-qround -effect test facility and then pro-
ceeded to perform dynami c tests of the wing over a water surface. The
w or k was supported by the Naval Ship Research and Development Center at
Carderock , Maryl dnd . Work was continued by NAVA IR Research Professor
Gill e rlain on Seeding Effects on Condensation , and by r~ search Professor
Sladk y on the Crypto -Steady Energy [xchanqe project. The Department
supported over $300,000 of funded research durin ci Fiscal Years 197T and
1977 , wh ich included two Trident Scholars , and six midshi pme n research
orojects. It has been an active and excitin g year in Aerosoa ce
Engineering .

* ** * *
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)‘H sean n 1o n :  A s s i s t a n t .  Professor Wi  11 l iii 3. Baqar ia

S lunns or: flay i i  4.  Taylor  Naval Mhi p  Research and l iev i loume nt Center ,
Annapo l i s  Laborator y

The technical  objec t i ve  of th is  pro ject . is to desi g n , a naly z e , and
~~~~ the most pro~i is inq methods of const ruct ion for compos i t e  f l ywhee ls
fo r  energy stora ge and qyroscopic contro ls .  The approach to the projec t
is: (1) analysis of composite flywheels , (2) detailed design of thu fly-
wne i . ls .  (3 )  desi g n of the test  equipment , (4)  const ruct ion of the f lywheels
and test equipment , and (5) evaluation and comparison tests of the flywheels.

INVr MT I GAT I O N S ON A TWO-DIMENSIONAL POWER-AUGMENTED RAM W ING O P E R A T E D

~T~ T I CA LLY OVER WATER

Pe - ’ a r r h p r ~ Professor Bernard H . Carson

S~~r n r~~~r David 0. T a y lor  Naval Shin Research and Development Center ,
Card e roc k Labor a tory

This research concerns experimenta l observations made in connection
wit ~ a lar oer comprehensive investi gation , currentl y underway, aimed at
tft a e t u r r ’ i na t i o n  of the si gnificant parameters qovern inq the behavior
of ~ r power- aunm ented ram wing . In the present study, an attempt has
t i er ‘ ide to d i scov e r  and to c l a s s i f y various phenomena having to do
w i t h  t h i s  con ic ;  t whi le  in the s ta t i c  mode , in the nresence of a free-
wa t c r  sur face .

T he pnwer -au qc i r n t i d rim wing (PAR N) is a wing desi g ned to operate in
1 p 4 f r c  t , one .v h o e  l i f t  is enh a nc e l  by us ing the a i r f l o w  of a

t hr ’ , in r to crc i te a hia b-pressure region under the win g . Opt ima l l y ,
Sn . ~

‘ ‘ i d ’v  ice sho u ld be desig ned to produce the maximum l i f t  auqmenta t ion ,
in i ia r ie t j  if  o ;ne r a t  m g  condi t ions , w i th  the minimum s a c r i f i c e  of
P’ : . 4 l s i v e  ~h rast .

F * , c r n ’ * . r  ft ac re performed in a recta ngula r  tan k , pa r t i a l l y  f i l led
I ft w a t e r , and s; tni ’ ed h y i  f la t -bo t tom ed airfoil section , derived from

a NA(J 0015 t h ic k ne ss  l i s t v  ihut inn. Upstre am of the a i r fo i l  was p laced
d ~W ( ’ — n1 i r r Ie r i s  100.1 1 i r jc , a] so spanni nri the t a n k .  One side of the ta nk
W ri  *~ an spar fnt , ~ c permit flow visualizat ion. Two-dimensional turbulent

et theory was used ~o est ablish t he  relationship between the ~et exit
d~ nri ’ ic oni s uri and t he  pre . .j r c  r’o avery under the win g , which was
, rO ir te d  1 / ‘ v ~~er i n u r t i l  cv . i * n i , It was f r ~i r i c i  that the recovery of

pr c a ri was not hi jh  1 y i ns it i Vt ii jet gnome t ry ; however , the forma t. ion
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of s~ rav wa s.  For m inimum spr ay  form at ion , a jet impin gement angle of
about ?5~

’ was established . ‘ev i c t ]  ir it c resting wind-wave flow insta-
bilities were observed . A t h r u s t - r e v e r s a l  phe i menon , predicted by
i nviscid theor y , could not he dupl ii a t e l  i n  the present exoeriment.

1I GH- ’ L T I T U O [  S IM ULATI ON CHAMBER

°*‘ e i rcher : Peseari b Professor Joseoh D. Gil l e i la i  n , J r .

‘pon sur: Nav~ 1 A ir  Systems Comma nd

The ob jec t ive of thi s pro ject is to design a hi gh-altitude simulation
cha r t e r  ~ r r  the aerodynamics laboratory in Rickover Hall . The f a c i l i t y
a i l l  he used pr imar i l y  for laboratory demonstrat ions and for midsh io men
and f t r n i l r y  resea rch p ro jec t s .  The chamber w i l l  s imulate pressure , ten-
I r r I t u r e . and humidity condi t ions for a l t i tudes up to about 20 ,000 feet .
S t c o n i i r i t ~~, the fac i l i t y  w i l l  serve as a plenum chamber for a hypersonic
wind tunnel

The desi u n is centered around a wind tunnel diffuser section . A
vacuum pump system will produce the low pressures , and a recirculating
ref r igerat i on syste m w i l l  achieve the low temperatures for design altitude.
A s e ;a r a t e  humidity control system wi l l  be included . Viewin g and instru-
rni nt i t i o n ports w i l l  be provided for flow v isua l i za t ion  experiments and
for laser -op t ic  f l ow dignostic techniques.

Two ro n t rac t s  have been awarded , one for a refrigeration heat exchan ge
syste m , and the other for the hookup of the high v a c u u m  pump ing system .
A bunn ~id i ty  system and instrumentation panel are yet to be speci f ied .
Further de ign work w i l l  continue through the summer , w ith  the fac i l i t y
hopefull .‘ com ing on l ine in late fal l  of 1977 .

INV I ’ T I GA TION OF SEEDING EFFECTS ON CONDENSATION

Pt tamche r: Research Professor Joseph 0. G i l l e r la in , Jr .

Thonsor: Naval  A i r  Systems Command

Th e p ro jec t  co n t i nues  the invest igat ion of the e f f ec t s  of seeding
on the condensation of water vapor in ae rodynamic no~ zl es . The expe r im e n t .
i re aim ed .1 ’ gaining further knowledge of the fundamental p ro ces ces in-
v nnlv r d in heterogeneous nucleation , i.e., ohase transition Mused on
f l u t ing nuclei of d i f ferent species , wi th respec t to i n i t i a l  a r t i c l e
f u r rnit to rn and subsequent qrowth rates. The resu l t s  have m m a c tau t
ippi i c t  i n ’  in such a reas as hurricane seeding t t c  hn ique s and ant i  -
f ou dev ice for a i r~c r ts .
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5 is i n g  ( h n n  i i i ]  i ice t i c ’  . nd t ur Ine]  ai 1 1 to :j L i Ii / 1 1 .  The
i n l i n s i t  inn nuclei w i l l  he p r o v i d e d  hi chemica l s i l ft qenc ra t ed i t  the

It i o s ; m r i c inlet of the wind t u nn i . Col 1cr t i  sie~ lp i of th~~~c :a r t icl r ’.
‘cr1 1 t i c exam ined for size d i s t r i r u t  j o i n ’  us in g a scannin g elec t r on -micr o
scope . 5 r rssure d i s t r i t n i t i o n s w i l l  a ln ta jn ed Mi a~ ia l t r . i j ~~ ’ e  ( 1 f t h e
.‘. j H  J r irl r l te st se ct ion. It is linni d t m i t  a laser  i l o c n ’ i . t er v i  11 ti e
a u n t  fm m n H , ii n v * l o c i v : n r o f r l r s  at  d i f f e re n t  t ial p o s i t i o r n s  in ~~ e

1 ~ mc c n r s p i  r i ins w i t h  r e s j  i t s  c I c ni li ted I ron f he c ’ ~u a  t ions o~ 
‘~~ I d

n o ion .

0 r.~~ i r n i t n i r y  seeding ex pe r i ment s us ing ~rirri ~~
1 l y i O 1 i 1 .hane ‘st •’F) seed

run in su er and f a ll of 10 71 . Pi su l ts  ac re i n c n o o ] u s i v e  na rt ,ly
due i:r y ioi u n it ir ’nt c o n d i t i o n s .  The wind t14 ’ rn ’ l mis  di sass emhl ed in
J i r s u n y  l~~77 and r e l oca ted  in t he R ickover  Hal l  h ir ih -s p ee t aeroiy ’~ i c c
l i t n o r a t n r y .  Ic soon a s the tunnel is opera t iona l  , fur the r  t f ,~

t s ‘icr
: 1  a t rod

I ED I I RNAL COM [II ~T I ON [NO I NE PROJECT ( NAHBE

~ c ’ . ir: .h c r s : Professor A ndrew A.  t ou r ing , Profes sor liruce 0 . Rank in
(Nav a l  Sy s  ems Fng I herring Depart ment ) , Ass istant Iro r i ss ir
Eugene L. heating (Mechan ica l  Enqi n e e r i n q  Depa rt. r c r t  ) i i i
Richa rd F. Blaser (Contractor)

Sp on so rs :  ~Pival tA 1 ter ia 1 1 or m iand (Code MAT-037) , Nava l Sea Sy ste mm ~s
C o ’ na ro l  (Code ‘J’\ V St /1 - 033 1), and Of f i ce  of Na val  Rese a r c h
(Code O N R- 473)

The a rincipal goal of this project is the refinement of and develop—
mi nt i f  basic und erstanding of the new proc ess of combust ion in internal
com t~~st ion enul i nes wi th a ressure r x c h a n j e .  The standar d internal car ’-
t n a s t i n r n  c n l i n e  p is ton is modifie d with a cap creating a secondary chamber .
‘.t ol i ’i c a t i ons t g  ca r h u ret i o n , cor ,l, ined w i th  th is  p is ton  m o d i f i c a t i o n ,
r is u 1 a in e r r  i n c  opera i ni on a new , more e f f i c ient  thermod ynam ic cyc le
A t u t o r of engi ni’ . have been riod i f led .

The ‘ng i nes to i i  te have g iven up to 35 percent improvement in fuel
in o r no r nn y at low r ;  i , e� tended the rang e of in ternal  combus t ion  en l i ne
o p e r a t i o n  from oaeration at , no outou t to full output , greatly reduced
e~ haus t . cm i sc ion , ann h i ve been opera ted on m any fuels. Research is
curr e n t l y  being ex p ar ild t~ lie u] e ng ines.

In terest  in the c ro j e c t has been shown by a var ie ty  of governmen ta l
1 M a r 11 ies and cnrr,nercial industries.
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Pe’,t ,t r i n n , :  Pi s e i r n  t i  i ro t i sni Joseph F. Sla IL,, Hi . ,
‘c l i i  w 1 . c u r i ng , d i i i  Pro ’ c ’ ’ ’ n, r l05 f ) i F) V .  E ri c ,
i c O r ~ a W , i s h i r i r t o n  On iv a rn , i *  , (Contractor)

Imn ior : M v i i  ~~~ C v t n n  (,i i i i i ir i il  ( C c cl i ’ ft ’~ . 1 1  O lC i  2)

it r + ives of t iii’ C r v ; i t o — S t c ’ i t  Energy ix c 1i i nqe ( C S F E )  am i°( t
art to r ai n in in - le pt i in~ i r F n t  un it  u n d e r t i n d i n rj  into the ~l , r i l - f l j i d

. r n o n r ~ ha inn e liv mr css ~ire f ote c ’ , t i n identi f y and dev elop theory ( ( n t
• i i’ , a n t al li y i n  f y t i n e  l t n r ’  r i n a nn e r i l i nvo l ve d , and to develo p ier f r n ri’ n/i a e

mip s a n t  i le nt i f,  a p r n~ icu t ion scena ri os fo r t1 in CSEE orin cip ies

I ni i c i l y ,  an extensiv c revjen’l WI ’ conducted into the CS LE
a r c n i  a i r !  ,n soci ited problem areas such as fluid jet interactions ,

1 1 _ j o  i r ~~~e i  ‘ ions , jet s t a b i l i t y proble ms, etc . Professor Foa has
I ni t i a ‘‘ I  ef ‘ eft • ci d °ve l op a n i c i p r a l  model that w i l l  predict  the

orm i ri a of a l imi er of th rus t— g enera t ing  syste ms and thus prov ide
a com:n ara + I y e  ‘~~~ ins fir vari ous propul sors.

is se end ye i r  of fo r t  w as devoted to the f a b r ic a t i on , tes t  i flu,
a n t  i t s  t r u n n c n t i t i o n  of a c ryrto— steady th rust  auqns ent.or.  1 ranqe of
‘ c ’  t spi ‘ r i c eS ‘la s dii i gned and fibr c i  ted at  t ~~ Mava l Re search  Lab—
Oni tory .

The pt ’ e + r t n i c t iv i  ty f o c u s es on the data reduction and displ a y
s~~’ t r r . If is pl anned to utilize real ti t le data reduct ion by the use
of he pp p— i~ co n pu fc r a n d  1 ynet ics p lo t te r .

*****

N I N V U M T  I OAT I ON OF POSSIBLE CORRELAT I ON~ Bi TM I N I M D IV I DUAL PILOT
] . [ O  I OM ,~ MCI INS NI URO LOG ICAL FUNCT IONS

Re’ , c a r c h c ’ c :  M~i l ’ h i p [pan 1/C Ed gar Enochs

7 v i s ers : L ieu t e na n t  (,o nr iunder John A.  Burt,  OhM , Professor  O t u ce
Johns o n (Nava l  Systei:is Enqi neeri rig De; lrt i n i n t  ) , 10(1
As or ia t e  Pro f es sor  hard Montor (Engineering and Technology
De par t r r nent .)

‘r ins er: Tr ident  Scholar  Progra m

The n u t mO se of this stud y was to deter m ine whether a rican i nirf ul
cur rd a i n t l  c x  1st  5 be tween  some n pca nt i ~ i abl e element of a pi lo t  s
‘ a ’ iir o lo q ic a l act i v i / and his performance at the controls of an

i ’ m  r a f t  w i t h  : i i rt i  ular emphasis on l i g r i l e d  performance as a result .

7
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of r i r i t a l  I a t i q a r i  The s i i lv r r ’ p rese nts the s imul tan e ous dev o l i gi r :nr ri t
o f two un t i u l  ly independent areas of i nves t i n i t i on  and their rv e n t u a l
inte g ration for the purpose o’ correlation anal y sis.

!1e ausp the evaluat ion of p ilot performance has t r a d i t i o n a l ]  v loo n
subj ectiv e in nature , a new and unique s y s t e m  for guant if /inn pilot
perfo rmance mac developed using t hi’ Sinqer Gu T—l B  L ink F l ig h t  S i m u la to r .
1 y t r~s n’ iis a lso develo ped for monitorin g and recording p i lo t  neumo-
lo g i ( a l  funct ions in a coc k p i t , environment .

Signi f icant  chan ges in p i la f  pe rformance and neurolog ical funct ions
were observed as a result of sleep deprivation , holding a l l  other fac~m r s
as constant as possible. An apparent trend was observed re lat ing  chan ges
in p i lo t  performance to changes in a p i lot ’ s p re- f l iq bt  neurological  s t a t e
described in terms of cross correlation and cuherence function analysis
of evoked potent ial  tes ts .  Ground work was laid for further investi gation
i n t o  the possibility of predicting p i lo t  p e r f o r m a n c e , based on a compar isci n
of the pilot ’ s current neurological state to a previously recorded baseline
and developinq neuro loq ical ly -based cr i ter ia  for pi lot  duty cyc les .

*****

SIM GLE-BLAD [D TORQIJELESS HELICOPTER DESIGN

Researcher: Midshipman 1/C Ma rtinus M. Klij n

Adviser: Associate Professor Vadym V. Iltgoff

Sponsor: Tride n t Scholar Program

A new type of helicopter was analyzed , desinned , and constructed .
The hel icopter was of the backpack type and weighed about 50 pounds . It
had a significantly l ower rate of fuel consumption than other backpack
helicopters or one-nan l i f t s  (such as the Bell Jetpack or the Army ’s
Fl ying Plat form).  This hel icopter w i l l  a lso autorotate auto mat ica l ly  in
the event of engine failure.

The design has a reciprocating engine which is placed counterpoise
to a s ing le  rotor blade . The engine balance s the rotor blade and dr ives
a ar opill er . The thrus t of the propeller provides the torque to drive
the rot or. A new t yp1 of rotor head is propos ed , in which the pitching
moment due to the eng i ne qyro scopic preces sion balances the pitching
“ i onc ’ rm t . due to blade lift. This balance controls the blade pitch , thus
prnvi rl i nq a ut uimi ti c collective control and correcting for the asytrinetry
0’ l i f t  in forwa rd f l i gh t .

A work i ng prototype was cons tructed .
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PIRFORMAM I C ANA l y r  
~ Q[ /1 ~h)[) IF I U B I NT F PHAI (IIMIOJO T I ON ENGINE

1/e s e uce her :  ~‘ l n i5h I çi l ’ in I t i  1/C T i m  L . Phi ted

Adviser: Professor Andrew Pc . Pourinq

Sponsor: Trident Scholar Program

The purpose of this project was to continue previous investigation
into the various processes undergone in the combustion cycle of ~modif ied interna l combustion eng ine (NAHBE). The cycle is a combination
of both the Otto and Diesel cycles , with added advanta qes not found in
either of these two cycles. Recent laboratory results have indicated :
(1) up to 25 reduction of fuel consumption , (2) reduction in peak
ope rating pressures from 6~O to 470 psi and temperature reduction from
5 ,5000 to 4 ,0f)O’ F , (3)  over 90 ’  r e d u c t i o n  i n  pollutants (carbon monoxide ,
hydrocarbons, and nitrogen oxides), (4) mu ltifuel capability (low octane
gasol i ne , fuel oil , alcohol and water , alcohol and charcoal), and (5)
s i q n i f i c a n t  noise reduction .

In the NAHBE eng ine a pressure exchange cap is fitted on top of the
piston to act as a ba lancinq chamber. The pressure exchange between
expansion and compression waves generated by this apparatus permits
l ower combustion temperatures and pressures, along with a decrease in
; a , l l u r a r , t n , emitted hi the engine . It is the specific purpose of this
:imu:+ t to verif y that this pressure exchange process is actually
occ arr i r n ]

? l i n cl ric a l piston and cylinder were replaced with a rectanqul in
pi s~or ~od c i ,Iinder was made from tempered glass. Transducers were
usi l ft “n ec’ ire pressure gradients between the combustion and balancing
i r d  ta’ r. . O p t i c a l  ana lys is  was used to v isua l i ze  the expansion and
c c ir p r i ’ ’ ,ion wav e s .
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Cm! Pf l ! i* NA’’~IC  THO HTT I I N G

Pa ’ ’ , c u ’ m hot ’ : Mi Ishi  it’i~In 1/C Rrui + A . Cang hc ’l 1

A d v i s e r :  Re’ , c a n n  h Pro fes ’or Jose ph F. S ] a ~1~ y, Jr.

The purpose of th is  pro lect . was t w o f o l d .  The f i r s t  was t o  p rov ide
in al m po rt uni t. v for toe student to devel op an und’ rs ta nd inn rif a f i r  i l i t .,
ai t O  the Laser Doppler Ve loci cieter. The second was to i nv e st iqa tui

n . : t . r i ’ e n t al lv the flow field about a jet issuin g at right an qles to a
‘roe st ream . The pri m ary expe rimental variables were ,jet veloc i ty, free
S t r e a m ve loc i t /. jet mass rate , and let orientat ion. The results have
a ide application in the aerospace field.

7 Li’ T 7,~:C M] ’ NTAT ION BY SECONDARY FLOW ENTRAINMENT

a l e  a r  ~ids l i ; n ’ ran  1/C Scot t  A.  Fontaine

m d v i s e ’ : ftsocia te Professor Vadyrn V. Utnoff

T~n is p r o ] o c t  involved the design of an improved thrust augmentor for
i ,~ T ’Th i;’p l ications. The first part of this projec t involved study of
the p rio r art and a review of analyses of the process. In the second

ir t a m odel wing was constructed and tested with an integra l thrust
i u q r a r i  tor

IND T UNNEL TEST OF SAIL IN G C E N T E R

Research e r: Midshipman 1/C Jeffrey A . Gorman

Adv i se r :  Professor Andrew A.  Pouring

The Sa i l in o  Center roof is canted wi th a large overhand and because
of this shape is subject to high loads during heavy winds.  The puroose
of this pro ject  was to design , fabricate , instrument , and test a scale
model of the USNA Sa i l ing  Center. The model w i l l  be tested in the sub-
sonic wind tunnel under hurr icam w ind condit ions to determine air loads
on the  s t r u c t u r e .
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21 S I ’ O I N U  A MP [Qu IPP ING A F I JLL Y—IN T ]. h] Mf N T E ’ . BD— t
~ AI PLPAI  PANEL

R,~ ’ ,c a1t ’n ‘le t :  ~‘1idshi~ ir in 2/C l e r i n i t h  P c i  lace

A l + i s c ’ r :  i f t so r i a f a ’  i tm t ’ m mf e ” sor V al yi’ V . Ut o o l~

T bc RD-h ai r ’ m ’ raft is de liver ed w ithout full Ifl instru m entation.

~‘ c ’ : u r c n i s c  ci ’ this project was to design a f u l l y  IFP i ns t ru m en ta t i on
mac ~ anp 1Hr t he a i r p la n e  to include: (1) panel design and cock p i t
a rr ao ’me mcn ts , ( 2 )  pno ’er ly spaced av ion i c s  and antennas , (3 )  electrical
i t  vam ’ uu ” requ irements , and (4) wei g ht  and balance a n a l y s i s .

**** *

OO [CSIjP RECOVE RY DOWNSTREAM or A LINEAR ARRAY OF CIRCULAR TURBUL ENT JETS

Pe cearcher: Midshi pm a n 1/C Mark A. Brynestad

A dviser: Professor Bernard H. Carson

T f r i i s  work was done as an ex tension of Carson ’ s f low v i sua l i za t i on
stud ies of the power augmented ran wing and was aimed at  deter m ining
ex pected velocity distributions and pressure recovery factors dow n-
s treu’r of a l inear array of circular je ts , simulat in g a row of jet
engines .

Considerable effort was expended in experimenting wi th dif ferent
noz .7 1e desi gns and baff l ing arrangemen ts needed to produce uniform
le t s fro m a s ingle plenum , and a near -optimum arrangement was f inal ly
developed . The actual pressure measurements intended to be conducted
in this study were not performed , due to time limitations , and it is
p re sen t l i planned to comp lete this phase of the invest i gat ion  during
the fal l  semester , 1977.
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~s~i :c’c I : m ~. : . - ‘ ci  U I S ; ” c  i .  i ’. i o i ’ . ‘ c ’  o

cA u T’ ’ :N , Do ’r i ird H ., Pro~’ r s cor , Ex~:f r ime r i t 1 I!l ’ a • va t (it S of t ’ n ’ ’  ~ .j r ,—

: u a n i i i n a l  ‘ ow t ’ r — A u ’ i i s e t t e l  Pai r Ping fl pa ’ra ’ n j  S t a t  1( il l / O ’ier P i t e r ,
:Ta v i 1  4 .  Tay lo r  Nava l Ship kese are h and i ie v el o r ,m ’ mo r: t ( i n t e r , 2i ort
A S[ fl 17? , March 1977 .

‘ i t ’ u: : ents were ; e r f o r ’ mn e d in a l a ’ c t i n( ]U l, l r t 1 n t  , m, ’i rf i i i ]  i f i l  l i i
an wa fer and spanned by a flc t— h ott nr ’ed a i r fo i  1 se c t  ion , d i r ’ i ved I ru ’’

5 °O1 5 thi c kness di st r i  hu t ion  , i (p -, treun:u of the  a i r f  o i l  ma’ ; p l a c a ’ d
i t n -  Ij a ’ ns iona l  a i r  j e t , also spannin g the t c r r ~ . Onc side of  t h  t c n~

ft pa i’rmi it f l o w  v i s u a l  za t i o n .  Two d i r i r s i o n a l  t i r tm ’ J lC n t
j n  ‘ ‘ ‘ m c /  mis ‘i’ ,e l to est ablish the realtionshi p between the j if i’ x i t

t i c  :‘ r ’ c s s c r ’i’ c r 1  thi mr ess i lre recovery und i the w ing, ~hi ch mis
er~ a ,l h y i > pe r i : :e n t a l ev idence .  It . was found that tOt C a l  O v a l’ ! (i~

pe a s i re mi s r ’ m t  h ighly sensi t i ~e to jet geo umi et rv; however , ftc f t r ’ :ma ti on
o’ so .’ , “ Its. nor j i l n i n c i c ” spray for mation , a j et i m p i n o m n i n t  an gl e of

t i ( ‘~ ,‘c ’IS e stablished . Several interesting wind-wave fl e im l ’ s t . ’i-
i i i ’  j a . ’  ,‘~e ri’ si eved 2 t h ru s  t-reversa I phenomenon , pred ic ted by

1 m i ~~j c  i i  fta o ni , ould not be d up l i ca t e d  in the present a xp e r i nc e ’ i t

c:,c ’ s , Be rnard (1 , , Professor , The Theory of Li f t  for the Power A i qr:en i m I
a’’ 4j~~q U’ NI. Report , EW3-77 , A pril 1977.

lased ‘ ri a ri ’ il t from A tuat~ r Disc  Theory,  wh ich s t a t e s  that  the
1, 1: m c pres s ure jr the u l t ima te  wake of a thruster operat ing in a f r ee

ear ’ ! is lu s t the free s t rea m dynamic pressur e increased by the disc
loa fing of the thruster , a sim ple two-parameter model for the lift on a
; ower uuqi’uented ran w ing is put forth. One parameter is the a r mei yn a: : i  C
l i f t  coe f f i c i en t , and the other is a pressure recovery coe f f i c i e n t , whi c h

a measure of the amount of the thruster disc pressure recovered for
lift augmentation.

,um’ e r ica l val nec  for thesc coefficient’ ; arc deve loped ~m ’ r 1 dC-
i C~ la n cont i m iu rat i  on , wh ich wa ’) t i~~ ted unde r t he c i l s nic e s o ’ ~~~~‘ P iv ‘ci

5’ . a ilor Na va l  Shin Pes ea r r h  and Dev c ’ l o p n :e r t  L e n t i e  /t’ , p i t  n~ a c ’a ’ n~
‘Oa r s  ivi c / l m m r i c r n t a l  s tud y .  When these v a l u e s  ire n e d  t i (nt  a t m

4 ’ ; i il i t rj u ” :  a l t  i t 1~ !es ‘m r runs in which th e ‘ un t i l was 4 c a  ‘ii 1 Pav e .
‘ ‘ c i ’ , ii~~s co l”T i ra ’l ‘amt h r i l ’ e r v a ’ m ’l iu luc ’ s c l o s e l y ,  w i t h  v a r i a ’ i o ns  Oi ’in u
o~ ‘ i : a ’  m ,rder (11 i t ’a

* * *  **

la( ( T p J M r a , A r c m t a ’ w P ., ] r m n t e ’ or , io — ’Iito r . C ofldt l1 , a t i ( n  in Hi g h pa i nt low.
New ~or~ : I’m ‘ a r I a  in 5r) ( l i t 1  i’j l M i a  l i r m j c t l  Eng nea r’ S i r i i p m m s m i ’ m  V e i l ! ’ ’ ’ ’ ,

June 10 7 7 .

F I ] a n i t , ion i f  low ;r ’ ’, ’ u r  p ‘ f a ’  n j r  t u r b  Ill stages , cloud clamber
arid ‘‘ ‘ pan c io ni c i a ’  i t  ] l , m (  i s i s , h i n m w l m i w r n  of i nuclear r e t  tor , ‘ ho c k—

t r i v a r ‘ a ’ , ion a ’’ ]ni n s ion’ , , , I i m a rs~~r i m m  ~rcd u i~’p c v ’’o ni c n c m ,’ ’l i  f l ows ,
a , ’ ]  r ’ , ~~ t i’ O i i ’, t • 1 w ’ i l l  h iva  it  a om ’ m c i t i  f l i a P is le tmh y ’ ,i c a l  p1 mm a S S
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( 1  C t  i , ,  ‘s P~’5 A a .71 ( ‘ ‘ 7  ,~

a m ’ I i ,  1 1 !  io n cii i q a m ’.’m ’ o f  ciris t a ’ ’ , t i m ’ ‘ re ( d r ’ 1 I V I ( c r ~~~’ 1 S~ r I l i ,
‘lii ‘ , / a ’ l l o t t , 0 a ’ f t i i  i a t c , ,int othe rs , ‘ ( ‘ t r y m v ”  , t i ~~ i ’nr’ hi ve w~~r~~’ ’ t

0 t i , ’~ i n e i r c  l i e  ‘ m r d a ’ r  ~t , m r , ’ 1 i r m ’ i  of t ine basic sh’j’ jc al p e n a a ’ ’ ~
‘ m r ‘ i ’  ‘ s o  ro’ mg i c  h i  a c h i n ’ p ’  from Pm ’  ‘ ; i ’, m oum t 0 hi I j~ n i j ’ I ,’sol ii
5 ’ ‘ ‘ I

M a w  ‘ : , a ’ , ’ l : a ’ , ’ a i  te h rli t :ii ’~ , r i m ’ ’ , i m s t i ’u ” rc ’ r i t a ’ ion , ‘ i S  l u l l  i S t he
‘ l .” n t  of t o t ’  l i m i  t a l  co ip ,t ( ’ r , have “ p n ’ t , i r n a ’ l  to di  h u im ‘u re m t a r frei ”lo

‘rc’dIi l i ’ :  a r t a na l  , ‘ir i m ~u t r  f lu id  I , r a ’ ic a s a a ’ l l  nI’ , t h e r m ’ c n h y c i s i l
o t  I i ’ s  f t i d e

15  s i’ :’nosi i ’ t o i l s  ‘,5 ti 1 im i t r ’d  c’g eC t S  o’ th ° wi tui rar’n ” of ( dO-
d a m  s i :  1 m , mi’ ’ t o n  5 t :ii, a n t  oo r .st ~~~1v f lov is cnr ;~ i “ CI ’ ! . It is
ill) , t ~b is cor: ’u, i la t lot : c m i  11 e r v e  as focus  for j n v c ’ s t i :a t  ion : ‘

c l e a t lo n  i ’ d  ii ten a ’ ion ~‘herum ’a r ’~ i r n  h ig h speed f lom s

7” , a ’ ,’, 7 , P e t  ‘s or , M u i r ic a l / La ho r a t o ry  C o u i i u t r ’ r  Methods in
n a ’ ‘ ‘ . 1 1 . 5 .  7 : m ’ e i ~ an Soc iety of Uoe ha n ic a l  Fne i r iee rs , PAM i’:nok

1 , ’ ‘ ‘ 1  ‘ ‘~~ , 1 )~~i~

row  t b  n t  ~. orson ter technol oqy in the l~ist two d~ c~ do has ‘made
I’ : m o ; s i b l o  to  solve compl ex flow problems for whic h closed fcirr’i a n a l y t i c a l
so l u t i : i r ’ s  s i m p ly  do not e x i s t .  The application of computational methods

n ‘ ii : r oh l er n ms of f lu id  mechanics has grown s tead i ly  durin g the past
a (a  h is  i an be ‘,i’r ri f r o mr ~ the li r’na growt h of the number of j ou rna ls .

The C i  1 1 for Paper’ ; ’ for this syc ipos ium was rece ived w i th  gt ea t
‘ t m ’ h i ’, i c ’ , : i  . i’ i’c lose of the l im i ta t ions  of time and the nin rP’ r of ses sions
11 lame nt in l i i;  m ‘m ee t i nq, on ly  a l im i ted number of papers cou ld tie
~e l o c , f a ’  I , Ihe high di r t r ’a e of in te res t  in PA”! 197 C and the m mm n t r ihu t i9f l

of ‘ ar , i i u h l , ci li~ jed t a r h r ’, ical  p l iers presen ted at  the sv mposi u~’ is
o v i f o r m  e of ‘ ‘ a ’ : r : w l n g  P : n o r t a r m , i’ of computer  ‘icit io l ’ , in f lu id  me ba n i cs .
.5th ‘ h a ’  a I v m ’ r m t of  t~ c c ’  n t ini - i . n” :puter a n d  110W the  mi ci ’o -c ’m :mpti ter , ,i : g m l i-

( ‘ t t l m ’m t m  1~~ (‘ 0 ’ iPd i a ’ i ’ 5 aS l i b o r i t o r ,  io st r’m j r ’ ii ’ ri ts is becoming i nr r e i si n ’ i l .’
S u n i t i can t . i t e a r i t m s r v  ex u i r ’ i ’ n a ’ n t s  that were impossib l e a few y ca r ’S
a go  c c  ‘ m P r u ’ ç r ’a ’ il  i t y .

- t ’ m ’ i ~ c i t o rs se lec  t i n t  for the ‘ n ot i n g  were d i v i~ o 1  i n t o  t he
t mm h l o w irm i f i v e  j ri f a r r a l a f , ’ j  major ,ir ’ea s of in te res t :  (1)  Nj ’ , i i ’ r’  S t o ~ ” ,
Pg c a ’  inns , (2) hou r n Iar’y Layer Eq uat ions , ( 3 )  Heat T rans fe r  and TP n irm , Ia r v
Va j ut ’ m r m m h le rm m s , (‘I ) Machinery and Tran sient Flow , and (5) L ,cholrtn” I
Me t h o d s .  T~n pape r’~ of t h i s  c o n f e ra nm e rev i ew the current  St  i~~i C)’
broadl y ‘,i’lec ted t rials of fl u id ma c bi n m r s
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~~~~~M G , Andr ew A . ,  P r m f a ’ ’,sor . Pui : ha rd L. BLA S1 P (contractor ), Eugene L.
‘ 1  ~‘ T INS. Ac~ i s t a r r t  rrofessor (Mr~ h ,in ir ,, l E rm ’ u i r c e e r inq ) , and Bruce m l ,

~‘5’~ IN , Prof es so r ’ (Naval  S ys t e rn is Enqi neeri rq ) , ‘The Influence of Corn —
~5 ion wi ft Pressur e F ~chanqe on the P a r ’fmjr ’ m ” ,i r i r e of Heat Balanced
nte rna l ~om hust io n Eng ines ,” S o c i e t y  of Au t m unsi t lye Engineers Paper

7~ O l 2 O ,  March 1977 .

The heat balanced or combined cycl e engine with time- ’iepa rud n nt corn-
hus ’ ion sustained toy two-chamber geometry is dem on st , ’~ t ed  ex pe r i r ’ e n t a f l y.
[ v i d a ’ rm e of t ime-dependent hea t addition is given whom combu stion creates
a f o l d  of pressure waves sustained hi pres sure exchange between two

o ic Pa rs

T h e  basic c y c l e  and operat in g cha rac te r i s t i c s  are reviewed and
a ’ x ’ me r i ’ ,e nta l  res u l t s  w i th  CFR and g l a s s - w a l l e d  eng ines de ruo nst rc t e the
eng ine c h a r t  t e r is t ic  as com pared to Otto eng ine’ . 7mpmo v e ” o n f s  in

n i l  e~ 1iciency over the Ot to  engine iii excess  of 55~’ are demon-
S ~r i  t ed in some opera t ing reg imes . Considerable re da c t  ion in :ne ,c~’
m ,’ res sure ari d e .ha ust e m ission are a lso  demonstrated .

PO URING , A ndre ’,’ A . ,  Professor , Richard F . BLAS ER ( con t rac to r ) ,  Eugene
L. ‘i u ~T ING , A ssistant Professor (Mechanical En gineering), and Bruce
H. PA NVI N , Pro f essor (Naval Systems Engine erin q~ , ‘T he Slaval A c a d e m y
H°a t Sa lanc m , d Engine (NAHBE), U USNA Repo rt, EW- d-7E , ( m i ’  l~~7 E ,

T o e heat balanced or combined cycle engine w i t h  t i ne  dependent
co :m l ,us t io n susta ined by two chamber geometry is demonstrated experi -
“ i t  f i l l y .  The theoretical basis and hardware for ac h i eving the c y c l e
a r ’e da scribed . Evidence of time-dependent heat addition is giv en where
co m bust ion ~r e a t ’ s  o ress ure waves sustained by pressure exchan ge between
~ ‘~uc n k i iim hers

The bas ic  cyc le  and o per at in g charac te r i s t i cs  are rev iewed and
ej :a ’ri enta l performance of CFR and ‘jiass-wal led engines are compared

‘ri ’ 2tto en a l i ria ’ . Open—thro t tle and throttled engine r e s u l t , s nr a

~~ u n  I’ rel i; ’ mi n cry r es u l t s  are reriorted Of ) para unetr ’i(: variation of
a ri’ !ifla v a r i a b l e s  and col ( mr ’a s , i o n  i’~ri i t ion m a ’ f i a v i o r .

r’ n p ro v i m ’ c ’ nts  in ‘h er r i ’a l 0 f f j  ciency over the Otto engine in e”cess
m~ ~5”  arc ’ d c c o n s t  ra t e l  in some opera ting req imes . Considerable rec tuc—

SI mm in peak mr r ssu r a ’ and i .  hauc t c’mis~ ion s at iso derri onstrat ed

‘m l



~CA 7  I ’ \d  At YCPPA C I  ~ *~m :7’,g (RIO ~ I ’APT b ~‘i

SL A [ F Y , lie~a ’ p h F. , in . , Pi’’,e c rc h Professor , ed i to m , Ma rin a Pro p m i ls i c a ri .
M a w  Ym u r~ : T he A mer ic a n Soc i e t y of Mechanic a l Engineers , PAM Poo k
Me . Gfl fl l 10 , 1971 .

T~ ru ’,t generation in a fluid mediu m ——air or water——has nmurm ,i l 1,
t a a ” r :  a r ’ r i id  out through the t rans fe r  of me chan ica l  ene rgy fmor ’i a ro t or
t o  the f l u i d , at ; in a i r  and ‘ m ar ine p rope l le rs .  The thr ust  and n ’V i c j e n y
of tho se ‘ v s  te n ’, depend on ‘ i am ny fac tom’ and arc ’ each h i mj h e s t  a t  a ce r ta in
~.eh ic 1e speed . Jo genera l the propulsion sy ster ru of a p a rticular vehicle

m i s t orovide: sufficient thrust to achieve and ma in ta in  c ru ise speed ,
a ojq h  e f f i c iency  of thrust generation , and volume and weight in keeping
w i t h  the vehicle configuration. In the case o1 the m arine dis ola cement
v eh i c le and the low subsonic a i rc ra f t , these requirements are rather
a la ’q uate ly  s a t i s f i e d  by the propel ler.

~he advent of advance-concept , h igh-perfor mance veh ic les  has brought
a t m i m u f  new , more demandin g requirements on the prime mover , power t ransfer ,
and t hr u s t  generating systems . Var ious  marine vehic les and ocean plat-
fort’s are expected to operate at high speeds , in some cases approaching
one hundred knots , at extreme depths , and under s evere environmental
conditions. Further complication may result from the unique configuration
of some advanced-conce o t  c raf t . The propulsion system may have to be
integrated int o confined spaces of limited accessibility and in every
case the thrust generating element must he compatible with the external
f lcmm’u f i e ld  of the ve ” ic le .  These and other ’ factors genera t e nrop: ilsion
~y s t em: c h a r a c t e r i s t i c s  that are out of the realm of the su hcav i ta t i r r ’
marina propel ler and its steam plant prime mover.

The t echn ica l  co nitn unity has responded to these demands by ‘ ievelopinq
an entire sport run of thrust generatin g systems , power transfer rnecha r’ i sms

pri me movers . Both new concepts , as wel l  as ideas that have ex i s ted
c iar 5O m m~ ‘ ime are P a l  ng ac t , i v o l v  pursued . The dev a ” lop r : :er i t  of appronriate
t heor ies  and the at ta inment of an insight into a particular ph enon’nennn
has t ransposed conc ep t s  of laboratory interest into realistic m , ’op m m l s ion
i l te rna t i v e s .

t h i s  te ( h ru m lo ay  has its roots in d iverse d isc i n l ines  and hence the
ii ¶ a ‘a t a r i ’  on She t o p i c  is scatter ed in var ious  p ro fess iona l  p u b l i c a t i o n s .
I r m  I ’ m i~ t a ~~, 1 ,t  t m i comb ine and provide a pers p rc t  ivi ’  of advance marine
: r o u u l s  Hr a 1 5 t i i ’  t h i s  ‘j ol ini~ has been cornoi led.  The con t e nt ’~ do not
it f a ’ r ’ ; it t i  color all t m m m m i c s  of marine Propulsion nor to delve into the

1 lc ’ ’ l ‘~ m c ’ n i f i c ’ , of a par t icu l a r  system but to oresent  an overv iew
in ] ,i s i”ir’ra ry i if some current thinking and recent develop ments. It is
hoped t h a t  t h i ’ , volume w i l l  further stimulate creative thinking in the
mar i r mi ’  propulsion f i e l d .
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G IL L E  ~ AI M , ,Josa’:m h B ., R e s e a r c h  Prof e ’ ; ” n’ a n !  An d rc m’u A . PO U PINS ,
Professor , ‘ ‘ [ f f a ’ a  t’; of  TM[ Seedin g on iPi nmfc ’ n ’ ,,it on in Nozzl e’ .
i d I O t  r ead  a t  [ur ’onna n ii Cal loqu iumn PP on ‘ ‘Two—Pha s e  F low Sy ’ ; te r : r s
w i th Conm l i ’ r i a t  ion P ha ’ rmo ” n n i  ,“ Ini v a a’si ti of ha rl s ’ u h c ’ , V an s r ’ i b r ,
~~st Ga ’ rn’ ,tnu y , ?fl M i r m  h - h  A ; n j  1 107 7 . (Al m ’ ,t r~c i t  i a m b i  ished it
Cal 1 oqu i urn [‘ co ei’d l niqs .

PO URING , Andrew A. , Professor , ‘‘The Heat of Pa’i m t ion on ii r :: ’a f i at ’:
an A e ros a l  . “ l’ apc ’ i ’  read at ONR Con t rac t . R a ’ v i a ’ ..’ and Mac lea a ion
~m m ’kshop , Shica qn , Illinois , No v a ’ m t m ’ r  l07 f ; also “ a c m !  i t  u r ’ n ’ ’ ma ’ ’
SB. University of ‘irisruhi” , ‘dc ’st Se,’ in:an i, ‘‘ c r 0 0  1077 .

POURING , Andrew A., Professor , ‘ Th e lnf luence of Co m bu s tion wi th
Pressure Exc ba no e on the Perfo rmance of Heat Balanced Internal
Combustion Engines. ” Paper read at SA E Conoress and International
E x h i b i t , Detro i t .  Michi gan , March 19 77 ; also read a t NATO -ERDA
Conference on Energy, Washington , D. C. , Apri l  1977; and
EPA Sem i nar on NAHBE Concents , U.S. Naval Academy , A nnapolis,
Mary lan d , May 1977.

*****

SAA RLAS , Mai’l o , Assoc ia te  Professor , “The Effect of Powerplant
Component Fa i l u re s  and Var ious External Causes on Powerplant
Reliabilit y, Availability , and Capacity Factors. ’ Paper read
at ANS Executive Conference on Powerplant Reliability , Hot
Springs , Virqinia , 27-29 September 1976.
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Pt’ m m t a ’ ’  ‘ cs r ’ F r i r i m is Jo ’ , c ’ i m f i  F!aerhard t , Chu irmna n

Pa ’  a ’ , i rH’i in ‘h i i a’ ’ i , c r t ’c ’ rl t of Electrical F r r g i n i c ’ r m n u  has
. , r m t l t .  a ’ !  t o  ‘iir ’ror t I m  r a ’ v m m l u t  i m m r i c r y  ( l a : v e b O j a i ’ r c ’ r i t s  in solid—stat c ,’

l ao  t r : m ’ m i c c  t a  I i t im m l r~ of t I n ’  pas t  d e c a d e .  W h i l c ’  a range of i n t e r e s t s
f r , ’ , ‘h i  m m — f i l m ’  t i m  a n t i ’  ~o i i  t m  laser communic ations is encor iupassed ,

m i c a ’  lm ,~ ’ P a i n  a f o m i ,  of a t t e n t i o n  on d ig i ta l electronics. This
in I ‘ ‘ a l t  covers a r i d  spectrum of f a c u l t y  and student in terest ,
i,’fl(’ , ‘ n m r i d r  si ’ 1 r mii l proce ssing to computer interfacinq , faster processing,

a rid 1 na 1 i a i s

Th a ” Dejmir t :m:ent had six independent research mr ojects within the
. ;n , t r t a a n  t , and t w o  el a n t n cal engineering n c  jors were involved i r u
i m m d i . p a ’ m m n l a ’ r m  t pro iO n ts  adv ised by other Departments. WI th the exception
p 1 t o t a l  dt ’jmo sit ion utilizing the high vacuum sy s tem , these pro jects
c r ”  rrios ’ly concentrated in the digital/microprocessor applications
nu rse

Research in the Depa rt u ruent of Electr i cal Enqineerina serves
ft r c a ’  m a r mo os : it supports CO r ItT nuio q deve l opment  of the facu l ty ;
i t  ;ma’ofl n i l’ , the i r ; ’n i mr ’ ta n t  element of app lied e niu ir ieer inu for m idsh ipmen
w it m a r t  icipa ta In f he proj  ci  ts ;  and it contr i  butes new knowledge to

ha disc i p1101’ ’,. [ h a , second of these purposes is the most import a nt
at t he N a v a l  A c i  j e t t y .  Pa ’ , i ’ c rch  must prov ide the b i s l  s for a strong
‘ m n d a ’ r ur ’ m t m i u t a  n ro m~r arru . T h a ’ r ’ a ’ f o r e , in add i t ion  to advanc ing the
f r m a r i t  i a ’ r ’ , of t t m a t l  r r e s e a r c h  areas , facu l ty  members a re comnui t t ed  to

c i r i t m i n m n m i  ( l ,’ r m , l rn i a’ and challenging projects for midshipmen who
cb mmn ’ ,c ’ ft sr ai ’m j a l i ze in electrical enqineerinq . Pa rtici p at i ng mid-
shi pmr n n a v e  I he opportunity to enqaqe , with facul ty, in unstructured
s ci a ’ n ti fic effort in wid e variety . Thus , they are exposed to some of
t t ia ’ t i c  i n iques appl ied to the solut ion of pra t i ca l  encj ineeri l i n t
p r ’ m t m l  eros . Pe ’ ,ea rch c o t  l vi ty prov ides midshipmen the oppor tuni ty  to
l i t  m n hn ’,i t ha ’  enq m i t  ri nq c omriru n i t  y res ponds to the very—ex pand i no
~ i’i’c1 ’, m m f t l i i’ a t  ‘,‘j i
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T i  F FF 1  C T ’ , mit T I  RMI NA L DI PO MI T I ON [ ‘ RI SMURE / 11  RMINAL D E P O S I T F O N  RAT [
RATIO ( p c  RATIO)  fl~ TH E OPTICAL PRO P[ RT I LS AND RLFLECTA N ( F OF ULTRA-
PU RE 501 P AND AL l ‘MI NI !M F i t

Ri ’’ ,a’a r h a n :  A~ ”,i s t ~~nt Pro fessor  Jake H. Ha l f o r d

5~~i m r i s m r :  Na v a l  Ac ade iriy Researc h Counci l

R ef l e i t i v it y  of a luminum thin films is a critical factor in h iu u h
m a w  a n ’ , ]  m i [ a t i  cal equi pment. Vacuum depo s i t ion of control led high re-
fl e ctivi t y thin filn u s has proven very difficult. Observed variations
in optical properties have been attributed to uncontrolled surface and
volume oxidation of the filnu s . Monitoring of the terminal deposition
rate ratio (pit’ ratio) at the surface of the aluminum films has proved
ti m be a useful too l in controlling optical properties.

Since aluminum films oxidize easily, this work has been extended
t o  ‘ m e a sure the te r m ina l  oxygen par t ia l  pressures and ternuinal depos i t ion
r i t es .  Th is ,  it is hoped , will reduce oxide contamination , improve film
r e flectivit y , and provide additional control of the optical properties.

*****

AN A L YS IS AND SYNTHE S IS OF LADDER N ETWORKS

Researcher: Assis tant Professor Tian-Siu Lirn

Sponsor: Nava l Academy Research Council

The analysis and synthesis of ladder networks have been investi gated
f m m r  a long time . However , little has appeared in the literature concern-
ing the use of the chain parameter method in the desi gn of these networks.
The advantage of using chain matrix lies in the property that the chain
ma t rix of a cascaded tim -port network is the product of the chain matr ices
of the elements of the cascade. The method is easily suitable for diqital
computer solution.

This project m m a r m ’ ,jsts of four parts , three of which have been
completed . Part 1 of t h e  ~n m o j i ’ m,, t . deals with proofs of two decomposition
theorems f or the  synthesis of (as (aded lossiess ladder networks.

Usin g simple algorithms imp lemented by digital computer programs ,
this synthesis can be accomp lished with ease and with little expenditure
of time .

Part 2 of the projec t is ‘ onserned with the application of chain
matrix decomposition tecnniques to  the design of filters. Of particular
i r a tema ” ,t are Butterworth , Cheby ’ ha’v , and Bess e l  filters.

I0
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~r m ‘ ,j rt . ,  t i c ’  t I m  a l t i l m m n ’ , i t  l i i  m a n m p a ’ n l  y m t ‘hi cha in  m m i r a r n e t c ’ r  m a i t n i ~
0 a ~~ ~~ 

‘ ‘ m m mi l i~1m! i ’ r  n a ’ t w m m n l  ‘, i S  ~ t m 1 i ’ 0 f  i ; a t ’ d .

I r ‘~ i a ~, m r m  a r m  m l i i t  Fm t III: m m ; ’  I ma 1 5 ‘ i ’  ‘ ma . i a of ‘O mab 11’- I c ’  nt: i m m , i  ed
l i’ !~ a ’ r  m a ’ ,, ri 5. Fro m ’ i l iv en tra ,i ’i’c t u r i n  t i r m m  w i t h  s i m p le  od es on

a i i m  m a ’ a l  m i ’ 1 5  0 Iaml m la’r ‘ : o t w ’ , r ~ is t 0  I n ’ r ’a ’ i l j ze m l w i t h
‘ m c i 4 ~~ a ’ ’ l S f j v t ’  t a ’ p ’ i m : i n a t io ns  It is Fuap rd f show reali zatio r ’

ftP m i m j imi .‘ i s  v i i  ues of co m ponen t s

1 m m  mdi i i  cp~ l ~~~ io n  of I ha ha m ‘ a ’m I x  ‘ j ’ ’ a o r npos j  t ion rs r ’ ’ h o m l  of
s ’  ‘ha m s is i t  t ~ a ’  n ! a S j ( I r n  of fi I t a r ’ , w hi ~i d n a ’  a m ong tha ’  m o s t  i ’g mo rtd n t
a ) , :  ‘n a f t  m n m n f m n m m a ’ r , t , iS  i S, col ’u’ m ’ m r : i c a t i n n a ’  sist er ’ i r m  t h e  N’ i’j y .

* ~

s ’~~~ FS IS (
~L m’~m”’~E FmP M ’  USI NG A ‘‘~ C I ’  P n t ~i ’ I ’ 1 t  P

Pa ’ a e a r m ’i i n : Pe’ . a ’ c r m  I t P a ’ n t a ’ ’ ,’ , m ’ n Ri ’ hin d L . “ Ma rt in

: , , , r , , r :  Nava l  E T e c ’ n m , r m i c s  0 iate m s Command

The m n i l a ’ r q r i m I : m a t a ’  e l a ’ m ’ r i ca l en ’ m in m c ’ n in q  l abo ra t o r ies  at  the U.S.
Ma’ ia l Aca dis m’y are based ai ’rm u nm ’ .! 0 m . en t ra  I s ignal facility which
; ; m::’ ~’ide a SPa ’  e l e c t ” o r m c  s i g t ’i ’i ls  and W a v a ” f ma ’ m m a  re qu i red  for a p a r t i c u l a r
e x pr . n im ’ m a ’ r r i These si m ~n~c l s are distributed simultan eously to up to
acpr m n~ i niaf e l y 100 labora to r y  s t a t i o n s .  During the past decade , fre quency
res ; , ( m r: ’ ,e i ;. m e n i rm: erit s have utilized a mechanical stepper which has
sa’ pi a ’r t ia l 1 / prov ided up to 12 si gnals from fixed generators . The
pur m a os e  of thi s [mr ol ec t was to develop a microcomputer-based system ti’
rep lace the mechanical  stepper .

Two s’yst ac’m’ , were developed using a microcomputer for generatin g
~m i ttern s of si gnal s ftn use in t requency response a n d  other experiments.
T he f i r. t s y s t e m  uses onl y the microcomput er and a d igital —to-a n a lo g
conver te r  to directl y generate low frequency (less than 1 KHz for sine
waves) per iod ic  wavefo nina of arbitra ry shape . More comple~ waveforms
are limited to l ower frequencies. The second syste m s usa’s a volta ge -
controlled oscillator ’, which is modulated by the microcomputer to
provide higher frequency sinu soids. This system is im! e~ h lv suited
for narrow -based experiments where the ability to provide , imma ll
incr e m,a ’ rmts  in frequency around a par t i cu la r  center f r e q uency is
required .

The microcomputer is based on in Intel 8080A n h i c r m m m m n m m i  a’ ,sor , and
the programs are written in machi tie l c n m m ~imdg e . The mI m ’m r as s ,I it ’
wri tt c ’ n to a c c e p t  i wide variety of dat a to a l l o w  t i ’ . i h i l i t y  in the
choice of frequencies , wavesh ai . a s , 1 er m i ~p of t i r e  or ‘ h O  f r’eg uency ,
and the n u m b e r  of frequencies ’ output bet r a n ’ the m at e r r , i s r’epea ted .

I
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k, ” , a ’ , i rLher ;  P ro f  es’,m m r Ralph P. Santoro

S m’ m n ~, mn r : Nav ,c l Elec t ron ics  Sy ’~tems Command

The ha rdw in i ’  and software have been developed for procj ranm rning of
E P ~ m : ~~a (E r asable Programmabla’ Read -Onl y Memory). The manufacturer ’ s
;r :m m ; r c m ’ l m ; i t i ] hm ird was i n te r faced in a general way, so tha t E lPOM5 can
to’ w n i t t e n i t rot ; either the MMD- ] microprocessor unit , the PDP-8/E
mi m: i- ( . m )i n [n ut a ” n , mr in ex is t ing  EPROM can be copied .

ih”.’elopment cont inues on software and hardware for e f f ec t i ve
Inc I a ’ i o o  of m irr ormr 000 ssor control into the Central Si gnal D is t r ibu t ion

, , t a : ’  a nd cour~~” development for the logic track.

*****

I
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Hf 4i , (
~~:t U ’  N OF ‘ i ‘C’ C ’ t i N t  T °N S

Pa’ ‘c m ’ m m ’ : 1 S O C 1 i t a ’  F’ r n n I a ’ ~ , ‘~~a ~~t e ] m F i O r i II. Burns

T h a  p a st m a ’ a m ’ a ,15 ~ a ’  ‘I m n m t e d  ~‘ m the I henr~ of r ’ e v a ’ r ’ ! m m ’ r i f  ion
m ’h , r : ’ ! na ’ rs  ,~~~‘ ‘ P  m i n i ’ , ” .~‘~ l ) los a ’ i a n w hi ch f i n  f i s t  pine boi, m ’ c h , .  T h a ’
w n l  l s ot ~ach a cn, m”! a ’ r hi . ‘ I t t  1’~ i f t  mmi ’ m r i , i m n j c a i  i i nm ~m a ’ d~~nm e a rid in 1 m i  5e
‘ m a ’ o g a m  r.  T o ’  n l m , m ’:i mi mm t l o s s es  i n t h i s  ch,i ; t m a r occur i n the f lu i d
c lo e s t  t ‘he w i l l s .  ( 1 P m ’  dominant losses in ordinary ~m n i t n  a ’ n i me d ~rn cc ’
w r i l s  ‘ in cur im t 1 ,~ w a l l s  t i ~a~ :sel ves )

A :‘ o n l ,c r i  ~or h i ’ , t m i ’ c ’ n :  ‘ made if tba ’ nor m a l mode anal ‘/sis of a
n i ’ a l i e l e p i p e ’t w t h  i n f i n i t e  imped i rims e w a l l s .  The latt e r ’ cas c’ was

s fud i am ’l I: ’, P . ‘
~~~. Mo rse arid is discussed in his classic book Vibratio n

a r m m i P o i n t , M~ Gm ”a~i—Ifl 11 , 1936. The total  losses are , of course , less
c r ’ !  t o e  ‘v i s c o u s  d i ssi pa t i o n is a more comp licated function of the

‘ rod ”  m a Ime rs . The average (over al l  ang les of incidence) absorption
c ,ue f ” ic i m ’ r i t  of the walls reflects both of these changes. Furthermore ,
i~ has beer ’ shown that the norma l mode theory with infin i te impedance
w a l l s  is ter m -b y - t e nrr ego i v al ent . to the V irchh o ff tube theor y,

A ‘ : a n m u s ( n i t m n ha’ been submitted to the Journal of the Acoustical
S o c i e t i  of Ame r ica . Ex per iments  are planned to examine th e losses i n
a rca I h,i m:Lme r anal to obta in data on real pine boughs.

*****

M IP IIR ORDER FILTERS US IN G ACTIVE , HEIZER-TYP E RC NETWORV.S

R, ’’ ,a ’ , i ra l i a r :  Assoc i al a ’ Prof essor Charl es A. Fowle m ’ , III

T a ’ t u r n ,,’ of a ‘is research is to develop the theore t ica l  bas is
1 ’ n  P m ; F i a ’ c - o m ’ n ien  a l ec r 1c il tc ’rs , using an active element in conjunc—
t i n t  w t ’ 1 : a £ l i ~ i,m, r _ a /01’ d i s t r ibu ted  RC ne t w (n r ~

O m i a  ‘~ ril i,is been I m n  deter nni ne the i cc. i t i on of poles and ze r o ’ , of
f I n  ? I ’ ,imi ’~ t ’ ’ m  t u n i c t i m n m i  of the f i l t e r , and also to spe a. i t y this in fo a’ i ’si t ion
In n a b ’ ’ , m i t  i n~~’f t ic i t ’ s  t of p0] ynom ia ls f i m , c  t c i i i  he rea l i zed . This goal
i t ’ ’  1 j j t ’ 5  ‘ i ’ v a ’ l o p i n q  ! m a ’ w  t m m i m m i l o q i e s  t i n  m a i l  i za ’ b i r m m i — i m a s s  ctm md h igh—pass
t i l l , , , An i o n  ~i m  m i ca ]  is to  p romlu m , a ’ c ! n les  if ; m ,c ra i e t a ’n’, a romni which a
i’ m  c i mi a ’ i s i  ly  a ,’ x t r a c t  al l mi a: cc5 ’ ,d r ’ ’/ ia’ ‘ i  mm: ir:f orm ria t i n n . A l d i t  m ona l

m ind s i r a  to i m i ’ ,’t ” ,t i m id t c” the s t a b i l i t y  ‘f ‘ 1 m e ’ a ’  t u to rs  and l i a r
‘,a ’ n i ’ , j  ‘ l v i  m y ti m ch~inige ’ , mn pa r a i a , f a ’ ’

A t m q m i a l o q y  to produ ce  a b a n d — m a s s  t Ii f a r  h i l s  bee r :  m l a ’ va ’ l oped  . Tables
a i! t m u r , t , ’ ’t a ’r ’ , for low pass fi 1 ta ’ r ’ , of t O t ’  I ” a t t a’ rw m mr t a : , Be sse l , or
In f i t , ’ , no’ 4 t ’ yp i ’ m ,  1 mi v e been produm i’d tot ’ a ii f e b ’ s  ~n ’ a ’ , ond order th ro im~~h
n i m m  S . T ’ m p o l o ” ; i a ’ ’ , t i n  rea l ize h ig h— ~m as s t i l f ,t ’ rs i r a ’  t ’ a ’ j r m m nv esti n ated
is i i ’  fb i ’ ~‘ r nhlems of s tab i l i t y a n d  ‘ , m ’ t i S ~ I i vi t,~
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B I S T A B L E  ‘ ‘ .~I T C I I I N c , OF AMORPHOUS BISMUT H ‘T R I G / I D E  T H I N — F I L M  DE tm iI i P

Pa ’’ , a ’ aa ’ i her : Midsh ipman 1/C Micha e l  M i m i n o t  t t

,‘n, l’ m I ‘ a n :  Assi stant Profes smar Jake H . Hal ford

B’istable switchin g has been observed in Imu-B i?iJ l_ A u thin - film
dt ’v ica ’s . The devices exhibited a lanc e resi s tance C~~t io b etiw r rm O~l
St d f i ” , (conducti nc states) arid OFF s t a t e s  (non-conduct ing s t a t e s ) .  A
s t a t ,  of the polv rno rphs of Bi 203 revealed that c: ” o r im ho a i s and ( r ’y ” . t r i l l  ion

a st at room tempera t o r e  . At ta i n m l m  t. a to P r ma m I1 J c .c~ pure ‘ : ‘ m rpoo:i s
f i lms resul ted in al latr o pic films havin g good :wi’ tchin q characteristics.
A t t m ”:;nt s are now beinq made to mni ea sure switching ti m es. Amorphous
Sw i t~~ h tcmq devices have po ten t i a l  in adap t i ve  logic app l i ca t i ons  a nd
no r -volatine memory applications.

*****

~“TNI COM PUTER -CONTROLLED AUDIO AMPLIFIER TESTING SYSTEM

Pi’~ i’ ,cr cher : Midshipman 1/C John J. Polcari

Ad ’~’iser : Prof”’,sor Ralph P. Santoro

The “n. m i ’ ,,a i”Pt ni’nt of gain nni aqnitude and phase in audio amplifier
i ’nu i ; m ”: r ’ nt is v e r y  time-consuming and repetitive. Because it is also a

~~~ c z’rrm ’n c ;,m ,~surcmcn t , it was considered one t h a t  was  a pr ime can-
di ‘t~ ‘ a for  mi mi  r,o ’aa tion .

Thi s iirau ’ ec t  centered around the design of a minicomputer-based
t a s ~~i r mg syste r i that automatically measures the gain magnitude and
pr,,a ’ ,n of an rud io amn aplifier over the frequency range from 5Hz to 20KHz.
Tln ’ f inal de siqn emnm ployed a PDP-8E minicomnputer as the controlle r at
t O t  t a n  t si  f . c’ and  th~ Honeywell —635 com put er as the data pro raass I nq
i r d  s t o r a g e  S i t ,” . The 8E minicomputer over sees the generation of t e s t
~i’ ; n m nl ~ and the collection of raw rea im n r iaa ’ data i t the test site. A
c m :’ r ’ , an i  I sa th in : l ink all ow’, tra ns fer of the so] 1 ect , a ’ a I  Ia ta to the 63P
far ; roceas I ng and s t ( i r a mj (  . The p rom es s a ’ m l  data can be returned to
th e test si te f~~r d i s p l a y  upon command from the tiE

22
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TH E )ESJGN ImTP n I” ON’,TRUCTI HN OF A DIGITAL DI FF I RI N T IA [ ANAl Y7ER

‘‘ her :  Mi dsh I pmn 0 1/C Duane H. Wi ] ‘,mi n i

j’y i ‘ o r :  Pa ’”,earc ’ h Profi’’, snr Pi rhard L . Mmt r ’ t , l n

lii i ’ ; , l i m’ i m ia se  of th a ’t n a t a l  t, w i ’ to inves t i g a t e  t Ic ’ po s sit il it ,,’ of
co n s t ructing a di g ita l differential analy zer (DDA ) using standard TTL

ii  r Iwa na , The DDA is a device whi i,:h was conceived when large di qi tal
“,ic ,hi nes wa ra” first cm ’m n ia t ructed and has not ra c e ived much a t tent ion
ra ” m , ent l  i . The DDA acts as an integrator (or a multi plier) Im y a C c u m u l d t i n ’ J
I n cn a ’ i ’ :a’ ni t s of ‘in n i n im u t variable and producing increments of an m oi t ;n i
v a r i able. In effect , the ODA provides an out put whose pul ’,c’ repetition
frequency (PRE) is proportional to the PRF of an input, the cons t ant of
im rop ort io na li t ’y bei ng determn i i ned by the contents of another register.

Using standard TTL ha rdware , a 4 -b i t  and and 8-bit  ODA were con-
structed and tested , as wel l  as a pulse synchronizer circuit for syn-
chronizin q the DDA to c master systeni clock. The results were presented
in tabular form along with samn ip le timing diagrams .

*****

DESIGN OF A MI CROPROCE SSOR-BA SED DI G ITAL DEAD-RE CKONIN G TRACER

Resear her: M idship mmm a n 1/C Duane H. Wilson

~, mi v i ’ ,a ’ r: Resea rch 1m rofessnr Richar’d L. Ma r L n ’i

Cu rrently, U. S. Navy shi ps are equipoed w i th  e ’!ectrommm echanic mi ]
de vic e ’, for maintainin g a geographic p lot of the ship ’ s travel over
‘~ na a ’ i r t ’ i , called a Dead-Reckoning Tracer (DRT). The purpose of this
im r o j i’ ., t. wan to develop a dig i tal DRT based on an 8080A microprocessor.

Thc’ mai n result of the projec t was the design and development of
the ‘;oft ,wa ri’ for t he m u icr ncoma r i ’a uter  . Inputs w a ’ n ’a ’ s i nam ul a ted , arid the
ri o] ts from the microcomputer ’ s program were cormap ared to the
th eoretja. ,il expectations.
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MARTIN , Richard L ., Assa o i at t ’ Professor , “Use of the MMD-] , An INTEL
8080A Mhcroconmput er Py stt ’r ’ , at  the U. S. Naval Academy .” Paper read
at ASEE Mid-Atlantic ~t O t im m mi Meetin g , Pennsylvania State University ,
13-14 May 1977 .

SANTORO , Ralph P ., Professor . “Theory of Microco rm iputers . ” K e y n o t e
address presented to the Fall  Meeting of the Chesape a kc ’ Se c t i on of
the American Association of Ph m ’ ,icc Teachers , Virginia Bei ch ,
V i rginia , 13 November 1976.

I
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[Nfl I ~ F P N’ ,AN~ 1 1 H~~ [Ofl~Y DEPART ~LNT

L i ’  a ’ r i’ ’ (Tol l ~ , i l t a r E .  ‘ . ‘ m ’ i .~ ‘ ‘ “ti I i , j i ~~’ ” ,i~~

Ta r r’r’ ”, ’’ 1 m r ’i~~~ a ’ ’  ~~1 m P ’ ’ ’ 1 ~a~~~I m~~y ’~ c m l  ‘ t ir’ Immq i n i i ’ e r i no and Te a m n m c , l n g y
Pa ; m m r ’ t r;t mi t re 1 l a 15 fr :, .‘c idi’ ra t i o’ of a , ’ o e r t i s e  p r e s e n t  in the f micul  t y .
Tb r ’ O p erat ions Ana l ,‘s is St ~~:Cy G m n m mi t  pl i( ‘d th e great a ’’,f a ’ m: i ’ib is is on
r’’sa’ ,Irm P and was n i i ; m ; i m r t  a d  tr y an annual grant from the Chi e f o~ Naval
°:m a’ra tion s (OP-953). The funds provided ass iSt i ’ d  the Group in conducti n g
a “coo~m r’m ’a t I ye pro gram” o~ opera t inns researm h stud ion in Tac l’j sal Develop-
“ ro t , and [valuati on in all warfare areas with facul t y r ’ m e n :f me r n w o r k i n g  on
jo in t t a s k s  with t t~ Office of the Chief of Naval O per at ions (flP- °G3 1
and Fleet Tactical Develooment mind Evaluation ac tivities. ’

Another category of researc h by the Operations Analysis Study Group
is ‘in-house ” analysis , in supnort of Naval Academy operations or
prog rams , on an as—solicited basis. The Graduate Performance Evaluation
Syst er’ (GRAPES) is a continuous activity in this categor y .

Pioneering work in Brain Wave analysis was continued by one etcher
of the faculty , evoking nationwide interest in the research performed .

The large numnber of midship mr ’n projects reflect the Deni rtment ’ s
belief that student research under the supervision of an interested and
dedicated faculty is a broadening and valuable educationa l exm ir ’r ience.
The opportunity to utilize the knowledge and skill gained d’irin ’~ theprior three intensive years of work gives First Class midshi pmen an
apprec iation and understand i ng of the usefulness mi nd im ’ m i a a mrL a , m ce  ul L i m e i m
education.

* ** **
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C 1 ~1 ‘i ;’ : ’  1 ’ , ‘ .1 I C ! ’ , Y. ’ Ii c i ’ ., I ~ ç .~~ CI i t t  ‘ ‘ I  ST

‘~ii~, , I T t ’ t m ’,rI S T ’ C , ’n i i i  T I l l  ~i I 7 ’ IO N5l 4 I P PC ‘ ‘C 1’ ’ 1’ ‘ iH ’ .Il I ’~”,’ ’ , ’S  ‘ lji ,~( I  , 1 r ’ r r .’
‘C ’ I I I  ~.

‘, ‘ ‘~‘ C I ” m ’IS Ia’iP[C ’T ’ m OF P[P~ PMIN( [ AT T ill H ’IT [P “TI1 T I

t m !‘ : A ”~ oc m r  to Pm ’, ‘ ‘s , n ~a m ’ a ’ 1  ~“ ni ’

m m ’,, , ‘ a :  , r , l t a l  5’ I ‘a s  ‘~,ava I ~m . i t a ’ :’ i a o l  t i a ’  ‘ I ’  l a m  a N m i n i  “ “1i m  a T r1~~’

tm Cc i l ’ t i rc g ‘ m m ‘~i a m~~, hn m O l O m J ,  Ia v m ’ l o p ’ ’I m m  s i m n m , ’ 1 - ; n m ’ a a m  ens ir on “‘‘ , “ m ~ cP ,
‘ “‘ U n i f a ’ l  S t i a m ”, ‘;iv al ram adem nm y his ,i a , ’m a , l o ; m a , ,I ,i f i ’ t t  ‘il i ’m ’ il y n is L r i t o ” i ’’ r y
r i  a b le  i’ ’ on—l im o ’ ni , ’ i c n m n l m n ’ t i c a l  : t ’ , r ’ , a r a ’ i a : a ’ n t  in ,I ‘ ,opt i j~~t ica t e,, I a i r ]  c a ’ ’o ’ ,
0’  ‘ l i t  i on f l it’ Aca ’t ~‘n’ m ’ ,’ ’ , t ‘a ’ — ’ , l i , arim , ’; C’ ’m ’ , ’a t a ’ r .

m i rin g tb a ’ ’ ,a :’”’mi ’r m t 19’(, 12?? ‘ ‘ a - ’ m ’ ,I,i ” r’ , 01 tom ’ C l a ss ~ t ]~~ ‘ ‘ ‘ , ‘,~c ’ r ’
m n  1 i v i d u a l l ’ ,’ ,r ’ Imi n ist . a ” na ’ l a l5-min u~ m ’ Gr a in w i m a  l i t  Tb. ’ t a ’, i an” bein’ :
i n i a l ~~’r’,I to ‘ t I ’ t e r ” t im ie  p ossible n ’ c ’ 1 a t n mn i ’ ,b i p~ he twm ’ i ’ ’ :  an : i n ’ I i’ ,’ i ’ I u i l ‘ s

n ’c ’a rn l o n i c , a l rm i 1 He a n t  ~ij s ar , m n li ” i c a n t  m t , ,’ s j m  a l t n a ’ rf ’ mr ’m, m n i m .a ’ cha ra ’  ‘ a ’r~
1s t  i s 5.

it :  t h i s  s~~, cnt i t  was  ~o ’cnnt po s s i t m l t ’  t im d et er ’ ,i m , r ‘,.~ ma ’ t t i m r  ,~ r : m i d s h i n —
‘ ‘an ’ s r”,r dj r’:,i a h i l  i t i r s  am - a rie i~r cr1’ a ni c a l l y or ic ,ide r ”t c a l ly based and
•‘.m ’: ’’ hm ’r a ; m a ’ n ” , n m m  in acai .t em ”i c trouble was horn rjgh ’ - or lef ’ -handed . Those

m I ni .‘c i ia’’ , r im a ’ ~ j i 1 m j f i m j m i t , ’T ’y ‘l jff ’’r :’nt fcc:’: t ha t  m :er m ’ we re found
‘ii ve a c a l e m m i  c g r cmda “, Si gm i i ll ‘r nit ] y d i fferent from ” the norm .

In a related study , Pe rhaPs the largest blood testing ever done in
i, ,~n n t r ’ y was cor r lml m ’ t.n’d , cc i th nearl y a ll mnember c of the Class of l’] flI)

I ’’ t o t . ~~‘ m i  differ a ’nat blood characteristics——among th en ’ protein content ,
a l ia: ’c’n , cholos ta ’rol , uric acid , crea t in ine , and sgot- -were studied to

i ’ :a ’  t h e i r ’ poss ib le  re la t ionship wi t ,h a ca der m :i c ach i ever m ment

*****

A ’~
’ IAT IJP FLI GH T PERFORMANCE I N A PR OL O NG E D L I IGH-STRESS ENV IRONMENT

P’ ‘ i n  m , rm a r : Midsh i prnan 1/C Edgar [nochs

Adv ise r s :  A n n  iute Profa ’,’,or Karol Montor , Professor Bruce Johnson ,
Lieu tenant Commander John Burt , IISN

Sponsor: Tr ident  Scholar Program

The p u r f m m m ’ a ’ of this stud y was to deternn i ne whether a meaning ful
(.orr e lati On exists between some quantifiable element of a pi 1 ot ‘ s
ncr ’m i r o lo q ica l activity and his performance at the controls of an air-
craft w ith p a rti cular emphasis on degraded performance as a n’esult of
‘ m m i a ’ n t i  1 fu ti l i m i t ’ . “ The stud ,’ represents the simu l taneous develo pment
Of t,wmm initially independent areas of investi gation and their eventual
inte gra t ion for the purpose of (, nr’r€ ’latio fl analysis.

I



~;:‘.‘ ,‘p~~’ ‘ti ~ ’I’t Cm ’ ” 
-~~ i S  ‘ ‘ t I I C ’ ’  4 ’. : ’ TI C i ” S ’ , ’ ,’ ’ ” ’” PI ’ t , ’ ’ ’ ’ t i ’ . T

i i  a : ~ a ” I’: m ’ v , i l ua t  ion : mf ’ p i lo t  ; n a . r ior ,, i n : ,  a ’  I m a s  t r , i a t j ’ i i j n n . i l ]  / b~ i’ni
s cU t ’’ ’ I : ‘ m a ’  n m i  ria’ uri ’ , a n e w  mi n d  I i n i i ’ p c m ’  S ’ y s t a : m ’  f m r  ma n’  i f ’ y i n ’ g  p ilo t

m a ’ ” ’ , ‘ “ a m : ’  ‘ ‘  was d e v a ’ l c m p a ” d  c i  nq f t c  Sin ’ia ’r (,I’T— l! T Lin k [~1 Ig
t , i [ l i l a  + or .

A ‘.‘/“ t~ ’ i ” w a s  a ls o iG ’ ve lm a pe d for ‘:onH tmm i ’nni (j a n t  ra ’mrmflnq 0 1 1 f f
m : , ’ : m r ’ : ’ ] ( m ’ ~ i(’ , l1 ‘ a m ic t i ,m n s  in i c n c lc mit C nv i r , ’,n a ’ n : t

Si r i t  ic ar mt c tmanc ’ ;a ’, ‘an pilot pe m — f o r c m i n i r  ‘‘ ‘ r o t  neu ro iog ic .i l ‘, c t m ’ian i ’
,“na’ oIr ’ , i ’rve ,t as a rm”~i c1 t :m f s leep d e p r i v a t i o n .  b a l l ing  rh 01S t’

~~~ ‘ ‘ ‘ a ’ ’ ,m ’, co n st a nt as possible. An apparent tr a ’ ni ’t ‘,‘cas ot , ’ , r ’ r m m ” I
‘Hi m ft, ‘ l m , ’i n : ” a n ’ s  in o i lo t  pe rf nrm ’m n ia r’ to c han ges in a p i lo ’ s : , r ’ ’ -

‘1 i : 1  l i t ”  ~ ‘ r m l  (m ’ l ic,j 1 s ta te  described in term s r ’~ c ross cor rel a in’: m i m i

C p a : a m  ‘m g S ‘,cnc~ ion anal y sis of evoked potential t 1 5 1 ’ , , G ro u nd ‘ , ic r ~
was l a i d ‘ n f ur ther  investig ation into the p o s sibility (if sr’ t i c t i n ’ :
:m i lo ’ ‘m a’ ’ or’ ance , based on a co s m i c 5~~fl (r ’ I he oi lot ’ s cj rm ’a ri ’

m :e~ n ,’lo’ iica1 St a t ’  t o  a oreviousl ’y recorded ‘(inc lin e and ‘ :a” iHopinq
na :c r m ’ l o g i c a ] l ’ v — h a s e d  c r i t e r i a  for p ilo t  dut y cyc les .

*****

A N’ I T t V I T ’ r’ A NAL m’S IS OF SPAM TO USER INPUTS

~“near chm ’rs : Midshipmen 1/C ~~~ E. A lcan mo an’l Russell S. Harper

r a v j s o n ’: Pa ’” ,a ’ i r o h Professor Th ur ma n m~ Burn et , t

S: ’’ ’ n : ’ ,or: Chia ’f of ’ Nav i l O pi’ rat  ions (0p f)~’.’l L ,)

‘ ,~‘A~t (Si ’  a m ’ h  l i t  tern A s s e n ’ , ’:a ’ ra t ninth ,]) is a computer program
‘.‘.m ’ i t ’ .’ I’ For ’~~ a ”  ~~~~~~ ~~~ r m m , i ’  ~~~~a 1 ~~t j : , t ,  ev ~~l m a a t e c the

t i  Ii m e r e ’, S ‘ ‘ a so n: o f m mw m s~’a rch pat terns . In t h is study the
s a ’ n c ’ , i ’  ‘ a ,’ j t ,’ of t i , t , a ,c a ion pt ’ rm t ,a h i l i t y  is ‘ ‘va l ua ted  as a function o~

’
d i t f ’ ’ m ’a ’ n ’  4 ’ i r  inp uts. I r : t ’ : c t ’ , considered include: t i m e — l a t e ,
tar’ ta’ ’ ‘ 5 I t ’  It  i a l  :‘‘ ‘~i ‘ion and steed , acoust ic  va r ia b i  l i t  y , ri nd
c ’ i a r a c t e n  i s t i c s  m a t t o e  t a c t i a  al s i t u a t i o n .  The s t u t ’ i was ‘ m, ade
i t rit m i ‘Pm ’ d55U r’:~mt lo mi tha t the  user is search ing  for a s ub mm ’aa ’ i m i r -
a Si r a g  a n  a r m  ; m a  t tern , ov i” ri nq the quadrant it is as s u e t  to ha ’
f t - i n s  it t i rim through.

Ibis a r c ily n is has shown that t,ht’ probability of t etectin mn a
‘cit mm ’ma rm n :+ - u’ ing Cr AM in “,a ’n sitive to m ’ a ’ a ’ t , ’lin user’ inputs. ‘W hen
th e user is correct in hi’ , assumm aption . about the tin ’, then
time—late is not high ly  si gnific a nt , althou g h the probability ‘f
dett tc t ion do e s decrease as tim e—late increases. When tt u, user is
incor rec t  in f i n  ass un n mptions abo ut t i me target , time—late :aqni~ ies
his erro r and hecom ’mmes a highl y siqn i~ irm 1nt factor .

The probability of detection is also sa ’ nm ni tivm ’ to the assumed
S;mr ’ e I of adv anca ’ of the tarqet. An mi5s i im , i ’ t  i o n  of his s i m t ’ i ’ ,l only  ‘
knots o f f  si n di’~ r’ m i st ’  f l i t ’  I m r ’ i m f m i f , i ] i f ’ /  if l a ’ t a ’ m m  t i e r ,  si ’ m n iif i a m i t l y ,
especially is time - late irnrr ’ase s .



C C 1 Y I ’ \ C c ’I i  C I 5 151 1 “15 ’ AS’ C Tt ”t ~H C ’ ’, o~

~ht” buoy— t a rge t  ‘te nm ie t ri ‘,el  to ted for I lie 5’) a nd 1 ~1) hertz
“ m ’ m i t ’ m r i n g  frequencies has a no t i ceab le  impact on tilt ,’ probabil i t y of
d” t ” c t i on. The buoy—tar ge t ,  ge nr mri ’ t r ’ v s e l ecm i ’ d for  the 3O~

) h a r t z
r t”~ r J n ’ n im y lim e s not s’igni fic m ntly a fled , the probability of det ,a ’ c t, ion.

[di [Fl I C T Or OCEA N 4AV E CONDITIONS HUON NAVAL GIIN FI RE SUPPORT P[ PFOPM?’NIE
ID JAR II VINTAGE DESTROYERS AND A~ PllI BIOU S SHIPS

O t ’ ’s a ’ ,a r(  nor’,: ‘~idsh i t i r mi en 1/C Dennis 0. A n ’ o n i o  and Daniel Th or ’ ’~m ’, o n

A , t ’ ,iser: Lieutenant Commander Roland T . E . Rowler , I I I , P55

S : ’ imn s o r :  Chi e f of Naval Operations (OP-m195)

Ocean w a’i ” a n t  Pac i f i c  Fleet naval qi1 n~ in ” ‘, ‘~nm p o r t m ’ ipr m j’,r’ “1 ~‘ a
ar a ’ , i ”a l ’,~’r ’d  to dp ’i’ r : ’ m i n ’re t he m m ’ l a f i o n m ~ hj p  met a ’ci ” n oca ’ , m r , w~a’i ’ “ c m m : ’ l~~~i ‘r ’ ’ ,

and n a v a l  gu n f ’ii ’a ’ ‘,u~’ pm ’m r t  perfor ma nce. Corr a_’ la t i nmn ; ana l y g i s is a n ’] a t
• ‘l a ’ta’r ”mnr ’ any relationships ‘,

~is ti n q ba” tween the two sets of da’ i .
O toi ’r ct,:i t,i s t i c i l ‘m ethods a r e  a t a t m l  i ed  t~ p rovide supportin q ‘ ‘ u i dc ’ , a a . i’’ .

[li E : NCOPi ’GPA ’ r II:N OF O.A. DET ECTION TECHNIQUES INTO A CO M I’ HT E P
SI”

R m ’y ’ir ’chi’ rn : Midshipmen 1/C Josenh L. Rarnes and Mark A. Slivka

A ’ I ’ j j S o m ’ : Li eutenant Commander Gilbert Ni . Marlowe , USN

C: ‘ n o r :  Chi e f  “m i Naval Operations (OP_ m ’~ 5)

Ta ,+ s i mulati o n , proqra nri , “CH IPS” , used by the Seamansh ip and Tactics
Da ’ p,, ” ’ ’ i ’ r m t , a si” , a linear r i ’latio nn h ip as the bas in  for i ts sonar detec-
‘I”” “‘cli 1 . In j~~~r, place , a detection mm io ’lel based on Fig ure of Merit
r n : i  ‘,~~ , ‘‘  ; : n ’ m m p iii ’ i n n  of sound in wa t er is substi tuted . The result  is a
are c i i i  I s i c  S H i l l  tion with tim i’ su ite ’ c h jem ti ye as the in i t ia l  s i m u la—

• nm: ‘hi’ training of m tm i ds h i ’ a m i r m e n in the mm an euverinq of a nau tical vessel
while tra c king the movements of another vessel .
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1 ’  , m ’~~~”~~’ 4”’ ~m ç ’a , ’ip 14 , , m / ~~~~~~~~~~~

m~ p~ 5p~~~ 5” , A ’i\S’, m - H E I  P CALCUL A TOR TO SOLVE O ! ’T I t ~~t SPACI NG

‘j t s f m i : , ; ’ : , ’ r i  1/C t, a ” elle Bnokr’r and G lo n H . P1 i n m d a ’

A d v i s e ” : m a c t a m a n ’ ‘ ,, : ‘ i: s vm , ’ ler John F. S i g la ’ r , USC

“‘, ‘ ‘ .O’ : C’ j~ a ‘f N m ’ ~’ ml i t m er a t ions (OP_Q 9G)

, r ’ ;  an ’is mcH :’ am ’ ine wa rfare (A’~
’,i) action it is ofte n [he

‘u ’ , ; ’ ’’ si~ i i i  ,‘ i ’ a SLit’ i ’mr m t inmi t r’ com’mm ’man der t ,o condu ct, the m i  t.i,i l AC ’’,’
s i ”’ n a ol om ,i t, !ic~ as on —scene c om tmm m i ari la ’ r of a search and a t, Li~~k
: c n j ’  ( ). At ’mn n ” i other dec is ions  he must m ak e are the soacin q of
:,n i ts u ni , ia’ r ‘is c o m m a n d . The c r i te r ia m o m - selectin g ship spacin o
mn u’~ 5a ’ l’ ’m se ’n mm ’ the ‘ m i m Ic ’  ava i l a b i l i t y ,  the number of a v a i l a b l e  ships ,
tnt ” ‘ m m ” i t , the m ission and the operationa l situation , Using these
cm - i t  a Ia t r e pm ’’i l ,l e m m i h,15 ha ’ a ’n ‘ mo:Ie lem ,I and programmed for entr ’~ as
in c a ’ to  a “u n it -h e ld calculat or pr oduc ing optima l spacing as ou tput .

THE ~E1ECT Oh OCEAN WAVE CONDITI ONS ON NAVAL GUNFIRE SUPPORT
[J ET IT T I ’ c’ I NESS FOR MODERN DESTROYERS AND CR U ISERS : AN A NALYSIS

n c ,, , c , , i rchers : Mi dshi pmmien 1 / C Peter Ni , Cau lk. and Ste phen Merchant

rol,’ iser: Lieutenant Commander Roland T. [. Bowler , III , J~N

S: ’ onmso r :  Ch ie f  of Naval  Operation s (OP-005)

The st a bilit y ~~ a wa rship in conditions of vari able sea state
a f t a ’ c  t its performance as a weapons pla tforn m . This  paeer researches

what e f f e c t  ocean wave condit ions have on naval gunfire support
pt ’rf orm’ : a nce.

RAC V ASH I OR T Ia SEARCH FOR VAR IO ’ JS LATERAL RANGE CURVES

P,esc ’d r5 ria’r’ , : MI dshi r I, t ’ n 1/C Phi h i  p J. Corbett and Robert c~ . Ander sen:

T~:Iv i s i r  : ‘ , o:m mmi ,indi’r J ones L . Bagby , U S N

S~’~ ’, ’ , ’ m m  : C hie f c a t  Naval Operat ions ~fl1 _ O ” C , )

I cu s mmdi i n of ‘he Back and ron It Search Sceni,’r m o have been
l i m i  t” l t o  sennorn wi ’h tini form Latera m ‘ Janaq e Curve’ , wr is’: Ic not
‘ca j 5 ’ j r  a 0+ f l i t ’ ’ ~mm . t a ’ i  - This mnodel il lows time us”’ ? m in m: ’ , ct the
l i ta ’”’i 1 r m n , g e  ‘ ‘j ryr ’ ‘mar any sensor to m f a . m , rnnm ’ ane  whic t’ or ’  i r i v e n  t h e
r m m r, a’

~~,t t ’ r ’ a b,.ih~ l it  .‘ 0’ (It ’ t i ’ ( ’ t i Ofl h a m ’ a q ’ v m ’ n m  t ac t i ca l  s i t U i t ion.
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1 ‘ 1  ‘ r  1 ’  ‘ I ’ , ‘ 1 5 1 1  ‘ ‘ I ’ ~ , ‘ ‘. I C y  ‘I

A:DI [”~ 1 ~‘fl5 [(i~ [J” ,.’ I I T m  ~[57~I “IS (,A ’a’AT’ , I L I T ’ ~t ) A L~ ’,F A )
I ‘CI

Nii lsrmi p’ ; a n :  1/C “, n a ” I’ ’ m t ’ l  F .  Lew i s

A d vi s o r : i’,s oci c t ’’ l’ r nm ~ a ’g ’,m m r “1. C h i n a ’ ’, M ,’ 1an ~ter

S:: ’ ’ : ’ o r :  C u d  r a f  Ni’~’al ) : ,a ’ r , i ’ic ’a ns (:m l ’ ’~O r )

Toe : mr ’ograr’ : LP ° PJT S E n p[ inm i ,‘ ‘s 1 in m a ” m r  ; rm ,q r am ’ m: ’ . m  nrj r ode is. It
: i ’ r ” :’ r”s i t s  r a i n func t ion yet , is in’ , a: , i h lc ’  of pos t c mp t i n i a l a nal  y am .

[‘mi t  the user ‘mis p~ a ” m ou s1 / crea ted a f i le  co n -
[ma ini nq [ ‘ i t ’  data reuresenting the 1 nao’ar pro gramm i ng model . The data
f il ” is e a sily built , hut is difficult to change. This projec t has
, a , a , ’ t a ~’l r ig ht -hand -s ide ranc iinq and oh ic ’ n : t i ve  row ranqin g to LPPE’+’TSE a r m I
‘-a’, d” d t ”I a mr on ra m which modi fies the data file.

his sri’ a’s t has added de’ th to the computer-aided l inear p roq ram m’: i no
‘a ’ i l i ’ i ~’s available to the midshipmen taking NA 312 at the U.S. Naval

i ’ l e m ” m .  L~ °EVISE can still  be made into a more powerful program by
~ “ a addi ti on of the upper hounding alaorith m and the capacity of the
c ’ , a ’m ’ ‘ ‘: spec if y the initial basis. Both of these additions to LPP ,EV ISE

w’ ’ c T  he ti t r e consunminq and complex but are wi th in the scope of an
‘• A A  12 :‘rrm j e c  t

um ‘ A tm ’ IL I CT I C PETERM I NAT ION OF DIRECT PATH OP CONVERGENCE ZONE CONTACT
C” CG’•flC: ‘cc AS A FUNCT ION OF MON ITOP,ING T !”~E

~‘ a~ , a , j t ’ ’ m a ~r’ , : M idsh i  i n t o i/C G reg r m ry T.  L i z a m n a  and  Leon Jackson , Jr .

i’r~ P c ’ , c , , m rm , m i Profm ’ ’,s nr Thoi ’ ,is D. [,urnr’f t

‘ n o r :  C h i t - f  of Nav a l O p i’ r it , i m m ras (OP-095)

Jt -c i si on aids w e re ma ra ’~ated to help VP aircraf t tactical coordinators
1+” ‘‘~~~~

‘-  Inc whether ra sonobuoy contact is direc t path or convergen ce zone .
A . :ct, -r ’ m l t i  rae , using Bayes Tbi’orr’i:’ to detem i ne the probabi hi ty of
‘a ” ’” tion , was nlevr’ioped to auqrnenf a pattern a ’v ,iha ,iat ion sir mmulati o n

t a~l , ‘ PAM , in order to aid in this da ’ten ’m m i i n a t ion. The results are
r i d  on the a ’ , s m j r :n mti o n that the relative 1 ikel i hmon m i of direc t path

and cn n: ic ’r ’mpnm a ’’ irm a’ ‘let , ’’’ tion are a U mrmm p e m - t 
~ 

of a p i n t  icu la r sonohuoy
,i ’ t ’ ’  r n and “‘on It or i ncj ti m e
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“ I’’’ i! A T  I ’ S OI TA N S LAO _ F’ CI b t IV lOP PO RING CHIP ‘‘lT’ NEI J V E PS

9(’5a” , 1l ~ ’ hPa ’’, ‘ ‘ i d s h i r m ’’ i ’ n ’i 1/C C ivil P,. M i ck le and Irt ’’y 0. Foqli ’i m an

‘[ l / i ’ , a ’ r  Pese ’an i h [‘ a-ofp s” ,cm r Thormmas D. Burnet , t

5; ‘. r : s o r :  Ch ie f  (a ’ C a v i l  °‘a me ra t ,ion s (00- 09 5)

T ’ wi ’ t rrra 
~‘ Smc r v e i  1 lance C ys t c ’ mn i (TA’S) is a hydro rahon e arra y tha t

is ‘ :‘,,~‘ a ’ ,l c m , a r , a tm l  e 1 1100 to 350H me ters behind the t ‘ m w i  nq ve s s e l  . TASS
i m , a S e,~i ’ e l le nt  a ’ c ’ c o p t io n  capabi li ties in a passive modi’, Howeve r , during

i t “ , i ’ , a ’ : c v c ’ r s  t h i a ‘ abl e is not s ’ rai m iht ~~~~~~ the towin g ve s sel  . At
h i i mi ces the inform: mat ion obtained by the TASS hydrophones is not use-

as it is i a~m ’ a m o s si b le to get accurate bearings to any contact. The
; : c n m’c ” . a ’  of t h i s pr oject is to develop a computer model which simulates
‘ n m  behavior of the ‘lASS cable during ship maneuvers. The in tent is
to u sa’ t Ime model to disc over types of turns which minimize the time
durin c which LASS cable information is not useful.

ANAL YZ:NG Cfl NOH IJ OY PATTERN EFFECTIVENESS USING COMPUTER SIMULATION

Pe searc k mc ’ a rs : Mids hipmen 1/C Jeffrey A. Morse and Georqe Mc Kenzie

A dvi ser: Associate Professor W. Charles Mylander

N’ a , n nso r :  Chi i f of Na val Oper ations (OP-095)

Th is pe n jec t co mpares the effectiveness of the Navy ’ s brusht ac
and d i stributive fi eld patterns wi thin a controlled scenario. It
m i  a”,t , iqates the value of the individual buoy within the patterns.
I~ d”velop s a new formula for buoy spacing for the distributive field
pa ttern and compares it to the two most commonly used formulas. A
n m a ’ w sonobuoy pa t tern called pentac is developed . It appears to be
‘,uoen im” r to the commonly used patterns for the scenarios investigated .

~OLV I NG THE OPT I MAL SONOBUOY DEPTH SCHEDULE PROBLEM THROUGH THE
APPLICATII )Nr, OF A SIMULATION MODEL

R i ’seanm , ht ’ rs :  Midshio men 1/ C Jeffrey A. Morse and Georqe McKenzie

Advi ’ ,i’r: Lieutenant Commander Gilbert M . Marlowe , USN

j ) c ) nm ’,or: Ch i a ’ f  of Naval Operations (OP- 095)

The oni’sent doctrine in VP aircraft submarine search tactics calls
f u n  ~i mix of altern ate deep and shallow buoys depth s when accurate
, a c c m u s t i r  am rn paq a t i on loss prof i le’, are not ava i l ab le .  An inference
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h a s  l’ m ’ a ’ n m ‘ ‘ a d a ’  t hat this ta( t ic might  he w mm r ’ ,e t h a n  a l l  ( te e J m or il l  Sl i,1 ] 1o’~’i
So n im l i a m y  m~~~ t iqur ,i t , ’jon’~ . A simulation -‘c i a ’ ]  is  mm c m i t,im ana l ‘ii’’ vary in g
p n v i m ’ :m rc ” . i ’ m c t , ,al , ( m : m a ’ r a t i m m m i , I l , and ‘,ut’ m ’ m a r i n a ’  c h , i r a r t e r i nt  cs (Inc v a r y m  nq depth
s c i , ’ l c l a ’ s  t , de~ a ’ nmc m na’ f lit:’ opt iu ’mal ‘,~m ni o h i co ’ y  de pth s s h c ’ l i c l e .

*~~

A : ‘ fL :S u’~ A~’C REL A TIVE TO THE REP LA CEt ’ I i NT OF A M,’i. F: ’ N C T J I S I N ’ , ‘, fl’CC’ , ’ ’ ’m ’i

P i ” , a’ , a t , a c f , ’s. M m d s h i t m r a m u ’ r m  1/ C Daniel  T .  ,‘ , ‘a l l e n i a ’  a n t  t o~,m r t  F. N ichols

A ’ f v i ‘ a m ’ P ,a ’ ’ eya rch 1m rc mfes s or  Thom a s D. TJ ic rn e t t

Ch i a’ f of N a v a l Operat ions (O P- 09 5)

‘~ha ’o a sonohuoy mia l functions , a dec ision m’ mmc ’st be made cim rmc e r ni nq h ’ mo ’y
rm ’ p l  is m a ’  ot. To date , dec i s io n s have been ca de bas ed mmmc m : pas t  e x p e r i e n c e
am c , 1 t he ’  ,a i rcraf t commanders ’ intuition . Patt ern deorada ’ inn i ra  dect ”c tar
pr o b ’~h I ii t i and the increase in expected leng th  of t i m e to r ’ m lc m ’ , a d e ’e c  in’:
huo’i where rep lacing a ma lfunctioned buoy are concepts  known to the a i r c r a f t
co:’n ’mn .’tc ’ r . P ra sentat i on of qua ntifiable aids concerning these variables to
a l t  h is  de c is ion  are the basis of this s t u d , ’ .

he re~u1 tn of the  de~, rada t ion in p at  t e rn  nerfon:’i ’mnr e showed t ha t  the
HP,H~~m i A C  pat tern malfunction ed buoy did not af fec t the pat tern per f o rr’~’ance .
There ‘,‘, a s  a s h iqh t  increase in the amount of t ime to reach the maximum
pattern detection probabilities when a buoy was simnulated to be down . The
ma v a ’ r ill pattern probabi l i ty of detect ion was not affected adversely. This
resulted from the fact that the BRUSHIAC pattern has a highly saturated
coverage area . If a submarine happened at one’ t i m e ins t dnm t ti~

j be in the
gap in the coverage due to the miss ing buoy , it would soon t ransi t  into an
area covered by another buoy and would be detected . This accounts for
h m m ththe i rm m ,rease in tine to obtain the max imum probability as well as the
insi g nificant probability of detection change. There was a in aximumo dete ction
proha h ilit , for the pattern with no buoys missing of .57 , w h i l e  the mm m ini a miu r
value was .55 with a buoy down .

*****

EXPA NDIN G AREA SEARCH: A MONTE CARLO SIMULATION

Researchers: Midshipmen 1/C Bruce R . Weiss and James E. Eckrich

Adviser: Commander Jannes L. Bagby , USN

Sponsor: Chie f  of N a v a l  O per a t i ons  (OP-095)

The ra ndom ‘ i o n . h a nal pa f no 1 model a’s deve 1 opt’, I I n C li .a ‘a m t (a m ’ ~
‘ i’m f N a v a l

Qperati ons A n a l y s i s , Cnmd edition , addres ses t h e  s i t ’ , mt ion when ’ ’ ’ ~~ ‘i m ’ ’ e t
rema i rm n a r m  ar a n - a ’ , ’ : of f m ‘med d j :nm ’nasi on s . An , ,‘ i[en i” - i m r  a t  t h i s :, m , i a~

3?



‘ , ‘ 5 ’ C ’
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I ft ns a ’ , in a ’ ’ p i ’ : ’ i i o ’ ;  c i m ”  al a n are,a ‘ ; m ’ a nm h a r a m i ‘,: mm U” J est ,s thmr ’ or a ’ti ca l
mm md lnm’a ’ ’ m ’ hn ,cn ’Is f m mr t he  ; r m m h ~a h n  1 it ‘i of d e t e c t i o n .  Three ne i l —

U i~ s i’ ’ m ] a ~ i m r m m m , n t i ’ l s  a r t ’  l p v a ’ j o ’ a m p m l  u s i n g  Mo nt ”  Car lo t i hniq ue n ,
a v g  a ,a s i ’~ of  c o m ’ g m a r ’ ison t , a ’ m w a m n  f , h: c ’ o r a ’ t i c a l  and s i : ’ iu lat ion

ss i ’ n , , m nios , i h a ’  I j a t e r e m o  t n  in I a ’ t e c t i o n  t m r n l ’~ih i l i t i e s  l e a d  to s e v e r a l
j m’ ’a mo m ’ f i L ’ c m  l u c i m ’mn m ’ , “ a rm , ‘‘a - fl i ng the scenario ’ s ini t i a l  underly ing
l S s 4 ”; ’ a m ’ l o r is .

n’: ’ ; ’ ;mt er  pno q m ’ a ’ m s  dev eloped have further room for ref i nemn ent
m n  ‘ ‘ t i c i a ’ n i ,  and in incorpora t ing an ini t ial reference point for “ hi’

‘m a n  so t h u  tO ” sea r ( ’h e r can bPr] i n his search immediately urmnn
m - rt ’ r j in tH a~ m ’”, ’ a m i n ; ’ l  I rig c i rm 1 e d a t um ’ : area . Another program in which the
‘,mr m m ’~’ i s r a I ’ Imm:’l v ansi uni fo rnn mly plac ed a epeated l y throu qhout the search

c m  Ud be ‘~a ’ ;  H ‘y developed to further test the theoretical m odel
(a l  ‘ “ m m m d’ ‘his od i ’ l is n o t  ve ry real i stic )

I’ the progra m ’s as w n i t,ten and /or ref i ne t  were run repea ta”dl y
u ’s ’ rmq ‘ ‘ ‘v i r a l hundred r a t s  of pa rametr ic va lues , a ta bular ized reference

a mu ld t a  c reat i ” l  in which a ci hint could enter the table with a given
s°~ of s a n a t ’ m e t e r s  and obtain: a c;anned proL~a bi l  i t,’y of detection.

aC (‘PA rT PPFV [NT IVF F’ lA INTFNA NC F ‘, ‘J OPKI PAD

Penearchers : Cornm niander d a m ” es L . Ca r t lm ’ y  , !IC ~ and Li eutenant Com m~nand o r
Pd and T . F . Cnwl a m ’ , I I I  ,

Spon’,::r : Commanding Officer , C i v i l  S t a t ion , Annapolis

A n  m nal ’ , ’, m s  ma t t h a’ ‘a c v ,” ~i ’ j , ’  “,i i r i ’ m ’ m m , a me a ’  C u h n ’y ctc ’ : ”  (PMS ) require-
‘ , a . r t~ fo r  f ha’ Nava l  5’ at i n  ‘ s le n t m t  ‘10 c r a f t  generated a summary of

a r m n m l , m ]  ;‘;a n-hour ’  f o r  m a ,  e r u l  j 5 m c I n i l  or tr ,i  Ia ’ s k i l l .  The re port
i r a ’  l m m d a ” l  ‘ a m a ’  ‘ , u l ’  ‘a ”  i i ’  c o n s m i a r a a  i ’ m ’ , to assist local mana gement,
as ‘,‘iel l as ‘i su ilq a ’s ’ a ’  I ‘ ‘ ‘ ‘ t ’ , m ’ ’ t m a t  ‘ m m i v a ’ r - ’  in’ : t he nan—hour ’ req uiremnents
m t 1  re ’:rnred rn,’a m , r i rm a ] i ’ ,el ’; 1~ m c  i n mnu ’ m V ’ ,i t jon of non— PMS work load

‘ : i i l nem ’me ’ rm f 5

* a **  *

I’,Pf ’, I J5f ~j ’F l~~ )f ’ i )t , ’5 ’N a I .‘“mI ‘ a j I a, ’I ! ‘ i N S Y l  I “4 (i ’Ip,’ F’ [ 5 )

Pa s t o r ’ , ha n’ : I i e u t a ’ m , , a n i f  ‘ r m ’ mn’ , , u r m m l a ’ t ’ Rol an d T . IT . Bowler , I I I , USN

‘c , m n u” ,or’ : Di r t ”  to r , Divisio n of 1rn fe ’ , si ,, ri ,al Development

Ce rv m nrj as a form ’ i  of iJ’ mNA ‘ e l  am i m ic ra tai bi I i  t y , GRAPES captures
the ra n a n t  ( l a / I )  ‘j r r ’ tma a ta ’ ’ s m i ’ a ’ a m’,iI ’,i l m m t  h is pre t i i a ’ ,a t ion  for e f fec t i ve
, ina l ( . a )i ’i ] )t ’t it iv e servi ( i’ ~ic a j m a r m m u n  i m t f j c m ’ a ’ , An alysis of the individual
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‘ ‘ a u a ’ ’ ,t  lo nna i ra ’  m ’a”~po na ’ a ’ a m m v i m i a ” , id e n t i f i c a t i o n  ot s p e c i f i c  St ,m ” r m ’ : t ,’in unit
m~a ’ , a ’ a n a a ’ s ’ ,t”, i f  f li t UNNA :mrm ’ m r l r ’ m , fai r t ha ’’ ,a’ na ’’~pnn ’,e’~ inn- ba ’ ,m ’ m I mm m :n ‘ , ‘ii’n
‘,~~ ‘ am ” , o’ ; ‘ a ’ a - ’ , m m r m , i l  a ’ A ’ a ’ m ’ r  m e m o  a ’ , tm ~ t, lme ’ ,i’ ‘young [ amma n a ,  m m , i dshi p m n e n 10(1 ‘45

ma n i “ a ’ o ft a ‘ a’ r ’

• ~~ 
am , 1 ,  l o n g — f a a ’ ’ g o a l  of GRAP ES e v e n t u a l  I ‘y t m  ,jo i r a suc h ‘;n~r d ’ m o ’ ’

‘ ‘ ‘ 1 ~ ic~ w i f  Ia ,an olm m~’m t i’ jm ’ u :a ’ as una ’ ~~ gra d u a t e  sc ’ ’ ens in f l u ’ iii] l t i r ’ y

~~~~ ‘ ess i ’ ” : , ‘ ‘ 141  h a ‘ ma ’  isure wou ld  a ’a ’ pn m ” se n t  an annua l , mac r o scop i c
,, ; m n  ‘ a n a l  o ” a ri a’ t o t r l USSr pro q rua m: ( inc lud ing  the aiim’ i s s ion s  n u t m - p r ’ m ’ : r a a ’ )

to— ’,’e ’ia ’ co a ;a:man ison ,a c ran q UC CA g raduat ing classes and 1’or emm a ::—
an i so n Ce ’ wa ’a’ r ’m UC5i~ and coa m m ;me t it i ye comm mna i ss ion sou rm , es

STATIST ICAL AN A L VS iN  OF BRIGADE COMPANY PERFO RMTINL!

Re ’ ,e u rcha ’ rn : Research Professor Thomas D. Burnett , Lieutenan t , Comma aan m ,t r ’ n
Ja mes R . Fitzgerald , USC , and L ieutenant  Co mnaan der G i l I c ; ’ r t
fi . Marlowe , USN

Cp m nsor: Commandant of M idshi pmen

This research , whi c h commn ami enced i n March 1977 , consis ts of s t i ti s “ ca l
a nal’ ises of data existing on all individual midshipmen , to determ m a i r m a ’ co r-
relations , then statist ical mm mode l s which might permit further’ um u i ’ ,’ rstsm nd i nmj s ,
pr edict ions , and manaqen m ent actions oriented towards the observed , ru riocs l 7
l a n a i ’  v a riability in performance anmong the 36 companies.

*****
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i~T F ; ’ f  Y ’ ’ ,‘Cm0’~5j ‘add ‘a f md ’S F ’. 1 5 1 1  ‘i’ . - ‘~N’ Tlm ’F : ’N ’ IC 5/

IN’ ‘ ‘A ll’ “~f ,T ER IAL ” , F ‘a~IP~ TIFF  t / U D S H I ! n l l  C FOOD C F P ,V I CE N o I v I s  j r u ~
OF I Ii .N. ’• “~‘,‘~NI AI ,C~JC M”

m m ’ ‘ ‘ ‘  ‘ , “i’ !’ t m i ; m ’ s r; 1/C 1’Ca m’~ P. A ne I ” m ’ m m : ‘a n t  Th c”o tc ,re 1 . Praw n

1, 1’ , in ’’ ’: A ’ , s m m ’ i , i ’ ’ ’  Pro + a ssor C, C h a r les “y l a r i m le’ r

T’: “ 1 ’  ,
~~~ 

f l t f i, a r  (m1 ‘ t 1a ’  ~“ a d , , h l pa ’ :m ” n  Food Cm” m ’vic c’s Division of the
Uni ‘ ‘ N t ,i ta” , N a v a l  Acad e m iay has requested that  a p ro jec t  bi” undertaken
a , ’ ‘~~,‘r~ inn t l m ,~ ‘m ’ a s ibil  i f ’ ,’ of imimp le nm en t i n ’ a a c o l l e c t i o n  of was te

Tl a, 1 ’ ’r ’d, 1 1 5 r p m ’ r’ em , ym , T u r n  a f te r use in the t’i a ’Jshi ,m rmu e n ’ s ~ardroon m . This
‘ a’s t mlv ’s iou t es caper , g lass  , and a 1 umn i num was te  and [ala kes recorm —

“ m ” u d , a t i , r ” , ba s e d on the  was te  output of the wardroom , costs  assoc ia ted
,,‘ i ’ h  i’s  c o l l e c t io n , a nd t h e  expected return from’; recyclin g firms.

*****

~
‘ ‘ : “~,~~J 5m ’)5 OF THE CLASS OF l97~m PERFORMANCE VERSUS OTHER SOURCE

OFF ICE ° PEP FflRMANC[ AT SURFACE WARFARE OFFICER SCHOOL

Researcher’,: M idshi pmen 1/C Eugene J. Boja rsk ’i  and C. T. Hutchinson

$ I ’ils ”r’: Lieutenant Commander Roland T. E. Bowler , III , USN

A ’, g radu ates leave the Nava l  Acade my ar md car t er ’ var ious  ~ a r far e
s:”:, i , ,a lt ,’ schools , it is desired to follow their performance. This
Y ’~a t y  ,i nal jza’s the JNNA graduates ’ performance against the perfo rmn mance
fra n’ ‘ h a ’  other officer sources at one of the warfar e schools , the
‘, , m ”f ~~~r’ “C ar fa r e Officer School in Newport , Rhode Island . Also , it
‘Ic ’ i- a’” n u es i ’ correlation exists between an Academ ’, offic,’r ’’s perfor mance
.-i f m i i ”  0 1 “~ ON and his performance as a midshipma n.

It is important to note that the authors ’ ronc l ,a ’ ,ions were based
n e n’a l f’ , qenerated from one year ’ s data onl y . The result ’s and

comm a lu - i n n s  are a good indicat ion of the of f icer ’ s ‘n ’’ , a- an ise at
r ,Ir m r but since’ a samp le size of one was used , the r” ,’ a l t s  may not be
tr ’ :l y indicative of all officer source perf ormances ir a tt me fut ure .

AN EVAL a U AT I IN OF THE [FFECTIVEN ISS OF UNNail C A N D I D A T E  G~~I I a ,raN ’ F BLUE
AN N (,rhI D a ’c r) r ’ a pA~’~

Pa ’’ ,ear her: Midshipma ma n 1/C Thoma s P. Breyer

Advise r ’ : Majo r  Edward A. Smyth , JSM C

The eff ec t iveness of the re’ cmii U rig done by the B1 a ’  a n t  Gold
Irmf orma f inn Program is analyzed . A dat a base of t l aa ’ r a - m a ’  F t)OpUl a ti on
is developed . Aqa i nst this ha se , t ha ’ n au ’ r l t mi ’  r of ca m i d Ida ‘a ’ ’  t~m t he

‘ IN



CF ‘\ i’/Cm ’ ~‘‘~ ‘a5// i a ’ ’  ‘
‘
~~~_~ 15 ’  ‘~‘ ‘ J f  d l ’ .’ \ ‘ . ‘ a ‘ ‘ a . N’ C V  F ’! ‘ ‘ ‘a ’ ’ ! ’ ’! N

N a v a l  A a t ’  “,‘ ‘ v a  m r m ”a t P m , ’ a ’ a ’ ye ars ~a ri d m 0 num ’~i : ” m ’ of Pl o’ ~r m’i ‘1o ld
‘ a r ’ ar , a On ’ ’tu ,i , ’a ’ ‘ ‘ ‘m m ’ r t i ’  V i a  i : m ; j ’ , a n ’ ’ ’ as of t~~ m~ i mm ’ i m m ’ m ’ /  ‘a r m l i n e a r

r i ’g n’ ’ ’ ,’, i f l r m , ~~ cu r ’ s m l i ss u e F a t  ion ire ‘ a m : ’ l i a ” t ,

PL F ~[ ST ‘‘
‘a ”  I I~~ 1977

~e ” . ’ a m ’ m oa rs :  “t i m l ’ s h i p m m m i ’ n  i/C J,am t’s J. ( , , i r ’ ~c , n j  a n d  Ei ta ’ r ‘a . V , ir ’ i , am is

A i’, m ’ r ’ _ m, ’’ ,mm a r m , ! ’ ’  ,Cr ’ ie ’ , L. Ba d ’ ,’ , U’S

‘-‘idsh i ;:‘ ,e ni C ,oav and M,, i )m anie l i n f ui’ ‘ p r i n  of l Y 7 m  i r m J m ’ s t , i , ; , ’ t , m I
a m -  a l l o c a ’ ia n ‘ l m r ’ mu mj h l~ am , m.i”j i t s  ca t  ‘~nr ies .  Chan qt ’ ’ , ’ , ’ rm ’

I r : ’ “ d c i” ,’ a , Ci vil Ac i d n ”; v  a t ”  I “ i s ’ m i  t ior , in t im ” ‘ ,u a ’ia’ .a’r of I ‘ t i E ’
..aI~~h ’ ’ ’ ”’,na ]  ot ‘e r i :~in in ig  s t , m a L  ‘ i i , ,  i’ e~ p l c - f ’s f t m s  m o i m  ‘ a n a l i , ’ ’ ’ ’ ,
pl a ’ L a ’ ‘ a’ ’ a1Ic c , ’~ m ; , m,  in th e ’ s u e  m n a m i r m i  “ 15 I r e  s m ,~’i ’ m ’ : 1 7 6  ~~t I ,
d’5/- ’r i n m ~ i f  “c r”, S’ ’ ; N, t i m e  ,‘,,a~ i nd m ” a ’ i ‘sm ut ” a v a i l a b l e  for f,’m m ’ class

A: ’ .’ !  p 15 :CC , ~,mN P,~’[ , T IN C~, AND NAVAL P F C P , U I T I N G

r~ ‘u” r: “ ‘dsh  i pm’aa n 1/C Fri dii Dews 1 ey

m m  A ’ ,noc~~r tm ’ Professor V ,arel M~~ ’~~

The ;m r -oj t’m ,, ‘a. w a s u.Ies iqned to provid e arm u m t ,m j ’ c m a ’ t m m n ; i f ’ , t o  learn about
‘‘i r~’ ’ iri g a nt ‘ie t, € ’ rs,ine its valu e to naval rec ruitin g . The s tud y inc lu m la ’ ’ !
I ‘‘ar r i  m~’~ ar c 1 a istory and modern—da y mnethods uf m : a rke t i  ng , i nd of i ng
‘ “ci’ ic a? ‘ a ’ n ’ i ’ m r  f, o t h e  m , o m , t r o l l a h i m ’ s  ~a m ! man,  or , t r - o l l a b l e ’ ,. M a r : 1
“e’ i sos ~m re Fue I t  w i t h  :‘ : ‘ n i l e m ’ s of the t ’ a , rv a U Rec ru i t i ng  Coraimand m i
‘h’~ m , j r r t i 5 i m u ’ l  , a ’ c ’ r im leo t hat d i m l  arid do handl n’ the Navy ’ s m a o a ’ o t i o n i a l

Ar :  a na l  ynis ~ f the fut ure ~ f n-Ivai adv e a ’tisirmg was pres r ’rm t a ’r I
i r a ’ l ’ ad i r a q c_ e n c l u s i ’ r m s  1 ’ to tha ’  effa ’ctive ’mes s of the prese t, ç m r o ’ a a ’ ~v’

a 1 ~mng ,,‘ i “ P r”c ‘ “ : m u a ’ n ’  Ia f i ens for f:a tue e opera Lions.

FICdD CF °’IICES M IS : A COMP uTER -BASED SYSTI,M TO AID MIDSHIPMEN FOOD
NE PV ICE ! J I V S IO ’ m I’ , MI Nd PRODUCTION

0, a’ ’ ,t ’ , j m ’ m h i ’s: t4 i (i n ti p mnen 1/C John C. Gra c e and ~l i l l i a a m  3. Mickler

A ’l~ I’ m : Pe”,ea r P Pm m m f a ’ ’ ,sor Thon r a s F ) . [Iu rn t ’ t

‘‘Id’, a, i;’ a n  c c l  ‘ I’ m v a r t ’  Di i  I 5 inn hand i a) cu I a t a ’ s  the amlioun f of’
I ’ ri ’  h i n t s  u~ ’ I i f  i ” r e c o i n  ‘ ‘ml for food preparat ion h i ’ ,m ’ l on a mn me a l
o a r ’ ’ . A oa’ p m m ’a’r - t,a ’i ” l “ , n , i ’ j a ’ , m t ’ n t  la rfor am ia t mo n ‘ ‘ ‘~5 f a ’ r m  is deva ’ loped

I f ’
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‘ i C a ’ ’ , ’C ’ ’’ m ’Ci, ’’,Oi I’d,’)! ,Ts ‘ N’ IN’ F I ’ l l ’ ’ ’  - ‘a ’.:’ T i d ’ ” ’ .d I m ’’ ’ ’,’ ‘a
’ ’! ! ‘ t d T ’ ’ F  ‘.1’

1,0 Ct ’~ , l t ’ ’  a ’’’ t ~
., a i n ~i,i in inqr - a ’ d m a ’ n t  uni t r e c i p e  m l , a f , ”a f i le ’ ’, wh ich  can be

oh ,f , i i m m t h e  in m a r m ” l i en a s  o~ i n c  n t m -ei ’ arid to ( : aIcaJ l~l ’,” ~r m c ’
m m  ;u~ a l a ’  i t S i m r m i n i ” ’  o f  is’uji” based on a g iven ‘:an,i l ‘ i m u o f  -

5 aim ‘ m ’ m C i r ’ t  S CC,’., i! ‘‘IIC ANN t IIO —C IEP1IC ’
~L !~~~

‘i ’ LES

‘a m ’ , r ‘,ec : “:m ts ’a i amm an 1/C :‘,rend arm L . (Ira /

a m ’ :  ~‘ ‘ , ,oc i a t  a ’ Professor Karel Monf ,mm r

The ;,~~‘- ; os a ’  i f  the study was to coa:a :uar i” blood rrot iii’s wi th
c m  b’ s l  c ; a ’ l ’ t o r m ’  ‘a n n e , a n ’ ! physi cal  ed ucat ion  grades of mid nhi  “mi’ n . The

s tu ,f ,’ i nav n l v e d  1 ,07°, plebes of the C l a s s  of i 980 and bloo d anal y sis
i n a s t a ’ m a ’ ’ a ’ n m t , a t i m l n ,  a t  the Nat iona l  Naval  Medical  Center  at  f l a ’ t hc ,n’ !a ,
NI t h i n , toe an su m’ : a t ions ara ’t 1 thai tations of the study, the , nnc lusions
‘em ’ ’ a ’ e a c tmt ’ l that the d a ta  supported t h’  hypothesis tha t, t here en i sts
a sig nif ica nt re lationshi p between blood sample parameters and acade m ic,

cm rr’; :ln e , and oh ysic a l educat ion grades. Several su qn est ions ‘,‘~er ’e
a da ’ as to a reas for future research , with impl ica tions of Ha” s

H i  rig ;l i sm ,ussed .

*****

A N QP EN~ Ci’ d”Y’ ! ‘lIT IV [  Pm Dm’ IIS S IO NS POLICY VERSUS IH[ CONGRESSIONAL
,ANMISS I PN’, POLICY AT THE U.S. NAVAL ACADEMY

Pe’ ”ia cm hers: !‘lidshi pee’ n 1/C Sa nm uel 3. Lock lear  and Edwar d A. Chr i s to~ ferson

Ad viser: Major Edward A . Smyth , USMC

To e existi ng s’v’sH’m : utilized for appointing mn id sh ip m m ’er i to , lae
P m  ted S t a t a ’ s  Nav , i l Rc , ’a ’ le ma ; y is a Congressional  ap pointm na ent pa1 i cy .

Co nmp r m ”,s icmr a a l  invo lvement  in the ad mim is s’ ion process as s ure ’ ,~ a denmio-
oroonic ‘l i s trib u tion of midshi pm en. The de s irabilit y of an tThen-
(lonup ’.’ f i t m v a ’  Admissions pol icy is considered . A sia’ aulated Class of
l NH l is cr a ’a t e m l u tilizing qualified nomin ees in three distinct
c u ? n ” w r i e s  ( females , m inor i t ies , others) .  The sin iulation is then
compared to the actual Class of l9N l and a comparative st at i stic al
a n a l  ,“, is is performed de n ic t ing  d i f f e ren c es  in average candidate
m u l t i p l e s  and  Scholastic Aptitude Test (SAT) scores. The Chi-S quare ,
Goodn pss of Fit tes t is then utilized to verif y the demographi c
d i f ferenc es between the s imulat ion and the actual class.

* * ** *
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~ C “I A ;
~I’ ‘. O~ MI [h~,HIPM~ N PERSONALITY INDICES TO COLOR PREFERE NCE

:~ , , 4 ’ , l ” (  f e c : ‘lid sh iaan ’aa n i/C  Pat r i’ :k M. Wa lsh

A m lsi s ’’ r : Ass ociate Professor Kare l M ont o r

The purpose of the study was to compare m idshipmen color preference
w i th their respective personality indices. Two thousand fou r hundred
and eleven color tests were performed on the Classes of 1977 , 1979 , and
1 90N’ . Within the assu m ’rption s and limitations of the study, the conclu-
s i n s  were reached that: (1) there are significant differences in
pa ’r’ nn a ality tha ’ can be meas mired by indice dif ferences between groups

°at  f avo r red versus any other color , and (2)  there are s igni f icant
ind inos  in the brain wave po rtion s of the test related to high

~~ a ency diff ’trenct ’o in voltage levels between red and yel l ow choices.

*****



“ a ;o t  f : ’ f  ‘a T ’ t ,S I s ” i ~’i l P l ~” ’ At iF ’ 7!  d U S ’O I d u , Y  Pt f ’~4J’ ! ’ ’ f  ~. T

hANDY • , ‘ a m mi e s L . , Jr . , Comma n,la’r , U SN , Research Professor Thomas 0.
d ’dN ~ TT , m ’t .a i ., Oper :~tions Anal’ yni ’, Stud y Group, “Mid s h i rmn aan

, l r ; m a a ’ n m a l  , Acade mic Year l976-1°77 . “ Volume 1~ , Parts I and II
1 u 77~

Fo ’ a bs  trac t n  , ‘ ,a ’e “Sponsored Research” and “Pa”search (,o a r se
tm rn j an t, ‘ , , ‘‘ nci i na ’a ’ r  i mu’ a ret Ipc hno logy Department

* ** * *

Sit e”, t , , , m , , Commander . LI’ S , e t . a l . . Operatio ns Anal y sis
Stud ,  Ga - ma i m , N a v a l  01t’ a’r a t  ions A n a l y s i s .  A n n a p o l i s :  Un i t e d  S ta tes

~l I mm ’ , ti t o tt ’ , 19 ,~ ‘a’

‘ r~is is t Om ’ “ “u ond E d i t i o n  of th is textbook for the cours e NA311
‘Introduction to N a v a l  Opera t ions Analysis. ” The hook is also an
unique ra’fen- t’rws a’ fom the theo ry behind p reva i l i ng  probabi l i ty  models
f o r  naval ta c t i c a l  scenarios , many of which are addressed tonically by
fleet ta ct im ’ al p ublications.

The ,‘, rk on this rev isi ’rn was accomplished jointl y by all seven
ma :”mb ers um t h e  Operations Analysis Study Group.

*****

POl’J LER , Roland T . U . ,  III , Lieutenant Conrrm aander , USN , and C cam a n ’ ’ander
James L. BAGBY , Jr., “YP Preventive Maintenance Workload. ” Ren ’ a- t
fl
’ae ’ r a t io nc  Ana lys is  Study Group, ~ugus t 1976 .

For abs t ract , see “ C i m orm Sor ’-eu l E~esea rch ,” Eng ineering and
T a ’ c hnol ng v Department .

*****

IAP,NflN I , James  3., M ic l ’ , h i a m n ma a n  1/C , and Midshipman 1 ‘C Pe te r ’ W . VAR VAR IS ,
‘ ‘ P l a t e  ‘ t u ’ h , T l a me , 1977 .’’ ‘ ) 1mt ’ r , I f ions Anal ys is  Study Group P el ’o r~

i 1 “~ / 7

F’ or an atm ’,’ ract, s a’ e ’  “Resear ch Cou rs e Pro i’ t, c ,’’ : i ’ m r a a a ’ a ’ a ’l n i l
and Ii ,’, h nm ’m 1 oqy De imm a a” tm a:n ’ rat



MECHANICAL I N(
~INF [ RING DEPART MENT

Pa , ‘ ‘ ‘ ‘ ‘0) r , ‘ ‘“  ‘ ‘I , O p t  n b  , C Si i r i t a  n

‘ft l’ i i c ’ i m a a i ’ j~~f a i a ” a  n r a ’ s a ’ , i rm 1t i n: the M”m h a n u r m ’ al n ’ m l r u a ’ e r i r m ’ i
c ’ .’c’ ’s ar m ,’ O f ‘ ‘ “ a’ a r e a s  of ‘ , a mi ’ c.i a l i z a t a ’ m n m c , o r,t~~i ru ” ml i ’ m

‘iii ii I n i ’ ; i ’ m ’ ” ’ r i r m ’ : ,  These m a  lude rc ’nn ’,’arch in ‘t i n” , t a ’ rm en ’g/
c ‘ , ‘ ‘ ‘ ion , l i i i  “a” ar, ics , P” ,r 1, t m ’ansfer , acm a s t . ia s. ‘I
‘‘ ‘ ‘ ‘ ‘ ‘S. st r i ’ ’ ,s m a r e , i’m m m ca ’i u inn , f r i c ’ t  m a r t ’  i ’ : t ’ mj i an ic s , an d wa ’ l c l i mug

‘ ‘ra i l cmj -

I’  
~~~~ 

m ‘a, is ‘ , m a ~ p1 ir’d t~u r m u aq h funds f rn” ‘ a uv ” m nu am a nm ?

~,r ,’ ’i o m ’ Naval Ship Resea rch an t Development Center.
‘ a t m o l m c L , i l ’ mm r ’ , , ; m r ’ m ’j ’ , l ’ ’ s opportunities for sm ” J ” r , a )  t o ,

t i ,, ‘ ‘  ‘ m ’ , ‘ ‘ ‘ ‘‘ ‘i n’ P pro i e’ t s dur i rm a  t t me I n t ‘‘m ’ s e ,  s i m m :  1
‘ m m ’ ’ 0 ‘ i f, y s e m i t e ’  m ’s u n’Im ’ r ’ , a k t ‘ rumba ‘ t m t ’ n mrtm ’ mm

m ,e ,, ” m m a ‘ i ” i i ’ i i ’ s  w ’ m ic: ’ eau h a r : ’ e the re ’ sea ni  h a ’~f o r t  i n  ?~~~5
rum , ) m a t  1 m m ’; a l l  1 e” ia’ ] s of researc h a iv i t’, , 1 ~ c iv i l  ia n

~ a l ’  , “~“m l a ’ r  ‘ .“‘ I’”” an ” li e in the researc h ac t  lv i  t ~ ‘S (i~ tho
I l ’  ft .

f,r u I o e m ’’ an 1 pa ’’’ mm ’ Him ‘ a ) a ’ a ) , ’lr t a m a 1~n t , ‘ s res c ’ a rch  e f fo r t  during
I t :, ii i,’ l a s me a n the i nvol v ea ’ t~n t of mmmi dsh i pmen i n i ndeoe nden t
res e a r c h , desi g n , ‘in ’ devel o: am ’ :r’ a a t pro jr’c ts

S:inori r ti nq the r ’ a ” nf ’~a cc P e f fo r t i n Men ma n i c  ml En a i neeni no a re
the s o a h i s t i , ’ a t e d labora t, m m r ’y ~ a ” j 11 t ies located in t i m ’’ new Rick over
ilmi ll C rcspl ev , T h e  la ’:’ u r fm ’:a’n t mn a j nta l r a n t a m ’ 11 i t  i t , ’, for p e r f m m r ’ ” i r ’i m ’i
expe r i ’ : i” n t a l  research  in severa l areas: fluid mechanics , sol i d
‘ti m P a n ics ,  “,‘i t .a ’ r ia ls sc iena  a’ , ex p em ’ i a mmer r t , a l  - s t ress  ana l ys i s , u , c m n t r ol
s ,’ ” , t ” m m ’ s , m e ch an i cal  v i b r a t i o n s , h ea t  transfer , and t ha ’ ra ’ uca dyna n ’ m i c s

Thi’ ~ar l a i r ” ,  dm ’ iv i m g  force behind the Dep artm ent s research is
Hue r e a l  need for l it ’  ‘d’amul ty to s ta y  abreast  of t ” c hnolo q i  cal
‘ l t ’ vm ’  1 opnrentn i ru tha t ‘so ny d ive r s i f ied  areas of nmechan i i a l  engineering
in order to he m uIr” t ’ f t , ’ c , t i v e  c lassroom teachers.

*****
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~ ‘ , “ . ‘ , ‘ d i N  / a~~f \“ ~m ‘ l F ”~~ . I : ’ Aa F ’ . 1 ’ i f ~~’ 1 ’  ‘

I ‘t/,5’ ,~ ‘:,‘ iF :.’[\,ç ’ ’ 
~“ C”I ’, I ’ , I ” ! ’ i’ !’i ~d,M!’ DESION

a’ a ’ ‘ ma r’ : A ’, ’ ,o c i ,t ta ” Pm ’ m f , ’ ’,noa ’ 110, 15 “1, h m a t  ler

‘‘ ‘ m e ’ : N i  ‘.‘o I A i , I n un o a r i n g (‘a r m  t a r

S i r ’  ‘i r m u ,a namt r un-m a p f a s t , ’, f e ’  S i v ~ ~et  a ’ mm ” a j n es  ar m ’ en t r , ’ m ’ m a ’ l y  ‘:015/ .
in ‘ ‘ H~ t i ,,’ a ’ ’ h a u s t  no ise ‘ ,m~~m m i r a , ’s s i~a nu s isf a ’ m is ni a ’ i ’ m l a ’ I ,  ‘ ini• o~ f m u ’

s i m mi p l t ’ s t  a n t  ‘ m o s t  “ f f a t c  t i v e  ~‘y~~f a ’ s ’ ’~ c u r r e n t 1’, under ‘lr ’ v ’ l r : m :  a n t  is t,!,m ’

“ “In,” !  wh ich o f  m l  i:i’s the C o a o t a  m t  I oct to f i l m n r : ’ a ’ ’ l m , i m m s t  ‘ t , lS i ’ S  t h ro ug h
U t i l i z i ng  p r e v io u s i ’ ,’ c o m p l ’ f a ’ m l  ‘o i l” ~‘ mm l a ’ l  ‘a n t  r”, ’ a l t s  w h i c h

a ’ ’ ’ m i m l o ’ ,’a ’d Coanda su r faces ,  the pm ’a’ : ,ent !‘~‘
~

) Je u t, i t  t , ’ m O 0 t m . , t  
~u ) i ’ !a’ r m ? m t ,

,,i r”anlie t, a ’ r s ,in u d di mn m e n as mons so that v a r i m u u ’ , n i / a ’  no!’,,’ S , a ; : r m ’ ’ , ’,o’ ’ ’ , can l~
a ’ ,a ’ ,il ’ , cl i ’’ ,i q n uem ! A final report is in a m r e a , , i r , r t i m n .

* * * * *

P”°A ’’INAt . IND I S T A T  Ii) N OF 1db —PHASE “11,1! PIALS

P r ’n i ’ , i m ’c h m ’ n ’ :  A ’ ,sc ,c : i ,a t ”  Pm ’ fm ” ,sor Th o :u, i  , .~~~. Hit len

N a v a l  A m a da ’a ”~ Pa ’ ’,e , a a ’ u ,h Coon, i i

~m ’ m ,i ii ‘~ e of tb ’ a ’,a 1) I d  I ncr :‘,a ’ in a ’ec ’ ’a  mu m m in nat e m i  a 1 s , ‘ a re a
is !‘ a ” i na ’ ~ made if t im , ’  ha rdness f a s t  to ‘ ‘ v a l t a , a t e  ‘mc, a ’ a ’ r ’ i,i l a ’ ’ ’ m : : a ’ m ’ f  i ’ ”,

~ T O ’ ’
‘‘00 mm’ ’ m a ]  basis of the hardness test is wel l  es~abl i s rae l tor ha i , ’ m o ’ l e n u ’’ IS
a t e r  Ia is ; I t is not for (, o a m m ! ios i tt’ , two—phas e tea t a ’ r ia is. Con’ ,’’ i m m en t V

~ ‘ a ’ ‘ mh ~ ea : t ive  of toe cut -ren t work is to det , i’ rm’ , r r u , ’  f m m a ’ m ’ a’ — i n i lpnf , i  ‘ i o n
m ’ i ’ la t ionsh ip s  for indentat ion by a m / r a m ’ :  dal indenters of I ,‘ u m - a m b , a s e  “, , a f , ’ r i a l s

A t, !ic’onciti cal invest  iqa t ion is being made of the f m , r  “S ro n  i ri ’ !
i rmd e nt  ,a t y pe u I  d u c t i le  layered lou —phase r n a t c ’ m ’ i a l hi r i g i d  c l am o r ’ S

n ’ a ’ c , t an m~u 1ar- ba ’, a ’ m t p’y r ’mamn a i d .  The ,t~m m ~ - inf in it e  m n a a t a ’ n i , a  1 t i m  H” o n s n , t a ’ r ’ ’ l
a ‘:, ‘ ‘ n t,m ’ , a l  n i q i l — p a ’ r f t ’ c , t l y  P l a s t i c  phase and ~m mnt a g ’ au: , a S m ’ ’ g i m ns on

e i t .r : c ’ r  ‘,ide of 1 5 a ’  c e n t r a l phas e whim — h have a ,‘ a e l d s t a’ en m ’ a ’ n; ‘ ‘ a t , hi’r
‘m i q h a ’ r  or l m u w a ’ r  t h i n  the ce n t .a’ ,a l  : m i i a s e .  Using tl ~ u p a ma ’ n ’ t m c mu na d pla st ici Ii
1 H i t  f’ ie a mr ’m ’:” and i m o’u , i II c , a ) l v ,am!a’missihli’ ve loc i t y  I i a ’ l ts , a p m m t ” m ’ hound
inder ata l i m m r u  f o r ’ m , i’ ’ , ‘ arm f t  found t oa ’ the entire range o F i m u d e n t a t i o n
si~ a’ ’,, The m m :m am l t ’1 of c l i ’ f o r r r aa t i n n  w h i c h  has heen ( t ao ’ ,,’n for the  m u a n ’a m nmne s
0’ u l l e r ’ bound c , t l m ,ul a t i m m n u  will t ma’ bm , a’ ,Oct On p l a v s m c a l obse rva t im u n s  of now
I It ’ :‘ , a ’~ al d c ’ f u , a ’ m: ; ’,

I,:j rrpnrt l y ,  an  a i r ’ )  er , la na ’ , wedge i nde r r f a t  io n problem is he i m u~r e v ia ’w a ’ a l  and a ’ n , p,anded tr) m ’t ’t a ’r iaa a ’  most su t ab le  l, i n e m rma t i ca l  1 y , amim :a !s ’ ;  i h ia ’
ve l o c i t y  f ie l ’ l ’, lc ar analysis.

* ** * *
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‘ ‘ I d ‘‘H’~: ’ ’m ’d ’t { ‘ ‘f m °’- t ’ ’ ( ’H I ’ . 1’ .’ I t h ~’’ .’ ‘

C~ 
‘ iS I P “!~‘A” 

‘ C C”CI, E F’d, 51

“, , ~,oc m i m m Pa ’ ’ m ’ a ’ s ’ , m r ’ [ I l m , , I t  1,,. Domlson

‘1 ’ : m . ’ i ’ l “a , 1 , a~ lor Nav al C hi p P ’ ’,a ’ a rc , f m and P”v e lc ip a ” r ’ n t Cente r ,
‘1 is L a h a i r, I ’ , r /

C l o ut ‘ ,‘ li “u-i c ‘, ‘,‘~~t t ’ m ’ ; ’ , a r t ’  a t  t r , a c t j v a  4 : ,r both ‘,ubs ’ai ’~ oc” and
~ ,“‘,i r a’ a 1 i ~~a ’ i a u n s .  Uti l izim a g u r r a ’ n a t  ‘pa ’, tu rb ine tec hno logy ,  t h e s e

“ .5 ’ ’ ” 1”’ 1 ,aHlhle of p roviding high i-el i , a ! m i l i t ’ j , q m e ) ’ l ie r f r i  nm ’m a nce at
c a” ’ a s ’ ,~a ’I i  a’ , Ha ll load (i. ’ . . good fuel  ec c anm om’ ’/), low leve ls  o f

~~~
‘ r I ,4 , ’ ,’ -(“ma - ni t ’ flQj~~~, m i ) a m m(el C f  desi gn , and ad me t abi l i t,  to a ‘/am ’i ety

0’ ~‘ ‘ a • , : m , l r m  ‘ ‘ 5 .

T h ’  N m v ’ y ’ ~ i Fi tO~ it5 t in e,~a a ’ min i  nq f,1ua ’ ‘1 1 g m ] icab i ii t of c losed—c ic 1 e
a r m  Ho” , ‘o t i c a ’ i r  n,” c ’ :tc has resu l ted  in a p ro g ram ’ ; ,‘lhich m m  lul e s ‘les io n ,
‘ ,ihr ic ,i ’ i u m n : , ama ” ! testin g of a ~f l - h 1 m  L , a t a i a r a t , c i r ’v Cluu,t ’ t Cr~ a , t ” m n Prm ’ : ine .

or ’ irma - provides NNP,UC with a test vehicle ‘oa’ ‘‘v a l:aa tin u c los r” l
Pro ,‘ m i mc ,a rdw a re and so f tware  technology a a me 1 i c a f l  e t o a .‘ i’l, ’ , i ° m et /

0 ’ c c ,u m - g ’ a c t  closed Brayton engines.

This particular phase of the Closed Bra’yton Engine pr ’a t ec was
CO ’m ’ a - c r u e t w i t h  f ri, engine testing proqrarrm at NSRDC and Pnmr o m ’ m( m a SS e !
t o ’ ’  t~’ t a ’ r ° i na t i on  of test data accuracy , its extension to c a l c u l a t e d
ri’’ a l t ’ ,, and the development of a method to aid in the interore t iti o r ;

e~ ma ” n i am en t al ra’ cu lts.

*****

T HP[ I DIMENSIO NAL TRANSON IC AERODYNAMIC LOADS

Ps”,i ’ , a rm her: Professor Robert A. Gran cj er

So cm n a ’ , mmr : O f f i ce  of Naval Research

Tha ’  project was to develop a method to calculate t he  unstead y
io ,a ml s due to an oscillating finite wing in transonic flow. A m ethod
was developed , but because of the awesom e com imp lexity an t i n t ra c t i b i l i t v
of the problerm a , i ! was im upractica l to continue the project. The
computing time would be prohibitively expensive. Tla ,’ pro im ’ct  was
dropped . A report dated 30 September 1976 to ONR contains all the
sa l  I o u t , aspects of the study.
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“a,

‘, t ( i C ; ’~~’1i ’’\1 1’ , ~:‘, i  ‘ :‘:‘. :‘t . . t ’ ’ ’ ’ ’  i s ’

COST m’m ’i/,( m ’ S S  hi MA P I NE “ I iNITAP’ r’ DEVICE’

~t i’ ” ,ea , ’ ’ fm c’n’ : A ’ ;s om ’, l a t e  Professor , io hra 0. S a ’ ren ’ mn - a

‘, : ‘c m m a s o a - : N aval 5a’ ,a C vs leon C , a , urca nd

cos a !“t ’r a ef i t stud y was ‘made of two a ’ m e ’ t,hods of  t a - a” a ’ ; m , ~a ra n t ‘ ‘am ’

a n m Il in c a 0’ ‘,‘1o’~te n r a t t ’ a H a l  ab oard ‘ h u m . (( rut ’  ‘ :e t ho ’ l is 1mm cc,ll e m

c r 0  bo ld  t a m , ’ n aa t ” r ia l  during I rou,s i t of zc mn es  wlma a-i’ d i s c h ,ar ’o ’ is n”-
s t r ’ic ~~a ’ t ;  ‘ l i - m O o- mi ’  is  ult i r ’aa t ,e l’y m f f m ~~ ted ou t s i t ”  Hat’ zoru c ’ r,r 1, 1) ‘I

a r n c ’  or ‘o c t  f , ’ac ~ l i t’ , . T h i s  is the C lb ~ :‘ m e tha ’m m t . T i u a’ c’’ end m et hod
Is H:’ t a ’’’ a t o’’,’~iqa on boar d so fha t it ‘ m a ’ j  be di sc t m arg ed w i~ , h in  a
r e s t r i c t ’ ’ ! zoru’’ . This is I S a ’  MC D r’metho’l ( M a c i n t o  S a n i t i n y  hr~v i c ’ r’ ) ,
‘no a mu ua l v’~is sb’ ,,”, tha t . CHT ’  S are m , ’m e ’ ,iper to opera ta ’  over the ir  l i fe -
‘i t ’ s , liii t tbr ,’ ~CP ’ n have a o n s i d m ’ r a b l e  pol i t i c a l  inf lua , ’n c e and “ l o i n
‘ ‘ i ’  l m upi” t ’ r t  sho ,ild be cont inued .

** k*  *

.‘ A L  ‘ :AT 1 ’ ’, ‘ (  ‘ i  (h AS I CAL I’~O~’, ,P t’ [S AND FRACTURE BEHAVIOR OF 4 — I  5fl
T C ~’ ~i ” N I ’~” ‘ ‘ a i i ’ l ’ ’ F N T ’ ,

“m m  : A s s i s t a n t  r no c a . ~~,m u , ’ Dennis F . Hasson

S:m ru ’ , r :  , c v  m c i  , ‘‘i , l’’”  Na’i,il Shi p P,e’;emarch a n t  D e v e l o a u a ’ e n t  C er m t a ’ r ,
pol is I at m , ’ ,~~I r~

‘ a”  “ i . ”’ m m ’ tim , ’ c l i , ! ’ ‘,‘~a5 to t ’v ’aiu a te the of It” , I of h e a t
a , 1 ’ : ! ~~

‘ -u f - ;um m ’, a l i a r , w ’ ’ lut urn ‘ mum t im e ‘ m e c h a n i c a l  drr d s t re n s—
‘ 0 ’  ‘~~~~

‘ , ‘ - r ’ a ’  i n n  (SCC) behavior of sa t isf , r c tm ur’ y weld ’; All welds
1~ , m j  (~ ‘, m a , a’ ,_ r ’m etd 1 - o r ’ : . ~,‘ ,al  ned we ld i ng  of 4- in ch th i ck

p lo ’ ’’ . n i ’ Hm t cmi , ,a Sl m (’ci al ) weld conf ’iqur oti on was u t i l i zed
1 4 , i : i ” ’o ’’ ru n for s a m a ’ c i f  ii: “v a l u a t  j a m  of t f : a ’  heat-affected -zone .

‘A 0 1~ ° 
i O ” a  ir , r ’r S’ a ‘ i ,a l c h e m i c a l  , ‘ l t ’ m c ’ , ’ n f  a n , a l y s e ’~, nni e t a l l oq ra p hv ,

c ’ Ic ‘.‘~ a r ’ to t s ,  wed g e—open :  m n ’ i — load , [CC t e s t s , ~raib f r a c t o g r -a : m i a ,
.‘,i l 1 :‘ ‘‘ pr’n f m ,r’’ ’i’ t on tim ’’ we l l m m , t ’ n ut s . A l l  w i ’ l , ! i ’ ’ , ’ r r ’  s h a y ’ ’  been prod uce d

‘ a h a n o i  I a n ’ t m l  t O t ’ ‘ m a ,  t a ,an ic , a l t o ts h a v e  “ ‘a n , ‘ a r t  o’-” a”t , I n ’ ,aC’ u ,—
n’ ; ‘ , , nd CCI t,t ’~~f , ’, ire p l a n n e d  f or th e  rc a ’ ’ ‘ , i fmo ’i ’ . A a’ei mc ’u’t on the

‘ ‘‘ em ‘ 1 h’’a ’ inup u i t on ‘‘at ’  m ’ i ’c ha ni ,  r i propt ’ m ’ t r a ’ ’  0’ i — i n c h  w e l d ’  is
i n  e r ’  : oa n , ati ; a r m , T oo ,‘a m l c l i t i ona l reports , one  “ii the i , ’ ,, ’ - , a ’ t ” C t , ’ m t-
~r ,nt’ st u~ i’, ‘it’d the oth er on nut — o f— 1 a o si t, ion w a l l i n g ,  w i l l  t o  p r e i m a m ’ e ’ l
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‘O.J —‘

,‘;. ‘ ‘ ‘.
,
‘ ‘ , ‘ f l  m o ; ,y’ , ’m ’  — ‘ ‘ i u ~4 ’ , Y . I C, ’, ; I s  • : Y I T ’ , s  ; di

‘‘S —I b’ m ,’bSU ,S_ CPAI ,i I’ll , DI PA ll O r ) Of Al’Mb •’ PJ IR C IN ’ 1 MI ALI, IC A I L C \ ’ ,

am ’ ‘me r ,: A ” , s i c t , a n i t  Profe ’ ,’ , umr Denni’ ; F. Has ’ , o nm a n t  Ins i~~t a n f
I a’s’,aar bo at’s 1’ - ,Jovri ’

‘o’, n a ’ ,om ’ : N a v a l  S: jrf ac c ’ Weapon’~ (‘‘ muter , “,‘ihi to Om i k Ldbo r’a t c ur ,

a t  I’ ” ;  lead in g  l u  an a n i d e r s t , a n n t a n i m ~ m u ’ tt u~ ’ 5 t r a . ’ , ’ — c o r n ’ ‘ ‘, i ’ ’ ’ -

ra . . (5C C)  f”u,ivior o m !a ,uI i~a a , l  uran i u m :  a l l o m s  is r ’e u a u a j n a ’
5:0 ’:  r ’ ’ ’ ’ ‘ ‘S i g n ,  0’ a n ’  ,c l j , a n u u  ‘“I s y s t em m : . SCC I , . 5 a ’ , , wa m i c i m ill iii:’-
a c a n i 1 ’ ’ • em ci “ am a a m a  a r a I j ’ ~ , w i I I h a’ ~~‘r I r:’ ie’j in a’mQ t si 1 1 .~d
Hr . The cr ,~~~ ‘ l o o t ’  a u t o  will bar rei , u ur derl an’! i a ’ : m ” m ‘be app n ” ’ m ’ a ’ i , 1 ’ ,’

a ’  ‘
~~~~“ ‘  ‘ ‘ ‘~ ‘ a a ’ : i  cs c ,  ii ,‘s is, * nm , C a’ it ica 1 s ’ ra” ,s I n t ,a ’n si / ‘ c SA C ,

:scm ‘ ‘.111 I ’ m ’  ‘ 1 ’ ’ ”  , ‘r ’’’ i re ’ 1 . ‘ u~am: ’n r t , i r ‘1 a ’ : a ’ t d l l u m m l r ’ a ( m h i C  , tu a’’ ’ ’ a c a l  , and
‘‘ ‘ ‘a r c: ‘ic ‘ a ’ m , a l  ~

,‘ , ‘ ‘ , w a l l  1 * ’  ‘‘ ‘n 4 or ’ m ’ a ’ ’ t  o’f’ S a l ’ ’ , The r ’r ’’,~~l t ’ , w a l l
t a ’  ‘ m ’ ’  , , , m , . a m  ‘ ,, “ ‘ m , i l  , a rtic l i ’s .

** ***

~: “ ‘, : m ,~ m P

As~ o cia ’ ’ i” ’ ‘ ‘ ‘ ‘ ‘ ‘ SO ’ R i m ’ ’’ ! A . i j t ’ , , a ’

o’’ : U’ i ’ i ’ ;  ‘
~

‘ ‘  ‘ ‘ a , ’ a !

~o n s  a s  co’ ‘ i ’  , , m i ‘ : ~ 
, ,.,m a ’~’ ,i~’i a : l e ve lc m rmed  tb,”

, ‘ a a t i ’ u n ~ I i ’ ’ i! ~~; i ’  ‘~~~
‘
~~~ ‘ 1 m m ’ , ‘ . r i ’n col ’~’ n n o t i o n , ai r

c o l a ”  r ‘ no ’ , ‘ ,“h’ ’ ‘ :, n, , r ’ , m : s . ‘ a n ’ I ‘ m o n m a ’ r , i t u r  o a ’ mm m i t , The m r  - ‘~ent
i, ’ . ’ I n ’ ’m ’ ‘1 ~~~

‘ “ ‘. ( 1 )  i r a  ,Si S 0 ’ 1 , 1 ‘ , ‘ ha “ a , (2) la’ ’,! qn of a
t, ’st , a r j l m ,’a u ’ ,a ?u S ‘o ca m ” ~~l ‘ ‘ a ’  ‘ p 0’ ~~~~~ co ) u” n ,a r i m i ,a c ’ i v , a t e  the turbine!

‘ l a ,’ rm i ’ ra r’ m m m  , (3) c ’ mn u t~ ‘ o’ 1 . a l m o m ’ , r ’ m ’ n ’ , r . ’  , ‘ ‘~~, (~~) la ’v r ’ lopm ’ aent of
h r o a r r l m ’ m t  a ’ p a , a l i o r : S  “ it mO ’ j m m r  , (s) ~aT n ’ l , i t i u :nu  o’ either tOe linear
or nm m m r - 1  inear mrr od el , aru ’l (i ) opt i r ’niz at io n mit’ the bum ’, desig n. The
ta ’ s t a r m ~m a rca to s was dt’ ’~ I one’i a rid ,a hr lu ~ l t ion i s 9~m orm mi m 1 e te
Lahora tory tests will comnrience 1 ‘lay. The linearized ‘urm da ’ l was
developed. The fina l a’f ’ l a m a r ’ t  w l t m l  he published dur in g lone 1977 .

* * * * *

SINGLE SPECIMEN J~~ FRACTURE TOUGHNESS TESTI NG

Research e r:  Ass i s tan t  Professor James A. . } o y m a ’

Sponsor: National Science Foundation

A method for sm ile specimen tests to obtain t om ’ J J~ ‘ m ,icture
parameter has been develoned and is in the final ve’- i ’  i c , a t i e n a  s taqe.
Visitors ~ronn ’ American Society for Testin ci of Ma teri als. N~ v,a l
Resea rch Lab , and the Nuclear Reciulatory Agency, West inn’ m ’ m : a ’ ~e
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,~H ’C ’.,~, ’ CH’ h t ,5~~’~~
’i~~’ - - -  ‘! E m ’b ’~5 iC , I ,’ 1 N H I ’ . 1 1  hi’ .’ - VI ‘~h ’T ’ I  S T

Re’ ’’ a m ’ , ~m L a! m ura ’ o ry ,  F r a a a ~ f m , r u t A n”,a ’ n m , a  I , a r u m’t thu’ J a a v i m l  ~J .  Ta j l nr ’ Nava l
S b i 1 m  Re’~a ’ ,rr a m amid h,’v ,’ Io : , m ’ ma ’ ru t C i ’ u i t i ’ r , Ar rna p m u l is  I., a tu er ’ a i m u r / , ‘m a i m ’
u h ’ ~a ’rv i ’ m t thi, ’ ’ ,a ’ t i ’ ’ tn a t  the N a v a l  Am am t a ’o’~ , Aft er yea’ a~ ic ,aticmr: ~m ! 11:1 ’
“ a ’ t n ’,j is u m u m ’ g m j , ’ ” , ’ m l , l a s t s  w i l l ha’ run t m m  d i ’ t , a ,’ rm ’ u i n a ’  t ic’ ram ’;’ m , f
a I m ; a l i( ’,ab i l  i t of t ’ m , ’  , J~~ c , a r , a m ’ m a ’ ’ ,’r . I’ r ’ i’ :,.’ i n ’ a t i m u n u s  f m m r ’ t b i ’ ’, c ’ ‘ e m ’ , a r m ’
“o dd a ni I em ’w”a ’ a a n d l ii’’ t es t , ’; t iu t ’ a ’ m ’,c’ lv es c i u c m , a l m t  t a ” a in  t m e f o r , ’  J a n ”  1 1 7 7 .

* * * * *

STR [’C 1, APRf lC IhN  DATA A C Q U I S I T I O N

P , “ a r m or :  Ass is too t Professor Jaa ’mes A. Joyc e

S:onsor :  David P. Tay lor  N a v a l  Ship Research  and lh ’v elo pm maent Cent ,’ r ,
Annapo l i s  Laboratory

T b e  o b j e c t  of this work is f aa de sign and develop a r’icrn-
,n ’ ’m a ’,sor co n t r o l  l a d  data acqu i s i  t ion ‘,y’ ,t t”  for ‘ c m i  t o n i n g  l u n n
t (hce tr ’s’n like those i n v o l v e d  i n  corrosion or stress c ,r’ m ’ m s i o n

c” m ’ inca Yudy. Such a sys te m is now beinq build. Suh-s’,n~~”
e l a ” t ’ ’ , ’, s mare now heinq int e r fac ed  and a syste”  t a ’ s t  w i l l  I:” rea’ l c’
I , J ’ m t ’  I 0 7 7 .

*****

‘ ,AI “ S IC  OF TORPEDO TUBE LINKA G ES

a. , a ’ , ir m ~~u i’r’ A s s o c i a t e  Professor ‘ I i l l i an nm li. Lee

C;,u n ’. ’m c : I) a v i d  P. Tay lo r  Nava l  Ship Pa” , a ’ a r c h , an , ml  i u t ’ va ’ l m t m m ” a . ’ m t  Center ,
I ru r m, ap el is L~ahora tory

s l i d  i of the forces genera t a d  in the t oa ’pedo mit ma ’ mu :4 ,’,’) e ,’
, ‘m u t f~ ’r —d i:m m r 1 i rk ,a ge ‘~ys t em n r is presented . The resu l t s  l r ,a ’  a t  a c t u a l

a u; ’ ’ r ’ m ’ i n :  e~ ; ‘‘n i r’nce , s ince  the forces are based nra c ee l t i m  i a m : t cut
In i ~~~

‘ i m) ru  of za,’ro and one . No friction data for the a ’ ,,i ter ia is involved
cou ld  he fo ’j r rd . P” su l t s  ind i c .at , tr that  friction c’ ,an u ama a’ a l ’ tcm a ‘ i v a ’ —
t o l d i ’u c , ri’,rsi in the force rom jui red to ~actuate h a’’ 1 a n m k , a ’ : a ’  “ , ,“, t a ’ r m .

( “ “ a - n d ,a t i n n S fu m r  fu ture work in ” lude the m( ~’ r u a ’ r a  t ion it na ,” m ’ded
I c , t ion d a t a  m u d  an analysis of forces genera ted by that’ t a urt m , ’ m l am t abe

sli d ’ v a l v e  wh ic m a was not or i gina 1 1 y inc I uded
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I’ i d ‘- ‘1 A ’ i ’lI ‘‘ 1 a ’ ‘ S H ’ ’tI I ‘. . ! S I  d l ’ . I “I- ’ ! ’ ’ !  5 ’!

f m  L ID UP PA l , d[:i S”~ d ia l ‘MI t , ’ ’ . j • , ~~ haPb ’It I’ S’ CH ~’ P1, 1 . T J  RILI ICC
O f T H U  H Y O I ’ A ! I [  I C  . 1 :  M I ’

ha , ’ , ’ : As~~i s l , a m m 1  P r c h p ’ ~ u n  T l m m , a ’ i ’ a ’ , j~ Pi ’if

‘-m ; ’ m m n m ’ ’ m ’. N,’a ’ ~” a 1  Am a da m ’ y P’ ’ n i ’ , m r ’ m ~ ( o ma n , ,  11

Pa” , a ’ , am ’ m tm ma ’ r s  l ’ a v t ’  ti , ’ a ’r u 5 t  I t / m a  ‘ 5 ’  c t , , m r a c n a ’ r l s ’  ~cn it t.he h/ d ra u l ic
j ul ’ s ince t O , ’  I i  

~~
‘ , m t  I ‘ ‘ i un i , a r t u m  ta  Ii r au I . Hm w ” v a ’ r ’ , Icc l a  to 1 I tt Ic is

am t : a d l l ’ /  Hu m - i n ’  a bi m m a l t h a i ’  ~a ’ a n  ‘ 1 m w  and (~, , , nu ld’ c, , t m a ’ ’, ’,t ’ ’, in th is  h ig h l i
d i s s i a m ,a t i ’ ,’a” f lo;’i f ! e l m t ,  T ho r;” a~~t, i ’ rm’ , I v , ’ m’ a’~rsu r oa m ’ S ‘ ‘ ‘ t he ’ ,,’

an t ’ it  i t ’ s  h av e  tua’ ,’n u t a h ’  by Pc :u ’ ,t” , T ienr , arm ’ ! ‘I a ’ ; a r m t ‘ m c ” (1 n;’) in an
‘ m l  r ’ ’ ~, c o I a ’ l ot t m me b 1 t r . m u l i c  j m a m c m a m , no sra a , b d, a ’ i lo an , ’  is ~n m ’’ ’,’jn t o e x i s t
c r  in ac twa] ,ju m’m; u in 0,1 ta” r .

Ha rm s ’ ’ , one ob ject i ve of this in ,’o ’,t i c a a t i o r n  is t a m  S ’ :I ’ t / t O ’ -  “ ‘ t a n
1 O d d  1 n m ( l t’arhu 1 ence cha rac tori st I cs of ‘an a c t  u a a 1 h /11 n a m a  1 1 C i u”g’ a nP

“ mu c m m m m m ’ ,,a r e  these results to the classical res u lt’, oht u s’” ! w i t h  the
i i  r ” u ” l€ ’ l . The second objective is to add t i m ”  nu m , ’ j ’ m drag rc ” lu m , ing
pol ia - a r  po 1 ya u ’.ry 1 aa am i de (Cal non TRO—3 75 ) to the flow f i ‘‘1 d ‘arm ” ! t cm
n ra f m ’~t ’g uenat l  ‘, study the effects of variable con c-n I r,m t i mini of thi S
;uol~~m ’ e r ’ on the mean flow and Reynold s stressa’s w i t 5 i n  t h e  h ’ ,mt rau l i c
,j urnap.

f he’ ,e exper ia nm ent s  are being conducted in Hut” fluids lab of the
h a  ni cal [ r ug I neer i nq Depa rtment at  the L’ ’~ NA . A twm ’ —c h m , ann e 1 l a s e r —

m l c u ;~ ’li’r d nem na om fl eter is being used in conjunct ’i man with tO, ’ 10 f t .  long ,
12 i n , deco , arrd 4 in. wide open -channel fluriae . Pre l iminary results
nm ami a ; a ’ s  t di sc ra ’;m~a nc i a’’- hetwec’n the actual and air mm m dc l of I, he hydraul i c
j a m  

~; ‘ i S w~’ ii as a dec rease in the turbu lc ’rac ,e i r ut ’ ’m ’ si ts~ wi t h the ,rd d ition
‘ ‘ tm , i ’  drag ra’duc inca po lym :aer

*****

I [ ( m I ’~ NO ISE PR[[) I CT I iN I N SUBMA~ I NE HIGH I’R[ NSUR E PIP I Nil SY S T

i-Ii ’ ’ ,t ”a rc lut ’r : Professor John P. Uldr ick

; mmm n or: David ‘4, Tay lor Na val Shi p Research and )a~va ” ln p nm ent Center ,
Ann a pol is Laboratory

An t ’xperi m nr ent al investig ation of the  s t r uc tu r e - t mo rne  noise in
am in i r m a  sys t e m m a s convey a nq hi gh pres ‘~ma a-a ’ a Ic has been a , ,,a a - ri eal out at t h e
N a v a l “f uip P a’ sr ’ ,ar r h ,mnd Development Center in Annapolis ut i l i z i n g  the
* ‘ a ( m m ’ m ,a r ’ i n u t ’  F lui’t Dy na rnr ics high pres ’ ,u r’a ’ a i r  t a ,  i l i t v .

Th e a mlm m at !’,, ’, of th is  r’a’ ’ ,’ , aa a ha ,rre t.n develop procedures l i m a ’
pm ‘‘‘I Ia it  no the ~ t r u m , to r e—bo a - na ’  nol ‘~,a ’ in al a , ’ h i m ; l a  pressure a ia ’ p iping
,‘ ‘ , I ‘ ‘r um’ , on suhmna r ’ im ut ’ ’ , an d to a ’ mma p l o y  t h t ’ ’ ,a ’ ma mma a ’ ’ t ua ’ a ’ ’ , for’ dov e l op i  flu
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‘~,‘ ,5s ’p(~ ’ i’ H ! - t’ lm ’ ’ ’  , ‘t( ~
’mi,t’j (’,\( 1 ’ . ‘l ’ . ! l k ’ I ’ .’ ‘

dco a ,st ic ‘b’’ ,i’i n m a r ’ i h , ’ria (or i ’ m ’ ) m j sn u ,m rm in ‘ t a ” , i ’ : n m  s i a m  i f  i n a t i o r a ’ , f o r
t a ’ ’  a u j a ’ i n;  S , f a’:”’, on ‘‘ m a ’  m ua’ w c i a ’ , S ~~‘ ‘ m a t  , i ’ ~a r 1 nu m ’ ’

) m a r a n , ’ ;  h a ’  ;ma S I lW ’  O r ’ I lm~ a ’ p / a na rs ,‘ a r  m u u a 5 a ’  ~, er j m m ’ c ’ n r a 1 t a ’ s t.’,
‘ : m v” t m t ’ a ” r a  t m , ’ r t or n n ned w m  I’ m t

~u a ’  a im ’ :  t m u m ’ m t r c l o r ’ ,  e l , a i  i r m a ‘ a ,,’ 1/3 oc t , a v ”
s t r : a c t ’ a r a ’ - b m m n ’r,, ’ ,mu ’ m i’ l,’r,a a o n m  l e v e l s  “li’ ,l ’  m a r ’ ” !  0 m m  I ii ’ s a d  I’ ’’ m m ~ a i i m ’ ’ ”
c , ’ nv p, inci h i ;h pressa i ra ’  a i r  w i ’ i u  t i m a ’  ph m ,’  s t r a  m m l r ~~’ , ‘ a ’ en ’ , ,a r ” , ~ ] c ~;,_

“a t  p . 51 0th t’r ;ma ’ r i_ i n o rm ’ cmi ru’~ ’ t er n . h is  5 I ’ m ” !  i t i c s  l m ’  f t i j  an
a ’ ’ ’ ’ :” l r ica l  mo ’ l , a t i c ’ c m s hii, a m’’ on q a i m , v , ra ’ i , a ! u l r ’ ’, w h m m ’ r ’ a ’ i n  ¶ 5 ,  des i re ’ !  no is e
a ‘- a ’ d i c t  inns can t ha ’  ‘ m i , ! , ’ ,

Sever a l c m m u ’ n m , a t e r - a i d e d  a n a l y s i s  and qr~apb ics p r o g r a m ’ s h ive  bea m
“,a , ’ ’ ’ ’ ’n ar t ” ! v , a l i d , a t a ” l  f o r  o r a ’ d i c l i m ’ m  t im ” noise j n ’ h a c  c ’ P h j  t ’ u m ’ c~ , ,1 0’
“ii ” : r a ’ ’ su r i ’  a i r  in 1 1/2 ” , 2” , i r a ! ‘1” S t r, i i ’ :h a t p ipe . l ione l  m a : , c m n t  a
1 1 ’  i~~i ’ I g’ . u n i t i ’  ,‘ a rm , !  ‘~ i,a l i t 1 m t l i t , , which ‘a n ” he processed m d  m a l / ? ’ ” !

i n ’, ”: a ‘“ “ a ’ !] ’ proc ‘ ‘ l uc a s , a n c ) n tj n u ,a t i o n  of the s t u d y  w i l l  be ; , ‘ a a - ’ ,ued t ’ ,

‘nd ii’’ , a n u  r ’ x ; m a ’ r j m ” a ’ n a t a 1 and a naa l y s i s  s y s t m ’r a m m in whi ch the compute r ’ and it’-
a ’ r ’ i : ’ b m l s  ,‘ : a n i  rem ‘ ‘ i v a ”  da ta , ana l’yz ’ ’ the t’’’s malts , a nd dis cla v Ha’ fi n d i m ’, ’:s

m a  r u m o r - n’a ’ ,ul t ime ‘,‘Ihen th is c n m ’ m : m ’ a t c ’ n ’ — ,iided system ’ ’  is m mc l , ‘ a ’ ’ a ” m m l ’ ’’d
, ‘ri h ,a n ’ , ‘ ‘ t n t  u ni t!  c on f j d e r , c e  in fbi’ m m i ’ t hodoln m;’ i  to predict  f}00 nois e
w i l l  to ’ r e a l  iZ , t d , mi nd a m m u a j o r  s t e a  t owa a” d hav ing r e l i ab le  in f m”mt ’ m ’ mo t ion

I ’ m” s’H;’ designer will he available for hin mn to design into his
c i ; a i a m ’ ;  Sys t i ” c e r t a i n  noise c r i t e r i a  in the actual p lann ’m nn stamie’~ 0

c
I ’m , ’ I c ’ s 1 1m m ,

~[‘ ;T l A t , ‘lIa ’d’At , A P P L I C A T I O N S  ( mE DIRECT ENERGY CONVERSI ON P EV I C E S

S i n  : Ascoc a tE ’ P m m ’mI ’ ’ s ’ , uc n C h i h  Pu

;‘o mm ’ ,or: S ay, , ] A( ,am lc’ a ’’, [ncr; ,‘ — E , n v i  ronment Stud y Group
( 5 , j y j  En ia ” r ’g , and Natura l Resources R~ D O f f i c e , C ud” MA TQ3Z )

Dir” t energy conv i’r ’,ion devices may be used as primn i e movers ,
n ’ t ’ f n ’ H m a ’ r a t j n ”; devices , “H , , ,‘ana l are endowed with characteristics which
a r e  wall -su it e d t o  diverse nav al applications. There is a real and
ur ’g, ’ r : f n ’ , ” ! fm j r  subs tan t i a l  fundamental work in th is area to be I ni ti —

a t  ‘ m l  , Spy p]  nc aa i ’ n  t ’ , of t h,” r’muoel cc tn c converters, t hermn iioni c
‘ c p r u , ’ r ~~t ‘cm ’’, , h u t  m v a u l  ta lc c a l  ls , MHD systems , and fuel cells have been

i’ 1 . 5 u m m ” , a m ’ a r j son has been m a c i , ’  between convent iona l  energy con-
‘ i ’ ’ m ’ m ’ ’ r ’  ~i m m ’ l  direct eneroy conversion in size, wei ght , and efficiency.
P~ ’ i n  ‘i,a l u t il iz ati o n of these direct energy conversion devices to our
S a~ , t u r ’ , teen stud ied -



P I’~L’-l ~\ du ’ i ‘ I t  a ’ t! ’\S’! CA I, f ,~J S 1 N ( L k ’ I ,”~i V1. PA R71.h( HT

SI “ti ‘ 5  CO RROS 1 (15 CRA CO I NO STUD I ES OF N Y STEEL W ELDS

Rpso~ a-c her ’: As sistant Professor Robert D. Wyckoff

Sponsor: David P. Taylor Naval Ship Research and Development Center ,
Anna tc c m l i s  Laboratory

The researche r developed a testing program for the investiqation
u t  su is c o ”p tib il ity of HY steel we ldnm ents to hydrogen embnittlement and
H’ str”’,,s corrosion crackin o . The prognann was developed to ascertain

m’l r m i m , ru m ’et ,’m l lurgic al v ,ar jah le s control suscept ib i l i t y  to stress corrosion
cr a ck  inq . The n rc w j ram ’ m developed is present ly  underway at  DWT NSRDC and
t’m” techniques developed are being used in addition by the Naval
iu €s earch Laboratory in p arallel investigations.
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l ’ ’t ’1 O~’t 5 I i ’ It a I .’,;,t i ’i ‘ d ( ’ ” ,\’. l ( ’,t, ! f 5 ’ l’ .’ I ( d I S ’  ~t i ’ ’’, ‘ ‘ ! ‘ ( ‘ ,d

A C T I ’ 4’A T l a i N  151  RGY UI c ; ( P l ’ m ’ tf ’ LASTIC [[011

‘t,”,, ’arm tm o ’ r :  “i’ l s i t i n g  (‘ r m f”s’,ma a ’ ,J o hm i A .  ta lk

T h m ’  “ f fa ’c ~ of f , ’ m u a m a ’ r , ~a ture mind s t r a i n  r a t , ’  orm l iar ’ t r ’ j r ’  st ress ,
t~~m a e  s ’ m ’, m n m u , t ” nas i l a ’  t u ,” i ,ay ior  il i r a - A l  ‘ , m a ’ ’ , ’ r : m l , i s t , ic : ‘ m l l ’ c ’~s o l l a u w s  a

of t he  S t r a i n _ r a t , ’  sensi t ivity, “cur l  -Ia a a n l a’ n m nnu’; h m , m r ’,a’ , ’m ’r-
i s t i c s  and ‘ a , t i v a t io n  ‘ rma ’ r mm ~ f u r  ‘ t a ’ f o r mn , a t i o n ,  T O ’ ’  i n i f l u e n c  ,‘ o f a l ]c m ~
a t u l i  * ion’ , ,and a ’ u i c ros t , rmac t i a r a ’  m c n m  t O ”  pro ;u”n ’t , ia ’ s um f in- Al ,“it ”- ‘m a i d
alloys was s t m a d i e d .

Ti l l  k’MAI RE5~ 105CC

Res e a n~ hi ,~a- : Associat e Professor El ] iott F . I u o m l s m , m m

T i l ls work r~’ p r e s e n ta ”d t , he i n i t i a l  phas e of ‘a pm ’o ’ : r ’ t ’ ’  d ir t ’ c ti ’’ ’f
t u m w , a r d  th e stud y cut t hose therma l f a c t o r s  w h im ,l m “~~“ f s i ’m n i 4 ic a n f l y
at  l e a  t hum man pe rforn iaance wi thin c losed  spaces , I ‘ , a ’  , om ’mt i ru m tions (H
fact , u ur s providing envi ronnients which tend to m m t, ax  la tH ?“ ; e ~’ ’ m r ’ m n ce a rm !,
u l t ima tely,  a namethod of eva luatinq any given e n s / i r o n ,” ’ ’ ’  m ” ’l ,j t i v ” t m ’
a uua xi r m i zed pe rfo rm ’ a€a race

Present work has been l inm ited to two s i n ’ : r a l a  ‘“i ’i ’ ’ ’ ’ u ’ ‘ ‘ ‘S--c la sS—
r’oc u a ” and studyroo ani— — a nd has cons is ted in the d l a t a u i ’ a  ‘ m l  o’ e • ’ ’ ’  i “ : ‘‘ r , t ,a l
data with ra ’u i ’a rd to the in f luence of s ix  f a c t  ‘ “ ‘ a ’, ‘ ‘ ‘ “ a ]  ‘ ‘ m m ” ’ ,
The s i .x fad; tors are temimpera to re , hua a ’ a I di  t ,y , ‘ ‘ m m mi r’ r ’ ,j m l i i  ‘‘ ‘ ‘ ‘ a ’ ’ ’ ’ a t a n ’”
air veloc i ty , thermal resistance of cloth inq , and a ’! n ’ , “ v a ’ ] .

DETE PMINAT ION OF THERMAL EXPANSION COEFFICIENTS OF ERP ’ s USING
ELECTRICAL RE Si STAN C E STRAIN GAGES

Researcher : Associate Professor Jack H. Smith

The objective of this work was to develop a technique to use to
deternn m i ne the thern’ma l coefficients of r’,~m an si ons in orthotr’o a ’ic fiber
reinforced plasti c s . Tests were performed on vario aa s qra nhi te re-
infor ’,.a’d polymers and gave results which a’eore repea ta tm ie ari d which
corn ipared favorab ly  wi th moore t r’ad i t i onal techn i c lues.

**** *
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’ f i  ,O’ 1, ”S~t i ’ t ’ m ’ T t m ’T ~a ‘~lr l m , im t , n ’ ,\ ( 1 ‘. ‘ I ’ .’i t t ’ i . ’ Vi ; ‘A ’ ’  ‘1, 11 ‘ .1

5 1 0 1 5 5  ( U P P ,US I m S  m ,’,lA A L ’ ) H I S I T I a O N

5i” , a ’ , a a ’ m h,’,’ M n m l’ , h m i ; mm ’ m , an 1/C l a r y  Co i t ca n m

A l v i  sea ’ : A’ s i’, t , a n t , ‘ rum 4 a ’ s ’ ,mjr i~a : ’ m ’ ’ ’ , A . J m m ’1m a ’

in a Senio r s y s t a ’ a mm ’ ~ class ) d am i a ’ a ,t , Mr . Col t~ nm t m , a l m n , ,  f , , ’ , . of
ini a ’ r f a u  ing a m ,  In te l  8080 m im ica — o; m u ’ ncess or and a ‘ ,) i I , N ’ F  E,’) ’ : — ’,a r  in s
t oo’ ml, , , so f h a t  data st cured in RAM can be tran sfi’r r e t  f ’ a ;m a ’ in
a f m , rm ’ ,at c o m ’ g ’ a t  i hlt ’ with t Im e Tektroni y 4051 termaai n a l s . T h i s  ‘cmi ject
is mar t  c m f  in on ’ao inq research project to develop a moderat e cost
l m u r m ; I i m’ ue d a t a  acq u is i  t ion systen ni .

*****

VIBRAT I ON SYSTEM SIMULATION

R i ’ sa ’ , a rc buc ’ r :  M id s hipmn a an 1/C Christopher P. Cook

Sul y iser: Professor J. Alan Adam s

It has been shown that the s imula t ion  of vibrating syst rim u s on
a n ’ m ’ f ’ m a ’ s h  comnputer-driven display can be very useful in teaching
and d a ’m m ’on m n tratin m i the pr - incip l es of vibration. Software is required
t m  ‘ ; a ’ r ’i € ’ r a te  the necessary disp lay. A program will be develooed which
includes ~ menu and allows the use of springs , masses , and dash pots
in a cam ’ner ,alized , two-degree-of-freedom vibrating system . Special
a t t e n t i c r a  ‘w i l l  be given angular vibration since no software currently
“,
~,ists to handle this type of display.

*****
COMBU STION ANALYSIS OF HYDROGEN IN A GAS TURBINE

Researr :her: Midshipma n 1/C Jose Corpus

Advi ser: Assistant Professor Eugene L. Keating

This investigation considers the Storage and combustion problem ins
of a hydrogen-fueled gas turbine . The comm ihustion analysis has cal-
culated the specific fuel consumption as a function of conapressor
pr ”n’,ure ratios and combustion chamber inlet and outlet temoerature ,
and other important pa rameters. The results obtained indi ’,ate hydro-
qera has a l ower specific fuel consu rimption than Navy distillate . In
addition , a similar parametric analysis has been made for shaft
horsepower versus sp ecific fuel consumption.
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so’si ~~~‘t ’ C , SICn ’l i ’s~C 1 I C I ”  0 1 1  f~4’~’1C ,
~L 1 ’ .’ ~‘5’~ I t,’l S’ ‘ Vi ~‘~~‘ i ’ l I  51

A l s o , t I m e u u ’m m m m l m u s t  ion a:h,’imnn be r f a a ’ , bea m ana lyzed  l,ca det a ” r nm ci nr,’ ~,om ma—
hint  ion products f a r  v a r ious  aa p a ’ r ” , at m c i  u ,’cnl’! i t ions i n c l u d i n g  the ( 0 m m —
bust ii m r m of hyci r-o qe n. F i n a l l y ,  the s t :a ’ t ’ i  c on s ide r ’- , curren t techn ology
min i I he s to r , a m a e of 1 iqu i m ! hydrogen ,

I t ’frPflV [ n TENSION — 1005 ION TEST I NC MACH I NE

O a ’ s ” ,ar u ’, fu e a ’  : t ’ t i d s hi p n mm ~in 1/C Orm ’ m mo , ’ y A .  Morri son

A i v i ’ , i- r ’: A s s o c i a t e  Pr ’ m ’”, sor T a i o ’ ua s ‘J, But ler ’

A d c v i i , ’’ has ber n construr , ta:’ mj ‘,‘j ri ich t e s t s  the s t t - ,’nnt 5 a m ’ ‘ ,‘l in —
‘ l m - a u : a l “ metal  s pec i , m i ’ ’ ns 0y ‘~i m ’ m u 1 t a neous l j  appl y ing ‘co th s h omi a - i na a and
a’. i a J forces. The d~’v ace utilized an u n t w i s t i n c j  s t r ’ r ’ l cab le  to 0 : 0 1/
t ’ ue tors ional  load , w h i l e  an ax i al load i s applied b y a t,r a dit ,ion ai
Ic’ s t inq m a c h i n e . T Sr ,’ load inq oaths aver” ‘cund to he l i n e a r arid m e —
pea nmi b le within better than S

C O M P’ ,’ T F P - A I D E ,t) LEA R NING IN DYNA M ICS

P,,~, i ,ircher : Midsh ipman 1 / C Michael L. S ,hmit

r,~ vi~ m ,r : Associate Professor 1 ’Pill iam M . 1. ””
Th i s was a pro ‘“i t to ‘lr’i ,’l mp t”c’ ‘ i i ’ p l a /  ‘f two mm ‘a - mn i s u”s a ’

k i n c ” c a t ic in terest  ‘cur t ha ’ PDP— 114 ” )  p i m t u r ’ ’  ,i’, f t ’m , . The two nnmecha n a i’ ’,,’un
arc’ t,hr’ c o nvention a l sl idr ’r’ — r ’ ran k mechanism anal a simpl e f o u r - b a r
nec ban i sn , .

I ‘mc’ ; mro a i r aml is  ha”i t~ been w r i t t e n  for I ‘ae ‘y’ ~ I enmu i n m i c r a  a anaan ne r
t ’ c m t  ‘ ru m ’  v a r i m im a s  g t ’ m m u u , ’ t rj c  p a r - a m m e t e r s  car l he v u ”  med over a range as
w’ ’ l  1 a’ , the s ç c ’ m - ’ t  of t he  d r i v i n g  l i n k .

I’ is planned to build a library of such m ech anismmr s which darn
be usr”i in the Dynar ancs cours e (EM23 ?) to a ss i s t  in the study of r ig id
bcl’j  nm ao t ion.
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‘mi LH ;,, ‘ t i  ‘. ‘U ~~t ’~ I C A 1  i S ‘1St 11 ’ !’ ,’ ‘ VI 1’ ,H’I U ~JT

‘5 , D ’ ’ n m ’ m i s  a , , m’m s Si ’,l , a n m i  I’ ’ of a ’ ’, ’ ,or , c ’ m - r H ” ’ r . “ E x ; m l o s i n n u  T e a r  T e s t
mi ~ I w m u - I a , ’  ‘a 5 ’ i1 (~ I i - f ,A 1- ?Ct ’-IT , r-O. O ‘to A lpha-Beta

II , , ’ u n i t  ,p ’ I’t ” a ’m u ’s ,” Havi ’l “J. I n j i m ’ N a v a l  ‘h i p  P t ’ ’,~’,arc h
a , I , ‘ ‘ . ‘ lop’ ’ ’ m m t  I ‘ n i ’ ,’ ’ ’ , ‘ m ~ 1 ’ m , m ’ t  M 1~T 77— 33 , “ l a y l’~77 ,

I , ~m~j ’ c~ , a l : m f u a - t ’ i ’ ’ , c n ’ a m l l”! ij ~ f A l _ ? ( , b_ 1T ~ _ O. ’ l A mm t i ’ i r i , ia’

a l l ’ ’ , m l , , ’ ’  a r m ’ ! ~v a ’ l  t ents a r  a t m  i’ !  b,’ r a m” gas— m i ’ ’ ‘a 1 —~arm -w a ] Ii ru ’s
I - , ‘~ m a ’ ’  t a r u  ‘‘ss mi ni ! t h e  ~~~~~~~~~~~~~~~~~~~~ s a ur , a i mrc a im ’ n s

1 ~,a ‘‘‘it - C m am ’ gm ~ar i 5m , n ’ , wer e m’ u,a dm ’ w i I’ m wa ’ l  l m ” en u t ’ , ‘ m i mic’ 1 /  t o m ’  g a s -
t m i n a s t e n -  ar -w e l d i r m m a - l m , m t , ‘ire pro ca ’ ns e v a l u a t e d  p rev iou s ]  y . i ,~’, 1o sion
‘ ‘ ‘ i n ’ ‘ ‘‘ I s  or, cracJ s t a r t e r  s p m m cin ne n ’ , de nnonstr a t ed that a l r i ha—h e ta
a r ,  ‘ ‘ ‘ s t  ba ca ’ ~m l , a t ,’ ,‘, i t a a s t .mi nc l s p la t o ’  ‘, c r l ace s t r a i n s  in e’c , ess of

a nt I w ,’ ldm ’ m en t s  “ ‘ ad a ’ tm’ j th e three processe s can endure s t ra ins  in
‘‘ ‘

~~~ of 3 L,’ ’ f u u n ’” mrog a a m ~a t ing a c r ac )  . “ta r’ ha n ica l  pa ’a’ivr’ r t. i m , ’s , inc l ,a d—
i ’ m : s t a - ’ ’ n m ’ i nm , ‘ ,S’ , a r - py V—no t c h  toughness , ,ind d’ in m a a a ’ i c  to-ar toughness ,
a r m ’  ‘, j m ’ i lar ‘or ‘.‘c’ ’l m ’ tm ’ ,’nt’ , acid’’ by t ime three processes. The results
~ I 10 , ’ ‘‘ . m l o s i o ,  tear t a c t ’ , a ’d ’ i r ’  in this inves t ig ma t ion i nd ica t e  tha t

- ‘ “ ‘ i n ’ ! : “ n m t m u l  i t ,’ d fm a r ’ (r ’ s ar m- too sevm ’a ’rm for eval ic u a tion of 2- inch
I ‘a i u [i-6?1 /O ’a ’ tam p 1at ~’ .

[i’T ISIl, F c ’ ; a ,’ nm ” L .  , Assistant Professor , co—author , “The High Tennperature
‘5’ i d r I t i ’ m n  of T etraf luoroethy lene ,” The ourna l of Chemical Phys ics ,
c, ( ([ebr’amary 1977).

T b,” hi 0 tenaperature oxidation of tetrafluoroethy lene (C2F 4) in
~,‘((5~, argon has been studied behind reflected shock waves. Kinetic
data w c ’c a’ obta ined for three fue l / ox idant  rat ios and a l l  ex perinnents
w c ’ ra ’  carr ied out in the temperature and total pressure ranges 1670-
2500 c and 4.0-6.9 a’ mu i , respect ive ly . The rate of fornamat ion of COF?
was monitored in em ission at  5 .5 , , while the rate of reaction of CF 2
was monitored simu l taneousl y in absorption at 28~4 A. The Arrhen ius
rate c cm r a s t , ’ar i t  for t he elementary a - a ’ ac t ion  CF 2 +O 2 COF 2 +O is g iven by
the expression ~ (2.01 0 , 3 O ) X l O  ‘ exp ( 265 00 ’600 / RT) cm ’ / mole ’ sec .
Based on both the sim ultaneous experimental measuremmnents and analytical
mechanis t ic considerations , it was shown that the initial rate of COF
formation could be utilized to evaluate . ~ under a l l  experimental
conditions. However , owing to the presence of competing reactions ,
t,he initial r’,a te of reaction CF could n o t  be utilized in all cases
to ev a lu at ,a’ the elementary rate constant

* * * * *
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1 ’; ; ’ ! I C ’ . a  , ‘ S . ’ ‘ ‘ 1 ’~~t 5 1 C ’ a!  i ,  1 . 1  N ’l ’ . . 01

I ’ .’ . [ ‘ t a n . ’ L. , A ’ , ’, ! s I , a n , I  P a ’ a m t i ’ s ’ ,m n ’ , c o—a u thor , “ 50c c ;  rid, ,’ 5 t ’ i ( l i ’ ’ ’ ,
u m ~ I l ’ a , m r ’ m ’ u m ,ur~ ‘cu l ’ ,’rol’,sic and ( ) ‘ , ido l nor m . ” l’ cau m o ’ m ’ d j n~ ’, m ,T ‘ ‘j ” p o ’ , j ’ m m ”

m a ‘ ‘ i i ’  ~0~~ i m a l C’ui ’ m ’ m i , , a l  C h , a r a a  t a n  i i O t i o m m  ~f F1 ’ m or i m l ”  t’Sa ’ ”ri~a I s ,
‘‘ ‘ a ’  i a ’ ’  I’m , ’ ,’ ’ ! c~ I Soc i i I y Me ,’ I n n , ’) , S an c a ’ a n a Sm ’ 0, Ca l i f t ,  r ’ ‘ j 0 , I ‘ / a , 

-

Consid e rah l r ’  e f f m m r ’t t i , ’ , been e .’pr’ nda ’ ’d in ‘ hi’ a r e a  m ,f l ,m’ ,r ’mc a’ I ’ ’ , ’
~‘ m  o b t a i n r e l e v a n t  t ia t ’ rm ’ u uc , b , ’ ” i c ,a l La I a arm’ ! I’, m a mm al ’ ’ ’ s t , a m ,, l t a m ’’

m l ’ ” ‘ ‘ t o r i  pr c m c ,a. ’’,’,rs i m m t m u r t a n i t  1 m m  ~he ‘ in” , ]  ,‘‘ , i s  ‘ an , 1 o. i l ’ a t i ’ u r a  ‘ m ’ ~I icr’’-
c t  “I r j ’ , , So 0 si ri o le - : ‘ii i s t  and con / e n ,  t I ‘ m n ~ a 1 s ho’ . d ’a ’ ‘, r m i ’ !  ii ” , ma .‘ ‘ ‘

H a . ’ i n ,  a r ’ m ; u u m r t m n t  role in el uci l , a t i n ’ ;  t ht’ i n m a ’ t i c s  rmf f ]  a~~n ’ ,u ~ n ’ 5 ’ ” ,
:“,‘r sl ’ ’ ,is and m . ’ i u l a t i o n .  Shock  t u a t u , ” s ’udi , ’s m m ’ t t ~,’ o , a j m l , a t m m m n  n ’ ‘ ‘ ‘ r i -
‘ l , c ’ m ,  a ’ t t u ’y la n e (C 2F~ ) and tim e t t m er ’u m , a l  ‘,tabi l i l y  of ,ir ’b u r u j l  t l , a o rj d e
~~~~ o ) ,  c u r t ”  of to me m aaost co mmam nmo ra high tem ’ m i me rature o~ yg’ .’ n m ’ a ted ‘I aau r uu ’ ,,,r t ,m m n
s ; ’ u it ’ - , , hay,’ n u o t , on] ‘,‘ led to t,ht~ dev m ’ lopmn ient of f l uom ’mmm a rb o r  m’’’~au ’, i ” mn

a m 1 m i  r ,
~~ sn a u~ and the rmnmo c hean i cal da to t um i t a 1 so the a’s tab ] i s b m  “nt of nho , k

t a t ’ ” , as a valuable tool in studir ’n of high temperatur e f l u o r - o c m i r b m , r u
‘u ’ ’ -’ c~ ry.

In st , m ad i es  of high tennaperature fluorocarbon SySt.ea’ms , nunaerous
n”’ ‘H ‘s ‘m ove been published dealin g with C71’4 oxidation , CO F 7 the c a n a l
S’”at l i t, , re ,a ( t i o n s  of’ COF 2 w i t h  H 2 ar i d CO . decompos i t ion o~ C OF and
‘i~i r ” a m m ~~i p m ” j S t n ’/ (and bond dissociation energies of CE?, COF’.’ , and CUE .
T t ’u ’ ’, ’ I nves t i ’ a , i  tio n s of the hiqh ten nmperature kinetics of fluorocar t on m c
“ m i ’ ’  ‘ a l s o  r a n  m a l t e d  in the deve lopument of reaction an aech an isa ” , for tb m’

1 )i’~~, an’! CUFo— )12 s y s t e m ’ s .  A rev iew o f tO ,’ i nves t  i’j ’a t .i on
• ,,, ~~ t’~u a ’,’n anS i  m ost significant findi non in the various studies of
‘i ‘ a ’ ‘ a- a ’  p i c a  t La m -( ’  f luorocarbon sys tra m , ’ , or,’ presented .

• t T IS G , Eu’F” ne L ., Ass i s t an t  Professor , co-author , ‘Sh od-Powered Heat
a ’ a.  O t t ’, ign Study — A Potenti al Na vd l Al ternate [nerijy System ,” Report,
‘H —i 001 )— 13 , luau ’ 1976.

Ar i’,’,e ’ , ’ , m ’ x - n t  of  a l c m ’ w -e m a ” rqy  app]  1 C O I lo am US i r i ’ m wind ow”r at ro ot ,’
a m , l  vmS ’ m l  la t  io ns in r” i m cuc t ., a m t . Th e “lc’ ’ ig n m u  al’j ”,is ot a w i n c l - m u i ’ ,’me n ’ a ” t

‘a” . a u  f o r ’ m is c ’  at rem ,ote n n u i l i t ,ar ’y i m i c t a l l a f , n o n u c  is )ma” ,ente d . C l i m ” , a tu a -
l ’ m ’:uc 1 ‘ I i ? ’  ‘mm c A m m a n ,  sen . I,n,t , ,’a r c t a c  a anm i ‘/ ‘

~ ut ,a t  , Al ask a , su;i~m ort the
t m ’ u i l m ” t  ‘ t r i p, st  I~.i / m 1  s um h ,a wand a’ rum ’rg y ~y’,t a” , . U s i n g  d”,iqn infor-

“ i l  c m ,  d t ’ v , ’ l o : , r’d , ,a w in s !  t ’ a r ’ t m i r a m  w i t h  a blade ii m a m ’ m a ’ t . a ’ , ’  of ‘~~~. l ?an (30 f t )
is ‘, t , m , , , n u  t m m  I t ’  ‘, , i f f i c  c e n t t o  h e a t  a f m u m a r ’ — r ’ ooa m t m ’ u i l d i n q  in Y a k u a t a t  , A l a s m a
,ans t a Ii ‘ i” -roon’ i bu I Idi r u :  in ,  Pu m ” ui ram l ’ ; t ’ n  , Arat ur ’a . t cmi ,

*** ~~*

a’ I A I I NO , [, jg ,’  n a ’  L . , A’,’, F s to rat Prmu I ’ ’ ’ , c u r ’ , man - ,au I her , “T he I n nS I io’miu ’ a ’ of
(_ c,m ’a t , u j ‘, I, 10m m 1! th Pr m ’ ’ , ’ . u i re I xch ,a rage era I t at’ I’ ,’,’ I o r m aa anm ’ t ’ of Ha ’ ,a t !T ,a lanced
J r m t , ’ r  ni , a I (,m m m ” t m u ’ , t ion [ neH ru ,” ,. ’ (for ,ah~~t r , ia  I, ‘ a n  Paih l i c a  t jor r n , A ero-
s; a ’  a ’ [r ig ! n,,’ ,’ ri m m ’ ;  iog ,aa a ’ I ” en i t , ,
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‘ ,,~a 1 ic’HI:s .’ . , ‘ l ( a ’H. ’~.S ’1CA j i .5’ 1,S’1 L~ 7 ’ ~u~ V( I ’A RT tf f  “IT

m l  AT ISO , a ’ ia ’ n e  F, ., A s s i s t a n t  I’ rouf m ’csor , co—author , ‘‘The Naval Academy
0,ular m , ‘ ‘1 in cm i ne (NIa i b OI  ) . ‘ ‘  (For abstrac t , see P u b l i c a t i o n s ,

.1 ‘ m O ’  . ; u,a m m ’ F ‘mgi neea ’ i rig i)m ;,art.am i c ’n t ,

* ****

0111, T h u m m m ’ ,~ , H. ,  A s s i s t a n t  Pa - r m f , ’ ’ ., s i , ’ , ((u—author , ‘‘An In  Vitro Stud y of
I r ,an ’ ,a ’ nd o t  t e l i i ]  Al t m u m ’ m i  n Trans port in a Steady State Pipe Flow at
l i ’ : ti S h e a r  R ata ” , ,’ T r a n s a c t  ions A~ Y’1 F , Journal of F lu i ’ ls  [n~ ineer1n9 ,

‘1 ’ 1 5 / t ’,), :oo- . ‘t s -

T tm me “I fa ’u t of high wall shear rates on the uotake ~~ 
a a : r—a lbumin

10,” c ir’ t r’ n ’’im i l  w , a l l  ha’, been studied in vitro using common carotid
a r t  a ’ r i m ’ s  “xi , i ‘ a” ! I ron’ a r e ’ , I t a t ’ t i  zeal dogs and perfused with a steady

s t a t ’  flow ‘ t ’ ’uu u ” m ’ ’ l a i g a i u ’ , ‘e r a ,, . Wall uptake was found to depend nearl y
upo n wall n h m ’ a r  r a t e . The oven 11 t r a n s p o r t  of ‘ ‘ 1—al bumn a i n from nn
t O ”  pe r f u s i n g  f l u i d  to  Ih,’ vessel wall appears to be rate com itrolled
‘y a shear dr’:,r’ndent . flu id -w a ]] interface process. This study was
ca rried out at , high shear rates f u r  flows which were transitiona l and
turbulent. ii’m :aune of tha’ complexity of such flows , d i r e c t  measure-
“ t a ritS c f  pressure drop were used to dt ,’f t r i a l  ne the shear  rate  at  the
ve ssel wall. Si m ultaneous pressure drop and flow measurema nents allowed
t n ar ’  determ u i r i o t i on  of the friction factor as a function of Reynolds
rm ’ a mm : l m t ’ r ;  results obtained at the higher Reynolds numbers correspond to
those for a rigid p ipe wi t h a relative roughness of 0.05.

,‘ J , C h i h , A s s o c i a t e  Pr ’ m f ’ o sso r , “Di rec t  Energy Convers ion Oa ” v i c e s  and
Th e ir Poss III ’ ’ S va 1 Ape] it , a t io n i c ,” Report USNA— EP RD—32 , October
197 F),

D i a ’m - m 1 - m a r T y  (,onm va ’ r ’ , iora d e v i c e ’ , may be u sed as primn ie mniovers
m ’ ’ t r m  ‘ ‘ r a t i n g  ‘ ,, am t m j n , , c, a I m  . arm m l , a r m ’  endowed with m ~aa ract e ristic s
v i a ’ ] )  c m i i  t e l  t o  ‘ l i v e r’ , ’’ n u a v , a l , a l ’ ; m l i c , a t i o r l s .  Despi te  t h i s ,  not m ’ mi ~ h
‘ - f ’ ’ i m r t  i~y, I m a ’ a ’ n m  in v , ’ c t m ’ I  in tb a ’  U.S. Navy in the i r  d e v e l a m ; m m m p n m t , . There
i ’, a r,’u 1 and a ’ ’’~’’r m t r i m e ’ !  ‘m r  su a b s t o n a t I a ]  fundamental work in this area
to m ~~~~‘ j n i i  t i a t c ’ m t ,  ),‘v a ’ l m ’ : ’ , ’ : a ’ n i f ” , of thermoelec t r ic  conv er ters , ther mionic
‘ p ’ r m a ’ n s a ’ m ’ n  s, ph o t m ’ i m l ‘ a i m . m a i l s , MIII ) s”,’st a ’ ,, ’ , m u’ ! l ii,’] cells are surveyed .
A ( m ) m ’ m I ’ , a r i ’ , m , n u  t , i t w i , , ’ ’ ~~~,’ m , I i m ’ r m , a l  ‘ ‘ra a ’ ’ n y co riv m’r ’n !on and direc t a ’rmt ’rqy
m r u r , y , ’ c ’ , j on , 1 m m  c i ,”, ~~~~~~ 

;~~ r , a m ’ ! ‘I I ir i a n ’  ‘j j’; n n n a ’ lm ’ , P o t i ’ n a t j a l
a ’ 111/ ,1 110 ~ . ‘ f ’ ’ ,’ ,’ m I  a m  1 ‘ ‘ m i  ,‘ g~’ u n i v a c’ , ion , l a ’ v j , ’ e s  tim o u r th ,avy is
s t a r !  i ed

a , 1,



1 ) 7 1 “~i \ ‘a .\ !d5a  ‘ ‘I m ’ f ’ .Y. 1 .1 I 0 .101 1 ~‘1 S Ii ! m to ’ ’ ‘ (

,‘aJA MS , J . Al mi rn , P,’ofes’,m u r (wmth David I . 0001 00 , ‘ r o t  a ” , ’,o c )  , “A ri a l’y t i ,,i]
I’ nqina’ m ’a ’m n q Draw ing w i t ’ u Co mput er ’ I~a ’ a ; ’ hi c~~. 

‘ ‘ lOi p,” r ’ m ’e,i d a t  ~‘H, ’’ .
‘ ym ’ ; u u ’ ~ i , ai’ ( m~m S m i a ” ; . m u f e rs  i r a  Hut, , a t  Han , U. S. S’a ’i ,a ] A~ ad a m ’ y , i’~a ,  ] d / 7 ,

SI Lt , J. A r u ’ h a m n v , J s i t i a i m i  i’ r m m t e s sor , “I, m l a u a t m o m i  01 ‘
~ m i i ’ - a r i  0’ ’ i u ’ ’ m ’n .

n ’a ’ , a . j a t  lJ0’hI~ Si lT ’ l ’ PDL S i g m a ‘i Cl u b , A~~m ’i 1 1 ‘ / 7 .

‘ * * **

S F 1 . 1 • 1. A ’ , t t m m , n m , ,  V i s i t  i n ’ :  Pr ’u i f a ’ s sor , “ S ’ a ; u a ’ r ’ ’, ’ l o s t i c  A I i ü y ’ , , ” a ’
r a ’ ! , al U ’ S ’ m ASt” F St aJ a r t 1,O ,a p t( ’r , A pr a 1 1 9 7 7 .

CORPUS , J a m s , ’ , ‘Iiu ,!shi ; mm ’u , an 1/ C , ‘‘H ,’c Jm — o ga ’ r a Produu I. j c , n u  f t - or’ ’ }“ i s s i u m n m  Product ,
‘.~,is I ’ ’ Hea t . ‘‘ Pa :m ’’r ’ a a ’ ,a ”l a t A m m e r — i u ’. ,’a r m N u c l ear  Sod ’ ’ y Eas t .a ’ rn Regiona l
Student Conference , N c m rt l m Carol m a  Sta t r’ Un i v a ’ r s i t ,y, Ra leic ; h , Nor t h
larcH i na , “ 4 — SE’ March 1 977 .

G E P I M IA , John 0., Assoc i , ata ’ Professor , “Induction I’lea tinq of a Con-
duct m g  Fluid in ,a Tube. ” ‘ ,ap t ’ i ’  read at 12th Southeastern Conference
cur t  Heat T m . d  m m ’ , f a r  a ra t F] Ui’ ! 1 ) y r ca m ’ m n cs , Cha r l o t t e s v i l l e , V i m -c m i n ia
0-8 ,,Junr ’ 1 ~7t

G[R[MIA , John 0.,  A’c ’ , ca m j , a t t ’  Pa ’ amf t ’ ss o r , “M o d e r n  E x p e r im e n t al T e c h n i q u e s
in ~N’ m , h,i n i c a l  En q i r t ’ a’r ’ i ng . “ Pa :a ,’r read at Carneqie—Mel ion m i  ver—
S i t i  ‘ ,( ‘ m a , a  oar , Pa t ’ r a m t u a ’ r  191( .

*****

GRANG FR , Pot,,’r ’t A., Professor , “B iop la srn a .” I n v i t e d  guest lecturer at
Ba ]ti ,’i a i rt ’ C hapter , Am’ u e r ’ inn Society for Mechanical Enqineerinq ,
28 F , ’ t un ’ u ’ a r ’ / 1 ‘m ” 7

JO/ C F , Ja mm m m ’s A., Ass 1 s t , ani ~ P r o f  t ’ ” ,soa ’ , ‘ ‘Cona nuter Inutt ’ r,a li v , ’ 
~IC 

m ’acture
Toughness ~t”.tin q . ” J apa n “ a cuad at Nuclear Re g u l at m mry Co m n ftoi ssi on ,
special mea t ing on d ua m t i l e  fra ctur e ta’st nnrethod s , Si lv ” n ’ Sp ring,
Maryland , Decm ’nr atw ’r i ’ m / I , ,

Of ”



‘ I ,~a j ‘. a ’ ’,; 1 , ’’
~’’ ‘‘1 5m ,\t,J (’,4~J I “I’ I”Jl fl / ib m , VI 1’ART’mH~IT

‘ mm ,“ , A ., ~.ss i ’,’,an ’ ‘ a ml a” , ’. u m a ’, “C m m a ’ , a ’ a t e r  I n t e r a c t i v e  
~~~ 

Fracture
Tao a a ’ ’  s Ta c t m n , : , ’’ Pa i ’’ ’ r ’ n ’,’,’! t m  ‘~, a ta ’ t ’ i , a ]’, D i v i s i o n  personnel at
S a ‘ n i l ‘ m a u i  o’ ‘ t a n m ’ l , a ’ ’ 1 ~~, (0 , an ta ia’ n ’’ ,ta u rm i , M,a ’’ ’yland , 21) April 1977 .

1/’ ’ ‘fl E , am ;’’n a ’ L. , 7” . siY ‘ it  P a ’ m , ’ ’ ’ n ’ , m , n — , ‘‘I’Pasic P ro m m ram m ur mu in g in a
TO a ’ a ’m ’ m , m ’ l~~rm a m ’ im , C ’~’ ’ r a m. a ‘ ‘ j ’ n , ’’ 1’ ,i~’a ’ r  r e a l  at  I’IALA Symp osiu mn a on

m n  [ d’ s. , m ‘ b r a , JS mA , M a y  15 / 7 .

aPi , C’, ‘‘ a , As soc i a ’ ’ ‘ r u t ”  s ca r  (wi ‘h i c On 1) , I1ERF’ M IA , Assoc iate Professor )
I its  t o1 ‘Im ’ ,’a t T a in t ‘c to a Conducting Flu I” ! by an El ec tro nma’unetic

F’ meld. ’’ Pape r read at . a’a ’~t’1i. ‘
~int .er Annual !‘te,’tini’: , New York , New York

1 9’I .

*****

.11) , Ch it’, , Associa te ‘ro~nssor , “E ffect of Thernaa l Electrification on
the Transport Propertit ’s of a Particulate System . ’ Paper read at
m”eet i nq o~ Ana merica n inst itute of Chemica l Erui f neers , A t l a n t ic  C i t y ,
Sew Jersey, 1 q76.

C r~i a , A ’,su ’,c i a t e  ‘ n -o f m ’s~c’,c , “Use of So] id i’hoste as an Auxiliary
Her’:y Source for ‘hu m ] Bases. ” Paper read at 13th Annual Meeting
of the Southea stea ’ S”i’,ina r of Therma aal Science, Clem’ ason , South
C a rolina , 14-15 April 1977.
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NAVAL SYSTEMS ENGINEERING DEPARTMENT

‘~~ ‘ ‘ ‘ ‘‘S , m m  r Pa ’  t a r ’ F . )‘ i m p ; i ns , Oh ,a i nina n

an ’ a , in t h a ’  Sau l S y’,t m ’ m”s Eng i neerin g Department . plays ~a vital
n ” ’ l , ’ j m ‘ “‘  ~

y-ü f ”  ~s bon a l t ’ nr ic b m ” e rm t of both mids hi pnmen and facu l  ty .
c m ” ;  ‘~u a i ” m ’ m l c ’ t o u r  I’1/~ -l9 7/ , faculty members and m idshipmen partic-

i : a  ‘ ‘ a ’  ‘ m m a r ” , ’ a ’OtJ s and v arie d a m r c ,u tects in the fields of nm iarin e eng i neer—
j o g , ocean a ’n” ; ino er inq , a nd naval architecture.

A u a r i e t y m ut projects were undertaken , both funded anJ unfunded .
T m ’ c r ’  m ’ . c l m a ’ b ’  faculty r esea rch  in the areas of internal engine analysis ,
‘,.‘ .a m ,.r j e t . s t u d i e s , s ed im nient shear strength , wave energy stud ies , hydro-

‘tu nics I ah cmratory development , ene rqy conservation , ocean energy
rm ’’ , m u ,, r, a’ s , neutron activation studies , condenser studies , sh ifl stability
s’ j!i”,. I m m ,mnd ,j ry layer studies, off-shore structure studies , environ-
:‘ua ” ri t ,a l o r ’ u t m ’ c  t. ion pro ’;ram’as , and facul ty—sponsored midshi pinion projects
ii , Ir e ’ areas of under sea labora tory desi gn and con struction , advanced
“u r ine vehicles , ‘and r ’ a ’ ,ac to r  heat tr - ,’insf et’ stu dies.

The  uru ml ersea laboratory is ready to be tested and used for further
‘a i ‘!‘,h j pamm m ’ n researc h efforts in the Chesapeake Bay . This amajor under-
ta~ inr ’,, encompa rsing faculty -midshipmen interaction in des iqn , con-
struc t io r a , and ‘i.’ture utilization , is reflective of the dedication to

ma : ic lcn ipmni en involvement found in the Naval Systems Engineering Departm ’m t ’ n t ,

Supp ort for research is found in many sources , fron m denart menta l
operatin g ~una 1s to contracts and arants fr or am such d iverse o rgan iza t ions
as the Naval Academy Research Council , the Naval Sea Systems Command ,
the U . S .  Coast  Guard , and the Naval Shi p Research and Deve loo r mnent Cent e r .

P”,e,a rch and desi gn projects, as in the past, have continued to
‘!isp ~ay ‘hi’ originality and variety typical of the Naval Systems
Enqi ni et ’rin y Depart mm ient ’ s faculty and undergraduate majors. The Depar t -
‘‘t n t, will ‘,om at j nue to pursue an agressive commitnment for rt ’se a rch ~or
tha” m ’ u i c l s t u i : m a mr ’ n and faculty tha t provides the needed scholarly a c t i v i t y
Ii) m ’a ,a int ,u in an outstanding undergraduate program. Many of t Ip’ f ,icul’ ,
nue n l a r ’ , of the Departmmient are internationall y known for t Im ,’ i r c , m n r t ci 0 u a ~ a “ 5
in t h e i r  respect ive f i e lds .

*****
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Y ‘ . ‘ . ‘S’9 S Si ,‘7f t o ’ ’ ’ S’\ a’ .to Y’.’~’ T (  ‘ a: (5,10 1 a T ’ ’ , ai ~ 5U’’  ‘ ‘ F  ‘ .

(‘A L ISo  r ’ ~ a m i 1  F” ’  O F A ’ ; OC EA N T HE R”IAI SF 1m5’j C O ’ h’ ,’i 05 100 P11_ U T  ‘~

P, ’ ‘ a r m  0 a ’ r  J’ rm mf ’ es ’ ,oc Imr t hm ar  I . Bock ~r”I 
,‘,‘, ‘, n ’ , ’ , m n m t  ‘ r o fps ’ , cur ’ Y ’ a r t j n

1. . Ne] c omm

S ; ’tm n ’ ,mma’ a Nav a l $, a ’ Iean ’y E ner c iy — [ nv i  n ’ c ’ na a ’ ,r’nt S t a t ’ ! ,’ O r o m i a m
( C i v i l  En riineerin q Labora tor y )

m i s  pr’ ( a c t , develo ned a list of va n ia b l  es ia ,u : ior t a r , t t m’ m oo r ’ r ’ ,a t I ‘mn
m m m d  s’j a ’ m j  1 j ‘ii’ !,’ cc’al in ’j of ocemam : th in - a - a l  f r e t — g

~’ ‘a m , m u v ’ ’ r c l ’ m r ,  , ‘ r : c i m ’ r m s m ’ r ’ ,
a r , . ! “ u a p r a r , t n r s ; d i rae r ic ion i . i l a n a l y s i s  was m and ~ rtoul en ‘ac in g ‘ i ~m ’r -  )r’ r m ’ ; ’,h ,

‘ a ass and t a ’ m ’ u~’u’ru lure as t i c’ fund ,a ,’e n ta 1 di m’ u r ’ f ls  ions  . F ina l  r’ ’c u i t s
i n , ’ lua !e”j  ‘a ce~ n 6 dim i me nsionles s a ’m ua r a ” a ” t ,m’” s s i q r n i f i c a ra t. in t a ic ’ ,  s i ” a i l i t . ’ a d a ~
‘ c  , r l  i ‘ ‘i of cw can t hera m ua l energy conver s inn condensers and ev ano ,’, a t c m r c .
7. l it eratu rr’ surve y was conducte d and a l i s t  of app rox ima te l y  30 van ia ! ’ I es
i” :  r ’~ Ir,t , I. e the prob lem’ was deve lo ned .

* * ** *

T ’ ~’~J S T I [ ’ ,, T I CS  Sr RI L . A t ’ I S A R ~ /AT JON BY S U C T I O N

P,,5 ,, , a v c b i , r a A s s i s t a n t  Professor Sander C a l i s a l

a m ’,r ’ sca n : ‘~a ual Am , m cjm ’ n ’ m y Research Council

‘TO , ’ o!u jao ,t . i ’ir’ m , ~ th is  pro “ r’c ,t is to obtain d~at a on rp la m r i ina n iz , , t ion
‘ u S’ a m , t i m r i . ~m i i  s i nvi ’st i qat i nn concent ra tes  on deta i led study of time

- ;,‘i c l ose t , , ‘ f ,~’ ~~ I ~~ slit to observe and record the effect of
i a n  ran ‘,‘‘‘ioc I ‘ ,‘ p ro f I l es  a rid r~ 1 a ted boundary layer qaiant it  ic’ s

a en t ’ ;)o’~si ’ .]’’ r a n : , ’ of sucti on a va ilable :r -essurr’ v a r i a t i o n
I ‘og ‘a ‘1 ‘ a m 1 , a ’ m ’ w a IF ; and w i  t ho u a t Soc Ii in . c lose  to 100 J ur o f i  l€ ’ s  are

n ’ ’’ ’ ‘ ~mi an d st u i , !i a ’d , a t  t. 1a r a ’ a ’  ‘ !iff en’’nt l j c , u t , ’ m m m c a l o nc i  the p la te .
‘ ‘ t a c ” ,p l ’ m ~ a~ io n i c is Upstr eam’ of the s l i t  l o c a t i ’ m n u  and tw o at’ ,’

I’ v,’ ‘,‘ r,’ ’a ’ ’ , T i m e ‘ u t - an  ~ t r ’e,’a m mu u r ’loci I v  i~, (a ha na J e d over the range ?C) “ ‘ /
1~’) ‘~ “‘,m ’c,, A ]] t Om ’ m ) n ( f i l a ’ s  are p lot  ted and ,.m ” ’ , u a t ’ a ’ l  fm , ‘ m m m i

‘n . .  r’ ’~~ ,” t ,‘ ~ur’t inn run th” m a - a u f j l a ’  sPa ,’ a )P5, T , ’ n a t a t i v e l  / ne a n , 1 a in ’ t
• ‘ ‘ m  I

‘ a )  ~~i ’  ‘ e ‘ 1 m m ’ , s l i ’  s c ’ a ’ us to g a ’ n a ’ r d t a ’  ~a v m , r ’’ a ’” a ’ ’ In ’m ‘ ‘,‘ ‘ ,‘ 1 m m
‘ c, i t ’  ,~‘ al] inc r ea s i n g  the v e l o c a t u  m l  •he s ’ a h l . a , , ’a ’ a rm ’ !

‘Ii ’ ’ r a m ’ m m ’: ~~‘ ‘  flow in the r ” ’J l c u n ’ m l  t O m ’  ‘law ‘ a t  ‘ . ‘‘ w a l l .’’

i )  ‘~~~ , t m o n ‘1 j ’ m S a] so el ~ l a m e ! b y o f  Fr a n ’ , a m a t  t a~m,’ ’ , St ’ i ’ mas to ‘ a ’
I m c n a -n ’, ‘~~~~ / t a~ n ’ i’ l , a m m m  ! u , m ,  lii’ the flow.

‘,.jn t f u 1 0+’ a v a l l , a ! ’ I i ’  !,at ,a a c ’ar ’ i ’ ’ — f ’ m t t  Hug arm ”  ‘“hart ’ mc ‘, t , a r t ’ I  t ,

to ’ ’ . ’ ‘ t , , ,  ] r a ’ p a r i t f u ’ ’ i c  ,j’~’1 h i l oq d n j thm ’ u i c  low ’ , t h a t  a”’ ’  v ,a ij ’ l  t On ’ mia m i’ m a’ m ’ ’
c a m  ‘n orm , t IS i m m , p l ” !  t r ’ , a t ( ,T , t ’  , a r a  a ’ x ) u r , ’ , s  t he  ‘ f f a ’ m  I mat 1 0 ’  s l i t
‘ m m ‘ m r , m ’ ,  i n ,  ~a . , ’ a ’ ’ , a , ’ ‘ a ’ t em I iv ,’ sum for v ,iFua ’ ’ , .”

* k * e *
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~ ; “.,‘ ,‘a. :~ ;’ F’L’i \ “ ,
‘
~~ 

‘..‘,~‘.to’ y’.’gu.’ ay p. io’ i~~’ i’:’ P H ’ A t ’ T ’ O ,~T

‘ m a I ’PIE: H ‘Ho’: ! F’ . I ‘V S l I T S  ‘
~‘~‘A’J I ,F S F i ’ /Y I’ ’,

Pa ’ ’ , ,’,~’ , ‘ “ a  ‘ s i s I , m m , ’ r u m f , ’ s ’ , mm ‘ a r m ’ ! a ’ r  Ca l  i s a ]

S~mm mu ’ ~m a a ’ :  S ,iv ,a l ‘~~‘ m m ! ’ ’ ’ / I’, m’ e i ’ , a r ,  0 Cm , a an ,, ii

s i p  r ‘ s l Y  a n t ’ ’ c a l ’  a l i t  l u r e ,  ar , m a m m a ] ] ’ , ’  !‘,a ’~a’d on Froude ’ s hy ’ c m oth es is .
0 j 5  ,.,~~~ ‘ , ‘ ‘ m a 1 ,  ,‘ c ” c : a r a l a ’, v n ’ ,a mm ms ~nd q r a ’ u i ’ ’ u  e f f , ’ c .t s.  The e f fec t  of
‘,m m ’a a i r ’ I’ ‘ .~r’ , a r ’ ’,’ ’o n w a y ”  ‘ l m ’ r m ’ r a t i o a i  is us ual l ’ ,  ignored . P,ecent deve lon-

• m ’  
~~‘ ‘ , l a m ,, , ’ ’’ ‘ ~~ I a

a ) A m , .  L O. an ;a ’ in the boundary layer param m aeters a f fec t  the wave
r ” c i s t , a n c e  or wav e spec t,ri~”a ,

s) Turh ul ’ni t boundary hayer can he represented as a viscoe ]astic
“me l i ,j~t t ,

Tt , is the opinion of this investi gator that these two statea nents can he
.a se d t oqe t ’ me r to r e d e f i n e  the shi p wave generation problem . Two mna a jor
short c om ’;inc ;s, however , -ire :

1) Sn numerical quantities or functions reflecting the viscoelastic
pro:me rties of the ship turbulent boundary layer exist.

?) Difficulties in the measurement of the ship turbulent boundary
l ayer are extremely comp l ex.

These  two ra c t o r s  are p artially avoided by changing the boundary layer
of a ship with ,a rather well -known wake and by leaving calculation of
‘ti p ’ nu a ’m ,’ a ’ ica l parunmeters of the viscoe lastic medium as a result of the
e t o ’ m ’ r m m ” a ’ n t  ,r l studies.

7~ w e l l - k n o w n  ship ma iodel ser ies  60 bu ck 60 is towed behind the “ l a t
p1 a ’m ’ . To tal  res istance and lateral wave height cuts are recorded . T On
n u t m e r i c u l  anal ysis is in progress.

A S AS~ I S’~i-t L NT OF m’40-CREw SURV IVAL SYSTEMS

‘~e se ,a r ’m , k ier: As soci ate Professor Roger H. Coi’mpton

Sponsor: u nited States Coast Guard

An analytical study is made of the conditions in which two survival
system s can he expected to operate. The two systemars are : (1) a float -
off (i.e., no davit launch) system , arid (2) an evacuation slide (as used
by coancmierci ’a l airlines) system .
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a ; ’ u ’t ,’g, ’ ’’ f ‘ m ’ j  
~~~ 

.\Sm ’t’ t.’ ,~)’ ,i,f c a c T i ‘ t ’ a  f 5 ‘
‘~~ H.’ g act a ’ ;  ‘ ‘

~ 
I
,’ ;

For t h e  ‘ i rs t  s y s f a ’ a ’ a ’ , a ‘~u a r t t i f i m , a t i o r m  ( af  t tm u” c h , a r , a m  t e ~ i ” , l j c , S  pI t~~ e ‘ i ’ m
e ver a sa aH I m t m  r u rc m ’  ~~~~ (a . e , I c’,’ t c m ci rm ~ , r a re: ’’ o f Ii ~ I , , a r , ’ m , ’  c m ! t r i m s ,
e t c . ) has been m , ru”u ; u l m ’ t ” l  w i t ” , / e : ,t inri ,: m l l /  r r’ ,lqc’r r ” cum l t~~. H i ’ , a ’ ’’ , n ’ ’
is ha’ inq f o l lowi ’cJ I V  h it ’ “ Iev e l o rum ’ u r ’ o f  of ‘an a r m a l y t j c ’ ’i l “cm ’ !,’ ] ut fOr ’ f ’Jr ,’,’j ,

Him s  , unma l v t m c a l  s t u a , ’ l’i wi ll he v r ’ rj i  icc ! y a s i m ’ a a a l r ’  c m / p e r i ’ i ” r u t ’ a i a m r o ’ m r m ’ .

TOt ’ second s/ lam ” is being stud icc! by P n c mf c ’ s~ or G. “b. Sc ’ m ’ m c ’ r ’ , of
‘ run t ’  Rr ’tr m ’r del Co m ’ m ” a a aa u a to, Ccii leg,” under contract tom the 0,av ’al a’m a m m ! m ’ r ” J .

s~’,,’’ : C P]’~ °oosc or HJS~iEPGEfl f lOl AN S ,T P ! ICTUR ES TO SuJ R FACE — ’ A ’ ~’[ ! 01,5150 ’ ,

“, e ’ a rm ,her; : A s s is tan t  Pro fessor  T Imni ,”ua s H. Dawson and P r u m f ” ’ ,so r ~!icFa a e1
F , ~cC omn m ic~

S; ’ on i ’~’mr a N a v a l  Acad emy P,esear r a Council

In a ’ r ’ ce ra t, u t ’a rc , an incre asin g amount of attention h i s  !m r’en m a i d  to
0, :)r’ mI , I~~” a t veav,’ loadings on suhnr merc~ed bodies in connec “ion “mi tO ocean

s t r j c t j r ’ , .’ S suc 1a as underwater stora ge tanks ari d 1 ight~we irrht v ” b i c l c  sub—
“e r ’ s i ! m ] c ’ s .  ‘The customary approach t aken  in these inves t i ga t i ons  has been
to culc a ml ’ a t ” the wave forces on the st ructure from the f low f ie ld  of
c l”a ’,sica l water -wave theory : vertical forces are dete tmm ti ned from the
a m r,’ssure f i e l d  ass u m ’ a i n ” m the structure does not d i s tu r b  the f low f i” l d:

o r I zontal fnrces are determ ’ m i nod f rom the acce lera t ion  f ie ld  through t t m , ’
i n  r ro ’luct ion of an inert ial  coe f f i c ien t  so chosen as to ,ac , m ’ nm m j nt f’ c,r t h e

‘ i ~ sturbance caused b y the body itself . Of pri nci r ’m , ’a ] com ucern his t een the
dr’ t c’ r t m m i r i a t i o n  of the total forces exerted on t i me body,  a’c ’c ; ’ard c ’  as ri g i d ,
cc , a ’ , to a l l o w  or -open des ign of anchor ing or anal ys is of r ig id  tan dy ‘ n t i o n s .

The c, b ~ec t i vim of the present work is 1,0 ect ,ab l isO imn: m rcm v a , ’’! ‘me t ‘ m m

for ca l ‘ m u a ti nq the forces on and the respon ca’ of o c ean  5 traa c t i  r’~ ’ ’ ~, l a m
“ ‘ ‘0 ‘‘ -wa ve 1 m~~1i ~~~ us i  ncr ana l / t i  cal and numerical mel hods wh i c F a will

d l l ’ m ”J f o r ’ the c om p lex i n ’,t ,eraction of t he s t ruc ture  and the wave f ie l i’ .
Or,al i 1 ‘ aw’ , nave t ,a ’,.’n developed for the res ;mon ’~e of off - ‘,hora ’  St r :a u t t a r ’ e s
m m  ‘ , a r f ,~c r’ w a u a ’ s  . The r esp aamm ’ .e of a towi nci cab le  to rca ua ’ p i s e a s  has al  so

‘ ‘~~ a m a  i rind

* k * * *

L i ’.’ T Ft (
~~: A’~~ 

T u c ,’m’ T i m WATE R JET FLOW

Pr’ ’,eancher : ~‘ ‘ m a  r m h Prof e ssor  Jack ~4. hm ’m y t ,

Sponsor: S’iv,i l “ t ’ mn Sys tenis Con~mi and

A ~m i ’ ~h— ’, m ’’ ~’ m1 I ra ’e~ ’,ur f ,a m ,,’ rec i r c ’ ’ a l a t ,inq w a t e r  channel h a s  r e c e n t ] , ’
i n ’  i ’ ;  t a i led at the Nuav a 1 Ar a m l e m ’ i y .  T i m i’, c, h , a r m n , i ’ l  is be i no ru ed Ii, st ’im l y

t ’~i’  sun l . a  a ’ ‘,‘m m ’/ ”, o n a a , a v j t , l f j ng  a’lli ; m ’ ira ,a l l  i- i ,~~m , ’ mI I mum mi ’ , T i m ,. hnc! i was
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~ 
,~a ’’ ,: ‘H” ! ‘ a’ . ‘Hi ‘ t O  ‘.‘ 1’ .’] 1 “i’,’ L ’i ‘H’ IT . ’! ‘~T

c c ,! m m ’ ;  m ’  r u m  f a n ’ m l  - f 1 “w I m i a ’ c m m ’ ,’, . m ~ ’ . ! I s nu t o tt at  the
m ( H’s ’ ’, ’ . , ‘ c a v i n g  a C ,iv i t,, t m o  wa’t’ , u t ‘,u i r to ic ” “lives on

yr , i r e  ‘e”’ra ’ t i c , a l l ’ i  a ma r ’ ,~, am ’ I  mnu , l 1 or~’,’ ‘ ( a  tom ” s ur f ac e waves on
er ’ , ’ I” a r m ’ , Hi,’ i’ . , , ’ ’ ~m m  1 1 0” ‘ I a r m t c m ” i m ’ a ; ’ l i t ” l and ana lyzed . The

a ’ ’ ’ ’ ‘ c m m ’ n, ’ ’ ’ ’  s H a d ar id a , a v m t a t i ’ m r m  I r , ’O ’~ , a n ’ ! t i m , ’ misc of po l’,maer
srjiu ’ i ’ ’  s i r t ’ , ’ ’ ’ a ’ I ‘ ‘I w a t e r ’ , ,~i l l lw e,.a ;” inpc l to  v e r i f y th a t  the surface

a ” ’  as a I m m ’ a m u m a ’ ~ ‘ mm t i m , ’,” on the sur f ace of via l, en jet s. In t his w a y
a ’ m c  “ a r m ’ !  ‘cm e rm u ’Vm li ’ a b , ’tta ’r i’~ p l a n af  b r a  of w,a t :a ’ r - ie t , i n s t a b i l i t i e s ,
In a ! nm ;  ‘ ‘ ‘a ’’ ‘a t ’  n ’ ozz l  c’ des ion. Initial 1cc Ii nru has been ccm m ’a rm l eted
mm ! s? m H ,  a w e o’ “‘ m e water ima nnel and appara tu s essen t i a l l y  f in ish ed .

T~’ ç t  j nq  ‘ “ a m a  ] m l  I,” ‘ o ”j m ] c ’ t e  0’,’ 1 July 1 977.

OC I “S ~F°0’~ 
SY ( T [ ’ .10 P F ’ , [ AP C ! ]  A N D  PP( l0 P~ M t’ t I ,N Imc[  MINT

P,”, ,’ ,a” u her ’: ]‘r c m t a ’ ,sor M ichael 1. Mm ,C o rma , ic i

a [ner’;’i Rp’y ’ , ar ’ c h  and Dev elopmmm ent Ad m inistration (EP.DA)

To,’ ener~aies cmf ’ wind -waves , ocea n cu rr en t s , and sal i nity gradients
are :mr esm ’nt l y under consideration as alternate resources. The research ,
1~’ ve1 ~m~a mr m ent , and derm ionstr at ion programs are under the di a ’ t ’ c t i o n  of
Profes sor McCor m ick .

H ,‘a ’ j u ! i  finn to t,h,’ r ’ rn ’ i r am ’ m ra,an iage na ient , th e c m a p t i c a l  rt’cea a nO in
f r ’~ ’ three areas was carried out to hel ru determ ine the direc t i on mlf tO,’
a m r mc c : r , im ’ m s .  St ud ies of the power de l ivered to a l inear n a - r a t  0~

’ wav e—
e rm t ’ r c ; ’y converters in a random sea were pi’nfonmired , result m g  in t w mm
;ma :mi ’rc . The effects of removal of power frc ’ar ’a the Florida cur ca ’n ’ was
a iso a r u t  1 ‘,‘ce’l , and the concl usion was mau l,’ tha t ‘,cva ra’ fl on ’! i nq : I t 0, ’
Il or i ’ !m m codY . ma ny occur. F ina l l y ,  s a l i n i t ’ ,  g r ad ie n t t aow’(’r aa- a ” di ctio n :’ .

‘,‘~,‘ m ’ , ‘‘ :,a ’ lt ’ It ,, ’ hot F m ( a ’ , u a t cu m.i, s y c t e a ’ m s  and reve ,‘ ‘ ,a ’  a , l c ’ m t r ’ m u ’ 1 i , a l ’ ,~c is s’,s~,’’ ’

Si .d inv jte ’l cape rs  and two journ al paper ’s (in ;,a r t ’ ; m n r . a t  inn)  r,’”,ul t ,’”!
I rm , a ’ ’  ‘~ ua ’  nes,d cc ii.

tJ’i’ ’7a’mt ,CH ES T O (, cMi ’HT FR_A JDEl ) S h I P  (TOM~’A PfME ‘~TA T iO N

Pt ” ,‘ , Ia ’c i m m ’ r :  A s si ’,t ,ant F ’ r ’ m m t e ’ , ”,ot ’ m i p ~ui , a ’ C.  Nt ’ h ia ’ l i ra ’ ;

‘,o m , ru ’ .om ’; N , ’av a l “ F m a a E ’ nqi n m , ’ , ’ r l n u m ;  (,a ’ r , ta ’ r

‘ h a p  a m a m m m p a n ! t ’ a ’ m m ! a t  l~ m r, i s f l i t ’ ‘ a i m  a ’ , ’; of a’ ,’, a ” r a i nq loc,i f inn , si :a’ ,
a r m ’ !  ‘,“a a u m c ’  to (“a(, h ‘‘I t F0 ’ C om nl ;m , a r t m’ m ment ’ , , or the h a s  Ic t ’l , ‘ mma , ’ na t  m a t ’ s pa( ’ a’
r ’ i ’ m l u i r e m’i in a sh m i p. A s t h a ’  m l t ’ s i q n  is r a t  m c d , t imt ’ int erna l , m ’ , a t ’ i’iuca t inn
m a t  t~~ a ’ 5 F m i ; m  will ; ‘ r ’ a m m m r a ’ ’ ’ m v e l y  evolve f r ’ ma t ’ i ~ c m a ’ i i a , , ’ n u t , a a ’y a ,  r , a r , m~a ’ ,, ’ mm t of
m r  m a m m a l ’,’ ‘It ’’ ‘ , , m r , ’ I  i m m a l l  i u a ’ , a ’ ls f m  a tam u j a l a ’ t ~ ‘ a t mm ’ siui ti,i l i a m t , ’ r ’~’ ,’ l,i l ion-

‘.0 i p s .
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~ ‘a~ ,\ a5’e ‘, ,‘,y Aj  ,~c’~a ; ‘ a ’ ’ ‘,‘ : ,n 5 , m a ’~ :‘t ‘ ,‘,‘‘i ‘o

The in tent  of t h i s  r ,’st ’ m ’ir ch p c o a a ’ c t . was t h r , ’ a ’ f o l u ! a ( 1 )  t u ,  d i’]  j m e ’ n t ,,’
‘b~’ ~~~

m , it i , a i a , h a r n m teris t ins inherent  in , a ( . ( m n r v a ’ m u t  i im r i a l c h u m ’ ’, j n t ’ ’ r m u . m l
‘ m ’ ; ’ n loqv ;  ( 2 )  to  ; m c m c t u r l a t i ’  t he  ra~u l a ,u r r a ’ m ’ m i ’ t i t ’ , for a c o m ’ i m m m a t ’  n - a i m ! ” !  c h i p
cu mm” ; m ,a c t” i ’ri l ,a t ioni m r ’ c u m .. a ’ m !uac e ; and (3) to (‘,,,tm u ini ,’ e~ is I i r a g ( c m m ’ m m , a , t , ’ r  on ’ ’ ’ , ’ en!
“,‘t~m t ’ , 1c w i mich poss ib ly  nu’j l’ l  f a c i l i t a t e  flit’ 501 1) u ’ m m ’ m : m , a r t m ” ’ m m t , u ’ i r a  mr ’ c u m j ’ S S .
In this i n v a ’ s f i q a t i a a n a n a ,‘x . t a ’ n ’ ~iv a ’  c i ’v ia ’w of a ’ ,. lY i ng  n a v a l  , a r , m !  m a l i  l c d
( i v ]  ar ct u i tj ’u l ’ , u r ’ ,a l pr ’ im c ’ ’dt i re s W,i S c n r m m l u c t , ’ d .

To da t.,’. no ‘ m i t ’ has m l ’~’.’t’ ]O Ii,’ .l an a ’ ! ” ; m ma I” ‘r ’n “hun” ~im r ;‘ i’ r t u t r m ’ i r m u ;
thi s l a r g e l y non— a naly t ic desi m mnm ~~~ t h muu g l, t im ’ ’  dev a ’ l c mnm a . i ’ r u t of s u m  F , a
ç ma - nmc edarre a ;m ; ’a’ .a cs t o  f m , ’~ mi ~t , i S  ibi ’ ’ underl,,’a i i no.

EARLY SIAGE DES ION PP,EDI CT IO NS 1)5 T Il E INTACT TRANSVER S E STAB ILl TV fi[ A
SHIP

R e s e a r c h e r :  A ss i s 3 an m t °r’m; f’ e s s o r  Bruc e C. tJeh rli nc j

Sponsor: dav a l A c ,im ic ’mm t; ’ Pa ’ ’ ,ea r- u Fm C ounci l

The objectiv e of this continuin g research project is the deriv ation
of a set of anal ytic , ‘x ;m r,” ,s io ns wh ich  w ill enable naval a rch i tec ts
t u m  nred ict the in tac t  t ransv er se st a bility indices of a monohu ll displace—
a’ m r ’rm t ship  durinq ‘m a - a l  i m i n a  r v ’ l e ’ ; i ’ ; n .

Data on t he i n tac t  stability cha racteristics of existing ships is
being co l l ec ted  or computed. A statistical anal ysis and s tep -w ise
req ri” ‘ , ion is be in m i performed on the accumulated data . Based on these
re s u l t s , a ser ies  of express ions  is being developed which should enable
naval a rch i tec ts  to ciredict adequately what the influence of a ship ’ s
hull formn pa rarmm eters w i l l  be on i ts int , ,im; t t ransvers e s tab i l i t y .

It is anticip ated th at. this info rnma t ion w i l l  inmprove the procedure
for defining the ship ’ s in i ti ~a ] lines as well as minimizing the pos-
s i bility of not satisf y ing a given set of stab ility riter ’ia.

*****

AN INVE ST I GATION OF THE HYDRAULIC CHARACTERISTICS OF SURFACE CONDENSER
N’ATERBOXES, AND INLET PIPING

Resea rcher: Pissis t a n ! Professor Clyde C. Richard

‘ , ; u ( ) n s m ) r :  Na va ] Academy Research Council

The hydraulics of condenser wa terboxes is not well-understood .
Althou g h smooth , turbulent free flow through the waterbox and into the
condenser tube bundle is desired , pr a c tical l ini i ta t ion s on size ia cost
often nega te good h’ fl trau ]ic des ign.
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a I ’ u i  s s t’ r ’ l’ ,’ i n i v a ” , I i g a  t e’, tOt ’ ‘!el, a i 1’, of c a m n u c f , ’ r a’ ,a ’r w ;aterh ox hydraulics
r i  ,~~t 

j~~, ~ a l a ’ m mam ” m ! , ’ l vi , at a ’a ’f ,m n ’ u m l ma ’ r ’ u t i r  q in a t e s t  loop is usr ’ d to study
i ‘ , u ,a ,a i i ’ ,’ tm mi ’  f l o w d i s t  cm ‘m u t ion of I 0” c I a” nm t m m u ’ ; wa I ~‘r , T ’ i,’ mo te l  pa -

‘‘ i a ’  ‘‘ ‘‘c s ,ar ’a ’ ‘ ‘a m 0 t hat t,ha ’  nature of’ th e fHa w c : ln ’ ,el / ‘ a p p r o x i m a t e s  t h a t
‘ , r ~ , ’ l  in t ’ ae  f ri 1— ’,~ , a l t ’ ‘,vste m’i.

‘ i . ,  i ” dat ion a n t  ( 1 m w  separa tion fam u a nd in t On ’ ar eas of geo metry
L ’u a r ’ r i ’s ar” mOnO ; ,’,! icing air bubbles ‘a rm , ! d in’ t r a c i n g  m e t h o d s .  V e l o c i t y

aa a a ’ ,i’ , a u n ’ ” ‘ ‘ u t ’ , m using r mm Hu t t a d ’ s  c i u a n t i t , a t i v d l ’ ,  “,t abl isO the magnitude
1 m w  r’ u~ 1 ‘!is ci hu r t  ion , .

A r,’ ml r m n on i n  t u r t ’ t a l m ’ n m m  e and flow d i s t r i b u t i on i s acco m n i i s h e d  by
i r m s t a l l i r a ’ ;  turning vanes at critical loca tio ns. These vanes , designed
t~~ m a t e  mc i n i m aa . i l pressure ‘Im p e f f ec t s , Ii rt ’ct the f low into areas
: m r a ’ i i o u r s l ’ /  seen to have large re c i r c u l a t i o n  zones.  To quanti t y th~a a ’ a ’ a ’ uu ’ ie a m : , ’ mat of the f l o w h,’d ,irul ics ‘ tue to the turn ing vanes , a f low
‘,, ‘t’a r.a ’. ion ‘ar ia m’ae~er is es tab l i shed . Plots of the ve loc i t y w i t ,h and
w i  t t m u , u t  t ; r r n i  n’j vanes ‘ama ’ ! the flow separation para m eter clearl y show
the need for turning vanes in condenser watenhoxes.

1J” f’ t I S P a T I ”)N OF A 5 [ 5 [ P A L J 7 [ D  DYNAMIC THEORY TO PHYSICAL SYSTEMS

a,m ,.~~a, ,ar , Fw ,ra L i e u t e n a n t  Phanis E. Williams , USN

S:” or mco r : Nava l  Ac~~u l a ” m ” y Re s e a rch  Counci l

A ‘;a ’nie ral ized Py n a m a m i c  Theory based upon the adoption of a set of
‘tur ,’e m ! J r m a m a , i m. laws which are gener a liz a tions of the c l assica] ther m o—
‘ ! ‘ , ‘ n m a r ; i c  laws was p rev ious l y  conceived It’,’ th is researcher.  An irnoortant
ro in ’ in th i s theory ~ played by an integrating factor which makes the
c ’ n ’mer ’ l , ’  exc hange with the (‘nv iroaauent a total di fferential and leads to
f l it ’ d e f inition of ~ “r em Faani cal entropy,

u : u u i l i b y ’ i m j m ’ m and ~t a O i 1 l t y  cond i t i ons  for , ! ‘ I ra , am ” i c  s y s t e a m a s  a re
( t a r i ” i m ’ ’ l  and t m i m a ’ ’ t O , ’ r  m ; r  lb  tht ,’ mr in i  ip ie  of i n a ceas in g  a ’ n t r o I m ’ , ’  provide
a ‘ ;n ’ om m ’ s ’ ’ m ’ i a  a ]  ‘,tr ’uc t,a r r ’ a ’  f ra m ; ’m w i :j c h  the t, iu , ’o , ’ri ’’ 01 r e l a t i v i t y ,  M a x w e l l s ’

m m , ” , n a t  lo in , armu l ‘ i uu ~a n t u u m ’ m ,‘ff ,’m t o umm a ’ , ’ ha’ d’ ’ r i vu ’ d  , ~h ua ’ , t1 aa ’ Dyn a m ic
H’’ ’ o r ’, ’  is shm ’awna l a’a u n i f y  t im ’ ’ various hr’anm h ’ ’ ; m a f  a ’ h y ’ , i m  S into one
‘h a ” r r a ’ ’ jc , ui struc ti a ra ’ .

Fmmr ~ j c t , ’ m ’ m ’ , r ’ a ” a u a i rinq a m l a ’ ’ ; c ,n i j t j m m n m  in t , a ’ cm m u s of  l h m a ’ a ’ t ’mo u t~ ’ u , m m ” m c  ami d
m a c m u m  m d l  van m b ] cc ! Fan t Occur ’ ’, y ie l m .ls a f i  v e — d i ’ ma c ’ n ’ , iona 1 man i ‘ 0 ) ’ !  1 ’ ;
wOi ‘m the a n n ’  i p l a ’’ of increas ~m m g  e nt a ’n m i m y pr ’od uce ’~ f i v e  ‘ p a i l  m m m i ’ , ot
n e t  io n ’ in a sp a c e— I im mi e— m ma , i c ’ , ( : ca r ’ f  i n auua i m .  These equation s rep l ,a m a’ tOt ’
N , a v i c r — S t a ’ k e s ,  a (mra t m n uity, a n t ( o m ~’ , t jt,ijpnt a ’ ’ p i a t i n ns  of hy d p’ mm , I vn am’ ’i C S .
An ac t ! if ir am m , a I m a i m !  iction of ‘he t heor v i s  amiaqne t ic i ’io rm i ,’ni t s i ’ m tO , ’
, a t ’ ’ , t ’ r m c  ‘‘ of ‘ ‘l e a ’ tni .’ ,a l ch a r’ g a ’ , .
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AN IN V I  STIG AT ION OF POSSIBLE CORRELATI ON’ BE TWE INDiv 1; 10 I’i ‘ m l
PERFORMANCE ANT ) Nil  ROLOG I CAL Fa!N CT IONS

~a’’ ;t ’ ,a rche r: Mids h i pmaian 1/C Ed gar N. Enoch o

i sec’ : Professor Bruce Johnson , Lieu ti ’n,a rm t Cm ma m a ’ ’ i ’m I ’ ’  ‘ ‘ ‘ m ‘ ‘ . S
,and A s s o c i a t e  Pnof ,’osor ha c a l  Mm nt un

t ’ ; ’ a armso r :  In dent Scho lar ’ 7 ’ a ’m a m ~raa aa

The nurpose of th is  ‘;tudy wa s to , l e t c a ” m i n e  w e ’ ’ ’ ‘ r e  m — “ a c m  i ‘ ,

m o r rt ’ l at  ion exists between som a m e quant if i~a h la ’  ~‘l ‘ ‘ m ’ ’ , ’ n ’ , ’ H ’ ‘ ; ; lo ’
m at ’uro l o q ica l activity and his perf uucm ’ m , ’ a n u c a ’  at t t m , ’  a u , r u t c o l s  , ‘ .e~
w ith particular rtm ’rphasi c on degr ’ a m . t a ’ d pe r f o ru ’ uan m . a ’ a ’, a r , , ] ‘  ma ’ ‘‘ ‘ ‘ r ii
f a t i  grie. ” The study represents the sir mmu l t a raeo ma ‘‘ ‘ t b :” ‘n , t, 0’ ‘ ‘,.~m

m i  t i a l ly  independent areas of inves t iga t ion  an”t tO , ’  in , ‘ v r r m t u a ]  i r m ’ ’”~r a —
li on for the purpose of corre lat ion anal y s i s .

Because the eva] uati or, of p i lo t  perfo n irmanca ’ F a a ’ , t r i m !  i t  i o n m a  11 / l e a n
subjective in natu na ’ , a new and un ique s~ ’,t , a”c 1

~ r ‘ama a ’ , t i f’ ,’ i n g  p 1 let
performance was developed using the Singer SAT-lB Li n i~ Fli ght Si m ul a tor.
A s y s t e m . was also developed for monitoring and recording pilot neurolo g-
ical fai nctio r s in a cockpit enviro nirm ient.

Si n nificant changes in pilot perfor nmance and neurologic al functions
were observed as a result of sleep deprivation, holding all ot .h a c  factors
as constant as possible. An apparent trend was observed relating changes
in pilot performance to channjes in a pilot ’ s pre - f l i q ht neurol o g ica l
state described in terms of cross correlation and coherence function
analy si s of evoked potential tests. Ground work was laid for further
i r a v f ’ )t lg ati on into the possibility of predicting pilot perforn iance based
on a comparison of the pilot ’ s current neurological state to a previously
recorded baseline and deve loping neuro l ogica ll y -base d criteria for pilot
duty aa;ycles.

* * ** *

AN A N ALYSIS OF SEDIMENT SHEAR STRENGTH

Researcher: Midshipman 1/C Robert C. Hanson

Advi ’,pr: Associate Professor Neil T . M onney

Sponsor: Trident Scholar Prograima

The purpose of this project was to evaluate the effectiveness of
the vane shear sediment strength test , and correlate vane shea r ’ test
data with triax i al test data for tests on a c ia y e y -silt from a
u ! t ’ ;u t h  of 600 feet in the Santa B arbara Channel. M ost empirical re lation-
shi p s used E n  offshore foundatio n des i qn are based ma m a t riaxi a l t e s t  d a t a

( 6
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fr ont band soils accun iulated over many years of testing , but virtually
a ll  of the sedimrw’nt strength tests are performed with the vane shear
dcvi ,, ” . Vane shear ta”,ts and tnia xial tests were perfornied on the
sa me sedi m ent sarm ap les. The samples were preconso lidated in the tn-
ax i al , all at pressures of ?S ps i . 50 psi , 75 psi , and 90 psi. Con-
solidated Undrained Tr iaxia l (CUT) tests were performed with constant
:mueasuremmi ent of porewater pressure . These initial tests (22 samples)
indicate that, for a clayey silt of this type , the vane shea r strength
is about 10, of that measured i n  CUT tests .
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1 ,0 ‘ m ~~f~~ ~~r,. r F m, A m~;r , Ha !’ ‘, fl’ a i f ,ST 0 0 1 , 1 !
I L ..

‘ r~~S T O  ‘ .5

“t’ ’ a ’  ‘arm hen: ‘~ ‘0mm l a m , ‘ ,‘cm fn ’,’, ma r ‘tart in F , ‘fr i , ‘ , r m

The conv a ’ ’ ’ j~~ a l hedt ‘a ’ a rm ’ , f ’ ’n m r u r ’ f f m ç  ~ ‘ r u t  ‘ a l i t i m m r u ’~’m i p s ‘ ‘

in ’a”rr, ,a l f cm r c ,’ I- m ’ m m v ’ m r ’ t inn ‘,,‘a t c a r t e r  h ive  m m c m ,  m ’ m ”; ,mr i ’d ‘

“i’ r m c a l  cm l :;’ i u ’ r ’ , ~h a’ mat m a r  i a i  s o l u t i o n  “ o t i s  ‘‘ml ],
t ,;”t m , l ” m ’t f ] m : a ~ ‘ ‘ ‘ m u r a l ’  a ‘ , , r a l l r ’ i  p la ’ ’’ c m m a r , c ’ m ’ i  ,,l1’ m ~~~~~~~~~~~~~~ ‘ ‘‘  a ’ u ’
i’ ‘ ‘ ‘ ‘ c ,‘. m l l s , I l ls sti r ’ ,’ t r t t m a ~~~i’ ’ ‘m ’r ’ !l f ,’ i ’ , ,’ ’’’’” ,‘~

, l’’
‘1’’ ’ — a m r H j ’ ’ ’ ‘ li; m ’l v ” l n c i t  , , ,.,a ; , ~~’ c i m ’ ’ a P ’ a t m ’ ’  ,i ~~~~~~ c o a s t  ‘ i , ’ a d

ci mu’ ; ,, a 1 a m , m ’ ‘ ‘ m a , :  1 Si . , ’ r ‘ ‘ ‘“  ‘ ‘ c  CH ‘ m c ‘ ‘ a  ‘; , a r ‘ a r
‘ m m ,  a t a m ’ m _ i m _ v , r i ~a n r  t i a r a :  v , oc ;t~

he code :a’’~ r’’ ra m ’ ’ç md lt  I’d im / ‘ ,m I a ’ , ’ ,’ m , i ,~ coo arm ? ‘ S ‘‘ ‘ ‘ ‘ a m  ‘t m I
dS ‘a s ; m a ’ r  a m  t u n c  t a m ’  r , m ‘ t “ ma ’ , ‘ a m: 1u a t a d ’  ~ 0 ’ t n ’  “ a  a”

ye ~~ j t  ,. tsr coo lan t  s ye c c i ’  y a ‘ ‘ ‘ ‘ a in is en c ’~ ~,a ‘ a t  u t S i  n a  ‘‘ , a ’
‘ ucm ’ t ” r s ab  v e l o c a ’ i l,nu mf l le anal eddy ( ‘ ‘ :u~ 1 V 1 ’ ’, at “ a a ,,F a r j ” Y ’ a

m’i’ ’, u ] t i r m m j  yi l o c i m / pr t i l e  and a l l y  ‘!i ’ I ’ a’ i t ; ’ l a s  at - u ’  t e a ’ s
i r , a m ,ut jn frm f i r a j ’ i ’ - m j j ’ f p r a ”nce e n ma ’ m ~ “;u .’ m t iro m s to , ’ the c oo l ’ m I , s’u i c ’ a
a c ’,~ so lved  c i ’  m j l t a c u e r , r u l s y  w i t h  t f m m ’  t m n ’ i ’ , ’ - t l m f f c c ’ ’ nm a ’ w a l l  a u r a a ’ a ” a i
I , , , ‘ j c ’ m S .

t ’ t;, a~~LF, “ lU’ ’ 1,’’ ’ PP[L ’t~ ’; ’, u /  “m r c ,7 r 5  5 1 1  U’ ,5
~

. 1o’~IsI’;’l c o In

a ’  e a r ’ , a Co :’ mm ” , a r , ’l “r n’ rm n ’j S m f a a ” l m t t  , a” . , USS , Ac S ( ac i,~ f e 
i’ r.ofIs,,m,r

Pee r m u . C m m r ’a , t (in , , an,! As s  ic t a nt  Pro fe sso r  ‘, ra u re  C .
~~~~ i i  c a m

i t I i t ” , ’ ‘ , ‘ wr a’ ‘s m’ m , I’ ,t m i ;m ”  a r m  a t  t O ’  N m ’~’al Ac a d a am ’u y an a l t m , ’
a n , ’ r ’ ’ m s i r , ’; ,‘;, ~~‘ n a , ,  m m ,nr ’a ’ r ’ t V a n ’ !  F ’ ,i tro] (YP ) c r a f t  ass igned  to  tt ua’
I’m a im ” a’ n , m ~, t” , ? , P m ,  is iuc ” I  a r e q u i r a ’ m a m t m r m t  for a rep l a ct ’ a ’ . ’ ’ n i t m r a f t , .

I ,’ ‘Ii ’ n i l  ‘ a ’d 1ni~~; a’e qma i r t ’ m ’ m i ’ n i l s  i m ’ I i c , a t a ’  t h a t  t,Fra ’  nias ’ i
‘ 1 ,’ ‘ ‘ m i ”  ‘,m j !,’,’ , a r , t  ial I ’,’ ‘ii f fe nent c h a n a c t t ’ n i s t i c : s i’ , ’ mm ua ’  Iliu m’ ;, ’ of t h e

5 ’ i”  s h i p s ,

in’’ ir ’ m ’ e r , t r u t t r u  p r o j e c t  is to con u ’Iu ct fa ,i~~I t m i l i t  / s t u d i e s
!i’ ‘ u  H I ~ ‘ , v I m r ’ j 5  ¶ ‘ r l l  d e finition of t fm a ’ a g m a’ m ’ a t i u m r m ’il n o r ) ra ” u ,’ n ,t s amid
‘ ‘ , ‘,S ’ r ’ a lru ts  ‘.hm a’ , ‘ u m u S t  i i’  ‘re t, 1,,’ the r’a ” ;m id ( a ’ i mu ~um ? ‘ ( 7 ’  a r a f t .  ‘ m u m !m a
‘Y r  m l ’ ’ ’ , m O  ‘hi ’ l’ m ’t , a l S f , , a t m o n  m m u,a n i nm t’ r a i l w a y c a i ’ a h i l i t y ,  m mu ,a in ta ’ n a nc e

c ‘ , a 1 ’ , , et , ’ . , ar c’ to I,,’ addres’,ec! as well a’, t F m ’ ’  ‘ m a t ,  a ’ ,  t of t r ade—
‘ i r a ’ ’,, alu m na’ ~ipraropr m ,at a ’ .

1 o r ’ ]  u r i n a r y  m i t ’ ’ , i q n ~ di ’’’ ta m ta t ’ m u  t l , i tm’ m ! fnomm a whli Ii , ,a l m m m i ’ a
m c ~5 m  ‘, i n ’  I other re l , a t , ’ m I  i rm f mmrm’m , a ti rni , m lt ”, iq m i ‘ !a’m is i ua i ’ , r u d y I m a

,“ r i m  ‘ , m re I la ’ m m ’,’ li i’, i n a r y itt’’ , i ’ m ,  tu i l l  ‘ i a h ’ ~a ’ m ~u aer m t by eve 1 vn’ a ra d w i l l  he
m ’ , i ’ , t , , p  s~,,’m if m i . , i t  1 0 m m  m , f  f Or’ o nt c ,ac t  t ’ r ’ q u i rv iam e rat ’~. ‘t m i d p l test-

m c ’ ; i’  t ’ m m ’  I ’ m ’.’I t , mn , k ‘ ti ll I lie u i m m,cluji ’ t,’’I fm u ‘,u~ip( r’f t,ha’ desi g n a a ro u ’ ,”’,s .

* ****
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a ’ ;  \5’~’ ’ , ~‘ , “~, t ’  : a ’ : ’ ’ m a ‘ t  ,‘ ,~ ~a’ , e 1! ‘ ‘ a ‘. I Sr I i l ’ , ‘ a ,‘
~ ‘J ‘1

‘ ‘ 1  , ‘ ‘ ‘ ‘  S I ’ F ’ l ’ ) [ hra ’ : s  ‘ ‘‘ F ’ ) ’ ,’, U u N !‘ Pd[fl J C[ pro’y a ’ ,~ 
‘ 1 )

r ’ a “i l’ , ’ u i :’ r , a r ,  1/C ~a l e  S m i ’ i , m n m

a~, .  i s a ’ :  in’,i’,f , a r , t , P, ’ m m f a ’’ , , ’ m r ’ “ , a m ’t !n F, . a m a l’ ’, ’ m n m

‘)‘ P F l ” l f l m iu ’ / t’si’~m i s t , ud ,  Fm ~ 5 !me ,’ ra - un !’’ i m m ~ ’, tO” eat 5’ 4’issm ” mra
a m ” ’ a ’ e ’. ‘ ,~ ,‘ , t i S  ‘ ‘ a tO” in ,m la a c t, i m u rm of h / d r m m ’ le mr  m o ms ma c a m , ’ :  m ’ l i ’ r ’r’ol isis

‘u t a r .

~‘ t  et l ” um ’ s ’’ a’ 1/ ‘va l , i , a ’m ”l a l u m ’  (‘ru,”’! r e a r m  ,ad F r , ~u “aYe
‘,- ‘ ,m ’ ! m m m i i ’ r ’ u s a f . 1 r m m ’;t lam a m ! m : ’ , a c s  f low r a t e  of f is s i o n  ,i ’ ,:’ ler ’ s m rsc” a

a’ ,’ ! ‘ a” ,, ’ f fI~~~i ’ a m m p rm r ’ ! ’ j u , a ’ d c i i ,’ , Four d i f f e r e n t  sol i I’ieal ~‘ c”’
sc i o n  ; ‘ ‘ “ i  c~ 

. ,,‘ nm’ m ’ r , m u s m ’ t a ’ r m ” l , ina~ re c u i l t s  were ~L t a i ; m r ’ i t ’ y  sol ”i ’ mu ’ ;
‘ ‘v “a ’, imu g  m ’ ; m a ’ m ’ ’ ; /  a - m m : ;  f inn ’, ‘ u r a n ia  a l l y ora the c ’ m a ” : m ar ra ’ ’ .

* ****

S I RT,mIJ CT “mN r2’ )M I i”Cl ”O ;  PRODUCE PEC,I Y HEAT (F ’A i~T

Pa ’ , a ’ ,~ nm m r ’ “ i’ lS ’a j o ’’’ ,,m m I ’ S  t~’ ta ~~ ]~J A. Flan cha~

1. ’ i s ’ r :  1S S i S t , m ’ ,~ ‘ r t m i ” S S O r  M a r t i r a  0 .  Se1’~ ’ri

10 1’; s’ m m l i  ‘ mint a m m mi ” ! in anal y’~i S s O a r  ‘it , ’] / i cmi a i n ’ -  I , ( ‘ “i’
‘pr’ “ an’ S C or n  ,r r’ ra lr,i t ~f rA, idsh iprnd n Gov IR n t ’ a ’ ’ t t ’ . ) ~“ r c  po” ’ 1 ’ ”
jr m i’ ,l’i ’ ’’ l ‘ ‘ ta b ; t m ; ’ a  t F , m ’  , ‘a m : , c auu flt of hy dt’o’u ’’ mu ? l m , a t ‘,,‘‘~~1d I ‘‘ ‘ a ’ ’ ’ I ’

a ‘ , u r ’ , ’ ‘ F  , ‘~ m t  ‘ he ‘ ,as~ f low ra te of Y e a ’  a r m ’ m r r ’ , i ’ t  i ’ t a ’  ‘..,,, a ’ ’
‘ a r ’ b ’m m ) ’ ’ ” s ,;, i a a m a  e lectro l y sis of wa ter. ~t w a s  ~ m , r ~ fl’ 1 t ! u d t  f ’ : ’
v ’ “ml] ~i ’ ‘e” r - f 1 icm ” rau’ y could be in ,, r,’a’, m t  i ’ ‘~m ’ .iaI”r .,,as pn,’-

hi’ ~~a !  I .‘ ‘ 1 m ’ ’ m m m l  c ’ ’ ~ed in the cond errsu ’r ’ !m , ’i~ ,ra’ it  ad’ s s e a t  Hr
Ha ’’ n’l,’c ’m ’ 1 i~ ”r . ‘ ma’ ; ’”,’.”n for the wate r  e ] e c t r m m l  ,‘‘ . i c  ‘ ‘ m mm ’ a es hi
m a ’ ,, :; ; t, ’ a a ’  c ’ , , ’ ,a : ’ , p rod mj m , a m t  in the w 3 s t e — h e a t  boi l’ ’ ’ ’ t, tm r ’ , m a u ’ ; m ’  a
‘ ‘ ua ’S i ri”- “ c a r I ’ ’ ’ , ’ , ‘a ’ uich creates the e le c t n i c 3 l  ‘ m are r a t” !,” 1 f o r

a’ ,, tro 1~ i s .

In ,i ’ ! r l j  t ion , t O m ’  ‘ a r a a ’ m ’ m v  reqa i ine rm ients w ec ’ a ’ i nvest i ’ i , i t ed  t m
‘I , ’ t a’ r ’t : 1 ’ t~’ a mew s ia m Im i ’ r iaa r ’ 7’ / w o r ld tie needed to 1 ig ui f’s arm I stna’v the
h y ’ t a ’ o ’ a e n .

*****

i-if I ?’ I A ~ mc i F  “I SY S I r~1,’ a u a P P O R T  VESSEL

Researcher: Midsh i p u m ua n I/C Peter C. Fi l kins

Adviser: A ’,’, m m c I a f t ’  Professor Ne i l  T.  Mc mr umi a ’ v

‘ 10 ~er I  on this pr oj ect  was d i v i d a ’ d  between t w m m  a r e a s :  The
¶ DU~A w a t cr ’ ’, j a , Lean , a mmd 1 oca t i no a sui tab ] e supruort ye ~s ’] for t Ime
unuler’,t ’ ,m lab aa n ,a t o r ’,’ . The wata ’r Sy steama a’equi red a r’ ,’v iew of ea r l ia ’r ’
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‘ IF ,‘~ -\~
‘ Ca ’h~~ f ‘Pm ” I f ;‘i S ‘.-‘~Y”m L  ne,’’: T i  ‘ a ,’ 0’ 1 s F  my ’ji , ‘ Of a , ’,’5’ ’ ’ f

,lrs i m a n ,  d r a w i n g ’ , an d f m a i d  t a t ’ . t o  v a l i m i a t ”  th ese m tn ,a a i nq c ,  IOu ’ m l r . a ’ ?/a ”a gs
r,’,; u uinn ’ m t ni ’vi si on ; mm m d the I mc’ ] ’ ! t ,’st’ , i d e n l ifia ’d a cr , im a k r ” !  “l !m ’m w . t
w i ’, ra ’p laced w i l t’ , n c r  a d d i  tion al valv e so that the sys tea m c a n  ha’ ‘Ira i m ’ cd
t , , ‘ a , u , m m ’ ,a ,i m a , u i nst fna ’a ’ ?lng . Locat ion of a ‘, r,i i t , ,jt ,1~ ‘, u i p ;m o rt vessel ra n .
‘, , ‘ r a t a ’ , ’! a:,,iior d i f f i c u l t i e s .  “a surplus LC M—6 was f inall y ioca tn ’’m In

I n it i a l  c ( r ’ t ac t s  have been e’ .t ab ] isha ’ ’ l  at t O ’ ’  ‘ i ’ a v , a i 5t a t i r m c : ,
Ann ’mp m ,  I is , ‘ar’NAV , and t lorfo] k to transfer the LCM-1’ ‘o A r a r i m p o ]  i s .  F ’ m m ‘ i l
ia ’ ; ’ r ’nv ,’a l an i  a r — m ’a nqemmmen ts W i l l  he comm i p leta ’ m !  in the  “er r ’ mm ” a ’ r of l’a! ,’ ,

NA’~1aL ARCHITECTURE OF BOD Y OF REVOLUTION SUBMEPS IBLES

Pt ” ,ear , ’ her:  Midshipman 1 /C Gerald T. Frentz

Ad v iser: As sociate Professor Roger El . Compton

TFae basic h ydrostatic and hydr odyna m ic characteristics of a bod y
‘ m ’ n , ” t m mlmrf ,ion  su hmn ersib l es were studied . A computer ornqn ,im ’m to d evelop
““ a’ ‘u/ ” !r oc ta t ic c u r v e s  of form for a mathemat i ca l ly-def i ned hull was
w ” i tta’n and a~,a ’t 1 led to a Series 58 form .

1~ parallel effort involving investigations in t o  two a -m ilitary roles
‘ ‘ m r  se all subm ’aa ersib les was ‘ a , a m! e ,  An anti-submarin a ’ wa rfare (AS U ) mission
,j r u m t a mirm ” n eu tralization u m aission were studied ,

‘ ‘a !’ F’ F-SI3LE MODEL DYNAMO METIR D F S I r ,N AND CONSTRUCTION

P,’ se ,’a r c  her ‘t idsh ipma n 1/C Gerald T. Frentz

Adv i ’ ,er : As sociate Professor Roger H. Compton

A ‘iyn am ’ i ommu t ’ t ,er to measure the lift , drag, ,and pi t c h i  ri m ] mm aom ri ent on
a 5 ’ (or b a rga ’n ) submerged bod y was designed a n d  built. The dyrm ,’a ma a om ” e t a ’ r
ut i] i in”, the hydron a utics ’ 2” block gauges and associated signal
c ’ ,nrii’ i o n i n g system .

MI bUST a CE PT IF I CAT O N  AlIT ) OPERAT ION MANUAL

Pa’ ’,a ’ ,a r( her: ‘ idshi p m rm a n 1/C Michael Golda

A’l v i ‘,e n:  A ’,’,u iu a t a  ] tm ro f a” ,s m ir  Nail T . t i om mc ma ’ y

‘Ii ds hi isa ci G old a w,a S N’ ‘,flOflS i’ ] e for pr’e~ ‘~a u ’i no t h i documrmi’n ta t ion
for m a n t  I fj a a t  ion of the MEDUSA 1 ,aho r,at :mr -y, ‘and for preparation of the
M [SajSA Opera t ions  Manual ,  The c e r t i f i a ,a f t m m m m  t a s k  involved comp i ling
and a- li tirmq all previously ‘,m u! am : , i  I t i ’m l r’i ’ 7 m ma c Ic , and prepar ing w r i t t en

/ a~



a ,‘~ ( A ~
‘
‘ C ’ , ‘ ‘C ~ ;‘ : , ‘ f F  0”m l”’a l  Y’,’ S li t)’ I ‘‘‘ 1 ‘~i j r’~ ’,’~ , ~‘ a m ’7’’~ ’~

’i

, a S ’ , m ” , ’,a a a ’ m a t S  mi t , a l  1 ‘, v s t , ’ m a u ’ , whim Ii , a u ’ a ’  na ’ l~~t a ’ u ! t a m  u a ’ n ’ , i a r a r a a ’ l  ‘,a f c t ’ 1 . Tb~’
in ’ ’ , ,-: ‘ a , a f i a ”  Wa s u n a ’ T m ,mn,’ m ! ira the fo r m m aa t ”,~a rma . i f i ed  t or mus t ’ for m a ’ r tj f i-
ca Ii mn ; ‘ m ‘ dr a V I ‘iS ny ’ , t , ‘amu ’, 0 ha ’ a I S . Nav y .  ‘ii ds h i puiaan fl (a I ‘in ‘a 1 ‘ , a’ i
!‘m e ’; ,ar ’ t e a ’ ; m c ’a ’ ; m , a u ’ it i u n m of tOt ’ IILT)USA Up i ’rma tion al Manual , with ‘~pe ia l
c r m n a s j ’ ! a ’ r a f l u m m i  I mr a ’a ’ m (’roJency procedure’

‘~f a~’5~ L 1 F f  “ L1’i ’ OP ’T SYST E M

P’’’ ,’,i a ’’ icr : M i ds h i puuaan 1/C Rande M . Kessler

Aml ’,’i’ ,a ’r’ : Associate Professor Neil T. Mooney

This project involved design , fabrication , and installation of the
air s u 7 a a ’ l y system components in the MEDUSA support van. The air supply
‘,ystere requires coolin~ the air from the compressor. The air conditioner
whi cn was to he adapted for use in the system did not function properly,
and a new , larger unit was located . This required an addition to the
baffle system to inarease the coolin g capacity. The components were
ins t alled in the trailer , hut final hoo la i p was not completed . The
SaJ pPf l i ’t trailer layout was desi gned , and the a ’xis tinq interior was
dismantled. All reh a bilit a tion of the trailer i n t e r i o r was completed
i n  preparation for ir a’s t all ation of all ‘~m u] m i mra r t van comnonents. ta ll

mmaajor  un i ts have b a ’ a ’ r m  ins t a  11 ed and te ’ ; teml  , hu r t  the total system has
not been tested .

Cfl ’~F ’ARAT IV [  HYDRODY NAMICS OF U.S.  AND S O V I E T  F SCORT S f 1 1 7 5

Rese archer :  Midshipma n 1/C Kev in  Kinports

Adviser: Associate Professor Roger H. Compton

tlu4 h interest and concern has been raised as to the relative
ahil it ./ of l Jn i t ,ed SUjts’~ and Soviet surface es mar t ships to perform
in heavy sea conditions. This problem has lm e, tn addressed in popular
and technical publications .

The project will use two 5’ models of commip arabl e full -sc ale
destroyer hulls , one of Un i ted States design and one Soviet design ,
arid test them in the Naval Academmuy 120’ tow tank . The object will be
to: (1) develop response ampl i tu de operators in p itch and heave for
e,i”h a ma o d e b , and (2) run still water resistance tests on both models.
T Imt ” ,p data will help in comparin g the ‘~eakeepin g and the powering
char,a ’, t, a ’n i s t lcs ca t the two ships .

* ****
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‘a

r Im e ‘, ~‘5 ,‘,‘i, a’Sj ;‘;,5’ ; ‘y ‘. ‘,,‘‘, s ’ I a  ‘ ‘ ‘ • :‘.t~ 
‘ ‘ ~ ; ,

0: ‘ ‘ ‘ ‘ u 1,1 i I R (‘Al 5’;’ ’  1

t ma ’ r ’ a O r d’~ Iu i a ’  ‘ i  ‘a 1/ C ( acl  ~‘

‘S in t e n :  ~‘ , ‘,om , it t ,  t’ m ’ c m f e ’ ,’ , , m a ’ I T ’  i 1 1 , “lu a u ’ ’ /

T O , ’  f o l l ow ing t , m ’ ,~~’, ,‘,‘,‘a” ’ ac m ‘ u m ’ ; u i  i s m a ’ .t ‘ F u r r i n g  t i ; ’ , ‘ “ mama ”, ’ r

1)  Tha’ u , a h i t n t  w u r i n m ’ a  w a ’ , a ’ t ’ ’ s i ’ i m i m ’  1 ,

2) 1 m ’ ’ f a rt a’ t e n w a ’  d l s , a ’ , ’, a ’ u ’ r I , l ” m I  , r a t  i l l , ~am,d r ‘wi n’ ’!,
3) i~ m o uum ’ l v i n s t a l l e d  m m, o d u r  m l  a as ‘ ‘ ‘ : 1 am a d .

‘l ) Ar , in ’ ”nc orml sy s t . u’c’ w a ’ , i n s t a l l , ” !  and w in ” ! ,
5) ‘ smm u r i !  - m o w , ’  re m ;m lmu m m a a ’ am’ n” ma’ f m  1 1 , ”! a m mm l a i n ’
1) 1 he ama ‘wu’r and TV cab l  cc a m ’ na i ’ m tn lii” ! on t ‘m m ’  ha hi I a t .
7) Al H’ rr ;,at iv a ’ a T , :m n m ,a m t i a~

, Hr at ta ’ F m t rm t I m ”  “ “o r m aO l , .’ a ‘h,~
suj ;u :m ort van am a ’, ’ m ’v , a I

3 i  I ha ’  su pport van con t rm m l  i i i,’]  ;u ,a s m !a ’ s i ’ ; ca i ’ d  ‘and bui H,
9) Al ti’a ’native cu ua’u p’ um ’ i ’n tn for use in ’ the ‘m ora l t m m ” i n q  ~‘/~ t , ’ m ’ ’ ’ ,’,’a ’n p

inv est i qa ted .
10) The des inn for the iii qh — ~’l,a t a m ’ Al , a nma ‘m y s t a ’ m m m ~ urn s cornpl e ’ “‘1

* ** * *

T I l E NAVAL ARCH I TECTUP ,E OF PAC I ‘Id ‘ 11)051 ASO

P,~ ;,’arc a m u r a  Mids h ip ’ ’  ara 1/C John 0, Roqa ’a ’ ’.

A ’!vi ’ . ’m As socia’,’ ‘rm fm’ s’ ,m mr P ,, mj , ’ p ’ ii , Com mmpt c a n

An in! oa rcl hydrop lane is ara ex t , reamae ly  s a m a t c i a l  i zed , h i ’ : F m — s : ’,em” ’i “ m a r i n e
v e h i c l e  wh i ch  has received little fornrma l techn ica l  input .  It is the
; ‘ u n pmm ’ ,e of this p r o j e c t  tam develop arm unders t ~andin q of the coamrp lex tech-
no lo’~ies involved in tEa,- desi gn and construction of arm inboard hydro-
“ lane , i nc l u d i n g  h i m~h performanc e propu ls iora  d e v i c e s  ( e . g . ,  s e m i — s u b—

m~a , ’ rg a ’ i ! , supercav i  l a  t ing screw prom)el lers ) , planing sur face hv m l rc ’m ’ ! vr i , am ’ a ics
a r ,m l  st ,r’, r u ,tur ’a ’ s .  T a i l s  r r i ml a ’ r s tand inq w i l l  be d e v eb o j mi ’ ’i bn s l u a ’ l y  of 1 , 1s t

desi gns , as wel l  as  the test ing of a o raa ’ - ”ann inb oard hydroplane. The
cost  of the hydr ; m] u l ar mc ’  is borne completel y by tO” mi’ I ’hipr r ian researc her .
The s t a r t i n g  po i nt  wil l he a previousl y construc tem l ari d proven design

a ti l i z i nq en’, 11 y ob ta i nab le  com i rp on e m mt , , such us a 1 200cc Toyota enq inn .
The de ’ iqn  will On’ stu died and mm i od l f ie m l if necess ary. The u a , m mu mr mna ’ nt
p u r l,. w ill he fa ”,ted for perforraaam mc e cap a bilities usinq the f a ci l itie s
of the D i vis le a  of En g ineerin g and Weapons.

*****
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(‘m ’a~~~~~~~~~~~ :’ ] ’ ’~~~: ~ a ‘.~ I ’t I ‘a/ Sl i tS ‘ ‘~~~~i f I ’ f I .” , 0

“If SI ‘~~f ‘III PJa)p PHO J I CT

P,’ ’,i’ , ’ a rm heu’ : ‘ lideh i mm mc ,  1/C Tinmo t t u v Thom ’mson

Adviser :  P,ssociate Professor Ne il T . Mooney

This project invo lved reon ir inq ‘ Iau , ;a ’ae left b y vandals who broke
into the habitat l a s t suimmn aer , plus completion of the interior finish
work. Thu ’ fo l l u umu in q tasks were comm ap let ed : (1) carpet (indoor-ou tdoor)
i ns ta l ind , (

~
, ) nemaaov ed dai:iaqe’i sink and install ed new sink , (‘3 ) painted

5 , ” m ’ t i ,’ m rm ’, that went’ com pleted , (4) installed f i r e  a - x t i n q u i s h e r s , ( 0 )
m’i’,’elued i nms a ulat’ i o n , and (IS ) insta ll ed shower.

* ~
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i ’ I i f ~1 1 m ’ ,’mT1C ” ,’ \ ‘.~ l ’ t l  ‘‘ .‘‘ Ii’’s f’ ~~f ’.’l 1 TII’ , L aj ts ~, J a : I

U a FA TTAC H ARY V A , Ra nae sw a r , fr~~~~a r a t ’ Pr m m t a ’ ,’,’ un ’ , ‘‘ F l o a t .i c u ’ m  St c a l m  t,’ r r r ’ ’ , ira
‘~~ves , ‘‘ F rim yr l~~; m ae l ma of Earth Sc j m r m ,  a ’  “,t ’ r ’ m i ’ ’, , Vo l. If I l l , 1 ‘a /h .

Th e f l o a t i ng  s t a i R  tu i-c ’ , are ha r il t ~r a r ’ I ha ’ p u i r ;m o ’ ,e cml C m n c ’v i nq  ‘‘ i a n ,
m am a t a ” r i a l  amid /o r w ’ ’ a ; mu ’ ns  upon the sea . Iii or ’ ’lt r tm a u cco m ’mnl ich ‘a ’ ’ ,
m iss ion , a ~1 m m a t i n m ]  s l n u c t m j r a ’  m i m i c ?  po’ , ’,es s ‘,a ’ v a ’ n , a l bas i c  m tu ,;r ,a r, t m n i ~,t i c s .
I t ‘mu s t  f loa t in a stable upright position , and it i mu os t  he s tro r m ’ :  en e ’ re h
to withstand the n iqors of heavy weat lma’r and wave i rrup ac t. The Sm J (,i,ecs
of a d e sign for f loat ing structures u l t ima te l y  depends on their per f m ’ ra’m-
anc e in a seaway.

Offshore drillin g began in the United States almost twenty -five
years ago and  vari n m a ’ , floating str u ctm r r e s — “Or’ floa ting , t he s e o i — s ’ ,atm -

m ’ ia ” r ’ S lh it ’ , and t h e  se l f -e leva t i ng  types - hav e  been evolv e ’ !  during the
m.c mu r r ’;a’ of time .

A floatin g structure is desi gned to operate for a long tine in
v a rious seaway enviror airments. The basic requirenm ents to withst and severe
sea conditions are basic stability features and satisfactory seak eeninn
:me rfornn ~ince. There is a sp ecific requirem’u c ’rm t for the intact stability
of floatin g structures in waves by the U. S. Coast Guard , h u t there are
no requireirments for danaaned stability. This paper deals with the sta-
hi l i t ,’ niteria and seakeep inq performmi ances of floating structures in
wa v i ’ s ,

BHATTACHA RY YA , Rameswar , Assoc iate Professor . “Naval Architectura ’
Education and the Coumputer ,” Pergamammon Press . Great Britain ,
November 1975.

All practicing naval architects are well aware of the benefits
of modern computers in carrying out lengthy routine calculations.
What is less often appreciated , how eve r , is that omputers now make
possible the use of more sophisticated , or more pa~ cise , analytic nl
techni ques. The purpose of this paper is to show how students of
n a v a l a rchitecture are encouraged to use computers at the N aval
Academy which strongly supports computer-aided ed u ,a a tion. There is
nni at temp t. in the course on computer application to spell out canned
pro g rammis. The aim , rather , is to e x p l a i n  tOm ’ various aspects of the
naval architecture calculations and leave it to the individ u al user
to build his own oroqram s to suit his own tm nr ’ t H u a l a r  needs. The logic ,
the precision , and the hi g h speed e ffici t ’ na ’ v of the modern computer
when introduced in und e r g ra d uat u ’ edu i, a t i on , m a n  free our p rofession ,
not on 1y of the burden of routine wor~ , hut . mu t t a , ’ conservatism of
ship design proce s ’,r’s of the pact.

-~~~~~~~
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CAi  :‘ ‘~t , I ,anu !en 0., Ass i s tan t  Professor , “ E f f e c t  of W a k e  on Wave
1’)~’ s i s t a r a u , ,~,” S a v i 1  ‘

~~~. Taylor Naval Ship Research and Development
—‘a’P or’t . N ov a m m ’ ut a a ’u ’ 1 97(5

L ; uram a i t u dina l wave r ecords and corresponding wave spectra are
n ,u m ’ ; a m rica ll ”i calculated for a series 60 block 60 ship movin g at
Fru mm aul , ’ ‘T,a a ’ :i ma ’r 0.302. t l ave res is tanc e v a lues  are then comm iputed from
~ua -r ì v a ’ s ;m ”ctra . Three d i f fe ren t  sets of sources as obtained hi
‘~, ‘ le, ’ (1°T5) are used to reoresent the sh ip. The wave hei ” m ht and
sb :’,’ in the far field are  calculat ed by an asymptotic series renresen-
t,m t ion. This repres entation seei~ms to be an efficient and accurate way
l u  m ,,ul cu la te wave height in the far field.

*****

5A ’’~
’t~ Thomas II., Assistant Professor , “Impact Testing of m ires ”

A dvanc es in En ineerin q Science, “!ASA CP-?POl (1976), 319-326 .

~ sia ’ mp l e imnact test is examined for determining the dynamic
tens i la ’ response of meta l wires. The test consists of fixin g one end
o ” a wire specir,’n and allowing a threaded fall ing weight to strike
the other. Assuming the dynamic stress in the wire to be a function
only of its strain , energy considerations show for neg ligible wire-
inertia effects that the governing dynamic stress-strain law can be
deter-mined directl y from impact-energy vs. wire-elongation data .
Theoretical calculations are presented which show negligible wire -
inert ia effe~ts for ratios of wire mass to strikin g mass of the
order of 10- - or less. The test method is applied to soft copper wires
and the dyn amn iic stress -strain curve so determined is found to be about
3g percent higher than the corresponding static curve.

DA ’,ISON , Thomas El ., A ss ist an t Professor . “Scaling of Fixed 0ff-Shore
Str uu rtures ,” Ocea n Engin eering , 3(Decenber 1976), 421-427 .

A si: arp le scaling law is developed for fixed off-shore structures
assuming linear structural response and us ’inn a Rayleigh correction to
account for the structura l mass. The accuracy of the law is examined
by comparing its predictions with results from an analytic solution
for the case of an idealized structure consistin g of a r i gid deck
and uniform support cylinder. Results show agreement within 4”) when
scale of the system is reduced a full order of ma gnitude.

*****
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“ ‘ c  m a n i c s . ~~r ’ ,’, v~~1-~ L o m : , ! u m a a :  P i m  ! ‘ m J ’ ’ , 15, r (

I h m s  “cud is c o m m i  i ’ m ’ r’, ”d w i t m  a dv , umaa a” ! t c i , i ( ’ , m a ’  so~ ‘1 r”ca t aflr( S
and w m t b  the i r  , u ;up l m a t  ions to “ai ’i in eerin ’i r u t  1 ’ ’ e ,. C l r m a p t . a’r 1

: ‘r ’uuvim les an in t roduc t ion  to vec to r s  and Li n t  a’si ,in t ,’ nm ~,ors; Cha n j t a r ,
and 3 trea t i n a ’ r c a t i c s  of d e fo n m’ a a t i o n  and the ‘ m o v ’ ’ r ’ru inq  p ’ a u a t j o n ’ ,

m a  ‘ m o t i m n i ;  Chapters  4 and 0 deal w i t h  c l a s s i c a l  a ’ l : a s t i c i  t j  : C ’ a : ’ t ’ ’ t
~ a rid 7 deal with t he r m - a l  e l a s t i c i t y ; Ch a p t e rs  5) an ’ 9 de,u~ .‘:i th
vi s uc i a j s elasticit y ; and ~~~~~~ 10 and 11 d ” ml wi’h pl a sticit y .
A; ‘ r a m !  ices on sim mmi 1 i tude an’’! scale model m g  and mn n :jm ’ ,a ’r’ ic al nie lhoc l s
a na a 1 so inc 1 aided

1c)’i ’5 , 3ac~ W ., Vi s iting Research Professor , co -aut hor , “Turbulence
St r uc tu re  in a dater Jet Dischar n ing in A i r ,” ,‘acc r’ pted fo r
:‘ut, l i r at i o n , P hy s i c ’ ;  of F l u i d s .

Special purpose high-speed cameras have been developed which
n’na ts le the detailed visualization of turbulent wa t,a’r jets disch arqina
in air . The laminar-turbulent transition and i n i ti ”a l turbulent
fc;rr ,ati on on th ~ su rface of the jet is followed t m y  am’i p lif i r ’d dis-
tonbance s which result in spray detachment. A ve ry large m odific at, i cm n
to t h i s  p r o c ess  is observed when po lymers ar e ad led t u i the u-u ,.m Hr.

‘s yl’ , Jac k ,m , ‘m’ i s j t j n n  Research Pro fessor , c o _ a u t H ot’ , ‘ ‘ A u t o s  on ‘Ante , ’
5a ’~~’ , ‘‘ acm r’pt a ’ ’! tm i’r : m m u b l i c a t i o n , Journal of F l u i d  ‘‘ei h ’ a c m i c s ,

Us ing h igh— spa ’ a ’ d  ; ‘h o ” m m ’T r ’ a l m hy , in s ’mibil i t i a ’ ’ , ‘ m, ar ’ a ’ i m ’ ’’, in’  hi gh

Pa ’ .’ rm m , l d’ s nucba’ r ,‘ra t , er j”ts dischar g in g i ra air ’ h,t ’v ” 1 ncr m ’ a ,~ 1e .i s i L i m ,a .
Tl , ’, i ins t a !,i l i l  i”s i c aa . b~~ m I i ’  ftp a x i s y m ’ m m u e t n i c  m ” m ’,dr i t55 f l55  l a ,  ng tO ,

tn , a r ’ ,j t iu , n ~ rm , m ’ 1 ,’ar’ , i ! ’,, a , ’ Ha ‘ , rc ’ t , l r ’ n a ’ f lov m a’ ‘ “a ’ nm ??ie m ’ . ; t  , s a’ n n’ 1
l m , rm ” a t i era as ‘a ‘ ‘ ii r’ ,i n i or nf the a s ‘ , m ’ um ’ mn a r i  c di s turd: a c’ ’ n ;, and on ‘mc
( l(m~,’ r m ’  t m ( ‘ a : aa , h e lj c ’ a l ‘ l i ’ t , r rt a n ’  a’s ‘m,O~Ch N i t  )fl t h i  a ’ ’ m t i ’ c r a t ass’.a ” :!”a

‘u ’ 1 i cal fur” . ‘0” ‘i ra n t i Sr - up t i n r ’. ma t t a ’  j a  I ~s ‘ t a r ”  ‘ a arrmp i i  f i ca Ii em:
o’ t 1 ar h a l  ica 1 a’r ,rva ’S . t i s  I m m  Ea t n sO ;v ,ru I h~ t m a a a m m u r a l H I ca~ ion o ‘hr
“it icu~ di~~f u r L , a ’ ; a  cc is d m a  in a .’ ,m rt t in ,a i ’ r ( m ’ ] ’yr am ma ~ c f~~i’~ man n ’ ;, s i r m c e  j a ’ f t
d is c a r~i nq j c :tc ; suru m , r, m t b r a g air “i an ‘a nm , at t i m , ’ S a r a a a  S t ) a ’ a ” i  as an } “ ‘
r a ’ u ’ , m I r .  r elat iv a 1 st.al :le , i,om m m a , d r c n ‘.,ith ~t m ”  Cd ’ ’ ‘wli m ’ r; IOu’ j a t  is u s-
ch a r me d mru t, m m s I  i g r ’ a c ’, t t i n

* A * * *



L ~~‘ : a ‘ ‘ ‘ ‘ ‘‘a!  ‘ ‘ : 57 1  ~ ‘. I ‘ ‘ ‘‘  ‘.‘ SH’A: l ‘f 07

~~~~~~ in’! “a ., ‘,‘ isH mr m ’i ‘ ‘ ‘ ‘ a s c o t ’ , ‘ b ’ m u ’ ,c a h l a  ) i, i’ i ,f l aJe.~au i c 1 e s ,’’
a )  id’ ,,’ir’, h C a v i a r , ( I m c t m t m i ’ r  M’C) Cov ’ ’ n  : ; a ’a i ’ i l l u s t r a t i o n

‘~~~ I ‘a ‘‘s 1 — 2 ’

, a v , a l  ,“ ‘ “ i c l a ’ s , i c ’ . ,  t h o s e  vehicle s w h m c t m  nun m u  w a t e r , in a i r ,
) r u ’ t ‘i t I ’ ’ . a m r — s ea in t o- ta ’ a’ , commmpri Se ~‘mn u m n mm ’ : r, ’ , a ’ ’ num iah er’ of  ;ucu s s i h le

c , m ’ a f i ’ a a a r a t H u n s .  A m a w  v a ’ h i c l a ”  morphology is • l r ’ v m ’ l o m u a ’ d , us ing  v e h i c l e
a ’~ ~he key .

~hnee n ary k inds of veh icles are d efined en the basis of
te ’ , m c l i ’  Ii’’ ‘, , , m a m ’ c ’ w a ’ red s t a t i c , dynam ic and a m cu w i ’ n i ,’d s t a t i c .  The
.‘ ‘ ‘ c  t y p i a ’, a l  v e h i c l e s  fit the definitions ~are ‘ii’ ,m . u s s ed . H ,ar ’ mo les of
ad n , a r ’ , : e”l V t Ic 1 e conc a” ;’ t,s are ‘Ii splayed to show a t ni ce! I ‘ m ’ ,~ it rul hy t~m id

0 ,‘ .n ‘a a ! flu idhorne vehicle notion is t hen  t ’ x ; ’u a m m ’ te d . A s i armn le
m : ’ r ’ m c  ‘ I i s o i a ’ y  o1 possible hybrid v e h ic les  is d r ’ v a ’ l n m m r ’ c l , l a n d ing H’

s i ” m m l e  d e s i g n a t o r s  of cot: of vehicles. Certain nec r” ,s ,a rj l7 neneral
~‘as : ” , t s  0 ’ the performa mance of advanced vehicles are discussed ‘rn -u this
n i ’ - ’,’ r :n in t ,  l a n d i n g  to speculations about possible flexihi l ities of

r” ampa ’ n i ti ai n s . Current trends in naval vehicle developm ent are
‘ )a m~’n ‘c a cmcH ” t  or , in 1 ic iht of this morphol ogy. A sma l l study of hy brid
S , m n t , ’an’ ship u , cmn cepts is described . This supports the speculation
abou t ope rat iona l flexibility as a possible advantaqe of hybrid vehicle.
H’,” ve ” u i c l e  a ’a or rmh oloma’, is extended to include vehicles such as a
hot Hm:’ a crawler , wh icn has partial solid support. Six regions of fluid
“ i” l i ,a i ra  ‘ i ruic ’n v a ’ r , i c l c ’ s  oper a t e  are distinguished . This defines d
l i ” t ” mp ,l i n atc,a tr j ,. of lii kinds of possible naval veh icles.

~tu )JmI ”tIC’ , “ticha el F., “rsafessor , “Waves, Tides , arid Salinity 6radients
as Enm r ’ r’ ’ m v  So aa rma r ’ c ,” pa abl ished in Proceedi r~,s , Env ironument a l Manage-
“ a r m ’ Se m ’mi i rm n r - , Drexel Sn iv ers ity, August 1976.

~
‘ E’mt ’  : m a ’ a ’ a r a  e ra e r ’ s y  sources of wind —waves , tides and salinity gradients

a ’ ”  discu ssed . The discussion is broken down into three parts: resource
‘, cm tr ’ rm ti il a a’s hrmr u l oqy ~nd envi roninental c, onu s idera t,ions

daves , urn shown to have a globa l power potent ia l of about 2 x 10 ’ kW
4 n i le t i d es  have 3 x 19 ” kW and s a l i n i ty  g r a d i e n t s  1 .5  1 gi a ’ ktJ . The

em , am ool ogy a m f tidal eni er ’jy conversion f a a s been in existence for many
year ’ a nu ’ i , i’ f a c t , two tidal — power stations are rmr ese ntl y in operation.
d a y ’  m ’ r , a ’ n ’ c , ~,‘chnolo ’ m ’ j has been thought of for ‘m a ny years; however ,
onl y rec ent l y save practical devices been developed . The technology
‘m ,(  ,~‘u ] j r j a y  gradien t h a ,  not been develo ped , althou gh several systems
j r ’  ~n “ h e t” , ‘ g n u s t a r ; e  for both pressur e-retarded osmosis ,a nd reverse
ele: ’ ” ‘ ‘i lys i s .
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[ cm v i r ’ a , c m ’ m m t ’ n t , u l  :m n o l m l a ’ amm ’ u  e x i s t  in the con v m ’ r ’s ion of ti l a  I m ’ rm a ’ n ’ :  / in
‘ ‘‘a ’ si 1 haj i 1 cl—u p occurs and the s a l  i n i t ’ y  w a ’ m l g e is a ltered . If ‘ ma 1 m i

a ’ t i ’ ’ ’ m a  a ’ ru e p’ ’:’y mm niv er s ion  ,ind wav e enl a’a’ m r y conver s ion  aram ‘l m m c i ’ ’ ‘,ie l 1 d w a  /

“ a”” ‘‘o’ , ‘s t u ,a r i , ’ s , then the environrm ,’nta l a f f e c t s  an i ’  m am in i r rua l

* * ** *

“~ ‘~,‘5 y , );
~‘ ‘ a l T . , A ’~soc ia ’, a’ Pro ’e ’;sor , “Ocean R e s m ’ u N a ’  r ipyç ,~~~r , r m ,  nt , ’

5’~”7 f uenal °u h licati cm n. Ocean En gine ering Division , ‘,m c ul , ‘I ,
a , ’ci ’:’ut’er I 97 g .

JOt s is a collection of five papers on the dev el oom ent 0’ ocean
“ ‘, m ’,m rces : (1) Ocean Mining; (2) Offshore Petroleum and 5ac ; (3)
A , “ ificial sla ni ds and Pla tfornms; (4) Ocean Refuse Dis p osal; an ’S (5)
0cm” an Energy Pa” ources.

‘,A ”PL I~ G , Bruce C., A s s i s t a n t  Pro fessor , “Recogniz in g and Using
: ,mt t er ns in Prel iminary Ship Compartment ation. Proceed in~so f the
C’ r m ”e rence on Computer App l i ca t ions  in the Automation of Shipyard
‘a : ’ i ’ ra t a ion and Shi p Design , 1976.

Ship commmpartmeotation is the process of assigning l oca t i on , s i z e ,
and shape to each of the conmpartn ients , or basic elements of space ,
required in a sh ip .  As the design is refined , the internal confi nuration
cat t ”m ’ ship will progressively evolve from a rudimentary arrangement of
m uc ’i”any d e c k s  and bulkheads to a complete set of spatial interrelation -
‘f m in’ , .

TO” iru fa ’ r n a l confi guration of convent iona l  s h i p s  may be to o oloqic a ll ’v
ra ’a ’uresented as an aggregate of longitudina l, ver t ica l , and hor izontal
c a t s .  Th es e  s e t s  are i den t i f i ed  and analyzed . The use of an associative
r irug struct ,ma r a ’ for ‘m aintaining a comprehensive description of these sets
is d i s c u s s - u i . These se ts  and the operators  required to manipulate then:
form the foundation for an i n t e r a c t i v e  design procedure. The naval
archi fa ’r,t develops these sets and operators by means of a special but
l og ical dialogu e , Once the chi p ’ s interna l con f i g u ra t i on  has been def ined
it can be fi t , l e I into an externa l hull form . The naval architec t may now
perform macro or m icro revisions to the resulting desi gn. TOt ’ implemen-
tatiora of thi s computer assis ted comp artmentation procedure is briefl y
described .

*****
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,,1 : 5 T T N ~ ‘ m I C a ’ F. , P nmaf ’ ’ ssnn , c ’o — , ama ’ b cmr , ‘ ‘ A n a l y s i s  of O ynt het ic Coal
~ i t a , (‘,i; ’t u ni ’ Ga m m m ia: ,a -R a v’ , Using ‘ 7 Cf ,” T r a n s a c t  ions of the Amer ic a n
No r 1 m ’ ,ur 50c l et’ ,’ , ? ‘~~, (1076) , 117 .

cm t O ’ ’  lan - g a ’  coal  conv a ’ rs i on  p l a n t ’ ;  nOw p1 armed , onl m a ’  compo s i t ion
‘aoni ‘on i r m ’ ;  m ’ u r ’ m c e s S  stt ’a ’amm is at high i r a ’ s s u n r ’ ’, a n d  I, e m ’a m ue r a t u r c a s will he
r i i i a ’ a ’ l .  Resu l t ” , of ;un a ’ v i o us  work ind ica te  that , in ter rogat ion of these
s t r e a m s  b- i neu trons , t hrough ~he contain in g w a l l s , and ana lys i s  of the
“ m s j a t e j  g , a ; mm ai a _ r a ys is a prom n isin n a po roach to such coal monitor ing .

‘~ 20— , o ‘“ Cf i r r a d i a t io n  assembl y wa s !,uilt , at Ar gonne Nat ional
i i m m n , I t o nv  to inves t iqa t r ’ this techni que quantitativel y. (A pilot uni t
tb 1 “i ~‘f 

2’ ’Cf served for dete ctor calibration and to establish
m ! , m , u li f , ’ltiv e responses of the m ama j or coal e l e m m u en ts . )  The 2O- q unit was

m m i i i ”  around a Cfm -’ma l n araffin-f il led sou t -ce storage drum under an
~rrad iati or stm ~u (5’ , a 1-ft cu bical box of thin Al; boric acid shielded
‘hi ’ Smo ~~. Additional personnel shielding of concrete binds resulted
ja m a co im mp leted assem mi b l y about 5 ft ’

~
’

‘m ,’ather than using real coal , three synthet ic coals  of polystrene
(Ch) beads as a base and powders of Al 2 0 , , SiC)- , ~2 Ca (O i l ) ?  , Fe ,

~~~~~~~~~ NaC 1 , K , [0 , , N H , NO,,, and T iO ~ we re used to sim mi ulate coa ls  of
a bcu ut , 10 , 20, a rid 30 percent ash.

The capt ive  gamma spectra of the coals  are comp lex . However ,
‘t u antitat ive determmmination of H , Fe , Si , 5, C , Cl , Ca , and Ti appear
teas i hl e.

*****
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COMPTON , Roger H., Assoc i a te P rof essor , “Experimenta l Naval Architecture
at the U.S. Naval Academy .” Paper read at Ameri can Society of Naval
Enq i neers , Flagship Section , U.S. Naval Academy , Annapolis , Mar y lan d ,
15 March 1977.

DAWSON , Thomas H., Ass istant Professor , “Impac t Testing of Sires. ” Paper
read at 13th Annual Meeting of the Society of En qineerin q Science ,
Hamp ton , Vir qinia , 1-3 November 1976.

*****

HOYT , Jack W ., Visiting Research Professor , “Effect of Nozz1 e Shape and
Pol ymer Addit ives on Water Jet A npearance. ” The Joint A a l ied  i’ lechanics ,
Flu id s En gi neer i ng an d B i oen gi neerin q Con ference , New Haven , Connecticut ,
15-17 June 1977.

*****

HOYT , Jack 14.,  Visiting Research Professor , “Drag Reduction and Cavitation
in Polymer Solut ions. ” Paper read at Ship Performance Department
Hydromechanics Col loquium , David W. Taylor Naval Shi p Researc !~ and
Development Cent2r , Annapol is , Maryland , 10 February 1917. (This paper
was also presented to the Department of Eng i neering Science and !lathe-
matics , Un i vers i ty of Flor id a , Ga i nesv i lle , Florida , 19 November 1976;
to Hydranautics , Incorporated , Laurel , Maryland , 28 January 1977; and
to the Department of ‘ “chanical Engineering , Univers i ty  of Toronto ,
24 February 1977.)

McCOP,MICK , Michael C ., Professor , “Energy from the Ocean. ” Paper read
at the Swarthmore Societ , of Siqma Xi , Swarthmore Colle ge, Swarthmore ,
Pennsylvania , 10 Decem aaber ‘1976.

M’ C0P!1ICF’, Michael C . , Professor , “Ocean [nergy Sources. ” Pa~,er read
a t  the Air  Pol lut ion Control Assoc ia t i on  Conf e rer ac e on A l te r na te  Forms
‘uf Im ’ a ’r”jy, Brookhaven National Laboratory , 14 October 1976.

**** k

‘ra a ’~ [ ( v  ~~~~~~ E. , Professor , “O cean I ne rm j ’ y  Sources. “ b, ~ aper read a t
• “ r m a ,a i m ’ un u al Conference on Energy fru ’ mm ’ i the Om ’ a ’ans  , The Tec hn i cal
I’ i sa Nenmark , Lynqhy , Denmark , 11 Apr i l  ~~~~

1’ l 1)
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‘Sm ’ 1”~ 5’’ , “ i c a a , ae l  F . ,  Professor , “ Ocean Therma l Energy Conversion. ”
C a : ” r i - a ‘ 5 ,at the Joint Meetin g of Southern New England Sect ion of
the ,‘a:”a ’ric ’a r’ Society of Nava l Engineers and the American Society of
5’ ,’, ‘m a n  i, , a 1 [mc ’ : i neers 1-P Novenmb er 1976.

“ ichael E. , P r o f e s s o r , “Wave Powe r Predictions from Various
m v ’  “ ‘ “ t ra . ” Paper read at the Ocean Wave Cl imate Symposium ,

‘ia ’ i m m r m , a l Oce,anoqr a(ahic and Space Administration , t’lashinqton , 0. C.,
1? ‘ m al , 1177.

*****

‘t u 1 a ’ m R~t I C V , t ichael E ., Professor , “Waves , Tides , and Sal in i ty i radients
as t r ie r ’ s ,  Sources. ” Paper read at Drexel Univers i ty ,  23 August 1976.

*****

SI EH RLING , Bruce C ., Assis tant  P r o f e s s o r , “Recognizing and Using P,~t t ern s
in Preliminary Shi p Compartment ation. ” Paper read in Gothenburg ,
Sweden , June 1976. (See Pub lications , above.)

*****

NELSO N. Martin E. ,  Ass i s tan t  Professor , “Transient Non-boi l ing Heat
Transfer in a Reactc m r Coolant  Channel During Flow Coastdown .” Paper
read at the Winter Meetin g of the Society of the Am erican Nuc lear
Society , Washin gton , D.C ., 17 November 1976.

*****

RICHARD , Clyde C . ,  A s s i s t a n t  Professor , “Nuclear Reactor Safety .”
Pdper read at the United States Naval Acadenmy Student Branch of the
Amer ic ar  Nu clear S o c i e t y ,  U.S. Ndval Acade m y , A n n a p o l i s , Maryland ,
21 flay 1977 .

*****
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WEAPONS AND SYSTEMS ENGINEERING DEPARTMENT

Lieutenant Colonel Joseph J . Blum , USAF , Chairman

It is the pol icy of the Weapons and Systems Eng ineering Department
to provide and maintain an environment in which research activities
contributing to the professional growth of the faculty and outstanding
midshi pm en may flourish. Such research , in addition to keep i n g  bot h
faculty and midshipmen abreast of today ’ s rapidl y advancing technoloay,
ultima tel y immmproves the academic environment by providinq examples of
and so lu t i ons  to e x i s t i n g  problems . Where researc h is based on problems
posed by the U.S. Navy , as much of it is , the assoc ia t ion  causes the
academic environ o ment to be more relevant to the professional develop-
ment of m idshipmen.

The Weapon s and Systems Eng ineering Department recently experienced
a quantum growth in its laboratory fac i l i t i es  in Maury Hal l .  The
improved environment and wide -ranging facilities reflect the broad and
varied interests of the faculty , which include physics , medical engi-
neering , electronics , mechanical , and electrical eng i neering. Although
the laboratories are primarily designed to complement midshipman class-
room instruction , it is anticipated that faculty members will also use
these facilities for their own individual research , and exceptional
midshipmen will have an environment capable of supporting a wide range
of individual interests.

Faculty research is regularl y undertaken by nearly al l  c i v i l i a n
members of the Weapons and Systems Engineering Department and on
occasion by some mi l i tary nmembers as well. Funding for research
activities is available from severa l sources , including grants or
contracts from various federal agencies , as well as fund i ng support
from w i th in  the Naval Academy . Current contracts have been made by
faculty members with both the Naval Electronics Systems Command and
the Naval  Air  Svster :ms Command . Excellent faculty and midshipmen
research relations have additionally been established with the David 14.
Taylor Naval Ship Research and Development Center , Annapolis Laboratory .
Sponsored research projects being conducted by faculty members include
the invest igat ion of a dynamic am m odel for the fuel control on a gas
turbine engine and hybrid computer simulation of missile systems.

*****
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FRE QUENCY ALLOCATION STUDY

Researcher: Assistant Professor Charles G. Brockus

Spon so r: Naval  E l ec t ro ni cs System Cormimand

The purpose of this research is to determine familie s of frequencies ,
to be used for tactical communications purposes, in which no inter —
modulat ion products would be generated at a level suf f ic ient  to inter-
fere with proposed sa tellite comnaun icat ions downlink-frequencies.

The specific objectives are to incorporate current results of
measured intermodulation products observed on shipboard , with information
on signal levels required for receiver desensitization , into previous
guidelines for determining families of frequencies suitable for use in
tactical communications .

A computer program is to be developed which can generate appropriate
fam ’u ilies of frequencies , subject to guidelines used for previous allocations.
The families must meet further restrictions for protecting the guardband
of sa te l l i t e  co mi’munications receivers and preventing generation of inter—
modulation products at downlink-freguencies at a level to desensitize
receivers .

Three factors of the present status of the project have led to a
rec~u e st  for ext ,a ’n u s ion: (1) project initiation at a date later than
propos ed ; (2)  late arr ival  of c r i t i ca l  information; (3)  and the mnass i , mu
size of some necessary data files.

*****

A GENERAL PURPO SE FLUID LOG IC /FLUID CONT ROLLED GRIPPIN G M[ C I IA NI ” M FOR
TELEOPERATORS AND ROBOTS

Researcher: Assistant Professor Kenneth A. Knowles , Jr.

Sponsor: Naval Academ m ay Research Council

Timm ie -stu d y araalysts break up all huanan industrial tas k s into basic
worker m m a o t io n s , or Therb l i ’ u ’, (so-named by the or ig inator of t im mue-s tudy
ana ly s i s , Frank [3 . G i l b r e t h ) .  In an and logous fashion , this invest i gator
has defined a set. of bas ic teleopera tor/industrial m m m , a r u i p u l a t m u r  qr ipper
mma ovena ents , or Selwonks. ]‘ na ’v ious ] y conducted ne’,a’,arm Fm in the area of
indust r ia l  roL mut end ef fe m t m c n~ m/ this researcher has been ut 11 i /a” l to
a -stahl  i sh a se a caf s tandard gr i ga i n tasks .

[3ui l d i r m ’ :  upon t h i s  mr ,’ l  i u ’ m i  nan -y w a r) , a p r n t c a t ’ y ~me desi gn aa ’ m b een
aj rum l , ’r ’ t, aka’ ’ a fu , a ’ a f l u i d  ( f u y m l a ’ ,a u l  ic and / a i r  mr aa ’ u a m ’ ’ a t i c ) —; aow n ’ red  general
purp a m ’,i’ gri~’~m cr a ’; m m ’ ’ ’ ’  t a i r m i s m ’ m  w h i c h  best  ‘;,‘at m c I  a, ’’~ a given set of Selwonks,
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dnd a’S f i a u ’ j  a~ 1 prev m au s l y  s ub m itt a’ m I r’ a ’ ç a m r ’ a  “, • ,‘and pr eparing u n  t ten
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wh i l e  tendinq to op t im i ze  s impl ic i ty ,  r e l i ab i l i t y , and  cos t . Emphasis
is bein m i g iven to developing the most ve rsa t i l e  conf igurat ion w i t h
resoect tc ) suit ability for the widest assortment of tasks. A proto—
type amm odel of the gripper will be constructed . Easil y available and
relatively inexpensive fluidic logic devices (such as Clippard , Bimba ,
~m isu 1og ic , etc.) will be utilized where possible to minimize construc-
tion costs. It a s hoped that a small five-rotational axis arm similar
to those used on underwa ter research submersibles (such as ALVIN) can
also be constructed to mount the gripper , thus allowing performr iance
eva lua t ion .  Grade sensors (such as touch or proximity , and possibl y
s l ip )  w i l l be incorporated into the gripper wi th suf f ic ient  self-
contained logic to enable a l in m i ted number of autonomous reflex
m’ uaneuv e rs.

*****

RADAR SIMULATION STUDY

Researcher:  Ass is tan t  Professor E. Euriene M i tche l l

Sponsor : Naval Air Test Center

The purpose of this study was to develop a hybrid computer
si u ’ uu ’ Iation of an NI3O , ground based tracking radar system which the
Nav a l Air Test Center , Patuxent River , has on base. The radar is
used for research purposes in con ,junction with NATC projects .

The radar was full y instru m ented and data was taken to record
various internal signals. The data provides a means of verif ying
the simulation. Once proven , the simulation is to be used to study
the effects of jamming .

A DYNAMIC MODEL FOR THE FUEL CONTROL ON A GAS TURBINE ENGINE

Researcher: Ass is tan t  Professor Jerry W. Watts

Sponsor: David W. Tay lor Naval Ship Researc h and Deve lopmuuent Center ,
Annapolis Laboratory

The fuel flow rate in a gas turbine engine is a funct ion of
compressor discharge pressure (COP ), turbine inlet t em m u~ma ’ n ,ature (TIT),
and rotational speed (NGG). The fuel control is a devi ce whi ch senses
these parameters (COP , TIT , NGG) and controls the fuel flow during
accelerations and deceler ations to provide fist but stahl,’ ope~ati on.Traditionally, fuel controls are hyd ro -m ec tm anical dcvi ’s which use
fuel as the hydraulic fluid to operate servo valve ’; and other hydra ulic
contro l devices necessary to control ~m a , ’ ]  ow int o , ‘) i t t m  the advent

0,~)
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ot mi croprocessors , cl a ’ct y onic fuel (:ontrOls are now being used. The
el a ’m ’ trunics interface with the hydraulic and um u e c ) u , an i ca l  par t ’ , of fuel
~~r u t r o l s .  U s i r i m m  e l ec t ron i c s  it is possible to provide acce leration/
deu ” a ’ le n a t j o n  sc hedu le s ,  a l t e r a b le at w i l l , to contro l fuel flow . Of
cou rse , it would be desirable to obtain a dynam nic mam odel of a fuel control
w i t t m u enouah flex i b i l i t y  so that it nmodels both the traditional hydro-
m m ; m ~c h , a nj u .a1 fuel controls and the newer electronic fuel controls. A
d , r m a ’ m i i c  ‘uua ,le l with this flexibility was wri tten using FORTRAN . The
:1 / T unic ua ioda ’ l incorporates acceleration/d eceleration schedules and the
c i ’ , ” uf 6 adjustable parameters. The fuel contr ol mamodel is in c orpo ra t ed
inCo a la rger FORTRAN program called DYNOTE.

: ‘ r ’N~ T I  , wr itten by T. ilowen and R . Muench , both of the David S.
T av ion Na val ship Research and Development Center , is a very flexible
‘li ru , am ” ic m iuode l of a nas turbine eng ine . The help of 1. Bowen and R .
5 ’ Sua ’ m u c h in dev eloping the dynamic model of a fuel control is gratefully
as acc u w l  edged .

* * ** *

A ST ISDY TO DET ERMINE A N OPT IMAL CONTROL STRATEGY FOR A MARINE VEHICLE
S PRJF CT [ f l  TO P,AND OM DISTURBANCES

Researcher: Midshipman 1/C Dirk J. Debbink

Al v is ,’r : Assistant Professor Kenneth A. Knowles, Jr.

; ,‘mu n sor : Trident Scholar Program

The speci f ic problem investi gated during this p roject , while
a’ ,, trapol a t a bla - 5s more genera l cases , involved the deter m i nation of
the mn’~i r’ opt  i mm m , a 1 aa ’ f o rm ’ aanc e  , wi th  respect to speed through the water ,
of a sai lcn ,aft su l jiec t, a”l to steady state and random wind and wave
f c c n c a ’s . Th e r e s u l t s  of the research exceeded ex i s t i n g  em npir ica l
tao hni goe s i ru that  a a mce th o d was developed for prepari ng, bef ore h a nd ,
us i r m ’) a set of d i g i t a l  comuputer programs , an  a n a l yt ic  near optimal
pc ’ r f ornaance packa ge for any yacht possessing a va l id  International
O f f s h o r e  Racin g ( b R) N’ r t i f ica te . This  pac ka ’ t a ’  ca n be u t i l i zed  to
acm ,ura tely pred ict the yacht ’ s perform imance for any reasonable set of
wind and way” conditions. Theoretical static and dynamic vessel
~t,ilu i l j t y wa s i r a v e s t i g a t u ’ d  for va ry ing  dr i i ini j  forces , w ind forc e ,
) ,a ’ ,ir l j r ,  , arid r ig h t ing force ’,, along with va a yin q environmental

r , r m ’li a i ~~~ A u aLk ~a ge of FORTRAN c onaputer programs was developed to
(1) sol’i e the static op t imi zdtio n prob lem m a ; (2) determine ou t imum
‘ a i l i n g  anqle’~ to windw a rd f o r  g iven v es se l  di m m iensions and wind and

i ’ , ,  f Q~j dj~~ j O f l 5 ; ( ‘3) r: ’a )a alate and plo t  co m mapl e t i ’  true and apparent
w j n I ),u )1,J r p lo t  ‘ , of ves se l  Sp a ’ ( ’ ( l throuqh the water in three dim nens ions
4 ’ , r  j~~~y a m b i t , n ,a r ’ i w ind arid sa’ a history . In i t ia l  exper i m amenta l  ver if i-
as a I m ar , ‘,f ‘hi ’ 1 ’ ’ ’ m , m ‘ ‘d ru m a’ m , aa k~~m~i’ for the U.S. Naval A c ,id a ’ummy ‘ S fit t v—
‘ ‘ 1 ’ ) ~- t  ~‘,‘m ~ ‘ ,

~~
, a p  ) ‘  a r m  , a r m ’ l  P t m - v a ’ n s  des i g n  ‘,loop SYH IN has ind icated c lose

a i r  r i”  a - ! m t I - ’ ’ f ~~, ’ i ’ r ,  :o ‘- ‘ l ic t e l  ,mnd ac t u i a 1 vvc ’,el ç u a m r ’ f c u a ’mna na ‘ .
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f’ gt.l [’pT] P SIMUL ATION OF CARD IAC MUSCLE PERFORMANCE

Rese,i rc haja’ : Lieu t_a’nam , t Thor ium s M . Jud d , I SN

Ira ’ ara ’,a of qna ’at interest in the last twenty years of cardiac
n,’se,un ( h has ui -n to find a descri ption of mm iechanical perform ances of
ventricular and at n ial contraction which is appropriate for overall
r,aode ls of the circulatory systenm regulation. Expe n imm iental studies on
heart muscle m ’ma ’ cl u ,anic s Faav e been undertaken to find the simplest model
w h ich  adequata ,’ ly descr ibes the in terre lat ion between instantaneous
force F(t) arid instantaneous length (L) includin g their time derivatives.
Of par t icu lar  s ign i f i cance in this research has been the determ i nat ion
of F ( t )  and L (t )  for the condi t ions as experienced by the mm iyocardium
in the physiologicall y-beating ventrica jla r wall.

Loeff ler and Sagawa analyzed the relation between instantaneous
force F(t) and instantaneous length L (t) of excised cat papillary
muscle in 1974. Their analysis dealt with the time -vary ing visco-
elasticity of heart mnusc le. In isom m aet n ically-contractinq papillary
muscle was perturbed wi th  extrermme l y san all lenqth changes , L(s), and
muscle—force responses , F(s), were m ameasure d as a function of both
frequency and time after sti amaulation (s denoting Lap lace transform).
Based on time- ’Iependent and frequency -dependent changes in stiffness
paramm reter F (s)/L(s), two alternative confi gur ations of a heart muscle
moodel were obtained . A unique feature of this mraodel was tha t it was
the first in which viscous elem mi ent s of oeni odica ll y resting and
activated heart aua usc le were explicitly and quantitatively incorporated ,
based on experimenta l data. Most previous nmodels had only implicitl y
incorpora ted the viscou s property of active muscle in termns of Hill ’ s
f o rce -ve loc i t y  re la t ion of cont ra c t i le  e lemaments.

The present ru ngiruea ’ r ing ana lys is  involved a coamaputer s immmulat ion
of the above m ruode l , fir st , to validate the authors ’ experimental data
1 m m 1 c o r m u a c t r i c  c o n t r a c t i o n s  by samua l 1 perturba tions , and secondly , to
examm aine the validity of the node] for contractions involving large
a”xtents of shortening . This sim mr u l ation involved an integrative predic—
t i n  of the total mmiusc le-fo rce t,irm ie relation. Seven out of eight

m r a r, , m mca ’ t e r ’ , of the node] were functions of muscle length. Two active
t ,r , a r u , Fu ]ma r ~i l l u ( tars were non-l i near functions of time while the third
au ,t ive branch par aaa u r ’ ta ’ r  was a linear function of instantaneous mimusc ie
for m , ,’ ,

A follow-up to the initial s immmu l ation included an exam mi in a tion of
how the model which was derived fromm a small-length perturbation analyses
on isometric contraction relates itself to the muscle performance in
other modes of contraction , i .e., isotonic (constant force) contraction.
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THE GOULD PRINTER/PLOTTER -PORTABLE AN [) TRANSPARENT FOR MIN ICOMPUTER u SE

Researcher: Midshipm ’m a n 3/C Marc M. A dk ins

Adviser: Assistant Professor Charles G. Brockus

The purpose of this research was to make the Gould Printer/Plotter
portable and transparent for mm iinico mn puter use.

The objectives were (1) to program the SDK-30 resident in the 5cmul d
Printer/Plotter to provide both print -m ode and plot-mode capability for
the device , and (2) to define the protocol under which the device com-
municates with a minicomputer in such a manner as to make its operation
independent of the sending device.

Since the Intel 8080 is to be used as the hardware interface , its
assumbly language must become familiar. An ei ght-bit parallel input port
will serve to accept data from the minicomputer , and special ASCI I char-
acters will signal the enabl i”q of print mode or plot mode.

The buffering and proce~~~” , . aded to relieve the minicomputer of
the burden of defining a plot , a ; by-point will be provided in the
‘ m v _ ag

Print mode has been completed , and plot mmaode is about 30’ complete.

ANALOG MUSIC SYNTHESIZER

R esearcher: M idshipa n an 1/C W i l l i a m  H. Mi ll ward

Adviser: Assistant Professor Charles G. Brockus

The purpose of this research was to develop a systerra for the analog
synthesis of audio waveforms .

The object ives were to stud y various control and synthesis techni nues ,
se lec t  the mo re a t t ract i ve ones , and build and test circuitry for musical
waveform production. The qualities needed include harmonic content and
envelope generation for attack , sustaining , and decay.

A fter utilizing voltage -controlled devices in the realization of
subtractive synthesis techniques to achieve the generation of waveforms
with the required harmonic content and envelope qualities, no i se was
a dded for aesthetic purposes. Then, two interfaces were provided : a
keyboard for manual actuation of the synthesizer , and a parallel data
interface to a di g ita l computer to permit random or c- tylized “composition ”
t, a m t,a ’ r a ’ ,’m l i , i ’ ’ m f a u t o r m ra t i ca l l v .

Br ,
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The project was continued as a design project i n ES4O2 , i n w h i c h
the di g ital interface was comp leted . The project has reached successful
complet ion.

ADAPTING THE DEVICE INDEPENDENT GRAPHICS SYSTEM TO THE VT-li: DIGSVT

Researcher: Midshipman 2/C Samuel L. Park

Adviser: Assistant Professor Charles G. Brockus

The purpose of this research is to provide the software modules
required to incorporate the VT-li as a useful peripheral in the Device
Independent Graphics System .

The objectives were to become familiar wi th the RT-l l operatin g
system ’ i ; to become fami l iar wi th  the DIGS capab i l i t i es ;  to learn the
specific characteristics of the VT—il; and , to inteqrate the foregoing
knowledge in the preparation of the required software modules to
produce DIGSVT.

The educational process of acquiring the information in the above
areas is essential to permit the production of the software packa ge
qoal , DIGSVT. Wh ile DIGS supports CRT ’ s , picture system , and ta b le
inpu t , the cha racteristics peculiar to the VT-il require the software
modules to be tailored for them .

Progress is continuing in the educationa l aspects of the project.

*****

A SYSTEMS APPROACH TO THE ISOLATION OF THE MECHANISM RESPONSIBLE FOR
THE PEAK-SHIFT PHENOMENON AS OBSERVED IN INORGANIC CHEMICAL ANALYSIS
DATA RETU RE D FROM THE VIKIN G I MARS LAI4DA R

Researcher ’: M id shipm ’man 1/C Richard A. klall , Jr .

Adviser: Assistant Professor Charles G. Brockus

Tha’ purpose of this research was to determine an algorithm for the
automat ic correction of data retrieved fromma the Viking I Flourescence
Sfaa ’ctrorm aeter to rermaov a’ the peak—shi f t  due to ambient temperature .

The objectives were to mimodel the Proportional-Counter Tube in
terms of the manner in which its operation is effected by variations
in am bient temperature. Fr ou :; this model , an additional objective is
t. o provide the al”iorithm necessary to correct the spectrometer data
for the peak-shi fts due to tea m aperature variations.
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Bench test data was used to provide the empirical tables of cor-
rections for spectrometer data due to temperature . A model was proposed
for the variations in the operation of the P-C tube with element under
study ; a mode /casing potential difference , and ambient temperature .
This model was to provide the basis for an algorithm for the automatic
peak-shift correction of spectrometer data .

Results were provided from the P-C tube model , but require cor-
relation with the bench test data . A correction algorithm was proposed
based on acceptance of the model performance.

9(1
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PL uM . Jo’,ema Fu 3. . Lieutenant Colonel , USAF , “Cha nging Educational Goals
~ t the Uni ted Stat es Naval Academy : Di Percent of Al l  r l ids hi pmen
Must  S e l e c t ~ a r u  Engineer ing or Science Major ,” A i r  Universitj  Rev iew ,
:‘7(M~my -Jun e 1977), 72-52.

The ‘aistor i cal develop m ent of the present split of technical/non-
technical major selection at the U.S. Naval Acade mmay is traced , w i th
sj u a ’c i al a ’ m ’ cuuh , as is  on those aspects which would be of particular interest
to the 214 5 m e n  who elected to take their com nnu ission in the J 5  Air
F o m o a -  (U SAF) during the years 1949 through 1960. The educat iona l
o b j e c t i v e s  wh ich  led to abandonment of the old so -ca l l ed  “ locbs tep ”
cum ’riculua mr are reviewed , and the development of the mm u i nors options ,
and late r the major-for-all proaran i , is discussed . The current science-
en ca i neerin o program is examined , and one engineerin g ma jor is discussed
in detail.

*****

KN O W L E S ,  Kenneth A. , Ass i s tan t  Professor , “The EAI Mini A C Analog/Hybrid
Computer and a First  Course on Systems Simulation. ” Proceedin gs of
the 3rd Biennial Washin gton -Annapolis-Baltimore Area f~ABA T Sym posium
on Computers in Education , U. S. Naval Academy , 18 May 1977.

The first course in systems simulation which is taken by the
engineering systems ma jors at the U .S. Naval Academny is briefly
described . Analog computer simulation comprises the first 60 percent
of the course. The EAI MiniAC analoq /hybrid comouter is the spec ific
ma chine used by the students for their simulation studies. The til niAC
is briefly described to provide some insi ght into its power and ver-
sa t i l i t y . Four representativ e student simulation studies are then
described to indicate the breadth and depth of the course. It is
conc luded that the power and ve rsa t i l i t y  of the MiniAC co a~aputer greatl y
f a c i l i t a t e d  the broad scope of simulation problems which are studied in
this first course on systems simmi u l at ’ion.

*****

MITCHELL , E. Eugene, Jr., Assistant Professor , “Design of a Hardware
Observer for Active Machine Tool Control ,” Proceedin g s of the 1976
Joint Automatic Control Confe rence (JACC), Purdue University ,
Lafayette, Indiana , 27-30 July 1 976.

Observe r theory is applied to design an active c o n t r o l l e r  for a
m achine tool such as a la the to reduce the chatter tendency and forced
vibration effects that can he detrimental to a workpie c a’ surface finish.
A n observer is used to estimate difficult to measure relative motion
ba’tweer a the cuttin g tool and workpiece. The estimated rmaotion is u seJ
ira con ,i u r um tion with meas ured sta t ”~ in a second a p p l i c a t i a u n  r u t ’ observer
t’ hr’~ ry t o  des i~ar u a control sys te a a a tha t causes the cut Ii na u en) t o  trac k
the wa- a r k ; i a ’ a : ,i’ , r e m / a t l r u ( J  re lative v i h ra tu ua ’ y i m m otion. )m~rr a ’ , m a ’ ent ire
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con trol system with the cutting tool position as an output is an
observer of workpiece motion. Stability of the controlled systermi as
a function of mismeasurements of dynamical paramete rs and its ability
to reduce forced vibration effects are discussed . Perfor mance calcu-
lations are based on a second-order mm iachine tool-workp i ece dynamical
model; however , the presented methods of design and analysis can be
extended to higher order systems.

*****

MITCHELL , E. Eugene , Jr., Assistant Professor , “Analog Simulation of a
Guidance Gyro Including Nonlinearties. ” USNA Report No. EW 11-76 ,
October 1976.

During the initial development of the 5-inch guided projectile ,
the ‘~,;val Weapons Laboratory , Da hlc iren , was manufacturing the mnost
prec is ion  gyro w i t h i n  their capab i l i t y . They were holding extremely
t igh t to lerances , tolerances that eliminated nine out of ten parts.
They had estimated the gyro at $50,000 a copy. This ultra precision
was not required ; however , many factors determine the precision of a
gyro and the factors which were important to the 5-inch guided pro-
jectile could not he separated from the factors which were not impor-
tant.

The purpose of this study was to simulate the gyro on the analog
c r m ’ ’; m u t e r . The simulation was to include all nonlinearities , such as
s t ic t i o n , friction , non-ortho qonality of the axis , rotor and gi mi mbal
mass unbalance , etc. The guidance group at Dahlqren would then study
the effects of these deviations on the overall gyro performance and
determine those which were important to the 5-inch guided projectile.
The 1ina l objective was to reduce the tolerance to the m in inmum required
and hence reduce the cost to an acceptable level.

*****

MITCHELL , E. Eugene , ~Jr., Assistant Professor , “Fre quena -y Response
Calculat ions W ith a Programmab le Pocket Ca lcu lator ,” Si ’nu la~ ion ,
29(~Jul y 1977), 21-24 .

Pocke t calculators are here to stay. However. m r m m a , ’ , m m m u cm u , m t m l e
calculators suffer from the prob lermm of all co imm put a ’r ‘ , : i / u a ,v .m a ’a ’ never
gu i t,e big enough or never have quite enough ao uuur m u ,

This paper describes an algorithm , that with aj,a’ user ’ s a l p ,
,ml 1 u -ws a small prcaqramrnab le calculat or t,o c u u m / m l j t a ’  I a ’ a ’ m / u a a ’ r a ,  y r ’ a ’ ’ ,’ o u m u ’ ,e
va lu e s  for a s y s t e m  contain in g a t o t a l  of up tuu  four poles and ‘era’; .
‘~m ” ,t basic automatic controls N uaa ”,es work tew , if am uv , frequency
~a ’c g m ) fl5 p problems larger than this.

mj ;:m



78

P11I~L 1CA T ION S si ,‘U’COR AN!) S VS T ( ’ ,’.LS INa7INURING UI PART -lINT

OLSEN , Charles F., Associate Professor , and Charles 0. BROCKUS , Assistant
Professor , “Digital Computation of Inverse Laplace Transform ,”
Si mi mulation , 29(December 1976), 197-202 .

Am a algorithm is described for the d ig ital computation of the inverse
Laplace transform of a function containing multiple real or complex poles.
The aloo rithm utilizes a simple mathematical technique to evaluate a
pol ynomial and its derivatives at a root of the polynomial. This method
allows the numerator and denominator polynomials of the function to be
trea ted separatel y by dividing each repeatedly by a first order term .
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K N OWLES , Kenneth A., Assistant Professor , “The EAI M iniA C Analog/Hybrid
Computer and a First Course on Systems Simulation. ” Paper read at the
3rd Biennial Washington -Annapolis -Baltimore Area (WABA) Symposium on
Computers in Education , U.S. Nav al Academy , Anna pol i s , 18 May 1977.
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DIVISION OF

ENGLISH AND HISTORY



ENGLISH DEPARTMENT
Professor Mich ael Jasperson , Cha i rman

Academic Year 1976-1977 was an active one in the [ngl ish Department
for literary research and writing. Three sponsored projectc were underway :
t~ ie continuation of an extensive investigation of writers -in-residence in
Am erican colle ges , a biographical and critical study of an important con-
temporary poet, and research into the nautical experiences and background
of a major nineteenth-century American writer. Independent research , with
seven separate investi qations , included critical and bibliographical studies
of American authors --Wa lt Whitman , Li ll i~ n Heilm an , and Shirley Jackson——
arid analyses of works by Shakespeare and Horace. An officer instructor in
the Department was preparing for publication a guide to professional writing
‘or jinior officers.

Eleven articles were published in scholarly journals and two articles
were parts of collections in book form . Four papers were presented at
neetin g s of professional societies.

r
p
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YET DOES HI ~~RV F .L :  A C R I T I C A L  STUDY OF THE P01 T P Y  OF ROBEI’T HAYPI

Re~~ar~ne r: Ass is tan t  Professor Fred !t . [ ‘ t r o w

Sponsor: ~~v i l  Acad eo y Research Counci l

The ob jec t i ve  of th is  projec t is the co mp let ion of i co mprehensive
critical study of the full canon of Robert Hay den ’ s poetry. sucH ~Yudy will ~~ more accessible to students and ~chn lar~ of con t ev Ipo rar /
Am eric an literatur e the works of an import ant and presently neglected
poet. The resu lts of this resear ch should be publishable in several
possible formats: as a monograph — length critical stud y, as a p a ’iphl ~ t-
st ile introd uctory study of an ind i vidu a l author , or as a series of
articles in anal ysis/explication of particular ~ OCFT 1 S or groups of poems.

The present researcher is combinin g prima ry resea rch (tracing and
acquirin e t11 of Hayden ’ s work in various locales and formats), personal
in terv iews w i th  the poet ( to obtain biographical  dv~a i l  which may be
re levant) , and textual anal ysis (after orq anizin q and categorizing the
poe ns wi th ~~ pect to  rhrnnn l nriy and c iihje rt ma t t e e )  -

The researcher has met w i t h  and exchanged correspondence w i t h  Mr.
Hayden since March of this year; he has been most cooperat ive . In
addit ion to help ing locate ear ly published volumes of his poetry , he has
volunteered to send , before their publication in the fall , the poems he
has written dur in r i his tenure as Poetry Consultant at the Library of
Congress. With Hayden ’ s help and the services of the reference librarians
at Nimi t 7 Library , all but a few of the poems are now analyzed . Whi le
classifying them , a thematic organizational principle for the stud y has
evolved. Meanwhile an extensive article has been completed and sub-
mitted for publ icat ion on Hayden ’ s most f requently reprinted uoee ,
Middle Passage. Its content will be summarized and incorporated into

the full study.

*****
HERMA N MELVILLE ’S WHALING YEARS

Researcher: Professor Wilson L. Hef l in

)ponsor: Sabbatical Leave

The purpose of this study is to present the available facts of Herman
M e lvil l e ’ s three whaling voyages and the island interludes and relevant
events of the fishery during the years when he was a whale inan. It seeks
to extend our knowled ge of an important phase in the life of a major
Am e n - a n  writer and to provide a firmer basis for the criticism of his
hook s.
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P i e ’ 1 o ’ t h i s s t u dy  sketch e Me l v i l l e ’ s l i fe  up to December 25 ,
1 , ~-ihen hi’ h ipped as a teno n hand aboard the Ac ushnet of Fairhav e n ,
‘-
~~i ~sic ’ i ‘t  . Me lv i l le  s hr i i t  P~nnrience as a merchant seaman in

in~ ‘ ‘ n i it ~~ a l Lanc ers  of his c o u s i n s — — i n  the Navy, the wha le
aol * hr ~er ’chi n t mar l ne— — a re  emphasized.

Pa r r II, “ Th e  A cus hne t  Outward -Bound ,” fo l lows the maiden voyage
o’ ‘~‘ l v i H e s f i n  ,- ,bal i r  during the eig hteen months of his appren —
~i c e s i i p  in ~he ~ih~m i e  f ishery . Separate chapters g ive deta i led accounts
o~ ‘ ‘o ’ rnj t i v e  of duty  on p caqe , on whaling grounds , and in recruiting
por t ~~. fe  c e n t e r  descr ibes  the hazards of whaling in l~ 4l—i843 .

M e lvill e ’ s brief tour of duty in the bark Lu~y Ann of Sydney,

~~s r a l i i , and his part in a revolt  at Tahi t i  are presented in Part
I~ of this study , which makes use of detai led consular papers in the
‘~i t c h e l 1  Librar y , Sydney , Australia.

Me l v i l l e  concluded his whal ing years w i th  a s ix -months ’ crui se ,
p - c h a p s  as a harpooner . in the ship Cha r les and Henry of Nantucket.
T~ii s h~ Lhc ; to ; ;ost obscure period of his wha lin o career i~ documented
r ,i o c -v~ly d iscovered papers of the ship ’ s owners and by consular and
mem o records in the National Archives.

T HE CPP~T IV E ~JU I T [ R AN D THE UN IVERSITY

Pt eu * m ‘ e r :  A s s i s t a n t  Professor Phi l ip  K. Jason

on: N v~ 1 Acu lei riy Re search Counc i l

T o i c  s t u d y wi ll ana lyze  the h is to ry  and nature ot w r i t e- in-
i d e r c o  pos lt ion’ ;  at  A me r ic a n co l l e ge s  arid un i ve rs i t  i ’ s .  )ues~ I n s

~ he ‘‘ .r ’ l ’ - i d  inc l A 1 e  t H i  fo l l ow i ng : What soc ia l  pr i rm i p le s , govern-
ing h ’ ’ t h c  w r l t ’ t  m d  i ca le i ’ e , l ie  be hind the for ma l 1’ f ’d reiatu ,n-

1 D of ‘~~~~, m s i  di nn y post? low has the iccept a nc ot a re- i len y
ro 1 ’ . ~ ( c  ~~ r ’ i ~ ri -I ) tO productivity of various w nit ’ r - ? Wh at ~to ’  i~ ic

I.’ ‘ ‘ i ;‘‘  ha ~ co il ‘ -ges ma i ned by ma in t a in ing  such pn I o r ’ s ?  One
Soec j 4 i issue t e  he e ” p l o r m~ l 15 t H e claim tha t the re h i s  t een , s i re . e
~~~~ ‘ 1 1  ~~ i *  , in ‘‘ inS ’ i~ ’ m t  j n u l jz , m t j i r m ’’ ~f the h is t o r  i ci l ly  rebelli ous
w r i  ‘ ‘ ‘  , .1 t~ ’ r ‘ b c’ i ve  •~~~ fe~ t s on me t 1st mc out put.

i ’ - j ;  i n s  of research out I- l a i s  ire b r i e s u ( ; I t  and
I ~,t ’  1’ ’ . ir st O~ i ll , a com pr e r ln n ’ iv e  survey Of ‘. r c  n lir y sources
f ’ ’ i n l e t  ‘ ‘0 ’  p i o l I m  has t i e r  ,j j ( ~~ Published i ~s i i i  a r t i c l e s

~ i i ’ r ‘i s t ’  , h~ i i ~ Iph y irid ~it  oh ioqraphy ,
* I ‘ui 0 1 s t  m i , and H’ Soc lol o t y  of 1 i ter ’  m~ ~~~~ r i v e  heor~to  i ’ ’ t i ’ ’ € ~~i ,~~i ’ ’  . Part icular  it  n o t i o n  has ~~r” paid ‘ n s t u d i e s

0 ’ u ‘ 1  i’ r — , I ‘ 1 ! ’  • in l a t m on ~~~~~~~~~ i hi’ i ‘
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~ iO i i~~H t he continuing use of a questi onn aire , a survey of the con-
tr’ i; orary scene is being developed. This su rvey w i l l  f e  carr ied for i-iur’t
.ini c n ’ r h in ed w i t h  a series of tape-recorded in te rv iews w i t h  wr i te rs
holding (or Havin g held) residency posts .

The third research area involves the cx plora ’ ion of unpublished
m aterials. Many significant holdings have been located , hut few have
non explored to date .

Ba s i c a l l y , the invest igat ion combines inst i tu t ional  history w i t h
(c i1 ; , l ra t i v e  l i te rary  biography.

Research has progressed to the point of s ign i f icant  deta i l  on the
‘o l lowing top ics :  (1)  The general background of wr i t ing as a profession
v i th parti cular attention to the writer ’ s means of support. (2 )  The
h is tory  of art educat ion in the United States.  (3 )  The establ ishment
o’ the fir st writer -in-residence post , held by Percy MacKaye , at Miami
University (Ohio) in 1920. (4) The second such post held by Robert
rr -ost at the University of Michigan beginning in 1921 . (5) Controvers y,
sa rticu la r ly during the l950s , on the benefits and drawbacks of the
i ns t i t u t i ona l i za t ion  of the wri ter in the university . (6 )  History ot
t~~e residency position held consecutively by William Faulkner , Katherine
i~r m n r Porter , and Stephen Spender at the Universi ty of V i rg in ia  ( 1957-60 ) .

An a r t i c l e  manuscript , “The F i rs t  Writers — in-Residence: MacKaye
and Frost ,” is in circulation.

*****
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A N AN NO T A T [ N  B I PL I OGRAPHY O~ LILLIA N H[LLMAN

Pos ea rch e r ’ : Lieutena nt Steven H. B i l l s , IJSN

The pUrpoSe of this p r o j e c t  was to compile a comprehensive annotated
b iblio g raphy on the life and works of Lillian Hellm an. The project
i nvo l v e d  research done at the New York Library for the Dra m’ iat ic Ar ts
a r t  the Library of Congress as w e l l  as at local libraries. The b ib l iog —
r ajbi includes all works by He llman , reviews of all New York and other
~r inc ip a1 openin gs of her plays , and over 300 articles about Heilman ’ s
life . The project has over 1000 citations , all annotated . The manu-
script is in final preparation for publication. It will also be used
as a mast er ’ s thesis.

THE CHRISTIAN SOURCES OF SHIRLEY JACKSON ’S ‘ THE LOTTERY”

Ursearcher: Assoc ia te  Professor John P . Boatman
- - 

~~~~~~~~~~~~~~~~~~~~~~~ — c ’ - — ~~~~~~r i c i us l u le  t, ! J U I ,J0 I L I I t ~ ‘ ..U I  ‘ ‘. ,,, ,.. , ~_ i ~ _ i i  • , ,, ;  _ ,, :

Jackson ’ s provocative short story “The Lottery ” (1948 ) der ives prin-
cipally from both her inspiration of the moment and from her reading
of Frazer ’ s The Golden Bough (1913), the present researcher finds
that Jackson has u t i l i zed  two speci f ic  Chr is t ian sources as th e bas i s
of her story . The f i rs t  is a passag e in St. Augustine ’ s On Chr is t ian
Doctr ine that descr ibes an appa l l ing t radi t ion in Gaul that impels one
village to divide its membership into two groups annuall y and then
proceed to stone each other , friends and relatives alike , unt i l a
death occurs. The second source is a passage in the book of Joshua
that outlines the ‘iethod by whic h Achan , the transoressor , i s c hosen
by lot for punishment by communal stoning. This method Jackson adopts
in her story, even to severa l terms of the original. With this know]-
edge of sources, it is possible to read Jackson ’s story as a bleak and
tragic pa rabl e on the suicidal tendencies of modern Christian society
r ,mther than merely a wry comment on the disturbing recrudescence of
primitive rites in an unr eflecting and obtuse soc i ety.

*****

THE HERALDRY OF LANCELOT’S SHIELD IN TENNYSON’S “THE LADY OF SHALOTT”

Researche r: Associate Professor John P. Boatnian

Tennyson gives Lancelot in his early poem “The Lady of Sha lott”
a shield device which he describes as “A red-cross knight [who] for
ever knee ’ ld/To a lady in his shield ,/That sparkled n the yellow
field. /Besi de remote Sha llott .” Cri tics have eith er i i ,, re l the devic e ,
assoc ia t i ng  it w i th  Lancelot ’ s son , the Grai l  Knight  ; , m l ah a d , or- saw
it as ;iprr decora t i  r n .  The pre sent ni ,earcher firm Is t ia e her-aid I c
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dev ice  is not who l l y  Ten nyson ’ s invent ion , that  it den iv ’ s f i r s t  of a l l
f r o m the same sh ie ld  device g iven to Lancelot  as a d isgu i s e  t r y M a l a ry
in ~1o rte d ’ Arthur (Book X I I ) ,  that the device is proper l y as s i g ne d to
Lanc elot , riot to Galahad , because “Galahad” was Lancelot ’ s birth name ,
t hat  it may he read by heraldic lore and t rad i t i on  as a d i sp lay  of
Lance lo t ’ s compromised moral character because of his ill i c i t  liaison
w i t h  Queen Gui n ivere , that we must reread the poem as Tennyson ’ s c rno~r~nt
on the su rv i va l  value of compromise in a r e a l i s t i c  world rather than
co le ly  as a tragedy of ef fe te idea l ism , isol ,ited from the real l i fe  of
everyday concerns .

THE JUNIOR NAVAL OFFICER ’S GUIDE TO PROFESSIONAL WRITING

‘ ‘ s ’ a r c ’ ier : Lieutenant -I i l l iani J. Sabo , USN

The m m n l o m  oval 1)ff’icer ’ s Guide to Pro fess iona l _ Wr i t i n ~ w i l l  d i f fe r
‘no’ the ord inary  wr i ter ’ s handbook in that it w i l l  be ta i lo red speci f i -
c a l l y fo r the nava l of f icer .  Though it w i l l  s t ress funda mentals appli-
cab l e  to a l l  forma l wr i t ing , it will illustrate writing princi p les in
‘no c ontext  of the kinds of wr i t ten communication constant l y confront in g
t~’ ’ ~unior o f f i c e r , and it w ill address writing problems peculiar to
r iva l  c c,, ir ur i i c a t io n . Among other things , this book w i l l  instruct the
o f f i er in writing an officer fitness report , an enlisted ev aluation , a
1’tter of recommendation , a wardroom brief , a legal investigation , a
f o r m al  report , a memorandum , and a let ter to one ’ s deta i ler .  The Junior
Nava l O f f i ce r s Guide to Professional  Wr i t i n,~, w i l l  atte mpt to impress
u pon the junior officer that writing is not mer ely an incident al aspect
of his jo b , hut a v i ta l  and indispensable part of his profession , and
‘or t h a t re as on the o f f icer  should s t r i ve  to be as professiona l i writer
a ‘e is a navigator , a shiphand ler , or an engineer .

SHIP AN D ITT RELATED IMAGERY IN “I NSCRIPTIO NS ’ AND “SO NG OF MYSELF ”

Pc ’ ’, ’ ’ m r m. her :  L ie utenant  W i l l  lam 1 . Sabo , ONN

L i k e  m u mm y se n  of his l~mj ,  W i l t  Whi t ma n wa s t as inatNi by the beau t
a r i d  g ra c i  of the sail i nq vess i 1 . Dur ing h is  boyhood on Long Is land He
had seen the New York harbor bustl m g w i t h  sa i l  i n;  c r a f t  of a ll kinds,
a sight which he later reca l l ed  as his f i r s t  rea son for wr i t in g  poe t ry :

Th u f i rs t  time I ever wanted to f l ake anything enduring was wh a n I saw
a s h ip  under ful l  sa i l  and had the desire to de’,c r i le  it d i rec t l y  m s
it seemed to me. ” Gay Wilso n A l len  point’ , out tha t even later in W hitnia rm ’ s
life , when he was in New York on busi ne ’ s , “lie indulged in his usual
amusements. . . on the water surround ing Long Is la nd . • . lie wrote his
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t m  th r’r H i t w i ’ 0 m m  the ja ht s no ti m ’ ’ for a race scheduled to
f , ’ :  ml on ! - t m i i m ’ . lie thou g h the r~i~ P I C A  a ‘ har ts n; res t craft’ he had
ever i i  Id eyes on. ” Th i s  ill uring i lo res s inn of the ship was so
i r revocabl y i part of the poet tha t  it m a  tura I ly becam e part of
Leaves of Grass , t o o .

Scholars ha ve debated the meanin g and function of the sea in
,~hi t ,in ’ s poetry,  hut surpr is ingl y few have noted the s ign i f icance of
‘i s use of the ship and i ts related imagery . Like Ezra Pound , Whitman
believed that imagery in itself does not make ooetry; it must be
functi ona l , as he bel ieved a l l  his poetry to be. The purpose of this
essay is to show that the ship and its associated imagery function in
var ious ways to unif y ‘ I nsc r i o t i ons ” and ‘Song of Myself .”

HOR A C E : ODES , I V , 7--THE EVOLUTION OF A TRA NSLATION
Researcher: Professor John N. Wysong

T r i n s i , m t i c ; o  problems in poetry are often best met by other noets.
A case in point is the much admired Housman translation of Horace:
(1des, IV , 7. Since this is one of Horace ’ s mos t popular poem s , it
Has been translated in English many times. Most of these translations
are failures. Most of the failures have been done by professional
translators , critics , and pedagoques. One of the few decent ones was
done by a respectable , if not a great , poet , flr. Samuel Johnson. The
rain  reason it takes a poet to translate a poet is that only he has
that feeling for the proper diction that is necessary if the effort
is going to be at all successful.

As good as the Johnson translation is it pales beside the A.E.
il ous umani version whi ch is characterized by Housr mi an s trademarks:
ec r riam ’ iy , pr ecision , and a feel for exactly the right word .

* ** * *

SHAKESPEARE ’S USE OF MYTHOLOGY IN THE W I N T E R ’ S  TALE

Pr ’ (’urcher: Professor John N. Wysong

Far from being con sidered one of Shakespeare ’ s failures because
of alleged structural fail u re , The Winter ’ s Tale is now judged by
cri ti (.s and scholars to be one of the poet ’s masterp ieces.

The ag in g ~laywriqht evidently chose to emp hasize the final stage
of the comp lete tragic pattern for his last plays. T he pa ttern i s as
follows : prosperity -destruction -rebirth. The great tragedies of
Sha ke ’çe~mr r ’~ middle per i od naturall y emphasize only the first two
parts of this equat ion. It seems tha t having purged the violence and
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desp ai ’ out of his system by the writing of these tragedies , he then
turned to the more satisf ying recreative aspec t of the third stage of
the pattern. Of the four romances T~e_ ter ’ s J a le best i llu str ~tes
the poet ’s creative imagination at work in this area . What makes this
p lay pa r t i cu la r l y  r ich is that Shakes peare l inks  this pattern to the
cycle of the seasons and by doing this is able to tap one of the most
important of the Greek myths , the Demeter-Persephone myth. Thus we
have prosperity(su mmer) followed by destruction(winter) followed in
turn by rebirth(spring). Spring (Persephone ) is symbolized in the play
by Perdi ta , the lost and refound daughter of King Leontes . Her return
is linked to the coming of spring and to the passing of winter(Leontes ’
s ix teen years of grief and penance).  And her marriage to Prince
Flor ize l  leaves us happy in the knowledge that l i fe w i l l  continue.
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:,p’ ,sj~ p ’~es A . ,  ‘s s o c i i t e  Professor , “The Young Russian ’ s Book in
C: ~~ t j f ’ ~ ‘~~~~r~ ~ t la rk  mm e s s ” 1a nra’ l ia na , V I I I  (197 F), 12 1-175 .

The s e m r ’ r a n ’ r i p  book found by Marlow in a hut on the Congo and
r ’ urn ’ i to a young 0 uss ian  at the Inner Station in Conrad’ s “Hear t
of f lar ’kness ” is almost ce r ta in ly  Nicholas Tin mo uth’ s An Inq~J~yUela tive to Var ious In~portant Points of Seanianshi~ , ~~~~~~~Pranch of Practical Science, London: Joseph Masters , 1841. No book
: , anyone names Toi-,er , Towson , or Towser--the names given to the author
by Marlow_ _ with a title related to the subject matter of the Russian ’ s
book as described by Marlow seems ever to have been published in
En :li nd. In substitutin g the name Towson for Tinm outh , Conrad
;uroh . ib ly had in mind John T homa s To wson , author of three important
nav i ga t ion  books publ ished in the mid-Nineteenth Centur y.  The printed
short t i t l e  of Tin mouth ’ s book , An inn~uir~~~~j a t iv e  to Var ious
Imn ort dnt Points of Seaman~~jp, is~close to Mar low ’ s t i t l e  “An Inquiry
into Some Points of Seam anship . ” Tinmouth ’ s book was published onl y
15 years after the Russian ’ s , a time discrepancy not uncharacter is t ic
of Conrad. Tinmouth was Master Attendant of her Majesty ’ s Doc k-Yar d
at ~‘Ioolwich , not a “Master in his Majesty ’ s Navy,” as Marlow calls
Towson. hut Conrad may have oreferred the more dist inquished title.
All these discrepancies may be due to Conrad ’ s faulty memory but more
probabl y are deliberate obfuscation. Conrad probably changed the
author ’ s name to avoid the incredibility of the rea l name Tinmouth and
its derogatory connotation (tin mouth), to display Marlow ’ s c ha rac ter-
istic vague memory for names , arid to injec t the humorous tone of the
collocation Tower , Towson , Towser (a dog ’ s name). The personality
Tin inouth displays ii his book is very ouch the same as that of Towson
as inferred by ~ar1ow , and the contents of his hook are identical to
those of Towson ’ s book as described by t’larlow . No other similar book
seem s to have existed .

*****

F E T P OW , Fred M . , Assistant Professor , “Better Write Than Riqhteo us , ”
c e ttinmj~ 

on Pa,per: Mater ials Fm -on : a Conference on Student Literacy.
Trw son State rJni v ersity , 1—2 O~tohcr 1971 , pp. 28—3 8.

doe reason H i i h  schoo l  arid c o l l ege s t ud en t s  wr i te  poorly is be—
I d~~’ P t r o v minii’ : i ie the va lue  of co pos i t  i’m as a pr actical skill.
Teachers and adm inistrators can raise both student priorities and
verba l competence by stressin g ~r m q rmmat ic teaching and application of
writin g skills. One techniqu e for such teachin g would emphasize
purPose and audience , rather than the student—writer ’ s self- q r a t i f i c a—
tion. In effect , the “writin g self” would become subordinate to the
“editing sr If ,” and the te,m her W OO id m t  the exa nmpl e throu gh close
reo (1lnq , car eful editing mo d copious m i i i  i lues of student writin g .
5ur h m m  m d i  ~‘idual lied m p p r  ~~~~ ~~~~ 1 r’e , 1 c omum i tment. to conmposi t ion
b y t r ’ m c i m r ’ , aol ,m ’ l: r in i s t r ,mto r s ; when t h i t  communi t r ien t  is d i sc e rned by
~~~~~~~ perhap s the ir pr io r i  t i ’ ’ ’  wil l ch u m and the i r  w r i t i ng  w i l l
i m prove , m t C ( mm ’l i nq 1 y

* ****i t
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F • • , , F r 1 A ’, si 5 m t  P of m c  sor . “ 5 t  no ~m nd ‘1 run L ur m ‘-. A Pea if 1 n’:
r~~m ’ s : ’ , mr ’ ’ s i i n n r ’f  7L” 1 o ice rn in r ;  Poetry (Decec bcr , 19 7 1 ) ,  23 -25.

“ ‘ ‘ nd it ’d” int ’ r p r ’ ’ t a t  ion o~ ‘, b i ~~k c ~’ , e ,i r r ’ ’ 5 So t r iet  73 ,
s:’ i s  p l a t i n g  fur ire r r ’ased l i e  in the face of im i ro lo nt

1 ’’ , IL C o ,u ’ ) fa ~~m ’ , t ’ u~ ’ pl um ‘ “nt of Sonnet 73 in the scm 3ien c” , tb~
t m  a C  ‘ O~ ‘ p uP ‘ m u m m e t .  itself suggests another possible re u ’ l i r i .  r ,
1 . ‘ m~ isis o~ t n i~ str u ctui m ’ 5 t1 )~ ’5 that div orce r l i ’ m ’ m e n f s  of the

~‘t ’i  i o ’ 1  u ’  to p o i n t  f t  another m essage. These elements cu lm inate ir .
lin e • .-.* ‘  I ~ r ’  wi t h 1 cr /p t i c  s f1 t e r m ent  on the narrow ing di span t. / be t w e e

~t h d e l  ol d l~~~: , wh ich  when thu s considered , renders the coup le t  less
~t m u i ~~ , mmmd hence , ‘, u l g I  , t~ the overall sonnet is m ore oHective ~n i

ore ro i l  ‘ ‘ o m i t f ’ i , imi Has been ind icated by previou s interp retation.

FET R~’4, Fred ti . , t\ssistant Professor , “Sw ift ’ s Gulliver ’ s Tra vels ,” T ee
Exp licator , 35 (Sp ring , 1977), 29-31.

Nh m ’ r i  one inventories the nature and num ber of souvenir ’s coll ec ted
by G u ll iver on each of his four voyages, one perceives how Jonathan
Sw i f t  ma kes e x o li cit the diminution in Gu l l ive r ’ s self—awareness and
‘oral stature. Gu ll iver becomes progressively m ore prideful and less
Humane; the item s he chooses to k eep as mementoes change accordingly
until by Book Four , he brings back nothing except the skins of his own
species , valued onl y for their utility. Through this pattern , Swift
amplifies his char acterization of Gu ll iver by symbolicall y saying , “By
n i s souvenirs , so s ha l l  you know him. ”

*****

HE FLIN , Wilson L. , Professor , “Herman Me lville: Seaman ari d Author ,”
in Sea Fiction Guide , by Myron J. Smith , in , and Robert C. Weller .
Metuchen , New Jersey : The Scarecrow Press. Inc., 1976 , xx-xxii .

This introductory essay begins with a sketch of the nautical
career of Herman Melville --as merchant seaman , wha l ema n , and ordinary
seaman in the United States Navy --an extensive and varied maritime
experience which made it possible for him to wri t e w i t h  iuthor i ty
about the sea .

In Me lv i l l e ’ s early hooks the land is dom i n a n t .  A ship brings
the narrator to a savage island or a ci’v ilized p e n t ,  and , after many
adventures , his own or another ship takes h im away. But there is 3
clear progression in his fiction toward lindles sness , unt il the Peqyod
of Mob~-Dick , leaving Nantuc ket , sails on and on toward its destr uction
with never a Stop ashore.
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~r ’  “T hm ’  Lee ‘ lien ’ ,’ ’ h i p t  m r  1f i t s f t ~~_ f l i (  , M e l v i l l e  ‘-I r ’r) t e that  “ in
1 , r m d l e s c n e ~,s a lo ne r” ;i (les the hi gh est t r u t .tm , s horeless , inde f in i te  is 

As M ” l v i l  le ‘levm ’lep ed as an au thor , the ship inc reas in g ly
m icro cosmn of hr wor ld , arm t t 1m ‘v e t S  on be m n ’ i  r e f  l c - c t c ’ b  f n 1i’

i i  ~ m ’~’c u l  pn ’ohlr ’ms o~ moan k m d

) v i l l m ’ ’ s c m r m ’ a t , ’ o t  sea stori es are  enga ’~in’ i and ex t.. j t  ing on U1,
s 1:’ :’l I~ l’’ ve l of na n -n a t iv . B i t in each of f uel there is a “low er layer ,”
a c o ’ j nnmeemms ym ’mb o l ic e~ fc, m ’t to comprehend the unive rse and the roles
of “ i n k  I nul in it.

L I I  F U N  , .~i l oon L , l’t ’e~ es ,or , Melville, Cel estial N avigation , and Dead
c m  i r m a ,” Me lv ill e Society i x t rac ts , No. 29 (Januari , 1977) , 3.

So seldom th ink of  be r ma n M e l v i l l e  as a failed civil enqi neer or
m u  ur * lf i ll r ’d navigator . Yet he was w e ll -t rained for both cal l in g s

a ’ t h e  Pm nsi mcmbmi rgh Academy . He learned the theoretical basis of
navi g a t i o n  from Jer em iah Day ’ s Th e Mat h ema tical Princi p les of
Soy that ion and Sii rvey i nj - He alSO learne d from i Day ’ s text the
m r j L U i L d i  u 0m ~ 01 na~ m~; itmorma i stronmen ts : t he  ‘ o r , n r ’ r ’ c comp~ss .
lu dle i ’ s quadrant , a n t  the lo g - line.

I t ’ his writin g s M e lville used navigational incidents and navi gational
nm ’ f ere noe her e and there--the com ic lunar observation in Omnoo , ‘Ch rono-
‘u ’ t n ic al s and Horol oj icals ” in Pierre , the deviated corimpasses in “T he
Sd:”i ra l r~~ the White --but never in such detail or with such symbolic
i ntent as i i  Mo hy—D ick

,Lrm r ’ n S, a p t a i n  Aha b defies the sun by petulantly destroying his
pi id n,nn t. ari d p roclaiming that he w i ll nav iga te  t.he Peqy,pd by compass
mmm c i 1o q— i  ui’ a l onc ’ , he incurs a grievous navigationa l loss. In the
+ 
~sHo ” w’.lch strike s the ship, she is “but a tossed shuttle —cock to

t e e  bl as t ,” and the lightning reverses the polarit y of the ship ’ s
compasses. Ah ab im umjm ro v is eS a compass i’ii th a sail me aker ’ s needle but
d oe ’ , r e t rouhle to test the new cormipass ’ accuracy in t er m s of variation
a n t  d e v i a t io n . When the log -line , so long unused , is heaved , the sea
p~irt s i t , and A hab orders the construction of a nec chi p and the m endin g
of ~he l ine.

M m l v i  1 le ’ s getting Ahab into ext rem m m ’ na i i’pl t i m ’ n al ii ffi cu l ties
a,id t~~~’t, fail leg to do anyth ing 15w— t im about them , ra i ’,c cert a in i ,u’g~critical ‘~iestions . Did Melville , knowledgeable as h1 was in navi-
‘jation a l m ima~ ters , choose at this point in h i s narr ative to forget his
composi tiona l premi ses or refuse to be diverted by side—roads fromn his
1 m r ~er int ent? Or was it predestined I hat the f i t  mci l e p i ri d should
unerr ing ly a n t  w i t  h eu t  se i io i i s  i n C i ’ t r n i . hold her c o u r s e  rm th e F i u l t o r
m rmd 1 m m  “ mm t ‘ r ’ r m  of the nearness of the •‘~hi I t ’  W ha 1 nT’

* * * * *
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IPF L IN , “L ilson L. , Professor , “Na val Slang , ” Di c tion a r y of Am e ri ca n
Hist ory . Revised Edition. New York: Ch arles (

( r i [ r l r r ’ 5 - u rn’ ; , 1°J G .
• VI , pp. 301—302.

Thi’ c l a ra of American naval officers and enli sted m e n  m r u j s t  be
d istin guished frorim the technical jarqon of the U .S . NaI / . ~h m ’ pu rpose
of th is  ,jaraon is serious arid precise comm~nun i cati o n; na vy slang , on
t i m O other hand , is usually disposed to he ,jestinq and of ten del ib-
era tely obfuscates meaning. A naval slan g terre is most frequ en t ly a
n i c k n a m ” c ’  for an authorized tori ;, a sa lt ,’ va r iant for an accepted word
‘ n  expre ssion. Am erican nava l slan ’, is usually different fronm th at
of other seafan-ers , such as m e n rtmn n trne n and wha l emen . A distinguish ir ms
crm ana ct,en istic of American naval slang is that it is often long -lived ,
whereas general slang is usua ll’i soon worn-out with overuse. Nav al
slang tiel onqs to an ora l tradition. Printed records of it from :i the
remote past are found chiefly in long-for qotten man-of -war narratives
‘i enlisted men and in a few books by established American write rs ,
such as Herma n Melville ’ s Whi te—Jacke t  (1350).

I\i m en ican naval slang in the nineteenth -century was largely deriva-
tive , based to a considerable extent on British locutions. During
,y’m nld ~‘Iar I and , especially World War II , our naval slang became an
C / t - ” ~~iJ ’ u  co l loquia l  ‘anguage, original , vigorous and expressive.

The U.S. Naval Academy is the source of a substantial slang vocab-
ulary, which midshi pmen acquire while in school and take with them
after graduation to new duty stations afloat and ashore. Much of this
slu ng, as printed in the annual handbook Reef Po i nts , seems fresh ,
hmi: r~ nriijs , and singularly inventive to each incoming class of “m ids ,”
but part, of this service -slang is ancient and traditional , with some
ex: ’recsion s recorded in 1398 still in active use in the 1970’ s.

Jf. ’1mN , Ph i l i p  V .,  Assistant Professor , ‘A Possible Allusion in Thomas
Hard y ’ s ‘Goi ng and Staying ,’” Victorian Poetrl, 14 (Autumn 1976),

The t k ;ircl arid last stanza of Hard y ’ s “Going and Staying ” reveals
ti me as a destructive force indifferent to hu m an values:

Then we looked close lier at Time ,
And saw his ghostly arms revolving
To sweep off woeful things w i th prime .
Things sinister ’ with things subli m e

Alike dissolving .

rhis inma qe of time , with its revolving a nu s , may be an i llus i on to
Fla r ’ u let  ‘ s M i l l , th a t mnyc teri o ’ns instrument of rm ’m ;no t r l ’’~m ’ mn 1 ‘ ‘ i l  ‘ t i c

‘1 direc t connect ion to t ime  and to hem ven l y d i spm nsat i 1 ) 0 .  The mm i l l

103



PUi ~ L I  C- ’J I Cth I IS!? Vt !‘A~ T ‘~~~ ~~
‘ I

is t m - r ated in various northern legends with which Hard y was familiar.
In all of its versions , the heavenly m mm iii produces perio ds of tier’:
world ages. In Greek mytholo gy it is a constellation under the donmain
of Chronos. This irimage , in which Tinme arid Oestr uct ion are funct ions
of one another , f i t s  per fect ly  the intent of Hardy ’ s stanza . The mi l l
of t imm i-’ lies behind all change and contract , including the separation
if heaven and earth. Si gnaling an ancient outlook whose determinism
is in keeping with Hardy ’ s own , thi s allusion to Hamlet ’ s Mill appro-
p r i a t e l y  concludes a poem ,‘hich argues tha t Fate is neither heneficien t
nor anta gonistic toward man —-s imply and prof oundl y indifferent.

CA ’ CN , Phil ip K . ,  Ass i stan t Professo r , “Throw Away Your Hemingway Code-
book ,” Indirections , 1 (Spring-Summer 1976), 59-64.

A good dea l of Hemingway criticism purports to discover a pre-
scribed code of behavior in that writer ’ s works. An alternative view
discerns Hemingway ’ s interest in man ’s need to order experience and
argues that Hemingway ’ s descr ipt ions of t ight ly  patterned behavior
are just that --descriptions. These patterns , whether voluntary or
invo luntary , are best understood as surviva l mechanisms. Hemingway
does not prescribe a code of conduct, rather he uses metaphors of
rules , systems, and games to describe our shared need for illusions
of order , our pains of disillu s ionment, and our struggles toward
reorientation and balance. He~mingway has not fashioned a code to
illustrate how we should behave. He has fashioned a set of literary
devices to show us how we do behave and how we must behave if we are
to survive in a valueless world. From this perspective , Hemingway ’ s
protagonis ts are not to be understood as exemplary f ig ures , but as
our representatives.

SMITH , Charles W., Ass istant Professor. “The Browninqs and Sir John
Bowring : A Truncated Relationship, ” Studies ~~~~~~~~~~~~~~~~~circle , 4 (Fall 1976), 85-88.

Sir John Bowring (1792-1872) and Robert Brown i ng (1812-1889)
seem to have met only once during their lives -- in 1861 when Bowring
visited Mrs. Browning in Rome just a few mnonths prior to her death.
The irony of the visit , however , lay in the fact that the two men had
been l i nked i n a scat hi ng rev i ew of Brown i ng ’ s first play, Strafford :
An Historical _ Trayed,y, 1837. At that ti m e Browning was relatively
unknown while Bowring was a famous and som ewhat controver ’sial ex-
leg islator and translator of East European poetry into English. The
rev i ew mocked Brown i ng ’ s play by suqqesting tha t F3owrinq was going
to translate it into En glish , the languaqe in which it was, of course,
written . When Browning returned to England after Mrs . Browning ’ s
death , he became something of a social lion and thus m i g h t  have been
expect ed to come j ! m ’ m, con tact with Bowr bn ii again. n lmi’ ~m ’ v ’ r , the two
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‘ It ,r ’m’ n m i ” i t h m ’r to hiv e ‘met a i i m  nor 1,0 ha ’im ’ corre ’g’crmd ed , th i s
c n ~ l’us i o n b et n’; t isr i on ~hp fact tha t Bowring does not ‘‘i ~ r tt inn

~m ’ ow n i ’ m i  in h is post h ie ,c m mi ~, Aut obi o gr ’ap hic al Recol lecti or m ’ , i f  Sir
p , i 111 howr i r ip ,  ~h job was pubi khm’d by Powrin q ’ s son I ew i mm I t t  1 177 ,

Sown nrj ’ s l i t e ra ry  in terests i nc  o ’p assed only wri  t i’ rs of
h’ ea rl  icr ni t im ’ teenth century .  Browing wa ’  toe new to in t ,en ’’n t

b’ mwr ’ lno .  And Roviring , a Utilitarian , and bio grapher of iem ’ e ” t /
Pe rt than , was too pros aic to interest Ilrowni n~

* ** * *

S~-’I T C , Char le s ‘ - I . , Ass i s tan t  0 r ’ m f m ’ s s o r  ‘Teac hing Pa il (Pu ll ico ’ s
‘The Encha nted Doll ,’ ” The CIA Foru~ . 7 (Apri l 1977), ‘~-P ,

Peg inni m m m i  students of l i terature ofte n prefer  the weaker of t oo
pm i red stori e s From Laurence Perri ne ‘ s popular tex ti’ r m i~ Story arid
Str icture they prefer , for example,  McK niqht  Ma l i ; m am ’ ’ s “The Stor’:”
tim Fau lth er s “That Evening Sun ” and Paul Gal l ico ’ s “The Enchanted
Poll ” to Isaac Bash evis Singer ’ s “The Sp inoza of Market Street. ”
m5~l l ico ’ s ca re le so r me s s  as a craf tsman p lays  into the teach e r ’ s hands.
B’, co m nhi tt in rm a rather crude error in the time sche t mie of his sto r ,’ ,
(al l ico allows the teacher to make the point that cru deness in
‘~~tC ’i ti on often accompanies shallownes s of conce pti on . Although
students are often distressing ly sentim rmental , they are also rather
l og ica l .  And despit e the fact tha t they c ommit many e n- ro T S in their
i;’In wr i t ing , they expect published material to be perfect. Therefore ,

min ing  able to point out an error in execution can help the teacher
math his point . At the satire time , howeve r , the teacher must ins i st
th at tin otherwise adrm i irable story that contains an error of this type
is not necessaril y ruined . It is the totality that counts. “The
Pnchanted Doll” is ruined by its com plete and unremittin g sentimentality.
~hm ’ t i :uie error is simpl y a bonus for the attentive reader ,

- :TH , Charles W . , Assistant Professor , “Rebutta l ,“ CIA Critic ,
3’~ ~‘‘5i y 1977), P — i l .

Pro f ess or  b i rd  Simps on Stern , in her rep ly  (CIA c r i t i c , 10 [Mi’ ,’
1P77 , 4 1t )  to my article entitl ed “A Flaw in fath erir n e Anne Porter ’ s

The Teacher Taught” (CIA C r i t i c , 1(1 IJanuary 1976], l 4-?l )
i r m a ’ ’, ess entially that ( 1 )  M isc Porter never miade m r i i s t ake s ;  (2 )  the
point of v i ew  in “Thef t ”  is highly comp lex ; and (3 )  the a r m i biqui t y in
‘ ‘ mm ’ story ’ s first paragraph is intentional and necessary to the story ’ s

C m ’ ‘le ~ it y - —all n n r lu s inr ms whic h I reject. I argue that there is no
‘“ml “ i nteri o r monologue ” in the story, and that the protagonist is
t I  ‘,elf—’ I” ”jvecl i t , her b eli e f that her jani tress has stolen her purse .
S i r ’ m ‘he  protagoni st is a woman whose cold clarity of vision has
‘- iii t i e d  lm ,’ r  , I h’ f i r ’ , t, ‘,m ’nt ence s hnu 1 mi cor m mmu n i ca te that c l a r i t y ,  not
‘In n’, it. It f n it , i’ or ’t .r ’ s la s t . ‘,m- ’ r i t m ro r’ s u m m m l es t s  a imore apo ropr ia te

l i t,
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~io ’n i i’m for the story , on c ’ t hat . uses the protagonist ’ s actual words
,vm *hi,,J t. quotat ion mim arks , just as the concluding paragraph dons.
Porter ‘m ight have begun: “I had tha t purse [or “ i t ”] when I ca rime in ,
~i i e thought. Standin g in t he mi ddle of the f loor.  . .she surveyed

‘le i minme d iat e l i st and remem bered eve ryth ing c iea n ’ l y. “ S’ich a
t ’m ” ii nn i n im would both e l i nm inate the ten’,e conf u’, ion and , cou pled w i t h
he concl ud i r m m sent ermce , provide an appropriate framework for what

l ies in betwee n.

*****

‘MI TH , Charles ~~ . , Ass i s tan t  Professor , “Seventeen Guns for the Baron:
A ‘lr’w Description of Lord Byron ’ s Visit to the Constitution ,” Kea ts-
She 11e~ Memorial Bul le t in  27 (June 1977) .

The purpose of this stud y is to reveal new infor m mmat ion about the
~‘ isi t of George Gordon Byron , the Sixth Lord Byron , to the United
States ’ sh ips Constitution and Ontario on May 21 , 1922 , in Leghorn
Roadc , Italy. The standard account of the v i s i t  is tha t by George
Bancroft , the distincjuished historian and Secretary of the United
States Navy, in an essay ent i t led “A Day Wi th  Lord Byron ,” in Histori
of the Bat t le  of Lake Eri e, and Mi scellaneous P~pers (New York:
Robert I3onner ’ s Sons , 1891), pages 191 -2 10 . A letter from another
w i tness , Lieutenant John Needles Hamb leton , USN , which has been re-
cently discovered in the Library of Congress , disagrees with Bancroft
in some particulars , most importantly over whether or not the 17-gun
salute that was f ired from the Ontario i n Byron ’ s honor should have
been f i red at al l  and , if so , whe ther it should not have been f i red
f rom the  Constitution , the flagship of the Mediterranean fleet. An
examninat ion of the naval regulat ions then in effect  in the United
States and Great Br i ta in  reveals that Byron did indeed deserve a
salute , that the salute properly came from the Ontario , the last
shi p Byron v i s i t ed  in the f leet , but that the salute should have been
onl y 13 guns. The conclusion is that Am erican ships of that day--at
least the ships of the Mediterranean squadron--routinely fired 17
guns in honor of a l l  v i s i t i n g  foreign dignitaries rather t h a n try to
consul t  the naval  requlat ions of many d i f ferent  countries to find the
exact  nurm mher of guns required for each rank of d ig n i tary .
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F[TRI1W , Fred M ., Assistant Professor , “Better Dight Than Pi jhteouc .”
t’,1~n€ ’r read at ‘Getting it on Paper: 1\ Conference on Student Li ’ era . ’y.”
Towson State University, 2-3 October 1976. (See Publicati o n s , Eng l is h
Department.

HILL , John M , , “Alche m y  and Rhetoric in T~e Canon ’ s ‘m’ eomnan ’ s Ta le. ”
P,iti”r read at spe c ial sess ion . “Aichem ny an d LT~.era tore ~~~~ the
Modern Lan guage Association , New York City , 27 Decenmher 1971 .

HEFL I N , Wilson L., Professor , “Me lvil l e, Celestial Navigation , and
fln’ad Reckonina. ” Paper read at annual meeting of the Melville
Society , New York City, 28 December 1976. (See Publications ,
Eng lish Department.)

*****

WYSO NG , John U ., Professor , “Shakespeare ’ s Use of Myth in The_Winter ’ s
Tale. ” Paper read at Conference of the Comparative Literature Circle
of Florida State University , Talla hassee , Flor ida , 28 January 1977.

*****
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H I STORY DEPARTMENT
,“ ‘ s m i c i a t m ’  Pro fessor L . V.  Thompson , Chairman

rhe H i s t o r y  Departnment ’ s research effort was extreme l y successful
in 1 ° 7 ’ - 1 0 7 1 .  The Deina rtr m eo t greatly exceeded its past publication
‘a ’ ,’ of a book per year . Four books were published in 1976-1977 which
dea l t  with topics as diverse as sport history , local history, civil
.ma r naval operations , and naval biography . Two other volumes , both
b ’i ~he same author , have been accepted for publication and are currently
in mn - ess . Additionally, four manuscripts have recently been accepted

mr p ublicat ion this conming year. A basic revision of the textbook
currentl y used in Naval History is underway involving five staff
‘ m embers , while three others have completed chapter contributions to a
he ma tic volume of essays which surveys the history of the American
~mv y .

Ten a r t i c l es  cover ing a var ie ty  of top ics were published by
,er ’hm ’rs of the History Departrmient during the year. Article publication
in the future will continue at a brisk pace as several staff members
are nearin g completion of the independent or sponsored research projects
suiii marize d ~~~‘ the following pages or listed in previous editions of
t i e Summary of Research Activities . Naval history continues to be the
; n ’i n c ip a l public ation and research focus within the Department , with
research also occurring in the fields of American , Euro pean , and
Asian History .

Three staff mem bers received Naval Acadeim my Research Council
support for research on the colonial navies in the American Revolution
and Naval strategy and decision-making during World War II . The
breadth of scholarly activity and professional acco imi p lishmnent within
the Department is best demonstrated , however , by the large nummiber of
papers presented at professional meetings. Staff members delivered
fourteen papers ti~is past year. Moreover , History Departm ent faculty
mmremm uhers served as chairnmen or commentators for eight proqram ris within
scholarly conferences held throughout the United States.

In sum , the History Department is heavil y i nvolve d i n research
which is reflected in the enr ichm iment of the classroonm experience as
well as considerable nummi hers of scholarl y publications and professiona l
papers.
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THE AMERICAN NAVI F S J TI THE At~ PIC~ N PE’.’OLUTI SS

Researcher:  A s s i s t  ant Professor ,hj :i e’, C. f r u i t  ord

Sponsor: Naval Acade nny Research Council

This proj ect w i l l  produce a monograp h on the /\~m et icar m navi es
during the Revolution. Ori g inal research is focu’,ed on the est ,jhl i’ ,rm-
merit of the navi es (state and continental), the one mrlajor in stitution
for whi ch Am ericans had no colonial model; the uses to whic h the navy
was put; and the degree of success reached in ach ievin g its goals.

Work was completed on operationa l pha ses of toe war ant begun on
the navies ’ administration. Work was comimpleted on Vir p inia and
Pennsylvania navies hut continues on other state and the continental
navies.

The basic method employed is the examination of priim m ary a rm ’ i
secondary sources , the anal ysis thereof , and a report in imionoq raph
form of the conclusions drawn .

MANNING THE NEW NAVY

Researcher: Assistant Professor Frederick S. Harrod

Sponsor: Naval Academy Researc h Counc i l

When the United States emerged as a major naval power after the
Spanish-American War , its new steel warships were visible proof of the
changed nature of the navy . Equally important but less obvious was
the tra rt sfur lm ld t i un of the enl i’~ted personnel system . Because the m il an-
power practices of the sailing navy could not provide the large num r bers
of ‘men and the technicians the new fleet demanded , establ ished meth ods
uf rec ruiti n g and treatment of sailors hdd to be altered . In the process,
the navy developed the foundations of its modern personnel system

The nineteenth -century service had fill ed its crews with profes—
‘,jonal m n a rin m ’ r’ , recruited from coastal cities of the United States and
in the ports of the world . These men knew seafaring traditions and
required little or no training before shipboard assiqn mu ent. Sailors
rat m n~m tha n navy men , they nmov ed tre n ’ l y between the navy ~nd tne merch an t
marine.

The old personne l system persisted as long as the navy ’ s need for
men rema i ned small. The enlarged requirements of the twentieth-
ce ii tury f ln ’ m ’t meant the navy had to sn’e~ other sources of mir anpower.
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c’ ’ i i  ‘ t  r 1 ,‘i n’i sol n ’ l y On co i s l a 1 areas, t e l ’  I r ’ p~m r t m i ’ n n t  began en—
I ro t i n :  ‘ ‘ a ’ m ’ , ¶ r m m ’ ’ m in l m n d r ’ c gi om m ’ of th e t ni tn ’ l Sta t es , simu ltaneously

a na~ i i m m w l I” m” t r ’ i i t i n’~ ‘ ,‘‘r v m c e  and modern a dver t i s ing
t c ’chr ,i ’mu s i~~ a~ ’ ,’ ’i c t ‘en w i f b o ’ i t m , , i r j t P i c ’  ban kqround s .

‘ c a ’ t s ~’ smo ~,’ i ‘‘ me new re~ ~s wc ’ r ’ land~ m’ ier , far ’ t he fjt-~ t
i i ’  ‘ ‘ ‘  ~~, i , ’ ,’ tni d to provide (.oompr (’lnens lye bd S iC tra ining for a l l

‘ t , ’ ,-j ,‘ m, l  i st i’ , . 1 l’ ,n i rm ’~ ti toted trade schools and technical
C’’urses to m ’e pdrf ’ is i’ ri t m ,  operate  the equir i ent, aboard nmodern warsh i ns .
T o e  c r ’e , m t  mi ’  ‘~~~~ thi s e~ t e rm sivn ’ t rai ning systeum im m ea n t . tha t the navy had

mi a “a ~or i”tuctit 1 oni 1 institution.

m , ’ m I nv es t e ~1 cnn siderab le effort and expense in the recr’ii ti ng
a ol t r a i n i n g  of bluejac kets , t o  Depart imment also sought to encourage
sen  to r ommta in  i n the  navy by improving the conditions of service.
Ai :m om r ~ other ea sures , it adopted a ret i rei me nt pro g ram , provided
recre ati until facilities , and upgraded shi pboard habit a bility.

T en s e new po l ic ies sf recruiting , trainin g , and treat m ent ch ,mm mge d
tb” t i m , of men i n  the serv ice .  T he m odern navy hoas ti ’d that ir,s
sa i lors rn ’p re sentE-d respectable fam ni l i es fro nt ’  the hean - t l a nd of Am e r ica  -

As the ‘ me:ma r t m ” e nt  was ab le to enlist the men i t , des i r n ’d , it a lso  t ” l m n
to m~

,,:1u 1r ’ or res t r i c t  a l iens  and b lacks - — gro u ps  that had formed in
irnpo r t an~ nart of the old navy. Yet the modern navy coul d discr iminat e
against classes of men it disliked only because its personnel syst em
succe, Ied in providing a l l  the men i ts increasingl y large and sop histi-
cated ships required .

*****

THE POL ICIE ’-; OF REAR A DM I RAL ERNEST J. KING AS CHIEF DI THE BUREAU
OF AERON A UTICS

Researcher: Assistant Professor Robert W. Love , Jr.

‘ [mcjnsor : Naval Academy Researc h Council

The purpose of the stud y is (1) to exam ine several issues over
which Rear A dm iral Ernest J. King was forced to modif y his long—
held y i n ., and (2) to comnparn ’ the broader bureaucratic implications
‘,t the A me ric a n c o n f i g u ra t i on  for control of aviation polity with
tb ‘ ,e m t the confi gurations adopted by the British to Jist ern
lat ent inc entive ’, or disincentives in one or anot her m- ’ ;,mr d inm l the
E x p loitation of the new technology . TT me former crnc ~’rned the clash
between the Bureau of Navi gation and the Bureau of Aer o nautics
‘nv ~ r the ass i q nnment of nava l ohserv ’mr’~ and av ia to~’’ , he d ispute he~ ‘,ven’nthe Bureau of Ae rn mnn u t i ’ m s and th e Gf ’m nen ’a l lS’mar d oven ’ na v a l a v i a t i o n ’ c
share o~ a pp r op r i n t  ‘ninc du~ ino a period of mildl y eg ’, ’’m ted fundin g .
i f l d  tO’’ ~jimnrn and r’ o l n ’  m f the RuAer. T on ’ l i t ter p mm ’ ’:’ m ~~ ‘ is to test
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m m ’  t r~ di t i ona l  i n t e r p n ’ n t a t i  on that the independence of the Roya l Ai r
Forte and j t ’ , a n ’n orit y over Briti sh naval aviation during the
di s , nm;’ m a m ’m e rm t Fr,n hampered Br i t ish  exp lo i  ta t ion of naval aviation
~m ’ r niH i tary n ’ . ’” .

To da te , the following matters have been addressed : (1) King ’ s
r e l a t i o n s  with the House Nava l Affairs Committee; (2) finding levels
for the Na vy Department in the early years of the New Deal --which
s u ” i q e s t ,  by adjusted comparisons wi th  the Hoover Presidency, that

~‘ r r ”s ide ri t Roo sevel t  was hardly the enthusi a st  for naval bui ld ing
: m n -o’rra m’m s usual ly  assumed ; (3) K in g ’ s relationships with other flag
o f f i c e r ’ ; - - e spec ia l ly  Leahy- -fo r it is evident that the two worke d
in tandem on many key issues; and (4) the broad co m parison of
Asm erican decisi ons regardin g milit a ry organization in the Disarma m ent
Era with those of the British -- which suggests that the traditional
int erpretation at least fails to consider such variables as bud getary
const raints , politico—military interf acin g, and s t ra teg ic asc um otions
w h i ch ‘n ay exp la in  the loss of Britain ’ s early lead in naval aviation.

* ** * *

11 1



P SIt ST T ’ (  ~\ i TCi ’ IfLt—TCSV P( f’Ak’ Tttt ST

V. S. Nm ’ n ’,’Y CA RRII VS IN PH ILI PPINE WATERS , OCTOBER 1944-JANUARY 1945

P’ sean rc ’er: Professor Will  lam M . Belote

The lm roject is designed to result in a hook -len gth m anuscript
t a t  w i l l  ; rc ’ ’.m’nt , fmmr  t he  eni i ‘~htenn ment of the profess ional
rn ’ n ‘ ‘n - , in ana l ys i s  of ca rr ie r  opera t ions as pract iced from Octeh” r
l’1 d~ tn , f i u a v  y 19 1 5 .  The pr inc ipa l  objective is to produce ‘ i book
su it e’t to ass i qnn”eo t as col la tn ’ ra 1 rea nl I ng in Naval  /mn i 1 I tary courses

mm ‘ m r b r to acquaint ~‘o’n thfu l readers w i t h  the successes of the
U.S. N m v v  dur ino W o r l d  War II. The t ook should generate interest

n ot : n i v i l  h i storians , especia ll/ as it concerns nava l  a v i a t . ion.
P~ ’,e~ r ch  in a rc h ive s  and l ib ra r ies  is underwa y and som n rce mater ia ls
ar ” being co l lec ted .

*****

ROLE OF T I E ROYAL NAVY DURING THE TEA CRIS IS , 1773

Pesea rc i or :  Associate Professor William L. Calderhead

Professor John Shy in an excel lent  monogra ch , Toward Lex i n~~on ,
has analyz ed the position of the British Army in the cris is years
,juy r’iar to the American Revolution , hut a complementary stud y has
never ben’ ri presented regarding the Roya l Davy. In pr oviding such
a s t u l y, this researcher has examined the mission of the Royal Navy
in the Tea crisis in Boston in the fal l  of 1773. Diaries, newspapers ,
cop ies of personal letters , and official correspondence between the
A dmn ;ira l ty and comm anding officers on the American station have been
examined. Evidence points strongly to serious negligence on the
part of the Roya l naval forces in Boston for allowing the crisis to
develop as it did.  A major feature of this neg lig enc e was a fai lu re
of command . If there had been better conditions of command , there
is a good possibility that the tea party could have been avoided ,
and , although the Revolution would probably have taken place sooner
o r la ter , it would not have begun in Massachusetts or under quite
the circumstances as actually occurred .

CRU SADERS AND OPPORTUNISTS: NORTHWEST EUROPEAN VOLUNTEERS IN THE
WAF FIZ N-SS 1940- 1945

Researc her : Ca pta in Kenne th W. Es tes ,  USMC

The participation by forei gn nationals in the ‘,en’vice of the
German forces (Weh nmiacht) in the Second World War has evoked both
curiosity and consternation during and since that event . Pro-German
observers saw in it evidence of a great pan-Europ ea n niover me nt
against a Bols hevH danger , forging a new continental federation ,
led by the German Third Reich , which would rep lan , n m e  ~or ier nation -
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y it”s . ‘4an,’ i d e a l i s t s  m r  i i’ ir” t the ’ ’ , ” lves t ha t t r me raoj~i jn y 0 t t he
e n ’ ’ ’ ’  in o mm m n j i s t  p ’ . 0 ’ ’ ‘ n orm [ ij n ’npi i m r m v m ’ i  t h e  y j t ,~~1it  ‘ of t i ’ ’ ‘Pi , ’j  w a~
and ‘no m mm c m  i t u n ’ co i l s ;  so ’ of 1P’ocur( i .  Othe rs di’,mn m i s s ed  the
v ’ l a ’ t n n ’r i ’ ’ ’ : n’ m ’ n o ’ m  ‘is col 1,nbora n j o i n  o~ ‘‘m e 5.~~pst 5 m r f  , ‘ e m  ,- d mi c ’ m
‘~ m~’ J n a r t j c i p ,nn t S  w m m ’ i l ’ l pa i s t i f f  pm ’ n , n l t i n ’ s wh ’’rm n ’v ” rmt ” , c tm 0m ’,’c” l m m m i ’ ~

1 1 nc~ d ~he w r m mn ” :  si lo .

Te i s S t u m t v  att em p t s to i m iCn t if’ / t O n ” ~iy  e l i ’ i m ’ ’ r m t ,s in t f l ç  h ic t n r ’~
Oi ’  We s t  u n - cl e an vol ~nt em ’ rs  in tO” Ge rm -ma n mm i i i  tsr’/ by d et a il in n

‘ “ n  , t t , ’  m ’ f i m m e r i n ’ n ( . o’ , of the vo lu n t ,eer~ re e r iti t e l  in th r m ’ n’ n it  ions
o ‘ ,‘ , rt iv. e ” , ’ uropi ’——N orw ay , Denmark , and Hol land——dur ing  t r m e  19’3P_ :5

In i t , the largest group served on ground cor mmba t ‘tuty wi t h  the
m m 1, r t nLI t Z s t ~ f f e l  (Ar m ed Prote ’  ti o n Echelon) by vir t u e of th eir

c ’ af fi 1 iat i n n in the Nazi ho t rare by of ‘ i , ,lueo . 0,’ s t ’ i ’ lv i  rig
• ‘ ‘ 10 1 par t i c i  l’nr m c  rm j its , one ‘ ma y pOSS i b i y lea rn c or n e t  hi n i  o~ t Ot ’
c r ic t ’’ r o’ t he ir mi litary co lluh mm n ’at.ion , of Ge r m an a~ tit s’les toward

tm ncm ’ , and t~ n va l ue  this m ove rm ent contri buted to the over ’ 11 Gn ’r” ‘in
f ’ o r t , c i  pa r t i c u l a r l y  the t~a f f e n  SS.

r.’-,’: . 1 1  A’ , FOREIG N POLICY:  A HISTORY

°e’, ’archer: Ac’ ;istant Professor Kenneth J. Hagan

This boo k is a history of American fore~ n policy from co lon ia l
i’m ”, t m  the ; resent . The .to in i nan t  the mm m e is the n ’- x’ an s i nn j s t j c

ni ’. ire of the Asmerican experience. Each of the fifteen chapters
O:~~’n~ m it I m a dr’. in m , n t ic  “di olomatic crossroad ,” illustr a tin g the orev—
u t n .’ri t “aj or  and “ minor themes of th~ chronological i mer i od  treated in
the crma r )ter . For example , Theodore Roosevelt ’s takin g of Panama in
lPO3 set th e sta qe for Am neric an political , military, and economic
i n t m ” ’ i ” i ’ ~n in to  t h e  Cari bbean Sea and Central America. Fo l lowing
pres ent ation of the ‘di p lo mi ma t ic crossroa d’ is an ~na l ytica l section
e.;. liinin’; t rm e ‘ m e chanics and r e rson a l i t i e ’ , of po 1 I c y s m a ~~ir mg dur inq
• 

~~~~ per ’i ed cov r’ rn’ ’ l  by thu chapter. The rest  of m ’au 0 hap ‘e r is a
r .~ rra t i v’ acco u nt  conc l nd i ‘i~ wit h in n’~ p lan i  t ion of t he 1 eq ucy

. ‘ “ m : i ~ ’ ,it I ’ p ” t  1 / f’ ” 001 ‘C / - ” i k n r s ~ f t m m , i t  ; ‘ m ’ r i od  to ‘ a i r  ‘ , i c c e s s or ’ ,.
Th e boo t Is I r m t ~” r m ’ le ’ t a ’ , a t~~~ t f o r  up J m m ’ r  d i v i s io n  ‘nu rses  in A i m m ’ r m c a n
d inl o ma t ic r ’ i 5 t m m r ’~~.

k’-

APPL ICA T I(JNN OF JOHN ~AWL S ’  ~ T ! t ( m P Y OF d I N T  Ilk

Pesearcher: A ’,’,oc it , ’ Professor David E J o h r m ’on rm

P,awl s’ A f h ~”orj m~f lu’ , t i  en ’ has been OflO of the mo ot wid e l y—hailed
~~~~~~~ Ir m sever n 1 lou ,ide~ ~f lr ’ i t j s h — I n s ,e rm e , i n  phi losop l my .  It re—
(,pens iSoue ’~ abo ut J u s tif y in g the ~tm ’m nn , t ’n r n ’  and p ro  t ices of social
j r m S t  j tut ion ’,, 0’ ,~t tact’s t I r e  ‘I m e ’ mi n.i n t mi ~ i i i  t a r r i m i  ap pn ’mna ch to
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jur, t i m  i a t i on , and arques for a v a riant of the social contract theory.
1 m m p a r t  i c u i m r , he focu ses on now to j m i s t , i fj  a social structure which
pro.’ i t n ’~ i t s  r me m m’f mer s w i t h  l i be r t y  and w i t h  equal anmounts of the
; r i m m m a m ’ y goods of th is l i f e .

T h i s  resedrch invol ves reading both Raw ls and the cr i t ica l
l i t e r a tu r e  on Rawis, to try to understand precisely wha t Rawls is
n r ” ; ’ i i r m g  for . Then his e th ica l  theory w i l l  be appl ied to the i n s t i —
Ut ions of educat ion , poss ib ly  focusing on the concept of honor as a
~~‘ ‘ i d e  f or explicat ing and evaluat ing what Rawls is doing.

A NT ’IPJ OGY ON EVOLUTION AND EDUCATION

Pe’,earm ,oer: Associate Professor David E. Johnson

Criticisms of public and higher education have been mnam ie, and
generally i gnored , since at least the ti m e of Thorstein Veblen. The
fou r, of many criticisms has been that students lack motivation for
and fail to see the point of their school ing . A recent study ,
Evolution and Education by Michael J. Grady of the University of
Maryland , has suggested that one major source of this problem is that
t i me organization of the schools runs counter to the evolution of the
human brain.  The uni quely hum an parts of the brain seermi , on the basis
of recent evidence , to be able to initiate activity and evaluate the
results of that activity . Ma ny classroonms function such that initiating
and evaluating activity are the teacher ’ s responsibility , not the
students ’ . Therefore , the uniquely hunm an capacities of the students ’
brains are not developed to the extent tha t they could be.

The purpose of this project is to search out and compile articles
and parts of books dealing with physical and biolo gical evolution , and
the implications of the theory of evolution for educational practice.

* ** **

THE CONTROVERSY BETWEEN THE FEDERALISTS AND THE REPUBLICANS OVER THE
RE STORATION OF THE BERCEAU TO FRANCE IN 100]

Rese archer:  Assoc ia te  Professor Arthur A. Richm nond , III

The purpose of this projec t is to investigate the controversy
betw een the Feder a l is t  opposit ion and the newly install ed Republic
adi ’iinistrat ion of Thoma s Jefferson over the restor ati on of the corvette
Bercedu to the French government following the Qu asi- n4~ir of 170,’ l _ l Rm ’)
betwee n France and the Uni ted Sta tes.  The case of the I te r ce a u a J m pe~n r ’
to have present emi the Fedora lists , re ce ntly defeated in t On ’  e lec t  i ‘ mm ’ ,
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In’.’e’’, i ’ 1 . n t  i n n  has been c an ’ t — m d om i t  by m ’ ’ ’ ‘ 00  in A mer ican new’ , —
5a m” ‘ f  t n  ti:! ’ . i n n  t,~m ” ; i; m ” m ’S ot ~ fl liii t u n i c  irm vol’ j o ’i in b r i n i d n c ” ,

• “‘ ‘c”’r ican : ‘ y r  m ”~ ’ r i f  , . i m m ’ l j m m r ’ na t c m i i  1 f no ” t he . 1 m m  hi ‘,‘e~ ‘ m t I

Fri”; “ ‘ r ’ i ’ . tr’i 0 ’ b on” ’ i ’ j r m Affairs. ~f ie m m ; i t n ’ r ’ i , n l gl ’ ’ i rc ’d fr ee ‘ h i s
is i n  t O m ’  r m m ‘ ‘  “ of di ’~t’~ t ion , c o l l a t  inn , min i m n s o , r o o r a t i o m

j ’ m ’o mm I n ’’ id e.

* * *  **

Id N: PAl  ST A [ F  ‘SD ‘HE PHI ‘ J’”O NT OF MOPE I’S “ t I L ITARY O’~:’;ANI 7r nTIfl ’ i

Pp ir” hc r:  A ssist ant Professor O j i l ias m P. Roberts

T h is dissert i tim m n is a co: ’m Jm u rison of American military and naval
o r m m m ’ i z , i t i o n a l  va lues in the nineteenth century. The autho r int end s
t r’ni glm t th is  comparison to deter mine why the U. S. Army adopted the
c m n m : m .’ ; t  ‘of a genera l staff in 1903 , as opposed to the Navy ’ s rejection
of  a general st i ff in favor of a Chief of Naval Operations. The
m ; ’ m r m  lis ions re,’i c im , ’ l i n  this study should be helpful to the analysis
a r m ’l understan dinj of milit a ry institutions fri genera l and should pro-
vide a clearer underst :in’t i ng of the process of organizational innova-
tion in a m i l i t a r y  e n v i r o n m e n t .

*****

T Il E UNITED STATES NAVAL ACADL MY: AN ILLU STRATED HISTORY

~n~, , 1ircher . Ass is tan t  Professor Jack Sweetman

The objective of this project is to present a balanced , c hro no-
logical history of the United States Naval Academny from its foundation
to the present day. The narrative, to consist of approximately 50,000
words, will be comp lenm iented by sormie 200 illustrations selected by the
author. Recurrent them es to be treated include: the Academy ’ s
contribution to the rise and m aintenance of Anmeri can sea power ; the
deve lopnment of Academm iy activities and traditions; evolution of the
curricu lurmn ; the balance between education and training ; buildings and
‘nonu irments; Academy athletics; and profiles of outstanding superintendents ,
famous graduates , and colorful characters. A contract for publication
has been signed with the United States Naval Institute.

1 ~fl
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TH E [HI RAL GOV I INMJ NJ AND RE PI )Im RCE Pt ~N SI ’ J G , 10 3 1— 1 935

P m ’ S n ’  e m  a i m  Associa te P m o f e s ” ,or Phi l i p  W.  ‘,‘ Iarkn ’ n

TO is s t i t ,’ a mno l y in ’s t he  f i r s t  serious e f for ts  of the federal
c , m v , ’ n ’ m m ;  ‘ ‘ r m t n i m o  1 1 ect in  f n r ’ m , it i  on on econo rmm i c trends and to plan the
c o r n s t rm i c fin n of ohl ic works as anti  —depress ion pro ~ec ts. It covers
th€ ~ year’. l o l l  to l°31 and focuses on the activities of the Federal
[m’pl o y:ie n t St a bilization Board and the National Planning Board .

The FESB , established in 1931 , com impiled and maintained a six-
‘~n ’ :i r reserve oF federa l const ruct ion p roj ec t s  and coordinated construc-
tion activitie s with state and loca l govern mnm ents. The NPB , established
i n  1933 as tOn ’ pl a nning arm of the Public Works Administration , was
charged wit l n en suring that em ergency construction projects haul long

‘ n ’  societal value.

The NPB was a ‘more active agency and quickl y saw that public
wor~s was only one aspect of a planning effort. It therefore began
to expand its activities into resource plannin g .

In 1935 , the NPB and the FESB were merged into a new independent
~Im ’men cy , the Nationa l Resources Committee, which undertook a broad
pla nni me ~ e f f o r t .  The years 1931-1935 were formative ones in the
development of a forma l p lanning effort. This exarsination is desi gned
to further an understanding of that effort.

*****
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m ”, PADFPRO , i,n ne ’~ C. , Ass i’ , t ’mn t ‘ r I ’ s  cor , i i i t ~~ ’ , A l iiem ’ o t e rm mmia 1 H i s t . o rj
of 5 n n m n ’ Armiro tel ( ‘in t v. A nim i sm ’ ’ 1 1 5 : E r  i v i  t ’  I y Pr m n m ‘n t  , 1 “ 177

T Om ’ en t i r ’ n a mm O is t O n  pm ’m m ’ l i c t  ~ ‘ the ef t or ts  nm f t ’,- in ’ mm f y — t ’ .’jo
authors  w i th  each m . ’ iapter cove r i n g  i ma r ’ t i , m j l a r ’ topic or tOn ’  me in ~,fic ’
h is t o r y  of Anne A rundel Count y .  Tom t eth e r Sn’ cO,i~,t,er’, f m ,mn ’ ,n
m iensive nar ra t i ve  of the county s l ast. In addi t i  a rm to di rec t i r m ’ ;
trim v ir ious aut. ’m on’s and hand l inn the comnp mm s i t , ion a n t  p r in t ing  ~ir ’ r i n q e —
“rent s , the ed i tor wrote a chapte r entitled “Ann e A rm j m m d e l ’ s N aval
Heri tage. ” T hi s chapter nar ra t e s  the county ’ s L,rr’iti m e hi s t r i r’, froc m
t o ’  first coastal defenses established during the Revolutionary Wa r
through the establishement of the Nava l Academ ’iy, the A n n a p o l i s  Nava l
Air Stat ion (the Navy ’ s f i r s t ) , to the a c t i v i t i e s  of the David ,‘~~.

Ta~’lor Naval Ship Research and Developm mi ent Center .

LAL DF PdILAP , W ill i a i :’ L., Associate Professor , ‘Brit ish Naval Failur e
at  Long Island : A Lost Opportunity in the American Revolu t ion ,’
‘o’~ YP nrk H is tory , LVI I , (July 1976), 3~ l.338.

The B r i t i s h  armny has frequentl y been fau lted for oe r’ m i t ti m m q
ia sh inqton ’ s deteated army to escape tr omni Long Island at tee ee l
of Au gust , 177 1,, thus a l lowing the American cause a period for
recovery -—tha t they finally returned into ultimate vict ory and
independence. This e s ’ a v  examnines the position of the Royal Nav y i n
that ca r im pai g n and analyzes the motives of Admira l Richard Howe in
not block~eq Wa shi r”gton ’ s ~~it route , Becai,ise Howe w,R c over-
confident and excessively conservative in his operation s and because
Washington was a qa mmrh ler , and had to be on this occasion , the Am ericans
made their fam ous escape and preserved their chances for independence.

*****

CALDEPJI[AD , William L. , Associate Professor , “Naval Innovation in
Cr i s i s :  War in the Chesapeake , 1213 ,” The Am’a’ rican N~,ptune , X XXV I
(July 1976), 206-221.

Much has been written about tOn ’ war in the Chesapeake in 11 114
that culm r mi na ted in the Br i t ish repul se at  Fort McHenry and Francis
Scott hey ’ s creat ion of our Nat ional  Anthe m . Mn m r  p n’e ;m ar i ti onis for
that remarkable summer , however , were trade during the preceding year
and the sum m~mner of 1813. Th is essay t races the events of those warim i
days inc l ud i ng the probing of American defenses at Baltim imore,
Anna pol i s, and Kent Island , the first nearly successful use of the
torpedo , and the emergence of Captain Char l es Gordon as a minor naval
hero of the War of 1812.

* *** *



1’OUL I CAT I (W~ h iS TORy VU T ’ART,’. I I “iT

CLARK , El le ry  H., Jr ., A ’,”,ociate Professor , Red Sox Forev er .
Hicksvi lle , N .Y .: Exposition Press , 1 977.

T ’ iis book is a comiibined docum entary -human interest analysis
of pat~ erns , trends , failures , and success of Boston Red Sox , 1901
through 1976. Oven ’ 70 documentary letters written during the past
1~1 ve in’s to the  author from Red Sox players covering their 76- year
spectrum ; to date illumi nate the scholarly central theme : in order
for the Bostons to have succes sfu l teams they mnust combine both
in tang ib le  assets  ( teant unity , dedication , pride , and determination)
~rm d tan ’tihle assets (the proven abili ty to play the game well in all
its technical aspects). Thirty-two pages of illustrations and a com-
plete index are included . The documentary materials test and prove
the centra l thesis and provide the author the opportunity of making
interpretations and drawing conclusions both original and of scholarly -
athletic 3igr ifica n ce.

*****

‘,) LETTA , Paolo E. , Professor , “Bryan ~ Baltimore , 1912 , ‘-Jilson ’s
Warwick ,” Nebraska Hist,,p~~ 57 (Summer 1976), ?OCl-225 .

Given the d iv is ions  w ithin the Denmocrdt k Party , Bryan most
l i~ r~l y could have won a fourth presidential nomination had he desired
it. Because he had run three times and lost , and for other reasons ,
‘me deci ded to support the candidate that best represented his own
pro gressive principles. At first he leaned toward Champ Clark.

~~~~~~~~~~~ ‘,~h~ n conv inc ed that Clark was too close to Tammany Hall
a n t  ‘ s t  i true progressive , he won adop tion of a resolution i n the
n,n ’ im mm n al convention that excluded any delegates beholden to Tammany
and J. P. Morgan. His later switching of his Nebraska delegation
from Clark to Wilson was probably instrumental in Wilson ’s vic tory
on t O n ’ 46th ba l lo t .  Bryan ’ s b r i l l i an t  parliamentary procedures and
evo~ ’tive ora tory thus insured that a true progressive would he
ranmed dt a time when a sp l i t  between Taf t  and Roosevelt meant the
e lection of Wilson.

COLETT A , Pao l o E., Professor , “The Peri ls of Invention : Bradley
A. F iske and the Torpedo Plane ,” American _~~~~

j ,37 (June 1977),
111 — 127 .

While transiting the Strait of Maqel lan in 1910, Fiske was
amazed a t the way al ba tross kep t up with his ship and he determm iined
to study aeronautics. While on duty with the General Board and with
the fleet , he patented a torpedo plane in 1912. D y th u notion of a
sing le lever he would detach a strap holding a tOn ’pn’ao t”c’n ea th a
plane and point it towards its target w h i le at th~ ‘ c m ’ ‘ : m ~’ :~initin q
the Start inn mechanis m . Unable to m t  ‘-~‘ ,t the N . m  1m m ‘ s equip men t
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he .as startled following Wo n -id War I to l ea rn  that  t he  Navy was us i r i ;
his l m l t , ’ni tm ’d invention. He sued the Governm iment for infringi n g upon
‘is patent and at t n ’ r several years won his suit , m eaning that the
Government had to pay him $1OR ,000. However , a superior court found
t h a t  he had never provided a wor~inq nmode l and he lost his suit.

* ** * *

LOVE , Robert W., Jr., Assistant Professor , “Bureaucracy and the
Exploitation of New Technology : the Sea Powers and Naval Aviation
in the Era of Disarmament ,” Asymmetries in Ex~~~~tin~~Techno 1~~y.Santa Monica , C a l i f .: RAND Corporat ion (1976) , pp. 1-20 .

From 1921 to 1936 , the sea powers sought to limit the threat o~
war in the Pacific by a system of arms limitations agreements. These
l’acts concerned the most mature weapons systems but could not contain
e .gm l oitation of the new technology of military aviation. The “di sar’mm-
n” ent system ” worked so long as the sea powers agreed that peace was
a orimary foreign policy goa l . It failed when this agreement
collapsed . The configuration and political alliances of the rival
naval establishments were secondary influ ences in the growth and
‘tevc’lopment of naval aviation.

*****

POTTER , Elmer B., Professo r , Nim itz. Annapolis: U. S. Naval Institute
Press , 1976.

Tu e gr dnl’iSOn ’I of a Ge rman immigrant and ers twhi le  seafarer  who
bui l t  a steamboat -shaped hotel in Fredericksburg , Texas, Ches ter
‘.imitz was born in Fredericksburg four months after his father ’s
dedth .  ~ec’inrj no other way to f inance a col lege education , Chester
appl ied for an appointn ment to We st  Point , was turned down , and
a ’  ccncte’t an appo intment to Annapolis. He was graduated seventh in the
class of lOO fl and had his first duty aboard a battleship in the Orient.
In the Far [ast  he co mnn mianded a gunboat and , whi le  an ensign , was ap-
pointed to conmim and a destroyer . He ran the de s t royer  aground and wa s
i s ’ j r t - r i m a r t j a l n ” t  hut was let, off with a reprimand . Returning to the
United States , na~ commanded a s er ies  of submarines. During this period
he m a rried Cat her ’ine Freeman , who acco mmmpan ied him when the Navy sent
him to Gr rrm ’ )ny tj, study di es el engines. Returning to the United States ,
rj r . s m ipe r in t i rru t n I tOn ’ building of a large diesel engine for an oiler .
[i’i r i r m q ‘4’mm 1’] ~1ar I , On’ served as executive officer aboard the oiler
and , ‘.•ii th LCD’~ ! ‘m r y Din qer , m 1i ’~~j”,n’d underway refueling .

After t h war , N imi s uper i ntem ’ted the building of the subm~ri ne
ba’~’ a t , Pr- a rl mi rhor , itt en m d n d  the Nava l War College, as tac ti cal
offi ’ n’r ~rm t m’oni ,i ‘“1 the ci r cul ar formmm a t i on in the U.S . Fleet , and
n” ,ta b l is hn ” t  ‘ t  tOm e m ’ nmi ’ i e r ’ ~ity of California one of the first NROTC
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uni s . Suhs ’.~uenm t 1y , is c ’ipt am , hi’ conn; m,inrj ed the cr u is’’ r A i ’~m is t a
then f lan ’ . ’r i ; m of t h n ’  A s i a t i c  Fleet . As rear a d m i r a l , he c o ’ v . , n r ’m ’ t ’ ’t
Ba t t 1e~ e ip  D i v i s i o n  One and ‘ ,n ’ r ’ ved n ’ , chin - f ~f ~~ ‘;ur~-~ n ~ 4 N i v i ra tion .
Fol lowin g t he Japanese att a ck on Pear l  Hi  rbor , Prm ’ ”, i dent Po im sn ’v rr it
arid ‘ e;. r e t a r y  of the Navy Frank tlnox s e i e m’ t n ’ t I,dnm ir ’ nl N im ’ , i t i tm  ~~~~~~~~~

coi’mr -i ancl of the Pac i f i c  F lee t .  He ,i rn ’ ived ,1 n E’ n ’ i r ’l  H a r h ”r  ‘o a ssi
t h i s  laty on Cr i ri ’ .tr’mas day 1941.

Sut~~- ’ , a n ’ r m t .ly Ni m i mit ? was made Co umm an d e r _ i rm _ C m m i f  i 1  i ’ ic 0cc- in
,A r ’’ ’ a s .  In t h i s  ca p acit y , tnqether with Ad miral - 1 . ~‘ in’, , Cor’m; ,nn’ l’’m ’—
i r n —I h f m ~ f U.S. Fleet  , he dev ised mos t, of t, Or’ ~ ra teqy  t h a t  ‘j r ~’ e l I  n’d
Japa n . H’ d i rec ted  oper .m t io ns fro mmi Pn’irl Ha n’bar j~~ t 

~ la t e 1 ~~~ ‘.if’a n
h s h i t ’  ed n i ’  ‘ iead ’ ;ua rt ,er s t i )  Guam to be nearer t O m ’  .-,‘n ” , t w . i r ’ t ~ : ,n ’ i  m m m

:umr’ Al tha t, t ime f ’ i  wa’ promoted to f lee t adi” m ral . A t  t rmn ” c-n i

at thi’ wa n- f m  sig ned t On ’ Japanese surrender instru m ent fcmr t O n ’  ni te
States ,

As Chief of Naval Operations following World War II , Nin m itz  had
the unhappy duty of presiding over a shrinking navy . His last
official act as CNO was to endorse Hyrnan Rickover ’ s plan for building
a nuclear -powered submarine.

Hi s tour as CNO ended , Admiral Nimitz with Mrs. Niniitz moved to
the West Coast but returned east in 1949 when the admiral was asked
by the United Nations to supervise a plebiscite in Kashmir. When
it became clear that the plebiscite would never take place , ‘ii im iit z
res igned and returned to the West Coast, where he spent his declining
years. He died in 1966 and was buried in the Golden Gate National
Cemetery at San Bruno , Califo rnia .

POTTER , Elmm ie r B., Pro fess or , “Adm i ral N im i tz and the Ba ttle of
Midway, ” U.S. Naval Institu te Pr~ edin s 103 (Jul y 1976), 60-68.

The article “Admiral Nim it z and the Battle of Midway ” was an
adaptation of one of the chapters in the book Nimitz , intended to
publicize the book.

*****
SWEETMA N , Jack , Ass i stan t Professor , “Books of Interest to the

Pro fess i ona l,” United States Naval Institute Proceedin,9s 103
(Jul y-December 1976); 104 (February-April , June 1 97fl .

A monthly feature of the United States Naval Institute Proceedin,~~,
this column contains capsule reviews of from 25 In 30 hoof’s of interest
to the nava l professional. It is divided into five topical sections:
Nav al Affairs; Maritime Affairs; Militar y Affair’ ; lm ’ t . ,’n’ nationa l
Affairs; and General.
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“lAN , Jack , A s s  i s t . n n t  Professor , “Aboard Subchaser ?fl6 .” Uni ted
S t a t e s  ~,nval Institute Pruc~ed in q s , 193 (September 1976), 69-71.

IO n’ ex~er i e ncesof a young seam a n serving aboard an Am e ric a n sub-
c m i  “r in Em i r o pc ’an waters  in World War I are recounted in an a r t i c le
t . , i- -’-d on ~nic pos t ’ i m im ;ous papers of Mr. l3 lanchard M. Neal.  Ne il enl is ted
In ’ ‘ n m , na’,, ’ i ns t  w as  ass i g ned to S m j t c h a s c ’ r  20,6 in A pri l  19 18. His boat
cr - s o d te ’ ’ A t l a n t i c  in June 1918 and ‘ , ; ‘ ‘ ‘ n m f  t On ’ n m n ’ ..t f i y n ’  m~ flt O s on

i —Su h m’ ;riri ne :~a trol in tip Ir i sh  Sea . oil u~i i nq tnn Ar n i sti cc , i t
in  i t a m ’ n ’  I t m  t n mn ’ ‘, ‘ m r ’ t tm ~m ’a Mi n n ’s~in ’n ’p i n q Det ,ichi ’ n ’ m nt and p a r t icipated

~~~ c i ’ ’ a r i n m : tn~ g r ’ . m t A l l  in I mine f a r n ’ , i ’ m n ’  between- tOn ” Or knc ’’/s an d t he
ii . t of Non ”w n  i -

~-‘A’ r , .LiC~ , A~ sist n~ Prstn ’ssor , ‘‘N ot able N a val Pin~’s 0’ 19~6.’’
‘ m m t c ” t  S n ’es ‘.i~ al I n s t l t j t e  Proc eeml inv js , ~~ ( nii ir~ 197 1), ‘

~~-99.

~n ;j5 article review s the author ’ s ~e 1 n ’c t i m n of ‘ ~~~~ niost oat ‘,ta n’I in~
i O O ~ s m ‘‘ n v a i ar id mar itim e affairs t’ub l i ‘ hod in 1 ~ A t it il of
e m  m f m ~ ”n  t itles are treated :

Pattleshi p s: n i t e d  S ta tes  Batt lesh i ps in .4nrl H ‘.~a : t ~ ~~i r  t
ii. P m . l m n , Jr . and W i l  h a m  H . Garz f’e, Jr.

Comba t Fleets of the World 1976 / 77 :  Their S h i t s , ,“ir . n ’ n ’t and
A r i m a ir men t by lean L.ahay T’e Couhat , ~‘d it m r .

‘ ir ’ i’ m n . n r j  of tmr n~~r i r i rm ~‘Oiv ,~1 Cinht inr i  Shinc~ V ri l mir ,’ V~ . P_ S .
- ,

.‘~
‘, i ,  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ D~~~~sinmn’.”

E 1 ’ mc: n ” m ni ic s  and Sea Power by V ice  Admiral  Sir  A r t h u r  ~n ’ :l’’r , ~‘ P[ .
CU , OSO , DSC , Royal Navy (Ret i red) .

‘ O ’ ,-J tOne Pi t .tlesh ,fp_, NIA JNE was
__

Destroyed by AminO r n 1 H/ an 1 .
Qi~ kover , U. S. Navy.

i n ’ s F ’ m ’ m t i n 9  Shi ps : 1 9 76 — 77 I i i  Capta in  ,iOhfl E. Mm m rn m , Llov .n l
Nnv ~ ~P et .  i r~’d ) ,  edi~~or .

L i t  t e rs nnd Pa iers of A l f red Thayer Mahan by Robert Seager I! and
t ) i mr is  Maqu irc , editors.

‘-‘.nr ine s i n t fm e Revo lution: A H l s t on ’ y of the Co n t inen t a l  M a r i n e s
m n tO n’ J~mer ican Ri ~~l ut on , 1 77 r ~~] 703 by Cha r ln S H S n i  tO

- Roos ’-v”l t ‘ s Navy : 
- 

The Pr- i v ate War of the U. S. A t l an t i c  Flee t ,
l039 _ 1 3 4 2  by Patrick Ab h a zia .

Naval  Pol i’ . y between t, fm o Wa r , m f o l mj , u ,  I I :  The Perind (if Reluc tant
‘ ‘a l m e r i t  1930 —1 939  by C n; ’ t . n in ‘ t n ~n f m c n Rosk i 11 , Roya l Navy

( Rn ’ t i n  n’ nI )
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Ni~~h t  \ t i o n :  MTB F l o t i l l a  at War h~ 
Capt ‘mi n i P n - t .er Dic kc’ns , 050,

MBE , USC , Roya l Navy (~e t i r o I ) .

Nim i t z  by E. B. P o t t e r .

He Watch: A Mei ’moi r by Admiral E lmno P . Zu mwa it , Jr - , IJSN (1 .t i red)

Shi ps and A i rc ra f t  of th~ U. S. Fleet by Sam uel L . Mon so n and
John S. Rowe .

The Soviet Naval Offensive by Rear Ad m ir a i Edward Weqn”nr’r ,
Fede ra l Ger m an Nav y~~Retired) .

The Soviet Navy Today by Captain John E. Moore , Roya l Navy

~T~ ffred).

Ti tans of the Seas:  The Devej~p~n ent an d ,~,perations of Japanese
an ie~ T can~~~ -rT~r T~sk Forces duri~p~ World W a r II by
James H. Belote and Wi Tii~ nm M. Belote.

The United States Marines , 1775 - 1975 by Brigadier Genera l
Edwin H. SinFlons , USMC ’f~etired ) .

SYM ON D S , Cra ig L. , Assistant Professor , Charleston Blockade: The
Journals of John P. Marchand , USN, 1961 -1 862. Newport:  Na va l  War
College Press , 1976.

This volume is comnpos ed of mnate n ial derived fromn the p r iva te
journals, letters , and official reports of Comma nder , hater Captain
John B . Marchar id , SN , who served as the senior officer on the
Charleston blockade during the Civil War. The previousl y unpublished
papers are tied together with connective material written by the
editor which makes up about 35 . of the volume and mua ke s the whole a
‘ me a n ing ful narrative.

The nar ra t ive  begins when tla rchand is issi  ‘ i nn n ’ i t i m  c e m m iimia nm ’I the
IJ .S .S .  Jan ni e’, A d rjn ’ r , ‘nd n o ds w hen he is orde red from I f i n  la m es Pndmme r
to comnmand a rme w ~f ni ~~~. Wh t ie on tOn’ Ad qer , Marchand s te a m  s to [ m n r n ’i t m e
in pursuit of Mason and Sl idell , b e so mmm m s involved in forei n in t r igue
in London , takes part in the expedition t ij i inst Fernan dina , Flori da .
explor es t,hp Stono River as a possible avenue for an attack on
Char les ton , and , of course , chases , and boards , woul n i- hE ’ h lo ck amf
runners. Throu g hout the narrat ive , however , run t hi’ t hemin n ’s ~i f  t m m ’ rn ’ I n ’ ’m ,
“ m mnnmn atony , ambition , anxiety, and doubt. It is as much i persona l
r )n ’ l’moir of a sail or as an account of the blockade.

1??
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WAR KEN , Philip W. , Associate Professor , “Intervention in Laos , 1904-
10 74 ,” in Dict ion,~~~,pf Amer ican History , New York: Charles
Scribner ’ s So ns , 1976.

In 1954 , the Geneva accords e st ab l ish em l an independen t Laos and
provided that its government should encompass all p olitical facti ons ,
includin g the Con~nu n ist Pathet Lao. A nimerican po licymakers , however ,
n lm t , 05tri a coalition government and a neutralist foreign policy. Irm an
e tf o rt tm change the direction of Laotian policy, the United Staten
p eriodically suspended aid to the governmen t, but , as this seem ed
counterproductive , increasingly turned to covert intervention in
Laotian poli tical affairs. LI . S. action was motivated by a co n m r m mi tm erm ~
to the conta i nment of communism and a be lief that . if one country fell
to the Comm iniuni ists , another and then another would also fa ll , the so-
called domino theory . U. S. activities in Laos were terminated at t he
time of the withdrawa l of American troops from V ietnam ni in 1075-_Laos
had a coali tion government and favored a neutralist foreign policy.
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C A L D E R H I  A , W i l liam L. , Associate Professor , “The Navy in the Chesapeake ,
Wa r m i f 1812. ” Paper read at the Military History Roun dtab le ,
r~,fl t imore , 18 November 1976 .

CA L . DER H EAD , W illiam L. , Associate Professor , “Two Hun dred Years of
Black Histor y in Anne Arundel County .” Paper read at Bicentennial
S’ 1’ m ’ m t m os i um , Annapol is , 23 November 1976.

COL ETT .A , Pao lo E ., Professor , “The United States and I ta ly  in the
Allied Naval War Council of World War I. ” Paper read at Genova ,

t a l y ,  22-30 May 1976.

[~~TI 5, n , n n e t t m ~-,t . , Sapta in , USMC , “Student and Computer Dialogue. ”
r’, m n ’ i ’ read a t  WA PA Symposium on Computers in Education , U.S. Nava l
A nd n ’ m y’ , Annapolis , 18 May 1977.

H’~m LAN , i en r mn ’ th J. Assistant Professor , ‘1 9th Lentuny Ur igins of
‘mfl t n - m l m m) r rir , American Naval Strategy . ” Paper read at the Marine

Cor ps S t a f f  Col lege,  Quant ico , Vir g inia , October l97~ , and at the
U .S. Foreign Service Institute , Washin gton , U. C., Ijecemher 1971 .

HARPOD , Frederick S. , Ass is tan t  Professor , “ En l i s ted  Personnel in
, - m - :erican M ilitary History .” Paper read at George Washington
University, Washing ton , D. C., 24 May 1977.

, l9t r~Sflth David F., Associate Professor , “Russell on General [ a n  t s . ”
Paper read at the Eastern Division of the American Phi losophical
Association meeting , Boston , 27 December 1H76.

LOVE , Robert W. , Jr ., Assistant Professor , “Bureaucracy and the
Exploita tion of Technoloqy : Naval Aviation in the Era of
Disarmament. ” Paper read at Rand Corporation Seminar , Washington ,
D.C., 8 May 1976.

* * ** *
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L . m,’lV [ , Robert W. , Jr. ,  Ass is tan t  Professor , “An g lo-American Naval
Diplomacy and the Second Front , 1942 .” Paper read to the annual
meeting of the Association of Contem !mpor ary Historians , Insti tu te
of Histori cal Research , University of London at London , 10 Jul y
1976.

*****

LOVE , Robert ‘J.. Jr., Assistant Professor , “British Forei ri n Policy
and the American C iv i l  War:  The Lyons -Seward Treaty of 1262. ”
Paper read to the annual meeting of the Conference on B riti sh
Studies , Snowbird , U tah , 8 October 1976.

LOVE , Robert W. , Jr ., Ass is tan t  Professor , “The Irrelevance of
Command of the Sea .” Paper read at the Marine Corps Staff Colleqe ,
Quantico , Virginia , October 1975.

*****

POTTER , Elme r B., Professor , “The Navy and the Merchant Marine : A
Fruitfu l Partnership. ” Paper read at Sea Power Seminars sponsored
by the Navy League of the United States , at New Orleans, 20 Au nust
l r , 1 c  - . , ,i -.i. r~~~~~-.,, .., ~)r\ ~i- . _ . _ L  ~re7’1,, ~~~~ a :, u a,. i.an  J L ~~~J U , LU ‘ ui, LI I

*****

POTTER , Elmer B., Professor , “Sea Power: Pittsburgh’ s L ifeline .”
Paper read at the Bicentennial Seapower Symposium sponsored by the
Navy League of the United States , Pittsburgh , 9 fIovember 1976.

* * ** *
THOMA S , Jam es P ., Jr ., Assoc i a te Pro fessor , “Heraldry .” Paper read

to the Annapolis chapter of MENSA , Fe bruar y 1977.

*****
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CHEMISTRY DEPARTMENT

Com,!iander John M. Hoff nmn ann , USM , Chairman

The research efforts of the Department continue to mirror the
i i V i ’ C ’ ,i ty  that is c heniistry and the pronounced extension contrib uted

by  two act ive biologis ts.

Starting with the more theoretical end of the spectrum we have
a trul y prolific worker (Montqomnery), who has published three papers
on the bondinq states of diato mni ic molecules as well as directing a
student in the development of a computer program to analyse nuclear
:- ,y~netic rc’sonance spectra . Still in the fundamental vein , we have
worked on the kin etics of the decarboxylation of malonic acids (Jones),
the study of the distribution of carboxylic acids between solvent
‘eases (Koubek ) and the preparation of 1 ,2,3-triphenylcyc lopropane

( } ~~ + “mann)

A fair proportion of the research relates to environmental and
other applied problems of the Navy . The David Taylor Naval Ship
Research and Development Center supported work on antifoulirtq paints
(Ressler), detergent efficiency (Zimmerman), quantitative determination
of detergents in waste water (Massie) and prevention of corrosion of
copper-nickel pipe by poll uted water (Gomba). Severa l sources
supported work on explosives including the determination of RDX in
effluents (Prestia), t he photoche mi cal decom pos iti on of suc h
nitra nnines ( Rowel l )  and the preparation of a standard liquid pro-
pell ant (Rowell).

Of a more biological flavor is the research on the copper-
catalysed oxidation of hemogl obin (Lauer), genetics research
(Weingartner) , preparation of anticancer agents (Trident Scholar
Gerhard) and the extensive field program on the water quality of
the Severn River (Corey).

With roug hly 45’ of the De par tmen t do i ng research an d w i t h
m any of them involving students in their research , the contribution
of these scholar ly e f for ts  to the educational m i s s i o n  of the Academy
is significant. The publi cation of some of these results in the
open literature and the service to the Navy offered by ma ny others
enhances the prestige of the Naval Academy in both the civilian and
naval coniim unities.

.4
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O X I D A T I HN OF ~2 tmj Cl
2

Pesearcher : Associate Professor Frank J. Gnamnha

Sponsor: David W . Tay lor Research and Development Center , Annapolis
Labora tory

Unexpected corrosion of 90— 10 Cu-Ni pipe , ihoard surface ~es~els
being outfitted on the Jam es River has led to the propo sal tha t S -

was responsible due to the pollution of the river by sewage. Chlorin-
ators have been successful in treating seawater to prevent fouling of
Ti alloy tubing and in preparing potable water from seawater aboard
s~ ’i p. Th i s  investigation was concerned with the rate of oxidat ~on ofS by Cl 9 to see if ch lor inators can a lso e f fec t i ve ly  remove S~~ from
seawater ~nd thus prevent corrosion of the condenser tu~es. This
investigation has shown that the rate of oxidation of S by Cl 2 isQuite fast , providing there is efficient nmixing of the seawater with Cl 2.
Conventional methods of following the rat e have proven unsuccessful. 9
Competi t ion react ions of C L, wi th  phenol (rate known ) versus CL, + S’
have ~hown t~at the first o~’der rate ~~nstant 1 is at least of th~ or der
of 10 sec 

- 

and not greater than 10 sec (rate of proton transfer),
at 25°C. Since the half -li fe of ~2 in oxidation ~tudies by oxygen is
of the order of 17 minutes , the Cl 2 oxidation of S’ shoul d be near l y
of t he  same order. It appears that assumption of the role of ~2 in
corrosion of the condenser tubes nay be unwarranted unless inefficient
mixing of seawater with air occurs. While chlorinators nay be effective
initially in removing ~2- , the generation of C1O may also serve as a
corrosive agent.

PH pH DEPENDENCE OF THE OXIDATION OF HUMAN HEMOGLOBI N BY COPPER (U)

Researcher: Ensign Linda D. Lauer , USNP

Sponsor: Naval Academy Research Council

The reversible oxygenation of hem no qlobi n involves the bindin g of
m m / y i n  to th~ ferroporphyr in (protohemnie ) group. Thm’refore , the
etf c - r ,tive transport of oxygen requires tha t the o ’idat ion of Im em mo-
m i lohin be minimized , and it becomes important to unler ’ ,t an md t he va r ious
m nnechani sm n ms by which hemoglobin can he oxidize d .

Previous studies of the ox ida t ion  of hum nan heninoq lohin by C u ( I1 )
have s~.own major disagreements in the mechanism of the reaction and in
th e catalytic effect (if any ) of copper ions in the oxidation. These
studies , however , were not carried out at the samrme pH . The objective
of this project is to examine the oxidation reac”ion at various pH
valu es and copper concentrations.
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?esparc Fm p reviously conducted at pH 7.4 has led to the conclusion
that Cu( Il) can be hound to the protein portion of the hemoglobin
molecule. The binding has been proposed to take place to the s-2
~isti d ine residue; copper bound in this manner cannot oxidize henio-
g lobin .

Preliminary experiments indicate that the oxidation of oxyhemo-
gl obin is pH-dependent, and that the rate of oxidation increa ses as
the pH decreases. In view of the pKa of histidine (5.6-7.0 in proteins),
it is reasonable to suppose that as the pH of a hemoglobin solution
is decreased from pH 7.4, more of the f’ -2 hist idine residues are
protonated. This precludes binding of copper(II) , and therefore
increases the effective free copper ion concentration in the oxida-
tion reaction.

*****

A STUDY OF ANALYTICAL METHODS FOR QUANTIFYING DETERGENTS IN WASTE WATERS

Researcher: Professor Samuel P. Mass i e

Sponsor: David W. Taylor Research and Development Center , Anna pol i s
Laboratory

Measurement of the absorbance at 320 mu of the blue complex
formed from non-ionic detergents , conform i ng to Mil-D-l6 791 spec-
i’ications , and ammonium cobaltothiocyanate with subsequent extraction
bj benzene from saturated sod i um chloride solution has been shown to
be a satisfactory method of determining quantitativel y the concent rat i on s
of th ese deter gents in concen t ra t ions between 25-200 ppM with best
r” l~ hg~ j n~~ hc~f,~c~~n ~ O_ 7 6 n~~M- ..~~ ~~~~~~~~~~~~~~~~~~~~~~~ - rr

The technique has been shown to he satisfactory in distilled
water , synthetic seawater , and filtered Severn River water .

The presence of oils at concentrations of 75 ppM did not affect
the absorbance at 320 mu.

While complexes from each detergent showed absorbance at 320 mu ,
each detergent needed its own calibration. The method need s further
study and refinement.

Concurrent studies by a technician were comparable and showed
tha t the method was of genera l utility.

*** * *
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A PPL ICA TIPN S OF VARIATIONAL PEPT IBATT ON THEORY TO flIATOMIC MOLECULES

Researcher: Lieutenant Henry E. Montgomery, Jr., LI SN

O t m o n sor :  Naval Academ y Research Council

2 + 2 +Accurate wavefunct ions for the  (ls- ~ ) and ~
‘u (2t ’

~
) states of

of the hydrogen molecular ion have been obtained by diagonaliza t ion of
the von Koch determinants which result when the Schrod inger equation is
expressed in elliptic coordinates. The wavefunctions have been used to
calculate expectation values for the total energy , the kinetic enerq

potent ia l  energy and the quadrupole moment integrals • ‘ X 2 . and 7
A method for determini ng which regions of the wavefunction contribute
mn ost to a given expectati on value has been developed and used to
clenerate contribution profiles for each operator . The expecta t ion
values and their profiles are being used to evaluate the accuracy of
appro~imate wavefunctions.

*****

POLAR OGRAPHY OF RDX HYDROLYSIS PRODUCTS IN EFFLUENT OF ION EXCHANGE
COLUMN TP,EATEMENT OF RDX WATER

Researcher: Assistant Professor John V. Prestia

Smm ,r i so r Naval Sea Systems Comand

The hydrolysis of RDX in basic solution has been studied and the
products of the decomposition have been identified . Dr. John Hoffsomnmer
at the Naval Surface Weapons Center has noted that this sammme kind of
decomposition of RDX takes place on an ion exchange column (Aniberlite
410—st rongly basic forrmm) arid is L u v r C n i t i y  involved jr scalin g up this
process in ord er to treat waste streams from loading and/or den m ilitari-
zation operations.

It is highly desirable to have a simple mmmonitoring device on the
effluent side of this column in order to know when the column has failed
or when the column needs to be regenerated . This project involves the
use of rapid scan sing le sweep polarography at a handing mercury drop
electrode as a possible monitoring device.

RD’ is known to show reduction waves in the range -0.4 to -1.3
(~~‘r’,us SCE) and a Field Polarograph has been developed by Becktel and
Whitnack at the Naval Weapons Center , Ch i na La ke, which mi ght be adapt-
able to this application . By analyzing both the RDX water input and
the ‘t fl’ Jerm t. from the ion exchange columns , results of this research
s” w th at RDX at levels of about 0.5 ppm in the effluent streams may
he mle t , ’ n  ted by polaroqraph methods. Attempts to identif y products of
‘hi in cna r ’m m no ’,it ion by polarography have been unsuccessful to date.
Red uc m’n n , of other nitro-conta inin g compounds such as n i t r m’nb”n .’ o’ ,
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nitr om im ethane , and more importantl y dim imethylnitranmine (since RDX is a
n i tra n mine), indicate tha t it is the reduction of the nitro groups of
t he  ‘~)\ that is responsible for the observed reduction waves.

)etai ls of this study have shown tha t the limit of detectability
(about 0.5 ppm RDX) and the fact that the known decomposition products
do not appear to interfere make the polarographic method a viable
candidate for monitoring the eff luent streams of the decomposition
processes. Fur ther work in this area would have to be centered on the
hardware to be used , portability, etc. The Field Polarograph mentioned
can probabl y be utilized .

* ** * *

ANTIFOULING COATING

Researcher: Assoc ia te  Professor Robert R. Ressler

Sponsor: Dav id W . Taylor Research and Development Center , Anna polis
La bora tor y

The ;iajor effort expended was an exhaustive search of the liter-
ature , searchinq for what has been done , to date , i n the way of
developing epoxy coatings for marine vessels subject to corrosion ,
fouling, and the mechanical destruction resulting from abrasion and
cavitation at high speeds. In particular epoxy systems are amenable
to the re la t i ve ly  unco m pl i ca ted  appl icat ion procedures sui table for
drydockinq operations. Epoxy coatings are potentially most interesting
because of their generally good properties and because the procedures
are ava i l ab le  for incorporating ant i fou l ing properties.

*****
PR~PARA TIHN OF A MODEL LI QUID PROPELLANT

Researcher: Associate Professor Charles F . Rowell

Sponsor: Naval Ordnance Station , Indian I-lead

The purpose of the research was to prepare a “standard sanmple ”
of hi ghly purified NOS 365 to perm it measurement of reference
properties for both design and quality control.

A mi m ethod of preparation of the components by a technique which
avoided the possibility of produc i ng the most coinnion impurities found
in manufacturing was developed and used to prepare one-half kilogram
of the desired m rmat er ial . The product was carefully analysed for
trace mnet a ls in order to set l im i ts  as to maximum cont a mm m in a t ion
pos s ible in the reference. The prepared sample proved to have physical
propert ies quite different from the manufacturer ’ s material In that it
cryst allized to some extent on standing..
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FATE OF PHOTOPRODU CTS OF NITRAMINES

Researcher: Associate Professor Charles F. Rowell

Sponsor: Naval Academy Research Council

In a series of studies on the photochemistry of nitramines , it
has been shown that nitroxides are produced . From literature sources ,
it is known tha t such mo l ecules lead to hydroxy lamines in many cases.
The i ninediate object of this study is to prepare a nmodel compound , N-
hydroxypyrro llidine, and study its reactions with other photoproducts
such as NO.

To date , the model compound has been prepared and a mode of
isolation worked out. The preparation of a larger quantity and
initiation of reaction studies will follow during the summer of 1977.

DETER GENT CLEANING EFFICIENCY , EMULSION IORM ING , AND STABILITY

Researcher: Professor John G. Zimmerman

Sponsor: Dav id W . Taylor Research and Development Cen ter, Anna polis
Laboratory

Bi lge waters containing oil and grease are frequent ly d i f f i cu l t
to separate into two distinct phases because ~f solubili zation and
emuls i f icat io n promoted by surfactants or detergents present in the
water. The result  is that waste-waters to be discharged overboard
may not meet the EPA limit for oil content. Control of the nature of
the detergents used aboard ship may be the least expensive approach
to the solution of the problem and may produce the quickest results.

A method of measuring the relative cleaning efficiency of deter-
gen ts was develo ped and used to ra te twelve di fferent detergent prep-
arations: four conformin g to the specification MIL-D-l679 lE (Nonionic
General Purpose Detergent), 1 conforming to the specification MIL-C-
22230A (Fuel Tank and Bilge Cleaning Compound), and 7 comercial prep-
a rations not conform i ng to either specification. The sev~n most
ef f i c ien t  detergents were selected for emulsion s tab i l i t y  studies.
For th is pur pose a method of producin g emulsions of oi l i n wa ter
conta ining detergent was developed and the s tab i l i t y  of the emulsions
determ i ned by measurement of the concentration of oi l inin ediate ly
after formation of the emulsion and 2 , 24 , and 48 hours later. The
oil analysis employed an IR method developed in prior studies at the
Annapol is Laboratory . To provide further in si ght into the separation
problem the emulsion sampl es were a lso  sub j ec t ed to a drop-count
analysis using a Coulter Model TA-Il counter.
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In t ’m e cle anin’ j e’ii ciency test., only 7 of the 12 detergents were
r ’aNl e of removin g more than 10 of the soil layer fro,mm a metal strip

~hen s t i r r e d  in accordance with the test conditions in tap water or
s e a w a t e r  conta in in g  up to 30 ml of the detergent per l i ter .  The seven
s r l e c t m ’d l i t e r e e n t s  i nc luded  al l  of the N IL—B and M I L—C preparat ions
p lus  two co mm ercial products.

One com nemercial preparation , a nonionic polyoxyalkylene g l ycol ,
rate d second in cleaning ef f ic iency  but in the emulsion stability
studies w m s sunerior to al l the others , leaving only 3 to 10 cv~ o i l
per liter after 4U hours in either tap water or seawater . Even at  24
hours the oi l  con centrat ion was 10 mq per liter or less when this
detergent was used to prepare the emulsion despite the fact that the
erculsi on originally contained 360 to 370 mug oil per liter.

In view of the results obtained it was recommended that this
conmmercia l preparation he used on a trial basis aboard a number of
Navy ships and that the M I L—D- l6 79 l E spec i f i ca t ion  be modif ied to
include formations of the polyoxyalkylene glycol type.

THE SYNTHESIS OF NITROGEN MUSTARD DERIVATIVES OF HYDANTOINS AND
RELATED COMPO UNDS AS POTENTIAL ANTI-BRAIN TUMOR AGENTS

Researcher: Midshipman 1/C H. John Gerhard

Advisor: Professor Samuel P. Massie

Sponsor: Trident Scholar Program

The primary method s of cancer treatment have , for decades , been
surgery and radiotherapy . These local modalities are limited with
respect to the eradi cation of occult metastases. Consequently ,
investigators have turned to systemic treatments , such as chenmotherapy
and immunotherapy , which are, at least theoreti call y, capable of
eliminating disseminated disease.

Medical investigation into possible centra l nervous systermm (CNS)
chenmotherapeutic agents has generated interest in the nitro gen mustard
der iva t ives  of hydantoins for several reasons:

1) Hydantoins have exhibited ability to penetrate t h e  blood-
brain harrier in adequate concentrations to produce the des i red
che rn otherapeutic effec t without the control compl icat ions which woul d
arise with base molecules such as barbiturates.
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2) Ni t roner i  mm ’ust ard has produced demonstrated antitu mn or activity;
hence, it is assumed th at . increased cellular influx of the antitumor
~j n ( t ion  wou ld  acc om pa m y the attache ment of a nitroqen mnust ard alky lating
c ’ roup to transport nuclei , such as the hydantoins.

Further , the part icular  s t ruc ture s , varied through variation of alky l
groups R 1 and R2 , selected for study are chosen for the value of thei r
log partition coefficient , a “measure of memibrane transport , app rox-
i’sate ly 2.0, a value that is com ’mmuon among CNS chemicals.

The preparation of these compounds involved four steps: preparation
of the hydantoins , their conversion into mononitroqen mustard derivatives ,
subsequent modification into dialcohols , and , finall y, con vers i on i nto
di-nitro qen mustard derivatives. While the preparation of the hydantoins
was successful , problems were encountered in subsequent preparative steps.

*****
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WATER QUALITY OF THE SEVERN RIVER

Researcher: Professor R. Reece Corey

Water quality was monitored at 15 stations in the Severn River.

Determinations were mnade of total and fecal coliforms , d i ssolve d
oxygen , temperature , and turbidity . The object was to obtain baseline
data of water quality in the Severn River. The data indicates two main
sourc°s of pollution , namel y, sur face runoff and Severn Run.

*****
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I d)L A T I O N  AN d I d E N T I F I C A T I O N  OF SALMONI LEA NP. FROM ‘1 A GI LL FF51 N

Pesn’a rchi ’r : Mi dshi pm m a fl 1/C N i 11 i anm S . Ads it

Ad viser: Prnfes’,or R. Reece Corey

Nm ’~ gull feces were inoculated onto Sal o r iella - -f m ig i ll a agar , ‘ 1

m e di u m , ’  designed for isolation of these orqanismns . Isolat es fr om :m this
‘e m li m j m mm we re subcu lture d and ident i f ied using t w en t y hiOchemm i~~ 1 rests .

I S O L A T I O N  AND IDENTIFICATION OF [[CAL COLI [flPt’lS FPO~’ SEA GULL FECES

Researcher: M id shipm n an 1/C Raymond E. Bozma n

Adviser: Professor R. Reece Corey

Sea gull feces were weighed and dil uted. The dilute d sus pension
‘.as filtered through a membrane filter and cultured on fecal colifor ’,
selective med ia at 44.5”C according to the procedure of “Standard
Methods ,” American Public Health Association. Representative colonies
were subcultured and identified by twenty biochemical tests.

* * * * *

KINETICS OF DECARBOXYLAT ION OF SUBST iTUTED MALON IC ACIDS IN AQUEOUS
AND MIXED SOLVENT SOLUTIONS

Researc her: Midshipman 1/C Daniel J. Butler

Adviser: Associate Professor 0. Llo yd Jones

This work is a continuation of a comprehensive research project
which has been underway at the Naval Academy for several years . It
involves the preparation of substituted ma lonic acids and the kinetic
study of their decarboxy lation under varying solution conditions
(temperature , solven t , ph , concen t ra t i on , and ionic strength) with
the intent of elucidating the mechanisn m of decarhoxylation. T hese
react ions are unusual in tha t the dianions appear stable t owards
decarboxylat ion , whereas the monoanions and und iss oci a~eJ ac ids react
spontaneously and at di f ferent rates. Steric and induct i ve  e f fects
may both influence the rates of reaction. Since th’ , m mi m Rer of
var iab les involved is large , appreciable data must he collected before
val id conclusions can be drawn . This portion of the ov erall project
involves the preparation and study of one substitu t ed ic i t in aqueous
so lut ions of varying ph and temperature, w i th  ionic ~,t r e r ’c t h  and
concentration being held constant. The data obt a ir ie l l m r m l s  itself
well to computerization , wh ich was dorm e successfully.
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rim , off shoot m t th i 5 pro ,) ec t i nvms I ve’t t he levi ’ 1 np rme rm t of ‘ii ’~ hods
for the dete r~’i nm t ion of dis soci ation cons t i rm ~ s of p mm l jp ro l  is ac i ‘Is

— i ’ those case’, where su cmi ’s si vi const ants a ri w 1 t m i  n an order ~f
mm in itude , mak i ng standard techniques of de ter immi n atio n inv a li ’ l .

*****

CORRELAT ION OF FLCAL-COL IFORM COUNTN WITH WATER TEMPERAT URE IN IRE

n ,(.ar~~m mm ’. M idshipman 1/C Randall C. Frank i

Au v i ser: Prot r ’~sor P . Reece Cm )r ’ ’/

Na ter quality of Weems Creek dt two ‘;tations and the Severn Riv e r
at two stations was monitored for coliform bacteria. Counts were made
for fecal col i form s usin g the membrane filter method of “Standard
Methods ,” American Public Health Associate. The object was to determine
i’ any relationship existed between temperature and coliform counts.

E~A M I NAT ION OF SEA GULL FECES FOR HEAVY METALS

Researcher: Midshipma n 1/C Thomas J. Frey

Adviser: Professor R. Reece Corey

Sea gulls , be i ng scaven gers , frequently feed on garbage , waste,
and the bodies of other dead creatures. If these died as the result
of toxic effects , the mmt dterial may in turn be accumulated in the sea
(J m Jll . As a pre l irnirm ary investigation , sea qu ll feces were examined
for heavy metals by mass spectrometer.

PREPARAT ION OF N-llYD ROXYP~RROLIDINE

~‘c. ’, ear ’cher : Midshin i ma n 2/ C Tho m as Hovat te r

I d i ise r :  Associate Professor Charles F. Rowel l

N -hydroxypyrrolidine is a nmo del commmpound for a suspected inter-
i jia te in the photochem im ica l decomposition of the military exp los i ves

that contain rm itr a mmmine functional groups. (FIMX , RDX , tetry l) . A two-
st ~~p synthesis of the title compound has been perfected and the best
conditions for yield determined .

i l l ?
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NN ANd TH E INHLT IO N OF POLYPLOIDY

a r~ he’’: M i mi sh i pm m , m n 1/C homa 5 K. Hu i simia n

i i i ’ : A s ’ ,i~~tant  Professor David L. Weingartner

Or hi~1 plant are cloned by c,ul tu rin q meristemn tissue in sterile
nj~ r ient solution . Coichicine will be used to induce development of
a ;ul v~ lo~d condit io n in somne of the clones , and chronmosome counts
.~ i 11 to ir f a r m ’m r m t to  stud y the res u l ts .

A SdL’~’ FNT EXTRACTI ON EXPERIMENT FOR THE FRE SHMAN LABORATORY

Research er: tii d shipm mi an 3/C Peter Johnstone

A ’lvi se r: Professor Edward Koubek

An experiment has been developed to introduce beginning students
tm the principles of solvent extraction. This experiment involves
t imi extraction of butyric acid from aqueous solution into either
pentanol or toluene. These particular solvents have been chosen in
‘m r lm ’ r tha t the student will also be introduced to the concept of
• i ,  t r m m o e n  bonding. This sterns from the fact that the distribution of
butyric acid between water and pentanol may  be represented by the
i’ ~~~re5 Si o r m

KD
tlL u(a q) HBu (pentano i )

while with toluene one finds
K B

2HBu(aq) •
~ (HBU);(T oluene )

thus the appropr ia t e  d is t r i bu t ion  functions became

K
1 - [HBu ]p
D for pentanol

[H Bu ] w
and

KD 
= [HBu]T for toluene

[FlBu]
~
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This o x n e r i mm ” n t , as developed for the freshmna n laboratory has

been acce ot ,m I for publication in The Journal of Colle ge Science
Teach i ri ’r .
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*****

INDUC 1NS MUTATiO NS flIP RADI A TION

Researcher: Midshipman 1/C K i lton Kinqsmnan

Adviser: Assi stant I’ rnf es ”or David L . Weirmqartner

Research was undertaken concerning the mutation effects of
radiation on e i m t m r y o n i c  p lan t tissues. Ultraviolet rays and X-rays
were employed , and their effects on the chromosomes and the expressed
phenotypes were studie ’,.

* * * **

A NN IN ) N I I I I I A T I I V I  OF 1)PORE-FORMING ANAERO BIC BACTERIA FROM
SEA GR LL F E CES

Researcher: M i i s h i ; m m n  ~/C Willia m J. Lester

Advi ser :  )‘ rm~ i s ’ , r P . tm’ it ce Corey

‘ i ’ m  ‘!‘d m fi e ’ were cu 1tivated anaerobically in a meat medium
S t a l r i ’ l f m r  spore’,, and urified by steaking on blood agar. Typical
colv ’ ies were ‘,u [ ,cu lt u re t and identified with biochemical tests.

* ** * *

)I T[RMINATII )N OF COAT COLOR IN MICE

Pi s i a rc h e r :  Mi d s h i ’ i ’ m m rm 1/C Jerry M. Linenger

Adviser :  Ass i s t an t  Professor David L. Weingartner

Mouse breeding experiments are being carried out to determine the
nature of the genes respon sible for producing the four observed
phenotyp’m c color patterns.

*****
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SOLATI ON Id ANTIBIOTIC -RESISTANT MUTANTS OF BLUE-GREEN ALGAE

Re’ m ” m r ( her: ~1i d s h i p n m an 1/C Harry F. Meyers

Advis er: Professor R . Reece Corey

In order to study genetics of any organism , a number of mutants
mm m ’jst be obtained as a first step. Antibiotic -resistant mutants are
:5~Oflg the ‘lost co’nm mo n spontaneous mutants in bacteria. The same
t c tm n iqu es , na m el y, pure culture and gradient plate techniques
oi re ili pted to blue -green algae to determine if naturally occu ring
m ij i t a n ts  to any of five antibiotics could be isolated .

N”) L - ‘ION (~fl~~ O~ Nfl S Y N T H E S I S

s~~earcher
: ‘~idsh jn ”ian 2/C Scott Stafford

Ad viser: Commander John ii . Hoffmann

Laboratory synthesis of various substituted cyclopronanes was
~n’iertaken in an attempt to prepare 1 ,2,3-triphenylcyc lopropane.
The principal route to the variously substituted cyclopropanes is
via the formation of substituted l-pyrazolines followed by base
catil ’/ zed therrmia l decomposition to form the cyclopropanes. Yield
f o r  these preparations are reduced as miiore bulky substitutions are
added to the basic 5-mrembered pyrazoline rings. The 1 ,2,3-tn -
rem m yl cyclopropa n e has been prepared and characterization is under-

way usin g infra red dnd nuclear magnetic resonance spectroscopy .
‘hi ul timate goa l of the synthetic work is to prepare the dimer of
~ me 1 ,2,3-tni phenylcy clopropane with the two rings joined in three
;laces through para -substituted methylene groups.

*****

DEVEL OPMENT OF AN N M R SPECTRAL ANALYSIS PROGRAM

Researcher: Midshipma n 1/C Chris C. Wi l ison

Ad vis er: Lieutenant Henry E. Montgonmery , Jr., USM

A nuclear magnetic resonance spectra l analysis program has been
developed for use on the USNA / DTSS t ime-sharing system . The prograrmi
can be used either to generate theoretical spectra or to perform
~t e rat ive least-squares ana lys is  of observed high-resolut ion spectra .
The program is being used in an i nvest i ga t ion of the solvent dependence
of proton-proton coupling constants in a set of simple organic so l utes .

*****
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LA PER , Linda 0., Ensi gn , U SNR , co-author , “Copper and the Oxidation
of Hemo globin: A Comparison of Horse and Human ll emn oq lo bins ,”
Biochemistry , 15 (1976), 5337-5343.

Ox idation studies of hemno globin by copper(II) indicate that, for
horse hemo globin , up to a Cu(II)/hemo nmo lar ratio of 0.5 , all of the
Cu( II ) added is used to rap idly oxidize the hemne . On the other hand ,
most of the Cu(II) added to human hemoglobin at low Cu(II)/heme mol r
ra iios is unable to oxidize the hem rme .

Binding studies by equil ib niumn d ia lys is  ind ica te  tha i horse
hrei ’ m om ml oh in  has one Cu (II) binding site per hemne . Fl u -ma n h em’m m e~l t i n ,
however , has an additional binding site , involv i n o nm copper ‘ r
ever y two hemes , which has a higher copper aff i ni t , t hi n ~~ ‘e sm I le
norse hem ’mo q lo bin binding site. The Cu( II) oxidat ion o f r o.
gl ib in is explained by a mechanism where electron transf e r m n not
mmm ,Lj i ’ between the heme and the Cu(I I ) bound to the hi’ lh ,i f # j r i i t  

~
binding site. The electron transfer rm iust involve the Cu( II ) hound t i

the l ower affinity site , which is similar to the single h i n l i n i
si ti in horse hem oglobin. The involvement of ~~ histidine in the
additional site is indica ted by a comparison of the oxi la tive be ha vi o rs
I f  v a r i m u s  hemoglobins which possess this s i t e  (human and rabbit) a n d
t~mm se that do not (horse , sheep, and bovine).

*****
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Cf IE ,IIS TRY DEPARTMENT

MONTGOMERY , Henry E., Jr ., L i eu tenan t , L’SN , “One-Elec tron Wavefunctions.
Accura te Expectation Values for the Hydrogen Molecular Ion. ” Paper
read at the 11 th American Chemical Society Middle Atlantic Regiona l
Meeting , New a rk , Delaware, 21 April 1977.
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COMPUTER SCIENCE DEPARTMENT

C o m ’ m : m m r m i r r K’ mmrm ~ th 0. C l a r k , NSN , C hai rrmia n

T’me Coumpu te r Science Deoartj’men t ha’; erm rlacled in a modest
ri’ ’ ,t m rc h e f f o r t  s ince i t s  incep t ion  in 1971. An important

‘~ rt  o’ Pt delta rtnmen t ’ s research ef for t  dur i rig the yea r has been
t h ’  i r~ m ml ve m ent of m ri idshipme n in i ndependent research dealing
ma in1i w i th software design. Evalua tion of a Basic Instructiona l
l roi mt ’dml designed by Stanford University for the U. S. Navy was
coi’;pleted during this research year. Sponsored research dealt
with the pap between existing computer software designed to

m ist in p i e ; m a r i n q  Env’i ronmnenta l Impact Assessment Statements
mim i p ot ’r~ i a l mi ser s ’ lack of’ awareness of the existence or

t i i i  t y’ ‘i’ the’ ,i ’ ~ ,ste~ms

l~7
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P ’ , i ’ i , ’ m I l l ’  C ’~’ mm l i i ’ ~i’nnet h G. C li r~ , USN

onnpl ! l , ’v , ’ l o~m r ’m er t Researc h (o’rmte r — ~irm D u b

I rm ’ m m ’ m t m m l e m ’ ~‘ e nneth G . C la r k , f i N , co nducted in m v a l : i u ’ ion o’ DIP
( d i s i c  Ins t ruc t iona l Program), a c o m r t p u t ’ r - a m d e d — m n s t r uc t i on  fmr r
l ia r n i r m : pr i r m ’ ” r ing in the BASIC p ro n ram ’ mc m i nq l a n q u m p .  Th e , y ’ , t , ’
m m s  iiis iqn i ’ l t v  ta n fm t rd I~nive rs ity for the U. S. Nav y . The ev ,ml ua t i ’n
inc luded a 3-day vi s i t to Stanford to learn the s y s t ~ ’i ’ r . The p rincipal
i r v e s t  iq,i m m r  then implemented the system at  the N ivu  1 Ac,i ’le’ 1 , or iar i  7ed
the re s t  qroumj , es tab l ished measurement and qrad i r m u te hn iu r ies , t m 0 ’

t he  t e s t  iroub how to use the system , and prep’i red the f ina l  eva l  ia ti on

*****

[P i’,ING THE GAP BETWEEN ENVIRONME N TAL DATA. SYNT[MN AN D POT) NTIAL UNEP S

~‘ , m ” m her : A ssistant . Professor Frederick A. Shove

‘mp o ri’o r: Nava l Facilities Engineering Comm and (Code 0320)

T he Const ruc t ion  Eng ineering Laborato ry ( C E R L )  in Champaign-Urbana
‘l I S  dm ~~r 1opc d a series of computerized progra ” des i poo l to assist
er m m r : n c l involve d in wr i t i ng  Envi ronmental Iri p a c t A sses ’n’ents and

Envi ro”m i ota 1 Impact Statements . These l rom l r , is hav e Coo n developed
‘ r ’ i ’ l r rab le cost to the government. It would  ‘ 1 d m  hat a consider-

i l l  c say i rip’~ would resul t f r o m  f u l l  u t i  l i z  i ti 01 • k~~ ’,e :m r lm ar ar ’ ls

0 ~t presen t tne Na v y has no system atic a:m : re m e t o  t t  m’~rr t i~ o pf  [ 1 1 5
[J r ’ . . CERL h i s developed three 5b’Oc i f ic :‘ ‘ ‘nqr i  I .  m’01 c 1’ we re

i’~ ,ir’ ined in th is  st ud y.  The Environ rmi e r mt ~m 1 Ic ’ : mc F m m r o i , ’ Nys ’em’ r
([IFs) i’; desi~ r;e l to assess t he  econ ol’m ic a rm ’ l  ‘, o c i m l  r” 1m,0 t of

‘ S t ’ ’ i i  t i o n , m ission chanqe , traini rm i , a r m d moo t i t i m r m , m d  m a i n t t n i r m m
r grim’ s , Tim e [n v i r r m m m r ’ r e n t a l  I r ’ i m , m r t  Co’rout er 

~~~~~~~~~~~~ 
( E I C S )  prov ides

a i s i s  to m’ identifying environ men t ii i m l ; m a c t s  a m m O sU l’b PSt S ‘leans h~
ch hd r m’ t il impacts ‘ m y  to mi t irb ated . The Compu t e r _ A m  h I  Envi ronee i m t , m l

L~~: r s la t i  ~~~ ‘ Dat a O y s f ’ ’ c  ~CELD S) is des i ’b r led to ;r ’l mv i de c a y  access  to
• 

t p  ,j~ ,yr a r t ~, of ~ ‘y or re levan t  fi l er i l  and s’ mt e law ’ , a’ r e m i m r d s
d i r  ‘ r e n t a l  prl f e t i O f l .

** **  *
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‘e r ’  N’ sist , ir t ‘ t’ r m t e s ’ , ir John L. Jones

5; ’m imms o r: Cmv ml N m 1 ‘i ’ V Ri ’searm it Council

T h is  ri’’ earch Imr000s,1 1 invo lves the use of i te ra t ive  enhancement
i ”pl m ” e nt  an already m~~is t inq compiler . The compiler is a trans-

: o r t a b l e  one and has been transported to two other comrmp uter systems
us ing d i f ferent  methods of t ransportat ion , direct  object  code

‘ r ” ra~~ion and intermedia te t rans la t ion  using another common lanq uaqe ,
Time results of this research effort will g ive another measure

o ’ ‘ i  ‘ Osm necessary  for a given large scale software project
i r ’ mpl ’ r ,-i t j o n .

The S I’~PLE —T co m’npiler is currently implemented on the UNIVAC 1108
nd’ r the EXEC P operat ing system . The compile r i t se l f  is wr i t ten  in

S ’ ~~ E-T and cons is ts  of approxi ma tely 6000 lines of code. It is
log ica l l y divided into a macro generator , a sc anner , a parser and a
code generator.  In order to transport SIMPLE-T to the H-635 or any

um” ; mu t ~~r system , it is necessary to chan qe the code qenerat ion
ph .i’ .e ‘o produce code for the new target machine . The choice of how
‘ ij c t r  to i mple m ent on any one enhancemnent is the f i rs t  object ive of
‘n is research. This wil l produce the set of project tasks. The actual
ir: Ij 1r r re ntati o n and enhancement will be the major goal of this research.

Am e f f e c t i v e  “loms ur e of re l i ab i l i t y  and changeab i l i t y  wou ld be the
i t t  e’ ’  r” mu i red to perform any par t icu lar  i te ra t ion .  The measure of
~ t f ’ t  ‘ , in man -hou rs expended or in number of modules changed or in

ir ” Cm ’ r ’ ~ a c tu a l  l ines chang ed can then be taken to indicate the
d m t f i c ’ i l t 1  of the ac tua l  enhancement process.  In part icular , if the
ie s ipm is good , later enhancements should not be more difficult than
m arl icr m r m es .
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“‘‘~i ’ 1 r m t lm ’ r  I’~i d’,h i m ’ma n 1/C T ho mn~ ’. r’ . Pro’,er

‘ t ’ . is ’ ’ r :  A s s i s l m n t  0 ro t ps s o r  John L. C r ies

~~~~ 1 .m r ’~e Ii’ , r m t e  ‘, i m ’ m u l a t  ion sys te r ’ r s  such as GP OO , ‘, i r r m j l,i .in i
s l n rs c r i p t were desi bnm ”d t i  ope rate in a s t r i c t l y  ba tch  e n v i r o r i r e n i
in r u s t  s i c u  1 at  ions there e x i s t s  a r~ ’oul to i nves t i g a t e  the ~t i t us o~
Ir a n ’ . s y s t e m s  m ,mra i’rr ’ters such as the s i ze  of var ious  b uc ’ ues and a’ i r ’ rm m p

•~‘ mi t ing t j r ” p ’, to y e  j f  a s t r m c h v - s t a t n  rondi t ion has been reach ed , A r m
in t e r a c t i v e  s imu la t ion  sy stem , in which the user can d y n a m i c a l l y  m i t e r
t ’iese i t m ’r ” , luring the f low of the simulation , would qreatl ’y aid the ’
; r ’ o q r m l l developer hy cu t t i n q  down on the development time .

The des ign  approach is to s ta r t  w i t h  a core kernel 0 f t o ’  Si” m i ’ i y r
and gradually add modules as the previous version is verified , C r r m h i r ’ -
ing t his appro ach with a doc ume ntm ’d top-down design has Coon shu n in
se. ’e ra l  cases to a l low a much t ’ m’ ~To r imr ’ p lm ”m ’mi ’nt .at ion sch ed mj l i  . “ it  ) th r ’ r
maj o r adv antage of this design ap proach is to allow user ’  of th e’ syst i  I
‘ o be involved w i th  the desi g n by using the system a t  it ~ va r i o u s s t ’ m o e s
ot development .

‘he work in this project involves the coding and check-ou t  ‘if the
ke r n e l  of the s imu lator.  The act ua l simulator syntax is based or GPSS ,
m u  ~Pe i mp lementa tion language to be used is the DX PL vers ion of “PL
a v a i lab le on the Da r tmouth T ine Sharing System ’ ,

* ** * *

s I ,~A U L A T J O N  OF THE DARTMOUTH TIME SHARING SYSTEM

Researcher: Mids hipma n 1 /C Thoma s P. Breyer

Adv ise r: Assist ant Professor John L. Jones

In order to study more easi l y the e f fec t  of hardwa re or sof tware
chan ge s to any m’ , i s t i  nq c,mmr ’mp u ter system , it is useful to have a
s i r ~u J a t i o n  of that s y s tem ava i l ab le .  This project involves the
cr ea t i o n  of a s i m u la t ion  of the Da r tmouth Time Sharing Syste m as
~~ r f  j mm j red a t  t~~ ’ U. 5 . C a v i l  Acm d c r im y ,  written in GPSS and ranninu on
t i e  i i i  t~~ i v ,’ r’ . ie r r  OF ‘,IM avai  la h le  on the Honeywell 635 operat ing
urder GE (OS

N ’ i i l y  s i s te r statisti cs on mem ory , CPU , and I/O usaoe are studied
and Sjr ’ h i ?  hi i i i  ~~ produce the necessary distribution functions in

‘C’ l i i  rr i thi [iT’S. A first cut at the simulation has been built and
t i’ s • ‘ ‘ ‘ wh Ic ~ i i l o u ’ ’ , the mn emrmory so hedu i i n m a 1 qor i thmri but does not

c I o l e  Ii  ‘a l l i’d opera t ion of the I/O sub’, vs tern . The nex t s t, ml b m’ it I
~~ ‘ lii ir o lude the I/O .
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M I m ~~cm ?.tA p CROSS ASSEMBLER FOR THE INTEL 8080 MICROCOMPUTER

Pesr ’,m rc h m r :  Midship ma n 2/C Benjamin Ri chter

A d v ise r :  L ieutenant  Commander lay A.  Ne ars, USC

The purpose of the p roj ec t  was t m  c u r S t  ‘ ii t .1 high -speed
a’y, om ’ b ler lanquaqe t rans la to r  f i r  the In te l  0000 ‘4 mc ropr es sor .
Upward compatibility was essential for tin ’ ‘o f t,ware since advanced
mi c rom r ” o e ssOr s w i th  o~ m ,anded instruction set ,s are l i k e l y  to be
introduced in the near futur e , The Microm i ra p Asse m bler was wr i t ten
in the lanc muaqe DXPL and runs on the DTSS systems . It produces
absolute oh ect code for loadin u by a microcomputers system monitor .
A IIICROMA P Users Manual was developed to provide detailed information
on the Assembler and its special capabilities. Object code has been
produced and transferred to a Tektronix 4051 tape cartrid ge and then
successfully loaded in the MCS-80 microcomputer mainta i ned by the
Comnouter Aided Design/Interactive Graphics Group in R’ickover Hall.

*****
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JONE S, John L. , Ass istant Professor and William 0. WILSON , Lieutenant
Corrinander , USN , “Large Course Administration. ” Paper read at the
l~Iashington -Annapolis-Ba ltimo re-Ar ea Symposium on Computers in
Education , U. S. Nav3l Aca demy , 18 May 1977.

*****
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MAT HEMAT I Cs DEPART!IENT

Professor Theodore J. Benac , Chairman

Research has become an inte gral part of the professional activities
of the Mather’:atics Deuartnment. Areas of research reflec t the wide range
of interest present in the staff. Present activity includes research in
ergodic theory , graph theory , harmonic functions , shape theory , non-
standard an alysis , category theory, differential equations , lattice
t heor’ ,’ , classical analysis , and algebra . A number of research projects
hdve received support from the Naval Academy Resea rch Council.

*****
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MAX MA E -TOP 1 10 S[Tt1 N IMP! E AL OE BRA IC GROUPS

Re se . m re her: A s s i s t  ant  Professor  Peter P. Andre

Sponsor:  Naval Acad emn m v Pe’;earc h Council

The purpose of this wor k is to classify the k-con ,juqacy classes o i
k-tori in semisi mple al gebraic grouns defined over the field of rationa l
numbers. These tori play a critical role in the stru c ture theory of
s m rs isimp l e aiqebr aic groups. A list of the conjugacy classes of k-to ri
will g ive a measure of the complexity of the parent group.

It has been determ i ned that each such cor ’Hriqacy class generate s an
elem ent in the N ,ilois cohomoloqy set in the normalizer of a maxima l
k-torus rm f a senn isim p le group. It is unknown . at present, whether every
element in such a cohomoioq’y set will q ive rise to a conjuqacy class.
Likewise , every r;alois cohornolo qy class in the normalizer of a maximal
torus ‘iemrerates a hom ’mo r’n ci r :mhism ~rom’u the Ga loi s uroup in the Jey ] group.
It is unknown whether every hornonmorphism arises in this manner.

The above questions have been answered when the underl ing field
is either the reals or the comp lex numbers . The rational numbers are
sufficiently complicated so that an answer to these questions in aroups
defined over the rationals will probably be qeneralizable to other
fields.

*****

BOUNDARY VALUE PROBLEMS ARISING FROM SWIRLING FLOWS

Researcher: Assistant Professor James M. D’Archanqe lo

‘,p cmn sor: Naval Acad emy Research Council

The swirling flow problems involve the behavior of fluid occupy ing
the half space above a disc coincident with the horizontal plane and
rotating with constant angular velocity about an axis perpendicular to
tha t p lane , and the behavior of f lu id  f low between two rotat ing coax ia l
discs ‘,omrn ~’ finite distance apart. These are mathematical models of ,
ano rn o other things , propeller blades and the result inq flow .

The oh j ~ m,, t 1ves  of t h is  research have been to learn more about the
‘‘ ,j t her i l icdl nature of the boundary value problems arising from fluid
f l ows , i r i d  t m  answer quest ions involved in proving existence , unique-
r i” , ’,, ‘i’d q ua lita t ive behavior of t h e i r  solutions.

ir hi ’ research has been corn i ’ t m t r ateni on trying to prove math-
~‘r- ‘i 1 ca ll y “ m ‘ m solution cxi ’, t ‘ , tm t he p u m a  t in n’~ model i nq the fluid

m isc  where two discs are ro * , i tj nq  m i i t h  constant anqula m
•‘ Jo r. I If ’ ’, o r i per t iv el y . T im ’ ’ ‘‘ scoo t inn t o  mn iq ue ’’ was apol it ’
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h u t t h is r’ .e t m m r m i r m u ’m ’ j s ‘,omnm e mono ton ic i  ty re ’, m m l I ” , which  do not e x i s t  for
t h is ;mr m nm l m ’ nm . The “f ixed point method” was r i m ent ly m j ” ,ed b y another
rm ’’,p, it ’ n h,’ t ’ fu r t,t m c ’  case where ,~~~ is approx inua tt ’l y equal to , hut.

‘ 1 ‘,i’erri p ra ctical for c o ’ mnu t ’,il m m ’ , ~2 . Present ,  work on t h i s
“ ‘ m e a r ’ m n  ; r ’o lect consists of  t ry i nq to adapt a ‘hounriedness method”
Cmi tn i s p rn m bl  r i m .

t ‘ is clea r ~im a t a new approach or an ingenious adjustment of a
k~~’ ,,j. i:: r ic h will be necessary to solve the swirlin g flow problems.

resear c her w i l l  con t inue work on these prob lenms throughout the
ne~ t ye ar .

[N~
’rPPOLATI0N AND APPROXIMATION TO SOLUTIONS OF ELLIPTIC PARTIAL

flI [FERHTIAL EQUATIONS

Peseat’cher: Assistant Professor Allan J. Fryant

Sponsor:  Nav a l  Academy Research Counci l

Th u otm m ect ive of this project is to develop, for certain classes
o~ e l l iu tic :m ar t i al differential equations , ap pr o x i m a t i o n  t heo re t i c
“o u lt’ ; arm ’il oqous to those found in classical theory of polynomial
mp:r r r m xir’ latin r ’ to a nalytic functions of a single complex variable.
°:eu i~ ic goals include the development of analogs of Runqe ’ s ooi i-
n ’ i a l  approximation theorem , determination of the degree of conver-
o n c e  of the approximants in such theorems , and the uniform approx-
i ” i t i m m n  p1 solutions regular on the closure of a region by inter-
pol ation to boundary valu es. The method of investigation involves
use of the Bergme n-Gilbe rt-Vehua type integra l operators to draw on
rm ’~ m j l t’, from classical complex analysis.

*****

TJDOTOPOLOG ICAL GROUPS LINEAR SPACES AND ONE -POINT PSEUDOCOMPACT IFICATIONS

Researcher: Assistant Professor Robert A. Herrmann

:, ‘ m ’ , s l m r: Nav a l  Academy Research Council

T i m e  followinq problems are being investi gated : (a) obtainin o a
c o li r uc t icir m E of one -point pseudocompactifications fpr a ‘locally
pseudoco mpact space X which contains , in the pseudof iun cloci i:a l sense,
a pro ,jec ti’ i e maximum and projective min i m um s ;  (h)  rel iC i n : th is
collecti on to the specific cases of the one-point l~-c 1 c’ , mmt ’c and one-
po int m m r ’ a r  coi npa c t i f i c a t i o n s ;  (c )  cha r a c t ’ r iz i n q  t h ’  l a Y i c e  s t rm mc t nm r r
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w i t h  respect t m  th i” ‘ r ’ oj ec f i ’ i e l y  larger m m r c l r r i n q ; (d) de ter :  in in ’j
1 ’’ cc mnd~~ i nr ms ‘ m m l i i ’  wh i m ’h th e card ina l i t y  of F is 1 , and (i ’ )  a’cly in q
t br ’ s r ’  resu l t ’, to l n c a l l y  pse udoc n !umna ct g rouns and l inea r sp ices.

T ’ m e u- monad aol the theory of simple topological py f ef l5~~Op5 will
I i ’  u ’~e 1  t ’  i r , v m ’ s t j ,’ m a t m ’  ( a ) .  The theta and a l p ha ‘m’mrm a d s w i l l  be ‘ise m i

~ i m m ’ ~e s f  i ’ ; m t r ’ ~b) , The nonstandar d theory of filt e r maci ’ ’, in “~~ c ’ ?  -

‘ ‘ ‘ ‘ ‘i i i tt i c r ’s w i l l  he used for probl em (ml ) . The resul 1: ;m tmt ’m i ro d f r u m
(,i), (C), (c). (d) w i ll be used in the investi gation cf (r).

Pm ’r’l i ” j n mry re search has i r m ’ i ic at pd t ha t  pro blem (m ) shuo l  I he
Sol ‘.‘ C l i ’  si m o m  r ’  t Ce ’,e nonsta nda rn i  procedures have sol’ie i th e l’ c mr ’ ” ’  snec i ~ic

i c r ’ ’ ;  o’ loc a l l y  iF—closed and locally ne arly—co mnac t snaces . The oro—
u ‘lvi ’ “ l’ im” um should be easily obtained . However , ‘b e  p ro ies t, ive

m~~ hr ’ ”:ore difficult to obtain. It appears that some form of
“ r e om l a rit y ” is necessary in order to answer (d).

*****

C’”~~~1C~ ~(nLHTICC °F A CLASS OF NON-LI NEAR ELLI~ T IC PA RTIAL DIFr[P,FCT ITh
Ii)C~ . [  T~

, P I A X I A L  SY MM ET RY ANO CONICALLY SYM METRIC FLUID FLfl ’ iS

Pe’ea r 0er : um~ ‘istant 1”rofessor Peter A. McCoy

porm ’,mr: N av a l  Academy Research Counc~ i

;‘r~~rm ~~~’~~ obj ective of this proposal is to utilize the Ner ”tn ’ma ru-
O~ l t  i~~i’ i  [ r t ~~~r il Operator Method and the Method of S irm ’u le and fl cm ble

a ~~~r ‘ ‘ rum” C hi’ t heo ry  of integral e q u a t i o ns t o ,‘ippt ’ox i’ :’ ’i te so ] ut i o n ” ,
f o r  ‘ l , i ’  classic ml m mm nd a ry value oroblens (p’~m p ) of fin C le f and Ce,m ”~ rm r
o’ a c ia’s of rn ’ mn - l in ea r h i a x i ia l ly syninetric e l l i p t i c par u iai d i t f ” ~r” nt i u l
i’ , o , m  l ( u rs ,~’ m ” i sol’j t ions i rmt r ’ r p r e f as the d ip ol e anprn~ ‘‘a t i n n of
po’i ’ r Ti . l s o~ or  m ’ m i r i  “, m ’ m n € ’ t i u  f i e l d’ , . The a~~i,~ ’ ’ i r ’ e t r ic ,‘mnm ’ l i i  i’ ~i’ , ,” lu’ , ’f r i r

[ a ’  r ’  r ’ ; ’ i , m t i n r m s  r i ’  ‘ 4 te f : r s t  order apnro~~inla t inn’ to t he  cl ass m~
4 ’  ,~~ i L i u m ’, u n d e r  c o n s i ’ l e r a t i m r  C, ‘lr’v”lop i r :  o w  i r t e ” u t ’al m : ei ’ u  Cur , ( i ’

‘e ,’er’ ,,’ np i ’ ra ’t r’ , ‘ : m appm n~ a n a l y t i c  funct ions o~ one ‘nm ’ :pJ~’~ v a r i t t ’ l e
or ‘ o sol ,~t m ins ‘ ~ n” ,

~~j~m’,”~mm , t r ’ ic a nd t~i , m . ky’ s t n ’  Lit ’ m~’ c o m i C  10’ s ,
a s i r ’ q lr’ ii ’ 4 r ’ , l ’ . r’ ~“e f hp’l f o r  o ’np rnI t in q api red m a t e  no] y nnmni ,~] sol u t io ns
‘‘  ‘ h i ’  f V t ’ as s i t ” ’  n’ n a s : hi’re wer ’i’ ‘iei ise’ i . ‘ r m ~’ ’ r t  i t ’ s  o ’ o ‘n or
i r  ‘ t ie  i m  r o .  1 0 1  ‘ ‘ 1 1 C ’ r ’ ’ i t  l ’ s globa l solutions from loc al col a ’ inn s ,
~~ err o r  I” ‘ “‘  1 m i l  mcml ~‘ nr’ u ia l  aH’ n~ inm at1o n nf’ il” n t ’ m l  so l ~ ens
‘l.’ ’ i’~~~” m i’s t t ne ( n o s s i b l y  i r u f i n i t r ’ )  nr ’er i n ! (pons ibl’, zer o ) t ,’ n ’  ‘~~ t in ”
SOl m j t n rm ~ “r’~’ ‘ , m l’ 1 ,al , ‘ r r rm r i’ ’ ,t i : ’ na t e ’ , fol l o w . The m ethods dev ised
a ’ ’ ’  sm ’ n~1e , r” t ’  Ic ‘ i n C  , and e r t ’ ’ r m  I t o  F i V E ’  assi m n r ’ ’ l on genera l se ’s f n
‘~~ i~ ,~~i ’ , in r’e ’ m i r  r r r m t 1 r ~m ’m .
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‘ a: ’ n’ j r ’ f , mm l i n t  t hese m ’ r ’ ’ ,u i t~; have lme e n snibm i t t e l  f ran m n j l m l  ica tion .
1~ “ “ ‘ t  l”’. , ~ m i t  ion u’ i n f e r s  on e x t r ’ r n s i o n  of BV P for h i a x i c ~~ me t r i c

a eu r u n e ”  ml ‘ i t s  a ol t im opera tors “mp F ’ifl ” a n a l / t i e  ‘iJfll ’iflr n c
‘ u ~o~’mp l i ’~ v a r i a b le ontc m higher ot ;lu’r m p ; n r o x  m o a t  lor i s r m f  the no n—
rr  p i n’  i a l liffer eni l al equ ations under s t u~~v ,

THE Cr1 CT :” M (1 A ORAPH ; GRAPHICAL [N U M ERA T IO N

cc , m m ’ n~~ m ’ A c s i s ~ an ’ Professor  A l l en  J. Sc i nwemn ~

S p a r , ’. “ : ‘~av ,i l , ‘Ac a ’l t ’nn ’ ,’ Research Council

:ir ’ e , ms in qr ;m~m h theory are being s t ud ied . One area is the
“o l i ’i ’om sh jp oF graphical properties to the eiqenvalu es (or spect rum~
‘ o t  ‘ t0’  a d iu cency ‘m atrix of the graph. The other area is to app ly  the

o r u t m n m o  methods o~ Pol ya to count new combi n at ori il structures.
T ’e i r m ’I e 5 t j ’ 1 , l t i r m f l  has alre ady oroduced three articles accented for
: u C l i c a t i o ~’m , whose resu l ts  are s ummmuan ized below.

~ h1’ t ’ i r ’ ”,t a rticle was ins oired by Cvetkovic ’ s attempt to find the
cp ’om ”r ‘e~l ‘ i l  Ic i nte t r ,t l  graphs . He had d isp layed  twelve such ~naphs,
~~ ‘ I t  hi m ! i ’m s C ” ic~ r ’ l the rer ’ma in in q p o s s i b i l i t i e s  to n i n e t y — f iv e  potent ia l
~; m e u , t ” i l .  In this article we construct the sole graph omitted from
“ , rr ~ u~ ic ’ s li’ , and prove that no other exists. The thirteenth uinanh
‘ ‘n I m i ns to ave the same spectrum as one of the others . Th is cospec tna l
‘ h r  co nf i r” ,s a conjecture of Nalaban be being indistinquisha lli ’ under
a certain nropo sed chemical classification scheme .

In a second article, the anal ytic methods of Pnlya are used to
‘iet~’r ”in~ the asyr umptotic behavior of the expected number of (unlabeled )
tr i es in a random forest of order p. Our results can be expressed in
te ro ’ , of the radius of convergence of t(x) which is the ordinar y
qenerat i n r i  function for trees.

In t he  third article , necklaces with heads of two colors which are
lr ’~ t m i r i m hanged both by a reflection as well as by the int em ’chanqe of
t iui’ two colors are characterized in tennis of their axes of ‘ v m ’ umni ’ t r y .
This haracteri zation is then used to enumerate them .

In addition to writing these articles , work continue ’ on three
mar m ’ msc rjpt,s in various stages of being drafted :

(1) It is proposed to determine the number of labeled graphs in
the class r; defined as follows : cycles of all orders n ~ ire in G .
If p h i ’  ‘ ;r ’a t h 0 is in G so is the one obtained by id r ’ ’ nt  i 1v ’ ’ : ’ ‘t r w  li ne
‘c 0 W Iti a line of a new cycle of any order. The ; iaim ,‘ ‘cu l t of this
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pace ”  is the det erm ination of the rje ner~’mt ing f m m n ~~’ ion which enumerat es
‘ us ” t ree—l i  ~ m ’ ‘~nanhs with p points m d  the number 

~ 
of l ines m s a rm

em , u :me ra t ion paraumeter.

(2 ’
~ Cons id e ra t ion c f  spectra leads to four v a r i a t i o n s  of the u’;ual

v ’ ’ ’ ’ t r ’~ de l e t i o n  rim , mms 4 ruc tinn con jecture . One is just the standard
i’ ’: 1 r’ ~~’ , w i n i m  ~u , of course , r e m a i n s  unsolved . Another has a p ositive

re’ ,o in , t  i m rn la ,” ‘ a’ T m  ttr . The th i rd  v e rs i on  is shown herein to he nor,-

~e,or ,s ’ruc ’ib ie . T i c, four th  varia tion rem ains open. Corr t ”sp ra nd inq
cr ble”, ~,‘~ f b  ana lcoous resu l ts  are found for the edge de le t ion

or’ st nu c tion mm: ’r i ectu re ,

( 3 )  A n In C i’n ’”,t i no prnbl esn is t c m en umerate graphs in wh ich  the
o o i r t . t~~, lines , or both are assiqned nositive or neqative si i r m s .
T tie”e ”t re ‘,u’ v um ’al associated proble m s for which these confi nu ration s
a n ’  ‘,e lf -du al  w i t h  respect to sign chan ge . It is suspected that the
S O l u t i o n S  to all of these counting p robl ems can he exoressed as special
ca ‘s of one general “ or m ula invo lv in g the  concatenat ion of the sid e
j r ’ li’x of the symmetric oroup w i t h  that  of its pair group. T h is counti nu
t~’c~~ni’ :ue is based on Polya ’ s Enumeration Theorem and the Power Grou p
Er ,“ er ’~m t i~~n Theorem . The possibilities for asymtotic estimates will
a lso be cons i dered .

CE NTI1 T 11’m NC OF CHI V 5 m L l ,E Y  GROUP S OVER INT [GP~uL POMAI NS

De’ ’’Irc~1f,,
.: A ,~~i~~t i ,i t  Pr ofessor  W i l l i a m  P. ~a nd l a w

5: ’ ’ ‘r: Na va l  A m m t e ro y °esearch Coun cil

The t ) m i r~rO Se ‘ f  the p r o t e c t in to correc t i, identify each of t ’ m e
ci ass ic a l “a tn x or oups corresnond ’u ng to integral ] y : m a n a r m e t o r i  ?e’l
C r ,  i’l l l~’~ g r i m m ’ ;  p~ tip ’ ’ ’ , A 0, 1~~, C~ , and Dn and then to t r a n s l a t e

ion i c ]  .‘ r ’r b t  m re ’ ! presenta t ions  for thi’ i n te g ra l ly  ma ra m net e r i z e d
~ m ’ ’ ’Ii i i i”  / ‘t r i O, ’, In m ,i tr  ix  form to ob ta in  p resen t a  t ions F r t hi’
r” , m ’ r i,  g r ’ m ~m t o  , , ~~ t • r ” lt ’ t ’ , at  m ’ m:et ’ , m l i z i n g  the p rev ious l y  o b t u i n t  ‘ 1

m r b i t r m r y  integral  d o m a i n s  w i l l  a lso  Ce omath’,

‘ ‘ i n  r u t  the s ir loi n the  rese , mrc h i” t ’  conti nued stud y of cl a ssical
‘ ‘ r u m ’ ’ , .  in’i ’ , C j r i , m t ’ ’  I S i r ’ ’ j ( ’ t i J n m ~ of ‘ ,e r t inent  re f l ec t i on  ~roim p”, , and
,‘i’ .,, , ’ , i~

, his : ipi’n , “ Def in in g  Rela t ions for Most , Inte g rally P,’i r ,io” —
e ’ ‘ri i r~

j 1, hf’ va lie ~ Gr m i~~m ’ , , ‘‘ to comply with r’ ‘feree ‘ s com mi men ts . iC i 1 e
‘ ‘ ; ‘ u r i n n  the bibliography for the latter , he discovered a scholarly

ç mpe r which overlapped the resea rcher ’ s paper and pr ecluded i ts  sub-
“i ssio n without c’yt ,’risjv (’ revision. Durin g the academic year , work
pr t h i s pro j e i , t lm , i  s been l i r m u l ted to study of a i crebraic “iroups in
‘~ u it y Sf” 1 n ~m r .
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~: C ” ,Rn P ,~~~J()n~, AND A PPLICAT IONS

‘ ‘ “:  t S ç i 5 t , iri t n r m f i ’ ’ ,’,or Robert 3 . Zimme r

C ; , m ’ , 0 0 r ’ C i .  il A r a lt ’’ ,‘ Pe’ ,e , mt ’ i h Counci l

T r~ “ t i m  r ’ ’ i i ’ ’l r : ’ ’ r n C s follow from the application of cohomolo qical
L i ’ ’  ‘‘ m l  ‘ s .  ~~ n r ;‘r ’m rt l er r s nave lin en i n v e s t i g a t e d : f i r s t , the develop—
“ lent ml ’ a mm ’ , ’ t i m ’ m o  of , t ’ ’ ’ r ’ mi , ’th lc ’  erqodic group ac t ion , para l le l  to the
Co r ’ r”’ n o e l in~ ‘m rr t i  i nn of am ’renabi l it ’~ in group theory, w i th  app l ica t ions
‘ 11 ro n do:” w i l l s , V on Neumann a lg ebras ,  and I’oinc a re f lows ; second , the
o ” t m m t i c it ,  a ’ t ee  r e st r i c t i o n  of ‘in erq odic ac t ion  of a group to a
5 it

t ha’ , ber n ‘ hown C h i t the classical construction of factors from
i ’ r r n d ic t ra rms f u r r ’ u a t ion  ci roups due to Murray a o l  Von Neumann and later
mt o l i  * ir ’ m l I ’ Kri ’ ’te r y i e l d s  a hyperf i  ni to ‘a c to r  if and onl y i~ the
cor ’n ’r’ poe! n t i”rqo l i c e q i  i valence re 1 a C ion i s ,i r c ’nabl e , T hi s genera ii zes
a m own rena l C f r  t t ’ie Von Neumann a lge bra  nenr’ra ted Cv the regular
,‘p,’c’ser rta tine of a di scre te  group.

In the cane of C he second r ro h le ’ , it  rims ber n shown that every
‘ ,‘ o’r’ ,’ ’li r’ rqod ic  a c t i o n  w i t h  q u a s i — i n v a r i a n t  “ ‘ inure of a simp le
c O ’ ’ t ~r ,t ” ! , 000 -c om n r nac t  L i t ”  ci rou t ) is s t i l l  e r im mm l ic  when res t r ic ted to
a la t ’ic e ‘, ‘i hq rom it . This result is still t e m p  for sim p le , non—com imac t ,
~ ra nrni ’ r  ‘i’d a l r :eb rmn c qt ’onit n over loca l  1ie ld s of cha rac te r i s t i c  zero.

tm cm n il t ” ’ t , i ’ nt Lie ‘ tC ( Oi ~i ”, , er godici t ’~ ot the r e s t r i c t i o n  to the corn —
u t i ’ or subgroup ir rpl ies r’r ’io m lic i’ t’j on any ii tti ce . These r e s u l ts can

lu ap: 1 j ul t o  g i ve  ru ’’,,’ ( c i  ten t for the recurrence o t random wa l ks  on
‘u ~~’ g e n c ’ou S  S ’ ,l m e’,

“ r mj s  ‘ ‘ a t e n j a l  “ i i ]  an i r ea r  in a forthcomin g serie s of n ,up i ’r s .

~U1 ’ CI IONC IN ERGODIC TH [UPY f iND STOCHASTIC PROC [SS[~

sea rc , hi ’ r 1’’,s i  c t o n ’ rim ~e S son Pm Ire r I 3 . 7 r  ‘ mot  r

Cpo m u s r r : Ni  v i  1 Am ~ er ’ / ~‘ ‘‘eu rch Cou Of i i

The oh jie fiv e of th is project i s  to ~ t m m ’ ly various questions
rela ted to the interconnections of st mu ,hastic processes , ergodic
theory, and group theory. For example:

(1) Identif y those groups admittin g erqodic or recurrent
processes with var ious c lasses of stationary increments.

(2) Cl a ssify and qive new (,onstruct inns for cocyc les of erqodic
ac t i ons .  This should have app l i ca t ions  to non- li nmi ’ar predict i on
theory .
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(3) Generalize Ambrose ’ s theorem n on the repres entation of flows to
a c t i m m s of more genera l groups.

(4)  Study the re lat ionship between an ergodic action and the von
Neumann algebra associated to it.

(5) Develop a Lie algebra for erqcdic ciroup actions.

The notion of an amenable erqodic group action which seems likely
to have diverse applications has been developed . To date appli cations
concerning the limiting behavior of random walks , generalizations of
Ambrose ’s t heorem , erqodicity of skew products and stocastic processes
with stationary increments , and hyperfinite von Neumann algebra s have
been presented . In a different direction , cocycle techniques have also
been applied to study the relationshi p between certain symmetry groups
and their la t t i ce  subqroups.

*****
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CL~ ’ ‘ 

~‘E flP[ PA !)PS fu N F i N I T E  s~ i’
tou r: t m , ’ r :  A s s i s t  t nt  Professor  C’!. Pun sc ’l 1 Dcl ‘Ii orj

~ clo’ ,uri’ U t i c a  ton c actin g on a set X is a ‘na p f rcm m n ’  th~ set of
‘~~t s in ’ “1 , P(X) to P ( c ) , s a t i s f y i n g  the fo l l ow ing  proper t ie s :  for

‘ ‘ ‘s of Y (1) A ‘ c(A) , (0) c(t,) cc(A ) and (3) A ‘ N
i s ; ’ l Ii ’s c(,rm ) c (B). Cl n’,sre operators are cor ’um ’m orn in algebraic and

i ,  r i ’  C m ’ Ic structm jren . The closed sets are those of the fr mr n ’ n c (tr ) and
a ‘ ,us i s for a close’! set c(A) is a set Y “ c(A) s m i c h  that c(Y) c(A ),

sci rs c (A)~ and if Z is a proper subset of Y then c (7) is a nrooer
O t t  0 c(Y). Y is in r lu ’p c ’n d ent. Closure operators mora y nossess t h u

a’ :‘rn n a : m t ’ u ’ t ,y: i f x//\ and x . c ( A  l y E )  then ‘, c~ T ‘ * : ) .  I t  is
I nnm mwn tha t for a closure operator w i t h  the exch , in ruu pr o nr ert y, ea c C
c l m nser l  ‘ c t  has a basis and two bases for the same clo sed ~~~ have the
sO ilO card i na lity .

In snec ia l contexts where the closur e ( r p u ’ r , t  t o y ’ loes not ha’je th e
e~ chanqe pr operty , it has been shown that clos ed ‘ u ’s which have bases
have the property that two bases for a gi vo n cI in ’, ” ! c ’ n a v y ’  ‘ t me ‘ a lo ne
cardinal  ity .

The problems under investigation are t h a n , : ( 1 )  ‘ r I t i i r i t e  sot
“ , give charac te r i za t ions  of those c losure a : r ’ r t t o r s  w i t h i m m i t  th e
e~ c hanqe uroperty but ~or w h ich  each c lone : !  se t  has a b a s i s  and (2 )  g ive
charac te r i za t ions  of t hose closure opera torn u’i~mosI  I~ ‘,~~“, 

finn g iven
c losed sets have the sane c a rd ina l i t y .

The collection r r f  c losure operators ‘nrr a set f o r m ’ , a l a t t i c e  and

~h ’  f i r s t  approach to these problems is to a t t t ’ r ’ : t l t  ‘~‘w , h char a c te r i za t ions
as the location of t hu closur e operator in this la t ’ice.

**~ **

~I,lf lV (IF MPP I~ AR F IIL.D EXTENSIONS

° ‘  ‘ ‘ i r m 1m t ’ r : ~ s ’ ,i, t , 1ru t P ro fe ssor  Richard L . Pa v i s

Th i s study i nv ’ ’ n t  irg ,’i t e s ‘ i ra dm i l a r f re ld t ’ ’< te ’ ’ ’ ions w i th  cen hasis
t i e  c m i  ‘ m : m S r i  the e,’t on , ’;lr mn s ar is ing fr ‘s ~~ o act i n  of hiohen der iva t ion ’
orn t f i , l n l  . A higher “l eriv at ,io n (d0 , I

~ 
, , , . ) in ~

“ is ,i sequence , finite
or infirm E tc , of e r u m l o m : m r r o h  i mo ms of h ‘ ad t it I tie S tnui ctur e of K wi th the
a ’ l n i  it i ona 1 propu ’rt.i i’s tha t d 0 is t,he i denti t v m u ma pp i ng and d 1 (ab)
‘J c1 1(a)d~ (bYi I = k i for all a and h m m  K . The intersection of
the kernels o f the rna lrp i ngn having no’ , i t  I v u’ suf r”,Cr i ~ t is a subf ie ld  I’
o~ V and firther m or ’ ’ V / k  is  a modu lar fju ’l d ex~ens ion; that is,
an I k a ru lin ea r 1 y di s jo i ru t  t /er the in in t i’r’ ,t’r t i on for al l
r (p ~ o is the ch a ract e ristic of the m id).
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T h y ’ i’~,te nsiu rm m’ , K/I in ~‘hic h I is ‘ 1  C , i n t ’ l  i n ,  t n ,  m m i i ’  ‘ ; ,m nri ,’ r  frp’’ ,

tn nrC m i t e  higher det’ i ’iation are r ’ ’ t r ’ i n ’ l  , imn ’ !  ‘ ‘  r ” t (  ‘ ‘ n  i / i t  iof l 5 4 f r ”
s m ~~f i ’ l m f s  I are soug nt . In in u i ’  l i e n ’ w r’ ,m n ’~ , 1 ‘.‘,‘ ‘ tS ‘ , lr r r wr  f h ,’i t  t bu ’ ’,e
‘~m C ’ ’iel ds try ’ ‘ne ri s e l y  t I n ’ fu el ’s ‘ v i ’ ’ w ’, m c ’ , V in ‘ , , ‘ ‘ ,i r a t n l e  ~1r ’: ’l

~~~~~~: m m
~~~1 ) = k. A characterization in s o r t ’  i r ’r ’ ,ier , ’ ¶ ,r, , 4 C  t” r ’’ , “m old Ce

lr ’”inat ; !e. One conjecture is th a t th y ’ ir 0nr ‘ , ‘ c  ‘ i ’ m  r u ” uu i nu ’m n nc ” t c m c i l d
Cu ‘‘ et’ l aced !‘y the regui r p m ’ n u ’ nt  tha t I, 1w’ a l o t  ri E r , ml ly closer ! i r n K .
To,’ approach used is to construct a h i t t m ’ ’ r  n l , ’ r iva C E r r  in K by ‘lef inin g
i~ on a n—basis for K/I in such ~i way I ‘ nat it mm ’ i~’s 1 1 1 fI eld el i’i”ents
between k and V . An ml terna Ce ceo rac t ‘ r i  ,‘ ,m~ i on i ’m the most general

m”t ~ i rug has not ye t  been obta I rue’ l

A relate ! problem concerns the s t ” m m  t i r e  o t t he group of in f ini te
niq t me n derivations in the ~ie1d V .  A charac ter ization of th u Ga lois
sm ib -uroups is sought. I t has been found thu C, i ‘ a s u bgroup is to he a
Sa lois  subgroup, then the fo ’ tors ~ i ts l i rw ’ ’ r  m ‘ ‘ r m t r , , l  series “ In St he
““~ua 1 and ‘mus t  be re’ tn c ted p — L i e  a l geb ras .  t is Cape’ !  th a  a
a na lo g ous  to that  for groups of f i n E  to h iThe r  ‘ I e” iv a t i o n s  nn i nb t  be
ofu ve loped .

*****

A C’”PTPT’IC BEHAVIOR OF SOLUTIONS (IF !‘IIJLTIVIm,LUED DIF [CPI NT IAL r’ m l A T I n g C
V I A  CONTI NUOUS SELECTIONS

?u’searchen : ,r ,ssistant Professor ~James P . Foti

Let F and G be continuous s e t — v a l v çd mappi n m  ( in  the se rum ’ of
C. Berqe and E. tl ichael ) for Rd and R~ ’~u ( f i n i t e  di m ’ uu ’ ns i omnu l Euc l id~’u’i
sparu ’s), respectively, to the non-empty conmpact strictly- co nv ex sub-
Se t ’  of Rd such that all solutions of the contin gent equation
u ’ , r (x) approach zero at t V ” . The author defines the comm en t 0~

’ a
d ir ’  in I ‘ C i  ng s e t — v u ]  ued funct ion and estahl i sh u’ s that fo r each r”uu’iber

e t a  certain fa i ”mi l y of classical solutions of the perturbed equation
% h t F C ’ x ) 4 ~G ( * ,x )  there corresponds an ord i nary differential equation

f (~~) # q ( t )  satisfied by . floreover , f and g are continuous
‘, u ’ l u ’ r  t i n , n m ’ , for F and G* , respectively, where G*(t) is defined to be
t he  1~~ i~~r i’(, ’ion of the sets G(t ,:(t)) and (: (t)—Fü (t))). If G is
!mt ”j r’ It ” ! an’! d i m inishing , then results from ordinary differential

n ’” gom ,u r a rit e ” that approaches zero at t provided that 1 un
( : ( t ) — g ( ’ ) )  u’~ i s t s  a’, t

*****
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‘ ,‘ ‘ ,e,i i’r r u n :  A ss i n f a n t . Pnn f u ’ssor  Robert A.  Herrma n ru

In 100 1 . Professor  l u m e n  C. Abbott and P. R. Kleindorfer of the
P .S. N ’ t v t! A~ ,ide i’m ’v discovered a new characterization for Boolean
a l ’ : trn ,t~~, The basic structure is the implication algebra . In the
ru’se ~ t S u I ,t ’ / , th is structure is investi gated in the context of non-

s’ m i , C , m ” I m oi~ ‘ ,, ‘u: n m _ la t t j ces , with or without units , lattices , and
Boo l , ’ inm ~u ] ’m u ’ h ran , I t i s shown that these structure s can al l  be
r’ :’r’” ,e ’, cet ~ cl a’,se’, of *_ fini t p subsets of *1 . Then by study ing
‘ a” n i ’ ra l  id e a l t meo r ’y ,  i t  is shown that there e x i s t s  a “uni versa ]

C on ,. urm: s t  r n ic t  i r m r m  of nea nesentat ions for d is junct ive jo in  sem i —

1a t~ ic ’s. The clis ,j’ jmmu ,t iv c loin semi —l attices include the imiu l i cation
al c’nn,’,s. It turns out that the implication algebra yields the most
in t er e sting representation results. These results differ considerably
‘ mu ” t h r mnm ’ which have been oreviousl y obtaine r! since they are all
r e l a t i v e  t ’ m a coi’n m ”or r carrier P(M) and thus can he easily comoared .

~TA TIS 1ICA 1 . PATTERN RECOGNITION

Reseanr . her: Associate Professor ,John S. Ka lme

Pattern recognition concerns adap tive and analytic techniques
for processing large amounts of data , the extraction of useful
information to reduce the data , and classification of data . One
compares the information derived from input si gnals with sin o nilar data
derived from known sam ple patterns , called prototypes. The s aecification
of prototypes is accomplished adaptively utilizin g a learning algorithm .
In applications involving tinime series data , particularly physio lon i cal
si gnals such as electroenceph alographic detection of specific frequencies
and correlation between frequenci es are some features to he extracted .
The pninc i pa l tools of analysi s involve di g ital filters , multivariate
statistical analysis, QR alqor ith nrms for finding eiqenvalues of symmetric
matrices after tn idia q ona l ization , princi pal components analysis , and
st atistical discriminant analysis to generate features. Compute r programs
bu’in’ i developed for pattern recognition will be combined with proqrams
for the statistical analysis of time series spectra , which the investi-
qator developed with 1975- 1976 Trident Scholar S. Raher ,to analyze and
cla ssif y various time series spectra , especially EEG data.
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EXTR EC’A I PROPH: If S (‘m r )f AL B 1 A~ IA LLY ~
,Yt
~~FT PJC POTECT1AL S

As s is t ant Professor’ Peter A. McCoy

This in ve s ti r ma t ion is concerned with a se t , B of wel l- l ef irmed real
biaxiall y sy onui’ n r .’t ni c potentials which are requl ar in the onen unit sphere
a t r ma ut ,  the ori g in in [2P (p’l). fln expr ess ing e , im ,h potent ia l  in an appro-
:“niate infinite Fouri er series , three problems arise concerning B and
subse t  P,~ whose u rpirbers have the first m+1 coefficients specified .

(1) T he infinum of each potential in B is evaluated as the limit
of a r”onotone sequence of eiqer ivalue s of Toeplitz Matrices which are
evaluated al gebraically from the Fourier coefficients.

(2) The unique extremal function in the set B~ and eiqenv al ue are
determ ined for whi ch the e iqenva lue equals the infimum of the extre mal
function which in turn equals the supremumn over set  B~ of the infima
o~ its members.

(3) Necessary and sufficient conditions are ,fu’ t ’ r ” ire ’! fcc’: the
Fouri er coefficients so that a pot ential in B is no r n - u ’ rmi t . ive . These
solution s are developed from operators related ~r’, ‘o r’ e ~“u jn’1 in previous
‘JP(’ funded resear ch which employed Koornwind er ’ s L ,uPl m ’ ‘ ~~y~~re integra l
fan Jacobi pol ynomi als , along with applications ‘~~‘ °a d a ” ’ i ” l ’ s “ lethod s
of Ascent  and Descent to the Caratheodory-Fe ,j”r i ’ m I I ‘ira t” , ” n , t c . r ,  ~T ’m~”:’1 i tz
~rr” r!, l ems which focus on the properties of harmonic f m n c ’ I ’ u r m s  in the p lane.

H~ SPACES ON T’I [ POL Y D ISC AND ON SEM IG RO IJPS

Resear cher: ~n sis t a nt Professor Howa rd L. Penn

The objective of this work is to investi g ate the beha vior of gP
umn ct io n s on the to’u ly disc and on seminrouns. ‘,in sp ec ific si ’ i ni ”i c in ’

~‘e s rj l  Cc have !uI’en obtained . First , a corstruc ’ ivr ’ “u ’ t m !  of u ” ’p lor in s
a ‘.~t, ’) r u re  le f i r m e ’  on ~ n u ’ C ol T/disc wit C “fly” def’ imn ’’d on h~’ t. m un i
obt ained such that t h e  in teg ral  of any t u mr u i t ion in H° is the ~am ” u’ lvi th
n ’ ’ ’  m e’ t to CC , t ’ ,iO ‘noi ’a sm j re ’ , . Second , if f is a func t ion i n  C’ of a
‘,e” i group then ~ “ is an inner —ou t er  f acton i  za t ion if ‘u ru ” ! crn l v I ~ 1 on ‘ C
has i t’ , Fourier co n i e s  va n is h  off ‘he se um ’ iqroum ’ C ’  et f r ’ ’u’ 4 ’ m i ~~ its r o u t —

m ye. The ‘Ii nc r ” n or m thu t t at ’  inv est i p i t  on is ‘ m t ’ ’’’o’n t I .‘ t 1k inn is th a t
rh C c ’ r m rd n i ‘g  ‘id t ’ ’ hen f l i’  prop u t y : f, H ’ ’ m 

~ m m  I f ‘ ‘ten”” I n y ’ 0)
w~r” r”  “r are  ‘ n m ’  ruo l ’ i nou’n i ,u lc an n ’ !  fl a , inmp l icc ~U im ‘ I e n r ’ ~ ’ inn  ~

‘
~(:

* ~ * *
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‘~ i H~ 
i’ i~~ r Mr l~~~~’ I V E L~ THE Irp[M ANP fll’[R/\TOR TOPOLOGIES

R, ’s ea nchu ’n A’; ’, is tan t  l’ r ’ r f ’e’,soy’ °)nn ,’i ld B. Rogers

Cons i ’ I ’ n ab le w um n l  (ma n been (lone l a t e l y  Im~ ‘,u” vera l u mathe m a t i c ians
on ‘i t ’  rmu ” t ’ u  ii rug the we l l  — known rug i edt’ comm ouu ta ti v i ty theorem for no n a  1
op”n,i t”s. Pr o ’  Ii rem tita n of research is concerned wi th  var ious asymptot ic
rp ”ner il i:’u ’ inn s u t the o r ig ina l  Funalede St ,a t y ’ m ’ ’ e ru t , These gen er a l i ?atir ’m n~ ,

r,uwe v” i ’ , i n ’  n u ’ ~n u i l l y  s t a t e d  as resu l ts  in C* _ a lqe h ras .  Genera l iza t ions
nonn ~ n’~ ~,‘m l’: ’t ’ r ,t  r C i r a c t  “n have been qenera l i  y unexamined . The

current :rnrn iec t , is concerned w i th  genera l i za t ions  of the Fuglede t f m e on en ’ m
a “or” 4 mr p o l ng i c a l  na t u re  tha t are a nparent ly  not obta inable by

C* _ a l~l e t r r I  m e t h o d : ; , Thes e i nclude various asym ptot ic  qen u’ ra l iza t ions
im i ’ .’~ 1v iru q C u r , ’ Stnonn or we,i k op e ra tor  topologies.  Are as ’ in w hich
‘u e mne r o ’l I ~.i t, i nns fail to exist arc’ also bei no studied .

A re la ted invest i~ ati on involves gener alizations of the Fuq iede
t i m ’ ‘~n~’m ’ n usin o hyp000nr ’ r , ul  or dominan t operators.  It is planned to
deten m o i no ’ whether results in this direction can he significantly
( u r ’ nn~’na1i/c ’d to asyruptotic and topological statements about operators.

*****

HAPE THE ~‘iPY

Rt’searchu ’r : Assistant Professor Thoma s J. Sanders

The objective is to find app lications of the shape theor y, which
is a ! ‘r am ’ .~m ‘if mathematics in the areas of topology and al ciebraic
topolo gy , and to further develop the subject. In particular , infor m ation
is so ught . a b o u t  thi’ sha pe of a regularly movable space ~ fro m m ’ an
associ ated direc t sequence X* and its direc t li m it X

Py embedding X in Hi lbert  Cube 0, or another app ron riat e absolute
‘no t 

* one can r uIn Cmi n an inc lus ion ANP , sequence as soc i .1 + e l  w i t h  X( I r t a i n i r u l and studyin n the assoc ia ted d i rec t  sequ e nm u’ in ’ somnie ~gru ’c ific
exa mp le , in pau ’t ic u lar  the “sin l/x — c o nt in m u u r ’ n ,” s h u ’ m E d  q i v e  a n ’  i dea

a ” to  the m e  Ia tionships that may exist I t ’ twiu ’rm X and ~, ,  It is a lso
:1 a rm fu l ‘~~t look at Ro r sm mC s FAN P— sets  and tb c ’ i r m l  u C 10”” hi n Cu ’ the
‘ I i  “u ’ 5 ’ ’  nu enc e X’k

The cur e ept of movable has been an in ut en ’e’ ’ in ‘rn 1~ ~~~t ’ tonic
s in e , ’’ it wa ’ rented t ry Borsuk. Some math ,’ ’ , ‘ ic ua n s H 1 ieve t oo t
r ’t ’’ i nula r i ’e rv ob l e may to’ a con c ep t  tha t wil heln i n n’ m ’’ ’  “ ‘

questi ons inn shape th e ory , One such que st ion is : Pie’ m n one show
tha t h ’ ur n I onm of two FN4R set is a F1~CJ l ” s e t ?  It 1 s s o ’ “ . 1 ‘ i~ added
j mu o non: ,j t on ’ from X~ and X ‘ may he] p a n”w’’ ‘r his g u m ’ ’
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A ~i i nect ‘~u”pmt ’nce from the i fl e lU s i t urm A’h ’~ ’,equence has hr ’u ’r n o t t o  jrn r ’d
S O t  C that each i’ne”her is defonr nut , l e i n t o  i t ,’, suIc ,ce ’ , ’,or ins i tt ’  i ” ’ ,
C mn ’,’r!” r ess” i r , A cu rp u ific exam nmpl e has not ‘/et been studie d in ‘!u’’~t il

* ** k*

Sfl!’ f F NI Cif RAT I HN PRORL [MS IN GRAPH TH E OPY

Researcher: Assistant Professor Allen J. Schwen k

The o”rnletion of research efforts begun before joining the faculty
of the Naval Acade my has culminated in one article which has appeare d
durin q the past year and three others now accepted for publication.
The latter efforts are summarized below .

(I) In a hoolean graph , every automorphism l as order 1 or 2. A
n’ : ini n r’a l  boolean oraph with p points has the smallest possible number of
lines. A linear forest has paths as its components. Exact formulas
are found for the number of minima l hoolean linear forests with n noints
and the number of lines in such a format.

(2) Let 7(S0;f(x)) denote the polynomial obtained from the c’icle
i ndex  of the symnmetric group A (Sn) by replacin g each variable s~ by
f(~ 1). The limit of 7(Sn ;f(x))/x~ ’ is evaluated as n increases w ithout
ho m m” !

This limit is used to estima te the probability (for n and o both
large) that a point chosen at random from a random p -point tree has
degree n + 1. These limiting probabilities are independent of n and
decrease geonmetrica lly in n , contrasting wi th  labeled l imi t ing probahil-
it , iu” , of l /n e.

In order to prove the main theore nim , ,mni appealin q generalization of
“he pri nciple of inclusion and exclusion is presented .

(3) It is well known that the number of closu ’u ’I walks of length n
is si mpl y the  n ’ th moment of the ad jacenc y  mat r ’L, . d i n i l a r  ‘nurN tra l
f’~;u ru ” ,s ions are found for unrestricted (ci ther r’pen or closed) walks ,
mmm i  also for w alks fromn any spe cifi ed startin g set of points to another
s e t  u rt term i na l points. Knowledge of the number of walks in C nmm a y he
applied to find the snm ’ctrum of the complement of G. I n  con c l u s ion ,
cyclic and dihedral equ ivalenc e relations are defined for closed wa ll,’;
arid Durn s id e ’ s Lemma is used to enumerate the number of equivalence
clas ses of both types.

*****
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1’ . Lui ! ’ t’ n ’’ [ .  , r’t ’,sis ’ , iint E nnte s ’,or , “La n-Followin g Models ,” 1976
•‘ t ’ ’’ n ” i t i m  , ml A s ’ , m o iu~ ion of 1 n ’, ’ r j u , a Co ) lc ’qu ’ Facul ty  ~‘Jo rksho p at
Cn r ’m , ’l 1 Hi vers j n 4 ’

’

L i M i t .” t m ’ , m n m ’ ,f ’ on r r r ( t O  hniques are used to study the d i f fe ren t ia l
wa ti m m ’ , ,mn ’ l di ’ fu ’n’r ’n ’i t i  al — t e l  ay  equations of car— following models.

,~ heuristic d i s c u s s i o n  of stability is included , with mathematical
de ’ails left to an c im r pe ndix. Steady-state equations for flow versus
c m n m c e r , t n , m t i o n  a r t ’  de r i ved  usin g elementary integration , and their
s i ’ t n i t i c a n c e  in re la t i on  to other t ra f f i c  theories and empirical
re sul t c is discussed .

*****

Pi\l’ !P,, Robert L ., Ass i s t an t  Professor , “ Five Naut ical  Models ,”
1976 Mathe m atical Association of America College Faculty

‘
~or~ shop at Cornel l  ~niversity .

A collection of five loosely related models collected by a
I m m i el of officers at the United States Naval Academy was discussed .
Techniques used are from the singl e variable differential and integra l
calculus. Topics covered and main techniques are : estimating
distance to horizon (trigononmetry), rendezvous of two ships (circles),
submarine detection and long range navi gation (ellipses and hyper-
bolas), submarine hunt (polar coordinates and exponential function),
and satellite surveillance (integrals).

D’A RC HANGELO , James M ., Assistant Professor , and Peter A. McCOY ,
Assistant Professor , “Valu e Distribution of Biaxiall y Symmetric
Narnimonic Pol ’,’re’ur” i a l s , ’ Canadian Journa l of Mathem natics , Vol. 28,
(August 1976), 769-773.

It is known that arm y biaxisy nn r rmetric harmonic po lyno mr u ial ( I3A HP)
of degree ?n can be represented in the form H(u ,v) 

k
n
O A R P ~~~~ ( s2u )

where ,u -1 /2.  u ntil now , th~ lack of a suitable representation for
the Ja cobi  i r r f l ynom n ia ls  

~k 1’ ‘~~~~
‘
~~ has made it difficult to determine a

value distribution f o r  BA IIP’ s ana lagous to the value distribution for
axisyniun etric h,m nr r ,nn r lc pol yno imm irn is defined by Morris Ma rden using the
C’ ) f n l t t ak ” r  Formula for the Leqendre polynomials. However , Tom
Koorwinder ’ s new LaPlace-type integral representation for Jacobi
polynomials now allows us to determine information abou t the value
‘.!istr ibution for I3AHP’ s.
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[R YANT , Al Ian P . , Assistant Professor , “Growth and Complete Cequc’ncr’s
of Senerali zu ’d Axi s v m nu m i u p tric Poten tials ,” Journal of Approxi m ation
Theor y , 19 , (1977).

Usin g G i l be r t ’ s A integ ral operator , the g row t h of en t i r e  ~o lut  ions
o~ the general ized ax i~ ynmnietr ic pote nt ia l  equat ion is i ’ o r r s i d e r p d .
Lrcmw th  of solutions is related to thu ’ qrowth of t ! m u ’ i r  A ,, associate s ,

oncer ’~s of prox imate  order and type w i t h  respec t to proxi m at e
nnnt ” are introduced , and these measures of growth ra re cha racterized
ex; ’l icit l y in terms of the ultra -spherical harmonic coe ffi cients.
Ner ’ ess anv and sufficient conditions for a gener alized axisy mmetric
;mo ten t ia l  to be of regular or per fec t ly  regular growth are obta ined in
“~~“ r~~ ’, of the function ’ s coeff i cients in its sph eri ca l ha rmo nic
exp ,m nr5 ion . Application is made to generating (in a cons t,r ’j r, t i v u .’
“iamu n c ’r) complete sequences of solutions of the p artia l differential
epua t in n ~nom single entire solutions.

‘ IEP P,MANN , Robert A., Assistant Professor , “The Q—Topology , P!hvhurn
Type Filters and the Cluster Set Map, ” Proceed i,~~s of the American
Mathematical  Society,, 59, (1976), 161-166 .

Nonstandard topology and the 0-topology are used to characterize
norm uma l , a lr’uost-nor nr ma l , regu la r , almost- regular , se mi-regular spaces.
The cluster (resp. o-cluster) set relation is used to characte ri7e
regular , almost-regular (resp. strongl y-re gular) spaces. T he Whyb ur n
(resp. Dickmnan) filter bases are characterized and it is shown that the
cluster (resp. “-cluster) set rel ation restricted to the domain of the
tIhyburn (resp. Dickrn an) filter bases is an essentially continuous
(resp. strong ly “-continuous) map if the space is Hausdorff (resp.
Urys ohn)

*****

HERPMAC4N , Robert A.. Assistant Professor , “The e and Monads In Genera l
Topology ,” Kyun~pook Mathematical J9ur,n_~l,, 16 (1976), 231-241 .

Cince it was first introduced by A. Robinson , the point monad had
proved to be a useful device for characterizin q and stud y ing numerous
topolo gical concepts. Two new point monads are examined , the “ -n’uon ads
and ~-mmionads , which are capable of similarl y characterizing the various
concepts associated with quasi-H-closed , nearly compact , semiregular ,
regular , alrm ios t-~reqular , Haus dorf f, Urysohn spaces as well as ‘u ,,~ -cluste r
points , “ ,i-c onverqenc e theory, “-cont inu i ty ,  al mn nost continu ity , acmon q
others. Indeed , the “-monad shall play ,in important role in the approach
to H—closed , Ury’ oho spi ces a n d  u n ique  cluster po i ru t theory. The
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r e l a tions between the “ , ~-numon ad s and the nuonad of Robins on will he
i nves t i g a t e d  tur ‘show how their interaction not only characterizes
al mno st - re cm ular , senr i reqular , and regular spaces hut allows interest —
in u r i re sult . ’, about. almost-open , wea kly-o pen and open maps to he
deduced .

* * ** *

1 °PMANN , Robert A ., Assistant Professor , “Nonstandard Quasi -Hausdorff ,
Pnv sohn and Reg ular-Closed Extensions ,” Bul le t in  inst i tu te  of
Math u ’ u om at ics , Academia S in i ca ,  5(Ju ne 1977 ), 13- 25.

The nonstandard theory of (filter base) monads on a meet-semni —
1 ,u t t ice is used to construct , as subsets of an arbitrary enlarnement ,
.~ua’i-H-closed , quasi -Urys ohn-c losed , and quasi-regular-closed
ext ensions for an arbitrary space X , These extensions have miiany of
the more important properties. These included the projective ruaxinum ,
open co ni ubinatorially embedded , T2 except for X , Urysohn except for X
and a sem i— regular property , as well as the existence of continuous
eAtens ions of the identity . Since the elenments of the space X and
these extensions are of the samne set-theoretic type , their existence
tends to strengthen the viewpoint that the enlargement is the
appropriate model for such inves tigations.

*****
mr r P ’ ’~, Peter A., Assistant Professor , “On the Zeros of Generalized

r ry i a l l ’i Syr n’ ne t r i c  Potentials, ” Proceedir ’uqs of the American
“~it hm ’ o ~i t i ca 1  Societ y , Vol . 61 , No. 1 , November 1976.

Generalized axi a l l y  symnmetric potentials may be exp anm~~d as1 ,j rm , ’ r-Jacohi series in terms of the conup lu ’te system fkCk
n/
~

_ l (cos 
~‘)on ux ~~ ’ , , r ’n’ i ’ f rj c  n u ’ n i c n n r s  ‘ C [°(n”3) about the ori g in. The values nu t ’

r ’u, sc’ po tentials are characterized by the nonnegativity of sequenuce s
of iet r ’rrrinants drawn from the Fourier coefficients in a manner
i’m a logous to the charact eri zation of the values of analytic functions
O~ ‘ m oe com plex variable by the theorems of Caratheodor y-Toe plitz
~rm ’ t S c r um m r.

** ** *
pcn(4[~ 5 Donald D. , A s s i s t a n t  Profess o r , “On Prox i m u ina l  ~et ’ s  of Norma l

Operators ,” Proceedin 9 of the 1’,mim em ’ican Mathematical Society , 61
(November 1976’), 44-4 8.

T his pap t ’u answers a long-ou t ‘,tandi nq quest ion in th e theory
of linear opera tors on infinite — dimensiona l Hu bert spaces (a
ou ’n meral ization u u f the usual linear transformations encountered in
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ii rr t ’ , m r a lgebra ) by showin g tha t an arb i t ra ry 1 i ruea r ri:r ,’ r’ l (or need not
‘nav t ’  a nea res t  point from the set of no r :ma l o ; r i’ n ’,ito rs ; app ro .~ i n’ m a t iro n
u rot r l ,” nnus regarding ether se t s  of norrua I u m u m e ra for ’, are a l s o  c o n s i d e r e d
and 5 m ’V ’u(’ are answered c onmC l etel y.

*****

SA NN ERS , T 1uua: ’ a s J . , Ass i stan t Profes sor , “Coin ‘n t ly 1 ; u ’ n me r a t i n  Sh~
’i e

Theor ies ,” Fundamenta “ iathen mati cae 73 ( 1 7 7 6 ) ,  37- lb .

E O n  l o c a l ly  compact r nu e tr ic  sp aces , Borsuk ‘ s weak extens ion of
ha ;m ,’ to moe tr i c ‘< pa res and c iu r’pm ,a c t 1 y genera ted tui ~~’ ‘ire equ i va 1 ~n t.

SCF ” F N°, A ll en J. , Assistant Professor , co-author , “On Tactical Con-
figurations with no Four-Cycles ,” Journal Combinatorial Jheory , A2fl
(1776), 371-374.

An improved l ower bound is given for the band sizes of tactical
configurations of rank exceeding two having no 4-cycles. This hound
is applied to find an optimal configuration with certain specified
parau neters. A formula is given for the maxi m num number of cycle types
one mu s t examine to demonstrate that a rank r configuration ha ’s no
g-cycle. This result which has appeared in the researcher ’ s earli er
wo rk as the number of types of closed walks, answers a question of
Longyear.

ZIM MER , Robert J . ,  Ass is tan t  Professor , “Extens ions of Er q odic Grouo
Act ions ,” Il l inois Journa l of Mathematics , 20 ( 1976) ,  373 - 409 .

The discrete spectrum theory of erqodic transformations due to
Halnnos and Von Neumann and ex tended to group act ions by Mackey is
generalized to the case of extensions of ergodic group actions. In
particular , the structure theorem and existence-uniqueness theorem
are aeneralized . As background , some general re sults on cocycles
taking values in comnn pact groups are developed .

Z IMMER , Robert 3 . ,  Ass is tan t  Professor , “ Erqodic Act ions with
Genera l ized D is c re t e  Spectrum ,” Illinois Journal of Mathematics,
20(1976), 555-588.

1. proof is given for a measure theor”tic ana io ’ iu m ’ of the
Fu r’, t , ’rr t ,u ’r ’u ‘structure theorem for minimal d i s t a l  flows , showing that

I / C’)
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nieneral 1 .‘u ’ ”i di “ c ret I ,  i ’ m  t rm lu: n is egul iva lent to the cxi stence of a
st ’u u ,mra t i nq si i’ve . Ap ol i Cati m nn s are presented to a f’fi ne transfor-

n r a ’ i nun ’ , n o t  abe l ian  r jr om fl us and to quasi—discrete spectrum .

7I~~”t P , !‘ m n l ’,r’i’t J . , A s s i s t a n t , Profes sor , “Random “!al k’, onm Compact
Group s anti the Existence of Cocycl es ,“ Israel Journal of
l a t h i ’ r ’ n i t i u ’ s , 2 1( 19 7 7 ) ,  34 -97 .

C e r ta in skew products in ergodic theory are shown to he
is o r: ron ;n h ic t o the sh i f t s  defined by random wa l ks .  This yields
t ’ re e x i s t e n c e  of cocycles of hyperfinite actions whose ranqe is
an a rb i n ra ry  conupact group.

*****

ZI~ ’~[°, Robert J., Assistant Professor , “Compact Nilmanifold
i’ xtensions of Eruodic A ctions ,” Transaction of the Amnerican
fl, ther ~a t ic a l  Society , 223(1976) ,  397-406.

Ergodic and relative spectral properties are determined for
extensions of dynamical systems defined by cocycles into nilpotent
Lie groups. Results for flows on nilmanifo lds are generalized to
extensions by ni lm anifo lds. The techniques involved are those
fron the theory of unitary group representations and ergodic theory .

*****
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PA t , ! R , Robert L . , . ‘Ss s is tant Profe ssor , “The  Pea s t. , Pr ’e’ , u ’ n m t  , and Future
m t Computer Ca lcu lus  at the U .5 . Naval  Ac ,m m .Ienn n ’ , , “ Paper rea l at  th e
.;~ s o i nij ton— Anna poi i s—Ba it i ron ‘ A rea S ‘/rn r~m fl s I jo on 1,or ’ m pmj ter Educ,i t. ion
Annapol is , ~‘1a ryland , Mav 1 977.

*****

D’APCHANG [LO , Jamnes M. , Ass istant Professor , “On the C’ !hittaker
Differential Huati on and Laplace Transf ’n u’sns . ” Pa per read at
regional m eeting of the American ~‘1athematic al Society , New Yo rk
Ci ty , New York , l~ -l 5 April 1777.

F°YANT , All a n 3., Ass is tan t  Professor , “Growth and Complete Senluen cec
of Generalized Axisymetric Potentials. ” Paper read at the .‘.~r)th

Su urnr er meeting of the American Mathenuatical Soc ie ty ,  Toronto ,
Canada ,  26 A ugust 1976.

FRY A~T , Allan 3., Assistant Professor , “Interpolation and Approxir umation
of Generalized Axisymmetric Potentials. ” Paper read at regional
se et inq of American Mathematical Society , New Yorl~ City , New York ,
l~’. April 1977.

*****

(lAC TIC , Dormald G. , A ss i s tan t  Professor , “Pseudoconnpactness and Local
Connectedness In Co n’np lete l y Regu lar Spaces. ” Pa )ner read at :C ’lrnl
,A rrnua l meeting of American ,Mathem n uatica l Society , St. Lou i s ,
“is’,ouri , 21-39 Janu a r y 1977.

HE~ P”~A NN , Pobe rt A . , Assistant Pro fessor , “ P u’y ’ f n” c t  f l ap ”, and Co nver pu ’ nu ’i’
Pape r re act  at 93rd m e e t i n g  of the A rne ni ,,;a n f l , u thu ’ r ’ m ,.’i t ic ,u l

Soci c’t .’, St , Louis , M i ssouri , ?t’ lar um i ary  1q77 ,

* ** * *

O f ~MA N’~ , Pobe rf, A . , Assistant Professor , “Thu ’ne ar~ No Unusual Nn ’mi’ u: r,i 1
“lie for Space’s in which Bounded Subsets ,ure bas ically Bounded .” Paper
reid at regional ren ting of’ t”af henua f ica l Association of Am nuerica ,
University of Maryland , 311 A n ril 1977.

* ~
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f i r m. m ’~ !‘ i ’ t i ’ n ’ A ., As sis t , mnr ~ Profes so r , “Exte rm umal Properties of Rea l

~ C, ’v ’ u r ’ ni ’ t r i c ( u r mn m i mnic Funct ions. ’’ Paper read at 33rd
‘m e t  m n m ’ )  ot t h e S r’m i’i ’ j (  a n n f l , u l h e u n a t  i cal  Society , St . Lou is , Mi ssouri
2$ Pi ’ m ’ j a r v  l’17 7 ,

* ****

“: COn ’ , ‘u ’ t~’u’ A ., Assistant Professor , “Exteçma l Properties of Real
A \ i a l l 5  “ ‘,~‘nm nu ’t ric Harn ’canic Functions in E’~. 

“ Paper read at
‘ r o u t i n g  of A r ueric a n f i a themat ic a l  Society , Columbia ,

Sou l n C a rm nl i na , Nov c ’ nrr bc ” r’ 1 ~~~~~

Y ’fl ’L . IS , Edward J. , Assistant. Professor , “Generali zations of the
Pohu ’rtsnn Functions. ” Paper read at regional meeting of the
r,r’t’ r i ca n n ‘lathi ’ n ,’t tical Society , New York , 14 Apr i l  1977.

*****

PO LLA ~’ , Richau ” l  A . ,  Ass i s tan t  Professor , “Performance Ev alua tion:
St ep 1owards Accountability .” Paper read at Annual meeting

9:CUCC A ssociation for Conrn utinq Machinery , November 1976.

*****
P,’g LAK , Richa rd A , ,  Assistant Professor , co—author , “Computer

im p :ml i cat ,ions as Part of Instruction: Some General Notions
and )x ,ar’ :plps .” raper read at the Am ner ican Institute of
Biological Sciences , 1976.

‘]APfl L , .’’ , “ C i ll iam P., Assistant Professor , “Computer Aided Ins t ruc t ion
!n A bs t rac t  A l g e bra . ” Paper read at the Washington -An napolis-
Bal in n m un *” Area byl ines io n : on Com imputers in Educat ion , Annapo l i s ,
fli ry l d r ’ i  , ‘‘ i ,’ 1 9 7 7 .

*****

7J ’~”1P , Or t m e r t J. , Assistant Professor , “Pestrictin ’: Li ’ Grm ’m n u u ’
I’, ,tions to Lattice Subgroups. ” Paper read at regional m eetin g
of Ar” n ’nr c an Mathe nn atica l Society , Evanston , Ill inois , 15— 16 April
1977.

7I~’MER , Robert 1 . , A ’ ‘si stant Professor , “On Skew Pru ’ lmu f ’ s In En u u n nt ic
Theo”,.’’ l i ner rea d i t reg iona l rmu r ’ e t i r u r u  r ut 1’,nmer n o r

~oci~’t i. m i r i i v ersi t y o f c o nne c ti u ut , l0 0ctoher 1’~
’ .
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ZIM MFR , Robert J., Ass is tan t  Professor , “Ergodic Theory and Group
Representat ions. ” Col loquium Lectu re , Western Michi gan Univers i ty ,
Kalamazoo , Michigan , 14 Apri l  1977 .

ZI MMER , Robert 3 . ,  Ass is tan t  Professo r , “Ergodic Theory and Unitary
Representat ions. ” Speci a ’ lecture del ivered at W es l ey a n Universi t y ,
M iddletown , Connecticut , March 1977 .
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OCEANOGRAPHY DEPARTMENT

r m r ’ mr nu ander John G. Mc Mi l lan , USN , Chairma n

Pe’sc’a rch in the Oceano graphy Department covers a wide range of
ir a’s in th e  envi ronment a l  and oceanic sc iences  re f lec t in g  the many
levels of expertise held by the civilian and military Department
fa ul t ” i as well as those i n the Oceano grap hy major. All of the civilian
f,i~ n u l t ,‘ are u’ rqaqed inn either individual , group research , or research

r’n ana uer ’ nu ’ nt n’mr o ects su ipported both by external and interna l sources.
fl u ,alif ’i u”d undergraduate students are encouraged to conduct research in
st m e n ’j f i r  a reas under facul ty supervision. Research efforts in those
are as nu ,’levant to the estuarine sciences are strongly supported by
both an PU-foot, scientifically—equi pped vessel , a small runabout , and
extensive laboratory facilities.

Spec i f i c  areas of research ac t i v i t y  by the Department include but
are not limited to sedimentation processes and properties , submarine
m mu ’ o loqy, oceanic  eddy processes , estua n ine po l lu t ion , estuar ine ecology,
an ( f marine op t i cs .  Many of these ef for ts  involve both facul ty and
students ,

This year has been one of transition with the departure of several
of the military faculty , the completion of projects noted in the 1975-
1976 report, and the arrival of new civilian and military faculty .
Preliminary work in several new research areas , predominantl y biological.
are in progress.

Support for ac t i ve  research in the Oceanograph y Department has been
provided by the Environmenta l Protecti on A gency , the Office of Naval
Researc h , the United States Geolog ical Survey , the Chief of Naval
Development , the Naval Academy Research Council . and other sources.

* ** * *
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AN EVALUA f ION OF MESOSCALE OCEANIC [BOY STATISTICS FROM BOTH HISTORICAL
AN)) SHIPS OF OPPORTUN ITY I XPENDA RL [ BATHYTH [RMOGRAPH DATA

“7esu ”archer: Lieutenant Commander H. Le un Dantz ler , Jr . , 155

“.p n ’nn n s or :  Naval  Ocean Research arud Du’v el o pme nt A c t i v i t y  (Code 410)

xp e nu m l , i b l e bath ytherniograph records are being us” d  to provide
estima tes of the potential energy associat ed with vertical disp lace-
“i” n t ’~ in the trop ical and subtropical North Atlantic therm oc line . The
(eo q ra phic va r i a t i ons  in potent i a l  energy help ident i f y both those
‘ ) m ’ e ,un areas which may he associated with recurring edd y activity and
the ‘ma u rr i tude rif that a c t i v i t y ,  The resul ts  to date ind icate  max i nm u : r
v l r r a b i I i t /  in and umear the boundary curren t reqinime s along the perim-
“t,u’r of the subtropical gyre , and in the vicinity of major topographic
fu ’at ur,’s such a s  the Mid —At lan t i c  Ridge and the An t i l l ea n  is land ar ;’ .
Shou ld this variability iii thermocline depth a r i se  from ocean eddies ,
t ’sr fonmu u ation of these eddies may be both dynamically and topograp hically
re la ted . Ships of opportunity are be ing used both to provide wel l
resolved dat a re nr’ls within the potential energy maxima areas and to
augment the existing data in the data -poor reg ions of the North A t l a n t i c .
Six ships operati ng both m m  the eastern and western basins have been
provided with expendable hathythermogr aph probes and some 20,000 kilo-
r’reters of track data resolved to 40 kilometers will have been obtained
by Jul y 1977. These data are confirming that a si gnificant portion of
the variability found in the historical data is eddy related .

D I S T R I B U T I O N , O R I G I N  AND M I L I T A R Y  S I G N I F I C A N C E  OF I N T E RGLAC I AL R E E F S
AND CEMENTED SEDIMENTS ON THE CONT INENTAL SHELF

Pn’,n’archer: Associate Professor Douglas W. Ed’,, all

Sponsor: Naval Acadeniy Research Council

An increase in oceanic surface water temperatures at the beg inning
of the mnost recent interglacial interval has been demonstra ted . Some
researchers  sugge st  tha t this increase must correspond with times of low
sea level . Furthermore , studies of deep sea sediments have shown that
‘asr ’d fl ln surface temperatures dr ’ter ”nine the latitudinal position of the
boundary between the carbonate/no mn-carhonate sediments along the east
coast o f the United States. This boundary is known to have shifted
latitudinall y in response to lo n u g -t u ’r rm u climatic n ’ h un q e s  in the Te r t i a r y ,
but said boundary could also have been shi f ted by short-term f luctuat ions
in sea water temperatures in t he  1m u j atr ~rnary . Northward sh i f ts  would be
associated w i t h  t he beg inning of t f ”  interglacial per ’ i n nt ’is . The carbonate !
no rm- carbonate boundary for the pr r” ,enr t i n te rg lac ia l , w r u ich began at, the
end of t h u  ‘4 is c onsi n g la c i a t i on , would therefore be 4 ound in Holo ‘ni,
‘,“ “ i i rue rm f , 5  a t  h i gher la t f  tud n r, tharu these in tod~’~’ ’ s oceans. Ii , aId if ion.
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‘m u ‘ ‘5” ’ t  h would he cou ri parable WI th th o se of ‘e u  l eve l  at tha t t im ne , up
to 1 ,V n o  t u’rs deeper . These ea u 1 ic r 1o rmed i r u t  u ’rr ) lu c ia I ‘aqun carbonate

mno f u ’ e i a ls wo u ld  tue found in higher l a t i t u d e s , ab ove wh ich  carbonate
m a t u ’ r i a m ls an being depos i ted t o d a y .  Th ey would r’w u ,ur as algal reefs
or a’, (u ’ r nru ’ n mt d se n timent s .

~‘? m rse reef - ii fe f’ea tu res and cemented sed i r ’n u ’ ru t S ha’ie been loca ted
in two w u~ s :  (1) indirectl y , by exam imining pr ecision depth recorder and
seismic ru ’flec tion profiler records from the continental shel f~ and (2)
d i r ec t l y ,  by u’ ..a r n r in in q bottom samp les fronm appropri ate sites. Based on
these data and the l i te ra ture , maps have been prepared showing the dis-
tr i bu ’, ion of reef’s . cemnented sediments and other shoreline features.
For the f i r s t  time i t  is possible to show the type , extent , and depth
~nf the various shoreline features associated with low stand s of sea
level du ring the Pleistocene for the entire east coast of the United
States. Analysis of these data suggest that published sea level curves
may be in error due to the locating effects of ice on the coasta l areas
north of the New York Bight. The naval applications of this stud y are
far reaching and will be examined in detail.

ANALYSIS OF HIG H-RE SOLUTI ON ~EISMI~ REFLECTION RECORDS FROM THE SOUTH-
EAST GEORGIA EMBAYME NT

Re’.u’arche r : Associate Professor Douglas W. Edsall

S~’orn’;or : United States Geological Survey, Woods Hole , Massachusetts

This study involved the interpretation of over 5,000 miles of
high -resolution seisrmuic reflec tion records fronim the South-East Georg ia
Embaynuent. Two weeK were spent at sea collectin g the geophysical
data . The remainder of the time was spent in the analysis of the
data. The ’se  n1,’i t .a wi re col led , ted for the Bureau of Land Management ’ s
OCS pronram. ‘t i l i z i nq COST well data obtained by the Survey, it was
possib le to d a t e the acoustic -strati grap hic sequences observed in the
sparker records.

Pu ’sult s rnf th is work have been presented to r ’ :u resentat ives of the
Bureau of Land Man a q ei mm en u t in New Orleans , to a meeting of state geologists
i rm A t lanta and a reg ional meeting of ‘he s ta f f  of the Of f ice of Marine
Lu ’’ m ’ 1  n n f  / in Wood’s Ho 10 .

*****
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PHYTPPI AN [TON DYNAMICS OF THE ~f STERN NORT H ATLANT IC

Res ea re hen ’ : Ass is taru t Professor John ~~~. Foers ter

‘s pr nn ’ ,o r :  Sea [dum ’ a t ion A s s o c i a t i o n , Woods Hol e , ~
1a s s a c h u j s e t t ’ s

The pr in c ipal investigator served a”~ Head of Marine Scienc e arud
Se n ior Sm: iu ’ n t  i ~ic I nv u ’s t i gator aboard the R/V Westwa rd dun run the 1977
c r u i s e . T h i s  ship ’ s c ru ise  w as designed to provided ‘d uj n atir ’n ,,ul a nd
r , ’ su ’t r( h ugm :)on’t unit es for the participant ’s . The research aspen ts are
t n ( r j ’,eml on obtaining information conc erning the microbiological ,and
chu ’ .’ ical ’ phys ic ’a l re lati onshi os in the Gulf Stream and Sargasso Sea
Data on th o summer p roduc t iv i ty  levels of phytop lankton will be corn —
pare d w i t h  the resu l ts  of other invest i ga tors .

AN INVESTIGATION OF SELECTED DREDGING PROBLEMS IN U.S. N / \ V Y _ C U N N [ C T .I’ P
HARBORS

Researche r: Professor John F. Hoffma n

“7 [ m n S o r :  Naval Facilities Engin eer ing Command (Code 0320)

The research undertaken in this grant was d iv ided into three parts .
One part concerned new dredging methods of low capaci ty where use is
confined to a small a rea such as a p ier sl i p. The second part concerned
evaluating the problem of accretion of sediments in Pier 12 at the U.S.
Naval Base at Norfolk , Virg in ia , and the problem of the d isposal  of
dred ge spoil resulting from channel deepening in the Thames River at
the New London Submarine Base. The third part was to outline a lectu re
on dredg ing methods and problen ’s for use at the U.S. Navy Civil Eng ineer-
ing School at Port Huenerme , California. The first two parts of the
research are discussed , L r i e f l y ,  below .

Owing to the expense and awkwardness of utilizing the conventional
methods of dredging (hopper dredge , pipel ine dredge , bucket ar i d barge )
for maintaining p ier s l i ps , f t  is desirable to use a moore convenient and
more economical method : ( 1)  agitat ion dredging , (2 )  Pneuma s~ stem of
dredging . (3)  dredging system u t i l i z ing  educators , (4)  Dix ie  dredge ,
(5 ) £ludcat dredging syste m , and (6) the Marconof lo slurry system .

The fouli ng prob let nu appears to be threefold:

‘a . biofou l in g of condenser tubes by masses of marine organisms
that hav e been broken loose at other parts of th e harbor by mechanical
action (presumably as the result of storms) and transported to Pier 12
area by currents;
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b. f ine-grain ma terial prev iously deposited at the bottom of the
berth being picked up and carried i nto toe condenser tubes; and

c. erosion of the submarine w al ls  of the re lat ively narrow berth
by the screws of a carrier when the carrier is entering the bert h at an
ang le to the pier.

Evaluat ion is in progress.

*****
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AN INV ESTIGATION OF THE CORRELATION BETWEEN ATLA NTIC - TROPICAL CYCLONE
SEASONAL TRACKS AND THE FOLLOWING WINTER SEVERITY OF THE EASTERN U .S.A.

Researcher: Midshi pma n 1/C Michael F. Calfee

Adviser: Lieutenant Commander Richard B. Brodehl , USN

The purpose of this research is to determine if there is any
correlation between average seasona l lon gitude of recurvature of
tropical Atlantic hurricanes and the severity of the following winter
in the eastern United States. Ten years of storm tracks were used .
1967 through 1976. Little significant correlation was found for this
10 year period , but some i nd i cation of better corre l at i ons may be
found by using other criteria than average recurvature longitude
Further and more encompassing researc h was recommended ,

*****

ORIGIN OF FLUVIAL FEATURES ON MARS

Researcher: Midshipman 1/C Albert R. Hochevar

Adviser: Associate Professor Douglas W. Edsa ll

M idshipma n Hochevar worked as a Viking Intern during the month of
Au gust 1976 at the Jet Propulsion Laboratory in Pasadena , Cal ifornia.
He was a member of the LIFT team (Lander Imaging Flight Team) working
under Dr. 1. Mutch. He returned from JPL with a photo mosaic of the
Chryse Basin area , the Vik ing I landing site , bounded by Lat i tudes 170

to 27~ North and Longitudes 29° to 570 West. From this mosaic a geo-
logical map was produced . The major features mapped were craters ,
wrinkle ridges , channel features and mounds. A sequence of crate n ing ,
fluv ia l activity and volcanism can be observed from the resulting map;
howeve r, the sequence of events can not be determined without elevation
data . This data has not been released after more than two months of
unnecessary delay. Upon recei pt of th i s data a d i scuss i on of the
sequence of events will be provided to accompany the map. It can be
stated at this time that Mars’ however , has undergone nearly all of the
geological processes that have occurred and are occurring on earth
today. The major d i f I , ’nr ’nce is tha t Mars has been a geologicall y
inact ive p la net , except for crate n inq , for a much longer period of time ,
such that we are looking at a sinmilar stage in the earth’ s crea ti on as
it might have looked some several billions of years ago .

****, ‘
.
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THE EFFECT OF WATER AND COPPER RICH SEDIMENTS OF THE CHESAPEAKE BAY ON
THE AMERICAN OYSTER-CRASSOSTREA VIR G INICA

Researcher: Midshipman 1 / C Richard L. ?larcantooio

Adviser: Professor John F. Hoffma n

The purpose of this investigation was to determine whether or not
the t issues of oysters l i v ing  in sediments contaminated by copper
compounds of low solubi lity will become contaminated by the copoer.

Ha tchery-reared stocks of cu l tch less  oysters were set out in
various locat ions in the Chesapeake Bay and sampled periodically.
These oysters , along wi th na tive oysters, were anal yzed for the i r
copper concentrat ions. Water and sediment sampled s imul taneousl y
from these areas were anal yzed for copper and comparisons of these
concentrations were made with the copper concentrations within the
tissues of the oysters.

The results indicate that : (1) copper concentrations in stock
oysters l i v i ng i n the same area as na ti ve oysters , were l ower than
those i n na ti ve oysters , (2) copper concentrations in oysters from
areas of high copper concentrations in the sediment were higher than
for other areas , (3) copper concentrations in oysters from areas
where high copper concentrat ions were in the water column were not
very different from the copper concentrations in oysters from areas
where low copper concentrations were in the water column.

*****
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DANTZLER , II. Lee , Jr ., Lieutenant Commander , USN , “Geographic Var ia t ions
in Intensity of the North Atlantic and North Pacific Oceanic Eddy
Fields, ” Oee~,p Sea Researc h , 23 (August 1976), 783-794.

The geographic variations in the oceanic harocl inic eddy f ie ld
intensity, as indicated by the structure function of the dynamic height
ac ro ss the thermocl i ne a fter seasonal and lar ge scale trend s a re
remove d , is examined using historical data from the North Atlantic
and North Pacific oceans. An inverse relationship between eddy field
in tens i ty  and distance from the western boundary current is found in
each reg ion , confirmin q that the western boundary currents are major
energy sources for ba roclinic eddies in mid -ocean regions. Eddy energy
is largely confined to the northern and western areas of the North At lant ic
and North Paci f ic  sub-tropical qyres , with significantly reduced energy
levels both in the eastern areas and north of the Sub-Artic Frontal
Region. Dominant eddy f ie ld length scales of energy var iab i l i ty  consistent
in magnitude wi th those of more recently observed eddies a lso are con-
firmed for the North Pacific. Spatial statistics similarly computed
from selected Mid-Ocean Dynamics Experiment (MODE-I) hydrographic data
are consistent  wi th  those determined from the histor ical  data . The
s ta t i s t i ca l  character is t ics  of the structure function are evaluated
empiricall y to estimate the confidence levels of the historical data
statistics.

*****

EDSALL , Douglas W ., Associate Professor , “Trace Elements in Tephra as
Indicators of Maqmatic Composition in the Aleutians, ’ Geolo,g,,ica l
Society of America Bulletin , 87 (September 1976), 1269-1272.

The Sr , Rb , Ti , and Zr concentrat ions of 16 vo lcan ic  ash sampl e s
fro m Leg 19 of the Deep Sea Dr i l l ing Project were deter im: ined by x-r ay
f luorescence.  The age of each ash sanmp le had been es tab l ished previously
by faunal criteria and had been confirmed by fission —track datin g .
Variations in the trace-e lenment concentrations th rou ’mlu the m a s t  8 m m .  y .
ar’ clearly seen. Seven of the ashes are older than 4 nm . ’i., have low
Ti02 contents , and have Sr concentrations of less than 200 ppm ’, they
are thus similar to tho leiitic basa lts of island ar :s . ‘~ine ashesare younger than 4 m.y. and are similar in trace-element content to
a ndesi te . Maq mn atic evo lu t ion  of the Aleutian arc over the past 2 n .y.
is c l e a r l y  shown.
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~p up ~/’u ’~, John F., Professor , Environmental Pollution ,” Chapter 15 in
n m q~ut ‘ 5 ‘~t c nn 1ermu Se a m n mm us l mi p , 16th ‘di tion , New York: Van Nostrand —

R einh o ld , 1977.

T h i s  chapter , un ‘add i t i o n  to prev ious ed i t i ons , covers  the f ie ld
of u n viron im ental po l l u t i o n  from the hydroloqic cyc le  and ecology to
the: ’ e n l enr u s of p oll u i t io n. Discussed are oil pollution , heavy meta l
p o llution , therma l pollution , radiological pollution , pesticides ,
o’ t s m ore du nn ing , solid waste dis posal , air pollution and noise
pollution. A lso discussed are legal controls. Particular emphasis
is pl aced on the iunpact of the po l lu t ion  on the oceanic environment.

‘HLLIfY~S , Jerome , Professor , Editor , “Tools and Methods , i n
Estuarine Processes , II , New Yor k: Academic Press , 1977 , su . 1.

~nu a t ~ im ’ m p t  has been made to uresent a few exa nimples of tools
u r m d :e hi nds renresenta ti ye of the large s t r ides made in this general
are- i  w i t h in  the las t  few years .  K .je lson and Colby , for example ,
snjn uqes* t h e use  of a specially designed net for use in estimating
fish p opulations. Even when the well known otter trawl is used , there
is still some doubt as to the reproducibility of the data obtained .
M :hnj y describes the new hydraulic model of Chesapeake Bay, showing
the nuarm i d i f fe r ing  studies that mulay be performed , but also indicatin g
a few that even this newest mmmode l facility cannot handle.

Klenuas is perhaps the most optimistic of the authors in this
group, spelling out the myriad of mrueasure nnents that can be made by
remote sensing. New ideas continue to be developed as new portions
of the electrom nagnetic spectru m become availabl e . But even he
sounds a pessimistic note when he indicates the continuing need for
‘ prourud truth. ” It appears there will always be a need for fixed
surfa e instrum um entation in conjunc tion with remote sensing.

In s u mm ~mm a ry , th is  group of papers raises more ques tions than i t
an sw e r ’ . It has a l w a y s  been so and probably a lways w i l l  be.

183



I’RISLN TAT lC”~S ~C1 
,\~J(~m .7\J’H ’. p~ ~‘.\p f  f

DANTZLER , H . Lee . Jr., Lieutenant Com nimmander , USN , Nru Mapping the
Vertical Variability in the Thermocline Using Expendab le Bathy-
thermograph Probes. ” Paper read at the Naval Oceano graphic Research
and Development Activity , N.ST L Station , Massachusett s , 26 Apr i l 1977.

* ** * *

DA NTZ LER , H. Lee , Jr., Lieutenant Commander , USN , “Status of the
Determination of Mesascale Therm uu ocline Variability in the North
Atlantic. ” Paper read to UNESCO-SCOR W G 34 , Harvard Universit y,
Cambridge , Massac husetts, 5 February 1977 .

*****

EDSALL , Douglas SL , Associate Professor , “Sed i mu ient Waves in the South
China Sea. ” Paper read at American Geophysical Union , San Francisco ,
California, 7 December 1976.

* * ** *
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PHYSICS DEPARTMENT

Professor Ralph A. Goodwin , Chairman

The resea rch proq rarn in the Physics Department continues to
develop along severa l fronts . Present activity includes a cosmic
ray group, a solid state group, and individual researchers in the
electrical properties of moaterials , acoustic cavitation , flow
generated cavity resonance, stellar photometry , and theoretical
problems . In each instance , m idshipmen are , or have been , activel y
engaged in the research , either as Trident Scholars or through
accredited research project courses.

*****

185



I P sI  AR CH H ! Vs l u  VI PA ( k

NHCL EAT IO N AND CAVITAT IUN INC EPTION IN WATER

Rese archer: Associate Professor Lawrence A. Crumru

Sponsor: Naval Acad i nm y Ener~ y Envi ronm nu’nta l Study Group (Code NInVSI A 0fll

The technica l o b j e c t i v e  of th is pro jec t was to exau n ine the c~ n d i t i m m n ~
ren u uj re d  for m icrobubbles to be nucleated from~u solid particula ~e flatt er
and the effect of the r um u u 1~ ,m t i on upon acoustic cavitation inception.

This  ; n r o h l t u n  was exa mn i ned by measur in g the e f fec t  of l iquid sur-
fac tant s  upon the a cous t i  c a v i t a t i o n  threshold , and then usio n these
data t o  obta in  c e r t a i n  re u l uir e m u ment s on the mechanism for m icrohubble
p r nmduction. In particul a r , i t  was found that if the acoustic cavitation
thre shold was a lw a y -~ greater than f ive a tmospheres , then the crevices
in solid particulate nua t ter tha t gave rise to the microbubbles must
have anex angles l us s t h i n  10 deqrees and mouth radii  less than 1 .0
microns.

Furth er , it was possible to predict correctly the observed
v a r i a t i o n  o f t i me c a v i t a t i o n  threshold w i th  surface tension in wa ter
rb~ n ed w i t h  s u r f a c t a n t ,  and to ex” 1 a in qua l i t a t ive l y  many d e t a i l s  of
the nucle ati on and cavitation ii on p ruu u ess.

ULT 1~A SON IC VELOCITY  AND A I3SORPT ION MEASUREMENTS I N L IPU ID MO NOPROPELLANT S

Researcher: Associate Professor Lawrence A. Crumn

Sponsor: Naval Ordance Statiorm

The objective of this project was to deter mnm i ne the degree of
structura l ordering of rmitrate s a l t s  in an aqueous solution .

Ultrasonic veloc i ty amid absorption mnueasureme nts were made of
aqueous solutions of some nitrate salts in order to deternmi ne if
structura l association was occurring . Because no relation was
observed in the frequency range studied , (5-90 MHz), it was
concluded that structura l effects were minimal.

* ** **
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5’~ C HA NI SM 0 FLU~ - EXC I TE D CAVITY RESONANCE (PHASE 2)

Researcher: Professor Sammmue l A. Elder

pn mn s o r :  General I lydro mechanics Research Program
Nova 1 Ship Sys tem uus Command , admni ni s tered by
Davi d i. Tay lor Naval Shi p Research and Development Center

The overall objective is to develop a physical model of the
niuchi nis mni of flow -excited cavity resonance by means of which the effect
can be controlled or eliminated in the design of ships and aircraft.
The exp er imental method utilized is a computerized synchronous hot—
wire teUlnique , developed during an earlier phase of the projec t , by
ne ars of which the three -dimensional dynam um ic response of a separated
ra in ’ la ver has beeru nun upp ed out.

Ic :mr inc ip le , the (avity resonator system represents a feedback
u~ p l ifi , u with predi ct abl e characteristics. The present research is
contribuf ir m j towa rd an understand i ng of two areas needed to complete
the model : ( 1 )  the growth pattern of larqe- a u mi pl i tude turbulent shear
l i ve r  o s c i l l a t i o n s , and (2) the mechanism of momentum exchange between
shear layer and acoustic cavity mnode. Progress has been made in both
areas durin q the past year. Interface wave profiles , reconstructed
by computer da ta  reduct ion method s , have been found to follow a
patt e r n which can he approxim nately represented by elementary wave
t n n r ’ S .  A si mple re la t ionsh ip  has been discovered between the phase
o~ tPe interface oscilla tion and the cavity standing wave field ,
w h ich poin t s to a nu cuu ne ntu mi u cou nli nq mechanis m similar to that found
in som me 0’ ian nipe oscil lators.

*****

GALACTIC STR UCTURE STUDIES

Resea rc her:  Ass i s tan t  Professor W i l l i a m  1. Fasnacht

‘~m (u rm sor ’ Naval A cade mu my Research Council

T h is is a study of large scale galactic structure , particularl y
spiral ar nmu configurations . Working with cy lindrically symmetric
solutions of Poisson ’ s equations for the gravitational field , the
re ,earcher has obta i ned purely theoretical results indicating that
a number of simple solutions correspond to stdb le rotation curves.
individual l y, these rotation curves corresponding to simple solutions
do not agree wi th  known or presumed qa l ac t ic  rotat ion curves ; so , the
study is currently concerned with the r e p r e s e n t a t i o n  of such given
5 mir ~V 4-S m i  a finite series of simple solutions. Concentratin g upon
the  I r u dr ’n mm ed ,m (N 31) ga laxy ,  the researcher has found tha the
appa r’e r u~ ly simp le procedure of least squares fit the data contaminated
by dat tea t  demand negative mass in one region a nd b mr o bv ious
son r i b i t ion rums a na lac t ic  nuc 1 eu -

‘ t iou t mnu St appa r u n ’ 1 y b u trea ted
separa tely .
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‘then t luese is m i u s are set t led or ignored , t i e  stn o l . ‘ w i ll h f t . ‘c
the ques t ion of the s tab i l i t y  of the  r e s u l t i n u  ma s s . i n i v ’ lo i’
distributions. The process w i ll he repeated for our  1nWO ~ia l a’ ,‘ . a’

which the rotat i n n curve is m uc h less m i r t u  in. F i n u l l  
~ 

n ~ ‘ n ’
some other models we will look at the e x i s t e n c e  and ~t -~ i 1 i n ~ s i n  Ic
spira l arms .

One cormt inu i ng  o b ie c t i v e ,  wh ich  aujne ars i nn’ r eo ’i ru ql v ~~ ‘~~n - J  ,

be rea c hed , is a s imple density wave differential n I c u a t i o m n  i o u ’  the
galactic medium . Shou ild this be found , the chara cter of the soi ra l
ann problem ni changes comple te ly .  Fa i l i ng  to f ind adequate app ro x i r sa t i o r m s
to produce a wave equation , the researcher has concluded that the f i r s t
objective in such a search is what we are doinq now --establ ishing
adequate models of the mass and velocity distribution in galaxies wh er e
spiral arms are known to exist.

*****

DIPOLAR RELAXA TION IN SOLID DIELECTRICS

Researcher: Assistant Professor John J. Fontanella

Sponsor: Naval Academy Research Council

T h e  obje ctive of the Project is to mueasure the rea l and ima ninary
i ’ ’ . of the di lectric constant at five audio frequencies at zero

pr~- - s  ~r over t m ’ - temperature range 5.5 -~ O0K and at uressures up to
-j t I . o ’ j n 5~’ rP5 ~ Or a variety of solids.

The n r P m u r /  focus of the experim nent is the alkaline earth fLuo rides
(imn n t w i  t im ra ru~ earths. The has ic prob l em assoc iat ed w i t h  t ’ ue se  mima ~er ’i’al S
is m n  determ ine the impurity con figurations. Dielectric ,Tuea sur em enm rc
p r m n -í d i -  u s ef u l i nfor mn mat ion mainl y w hen di polar co nn plexes a re present w i t h
r ’ u- la~ a t ions  t i m e s  on t i m u ’ order of milliseconds. In this case , a p eak is
f ü r : nl in t hu i ; ’ mag i r m a r y  part of the d ie lec t r i c  constant  when the re laxa t ion
t i - i e uua l s tie r ’ciproca l of the applied f rumquuer uu  y. ~lost of the c ults
an ’ - des cribed i mu ‘he Research Course Pro jec t  abs t ra c ts  and by Mj  d ’hi p ma nu

~)coa1 d Link , who wa , s~ m nsored under the Tr iden t  Scholar D r o m ur aum .

Othe r work l nu ’ c  f armed inc ludes ~he camp let ion of nmea suj reu ’ue n t s of Li
Na , ~nd V doped calc i um flu oride. The work orm a l k u l  I m n eta ls i n alkaline
e a r t h fluorides is be ing  n arc ied out in collaboration with Dr. A.V.
Ch ’a dw n ck of the University of Kent at Canterbu ry, England . Extensive
datd has also been obta i ned on both the pressure and temperature var i i ti m m
of the dielectric properties of the an isotrop ic crystals quartz, sapphir e ,
calcite , and magnesium fluoride . Further work is neu .e~smr y on the latter
two ‘ -i teria l s since mnmor e quest ions than answers have been ‘p ’nu ra tent by
tha t wor k . In addition , work on diamond has been c u iuuu i m l e t ’ mt .

*****
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DIEL I°TRI C STUDIES OF Si AND Si WITH 
~

-j
~ 2 SURFACE S

Researchers : Associate Professor Richard L. Johnston and Assistant
Professor John J. Fontanella

5~omuso r: Naval Research Laboratory

The dielectric constant of samples of Si and Si with Si02 surfaces
w a s  measured at atmospheric pressure at -5 audio frequencies as a
function of temperature from 5.5K to 293K. 

-

Below 18K the dielectric constant was nearly constant with
respect to both frequency and tempera ture. The values of the
di electric constant (conductivity /resistivi t y) weu ’u different and

m i ght , be a way of’ mieasurin n the defect  concencrat ions and of
characterizing these ma terials.

MrI~cHR~ NG DAMPING CONSTANT ASSOCIATED WITH OSCILLATING BUBBLES

Researcher:  Assoc ia te  Professor Dav id  A. Nord l ing

Sponsor: Naval Acadenuy Research Council

The purpose of this project is to exp erim nental ly measure the
dampin g of oscillating bubbles in an acoustic field and compare the
results with existing theory . The plan of investigation is to
compare the phase re lat ion assoc ia ted wi th l ight scattered front
the oscillating bubble and that of the acoustic driving signal
yielding experimen tall y the damping constant.

The necessary apparatus has been assembled and preliminary
results have been obtained . It is planned to continue further
with this work in the coming year.

THERMAL NEUTRON SCATTERING AMPLITUDES

Researcher: Associate Professor Carl S. Schneider

Sponsor: National Science Foundation

The object ives were to determine precisely the ther imma l neutron
scatter ing amplitudes of oxygen and germanium and then t~~ observe
the small angle scatter ing of thermal neutrons from amumo re h oi s TbFe-
to invest igate the extended short range magnetic order in ftc sample.
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SPOI’JSO RE V R E SEARCH PHYS I CS 01 PART~1FNT

The method used is to scan the prism refracted or sample scattered
beams with the analyzer crystal of a double perfec t crysta l spectrometer.

Progress this year was in developing adjustabl y mosaic crystals
of Si and Ge to enhance the neutron fluxes scattered and detected .
Thermal gradient distortion of crystal lattice spacings produced
negligible mnosaic due to small expansion coefficients and large therma l
conductivities of the samples. A static transverse strain device
(‘ crystal bender ”) was developed which reversibly enhanced the mosaics
by a factor of eight. The i nc reases were comp ared w i th both k in em a ti c
and dynamical diffraction theoretical predictions and agreed with
Kuri yama and M i yakawa : i ntens i ty from strained perfect crystals never
reaches the kinema tica lly predicted limit. This strain device does
suffer from a defocussing when wide beam collimation is used . P
Piezoelectricall y driven composite half -wave oscillator is being
fabricated to exploi t the mosaic from the strain field of crystal in
resonant vibration.

The theory of Christiansen filter determination of therma l neutro n
scattering amplitudes with the double perfect crystal spectrometer was
also developed .

* ** * *
TRAP CHARACTERIZATION IN SEMICONDUCTORS USING DEEP LEVEL TRA NSIENT
SPECTROSCOPY (DLTS)

Researcher: Associate Professor Robert N. Shelby

Sponsor: Naval Research Laboratory

The objective of this project is to establish and develop the
capability for the identification and study of a class of impurity ,
fabrication , and radiation induced traps in semmmiconductors at the
Naval Research Laboratory . The technique to be used , DLTS , is a
capacitance transient therma l scanning method which is snectrosconic
and has the sensitivity and speed to allow for detailed study or
surveys of the traps in the region of p-n or Schottk y bar-ic r junctions.
Tne technique will he used to investiga te traps with a wide range of
depths . inc~ud i ncm radiative and non-radiative centers , in m n iateri a ls
and devices of int erest and current inuport ance to NRL research and
deve lopmmment.

A DLTS sy ’ t ’ :- wa s asse mn mb led using a 1 MHZ c omr mm , rn I ii d~dCi t m nce
brid ge to sen se cap acitance transients. The brid ge was mo d i f i ed  to
enable the analog output to follow the capacitance tr,u ,sients and a
te hni( lJe to !‘-c oup le the bias pulse fromn the bri nb ie c i r c u i t  was
dev e loped . The - y s tem response w a s checked m u  i og elec t run irradia ted
Si p —n junc t inru ’ with kuu ow n traps and data gatherin g t i i h n  i qu ~~ were
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established . Finally, the p-n junction characteristics necessary for
successful trap studies were established . Conversations with 3. Comas
in the Electronics Technology Division established that ion implanted
GaAs samples would be a fruitful area of investigation , and h i s grou p
fabr i ca ted a se t of sam pl es tha t a re cur ren t l y being studied . Measure-
ments on a GaAs MOS capacitor sample furnished by J. Standard of Semi-
conductors established the ability of the system to detect traps ‘in
samples of thi s type.

Curr ent work i nclu des measuremen ts wit h the l MHZ bridg e and
develooment of a higher frequency (15-20 MHZ) system which will allow
measuremen ts over a l a r ger ran ge of tra p parameter s.

*****

CONTACILESS CONDUCTIVITY OF VITREOUS SEMICONDUCTORS

Resear cher : Ass oci ate Professor Donald 3. Treacy

Sponsor: Naval Academy Research Council

The object of this set of experiments was to measure the
conductivity of some vitreous semiconductors in the megahertz and
visible frequency ranges. Th i s type of measurement shoul d allow
interpretation of the conductivity which is independent of the
effects of contact material and thus prov id e a test of struc tural
models.

The measuremen ts were performed on an adapt at i on of an AC Q-
meter reported in the literatur e. In this apparatus the sample is
dropped through the coil of a marginall y stable oscillator and the
power loss of the oscillator measured . The power loss is proportional
to the conductivity of the sample. Measurements of vitreous TL Se As2 Te3
have determined this system to be inhomogeneous in composition. This
is possibly the only type of conductivity measurement which could reach
such a conclusion , for it samples the semiconductor piece by piece as
it falls through the coil of the marginally stable oscillator. Further ,
this measurement is independent of any blocking effects which may be
caused by point probes .

No structura l models have been proposed , for it is difficult to
character ize an inhomoqeneous system . This se t of measuremen ts , howe ver ,
does offer a reasonable explanation for the inconsistency of the reported
properties of vitreous Tl Se As ; Te-1.
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DIELECTRIC RELAXATION IN  RAR E_ i f O ’ i~ .~ ‘;  1) ~~C I i “~ ILUPPIDE CRYSTALS

Researcher: Midshi pma n 1/C Dona lu Li r ~

Adviser :  Ass is tant  Professor John 3 . ~~n mm ai -l1a

Sponsor: Tri dent Scholar Programnu

The complex dielectric constant was mimeasured at five audio
frequencie s (lO- ~-lO~ Hz) over a temumperature range of 5.5-400K for
calcium fluoride crystals doped with 13 different rare-earths of the
l anthanide series. The results allow an unambi guous labeling of the
spectrum for the first time . Five relaxations were observed which
are characteristic of the series and five major new trends were
observed in these relaxations. Evidence was also uncovered in dicatinq
the possibility of a sixth relaxation occurring at high temperatures.

‘dark was also done on computer models of a dipolar complex in
this crystal which led to the proposal of a new model to account ~or
one of the relaxations. Models were also proposed for the other
relaxations observed .

By chara cteri zin g the di elec tri c spectrum for all rare-ea rth
dopants , this project has laid the groundwork for a future study on
the effects of neutron irradiation of the crys ta .s .  It is hoped tha t
this will lead to the development of an improved neutron dosimeter .

*****

COMPUTERIZED HOT-WIRE INVESTIGATION OF SEPARATED-SHEAR LAYERS WITH
APPLICATION TO SHIP SIL ENCING

Researcher: Midshi pman 1/C David M. Schubert

Adviser:  Professor Samuel A. Elder

Sponsor: Trident Scholar Program

A study has been conmpleted of the s tab i l i t y  of a two-dimensional
air j et .  The in i t ia l ly laminar f low was exci ted using sound from a
loudspeaker. The f low was found to turn turbulent at a downstream
distance of approximately f ive times the jet ’ s width , in agreement w i t h
earlier studies of Sat .o. Use was made of a new co m puterized hot-wire
technique for studying the je t ’ s disturbances. Random f luctuat ions
of the jet were removed by computer averaging , leaving only the periodic
component of the jet ’ s disturbance. ~1easure nments of the wavelength ,
phase veloci ty , and ampl i f i ca t ion  factor of the d is tu uu  l ances  made using
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‘ ‘~is t~~ bni iip were nini~ir ed to ava i l ab le  theoret ical  values . Comparison
f t h~ r e s u  1 t~ t ü  ~~~i and time dependent . iri s tahi ii ty theories show that

t h~ Hst i rha n~~s of the let a mp l i f y in sp ace rather than in t ine , in
aureement w i th the predictions of M ich alke. some sli ght non -linear
c~tfpc t~ were noted even though the magnitude of the excitation was
onl y 0.33 of the jet’s speed . This agrees with recent studies by
Moore who predicts non -linear effects at excitation levels as small
as 0.02 . The work is directly related to current , Uavy-supported
investigations of flow-excited cavity resonance. It has important
apH ications to ship silencing and sonar self-noise.

* ** * *
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•~~~~ s ~ ‘ ‘ c t i i r i  ii id for th e rec t i f ied  d i f f t i c i u n  o~ air
i r ~~~ i :J~~t ~t t 1 i ~ in a 1 i q i i d  have a’ireei with t h e o r y .  However ,

~~ ~~~~ i r w t h  r t ’ i ~‘‘O to be severa l o rders  of e t o n i  h iJ
r r  h t h e o r e t i  ii r e l i c t  ion~ . Th is p ro j e c t  is ex aminin g

~~~
. (c ~~t )1t a l  l e l re i f  ii it  1 ( !  Ju~ to I i ’f d (  P a c t i v e  aqe flt c .

HFLM ~O~ LL HTS TO THE G IANT RESONANCE STATES OF C

Rc ce archer:  A s s i s t a n t  Pro feyor  John P. Ertel

Ten more energy lev e ls have been studied and fitted since the last
report.

The increased success rate in fi tting these levels is due to a
new and more efficient fitting progr am developed by ~be author which
cakes uce of the ‘ method of steepest approach’ coupled with a new
“bo xing ” or “seeding ” technique.

MODEL FOR REFRACTIVE INDEX GROWTH IN THE LEN S OF THE E Y E

Researcher: Lieutenant Robert L. Siddon , USNR

It has been known for some time now that the refractive index of
the lens of the eye is not uniform but, in fact, increa ses gradually
from a minimum of 1.386 at the periphery to a maximum of 1 . 406 in the
centra l region. It is known that such a refractive qradient increases
the refractive power of the lens. This research shows that in addition
to the increased refractive power , the refractive gradient serves to
remove the spherical aberration of the eye ’ s refractive system .
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•~~NF At El) i I H ~. D HP[ D (AL CI 1I I L U F J P ! D [

• 
‘ i  ‘ r:  ‘1 J’ F ‘ i i  n 1/C iv i i  D i  ii

isc rs :  As s i s~ ,int ~rn c ’’ , ’, r  lohn J . F n r t . t n t 1 l i  ,tn l  Professor
I !~ar1 s 1 . Rio t o r

~‘ i ’ : r l ’ o s P  of t n t ’  o cc re t w d ’  t i  ‘ l i t e r ’  i r €  5i c ’ symme tries 4 or
; ‘ l O u S  i~~;u r it i c ’: ’l~~es j r  rare earth loned c a l c i um  fluoride.

his t n , n o t t i d ip le ’  t r ! c  and elto tron ur r i ’c i q n” t ic  da t a  was
t i l t ’ s  of 0. 3 io l— ~’ € ‘rb iu , in ca lciu m ‘luo ride both t m f o r ’

i a ~ t’ r a ~O hou c ’ vacuum annel 1 at 1120 ~ foil owe d by a quick

The l i E u ’  t r ic results were quite interesting , showing two
r ’ li ~~iti oic wDi ~i gr .. by factor of three , one which grew by a

i ~~~ c ot 1D . tnt one which decrea sed by a factor of three . These
r e s u lt are importan t steps forward in an attempt to understand the
ori gin o~ the relaxations.

An , ilvci s of the Electron par amagnetic data was bequn. Most of
tn ’ s Tester was spent developing techniques for interfacing the
e , : t r ~~~~t n t w i th the Textronix computer term i nals. While most o~ the
tutu r i ’ ’ u i r i ’ , unana l yzed , su ffic i e n t information was extracted to show
t D i ~ the rei a~;it i on w ci ch grew Dy a factor of 10 is probabl y somehow
(i ,socia~” 1 i th a cubic rarc ’-eart b . It is also obvious that th e da t a
cont ain s much more inform ation concerning ‘ ynitne tr ies of the various
rel t; at ions.

* * * * *

SAMPL [ PREPARATION AND DIELECTRIC STUDIES OF Ce , Eu , AND Gd DOPED
~f P ( j NT 1 UM FLUORIDE

Rocearcher: Midshipman 1/C Lawrence Clifford

Adviser: Assistant Professor John J. Font anella

The purpose of the projec t was to study severa l diff erent rare-
earths in strontium fluoride. Samples of 0.1 , and 1.0 m ol- cerium ,
europium , and gadolinium doped strontium fluoride have been ground on
a planetary lapping machine and polished using diamond pa ste on pel lon
paper. Aluminum electrodes have been evaporated onto th e faces of the
c~i ntp1i ’s in a three-termina l configurat ion. Measurement o t  the
capacitance and conductance divided by the frequency over the temperature
range 5 .5 -400K has begun.
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hr i ni t i t  I hi oh I e i ’ t c ’ t , i  t o r ’  (Id t i  I S  p i  i t t ’  i nt’ re , F no . It ap~’e~Irs
t h a t  ti , ac t iv a t m t  t’net j i I t ’  reuses ra t hc ’ r  h i t ,  in~ r4a~,”o wi t h  jn rc ’uS—
m i  radiu s of the rare earth i n .  T h i s  is O1 ; 05 i 4 t i  hc q c ’ r e r  al ‘

obc’’rved in c i l c i ur ’ fluoride. This wi r~ in s t rontium f l u o r il ’ ‘i i l l
coni~~le c t ’ n t  t in’  rrn t n t  wn r~ hi Trident N c F o 1 i r  D r n i l  I L F n ~ on
luoride. In addition , it will he of i nt ’ rt ’s  t s ince Mi l’~ iio r ’~ ri Inrit . ’~

h as l ost th aI the relaxation s in erbium (lol l I ~tr ottiiri 1 m r i i  ir ’
n i t  )e b i e — I  i~~c’ . The q u e s t i o n  to he answered is wO c t h i ,  t h i s  ‘ ‘‘‘nd is
rare-earth dependent.

* * * **

SOLAR F NIPGY

Pt~~c ’~ rcher t~ i i  ‘ I i  oman 2/C Mi ki’ Duncan

r i v i , e r : As soci ate Profes~or Billi e J. Grahar~

A s tud ,  was made of the com pon ents of a solar energy system ,
i r l i i i n g  r ea’,urel ic’nt s by a pyrar oneter , a pyrohe lionieter , and a
d i i i  Li i r ier ’~o~ie ter .  A f i d L— p idLe s o la r  c o l l e c t o r  ar i d ci L r - .L s~a ,J
~or ‘he colle ctor were designed and constructed . Measurements on
inso la t i on , f low rates and temperature were made on this c o l l e c t o r .

hc’ stagnation temperatures within an evacuated tube collector w~ ro
also ‘e sured .

*****

l E I r l ’ P ~~ NT OF AP L PROGRAMS US[FID FOR EXPERIMENTAL DATA R E PF ; CTION

R e s n ~~rr h ”r  M i l s h i  oman 1/C ~‘Ja rren [stes

[dv i  ‘~~r: Pro f r ’ sco r  Ch ar les  Rector

Tc ~ ma in t hm oj s t  of the pro ject  i n i t i a l l y  was to use the powerful
A PL compu te r lang uage to develop a ~enera l ized leas t  squares pro ira nt

I ’ “x per i ‘ e r t , m  I dcl t i  t o  an arbi tra ry f u n c t ion . This i nvol ve il
hi s i d us  lear nin’~ to ice APL , acnuirin q fa m iliarity with efficient
‘iii ’~er i ca l meth nd’ , . A f t e r  hese mel imi naries , s ome progress had been
‘ id e  on the LSOFI ~ program when it was learned tha t Mr. Robert Dunbar

5~ t he Academic Comput er Center wa s work inq on an implementat ion of
tee . IV APL operator . Since this directly affected the LPIft IT pro gram ’ ,
tur ’her work was deferred until that im plement ation was comimo let e and
eff ort was dir ec ted toward obtainin g roots of polynomia ls. This led
to c i ’  t hods of ha ndl ing complex numbers. APL operators were ‘levi’ loped
whic h  added and multiplied complex numbers , evaluated complex polyno m ials,
performed syn the t ic d iv i s i o n , ‘ul t i  nl i ed com’ipl i x  po lynomia l s , and obta  i ned

~ r p  11, roots of pal yrmom ia Is.  These u sefu 1 opera tors have been i rm~ o rpo—
ra te d  in the APL sub l i b rary .
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I 01 FRI i~pE rlC y PUL ’ATION OE AIR BL;’ DLFS

R e s e t  rchers : Midsh ipmen 1/C lame’, 0. Fel ton and Dt e p hi er  1 . Nc lan

Adv iser :  Assoc ia te  Professor Lawr ence A. Crur’i

The technical objective of this project is to obtain Onto-
qra ohs uf  the j e t -  type cal lapse of mi u l sat  inn air  bubbles j n l t r
red uced pressur e and o s c i l l a t i n o  nt ,ir a boundary . Midsh thme n
F e l t o n  and Nolan m i l a n to extend the work o f Trident Scholar
N . hi rc’n m i’l in , and to obtain c leta i led photoqranhs of th~ ca l laps inc

~: i~~ ~IAv [ HEAl NG OF TA P.~A T [ R

Pc ’ •c ’d r her s :  l l idshi pn’un 1/ C I~i l 1ia m D. Frost and M idshi pma n 2/C
Fredrick Lucc i

Adv se rs :  Assnc i~ te  1’ r r t f p c s r m r Carl S. Schn~ idp r and Assistant
Professor John P . Ertel , Jr.

The oriqinal objective was to determ i ne the feasibility of
using microwave power to heat water locally on hoard submarines
to eliminate steam lines. If the goa l were feasible , a working
model would be crepared to determine its operatin g parameters.

A l i terature search of about four weeks , plus ca lcu la t ions
of t oe nower required for var ious water uses suggested that the
approach was not advantageous. The remainder of the semester w as
spent developing al loying orocedures , studying phase diag rams and
,i lcu lat inq d i f fus ion  rates in the preparation of samples for a

student nagnetism experiment.

*****

ACTIVATION VOLUMES FOR DIPOLAR COMPLEXES IN RARE-EARTH DOPED
ALK .AL I~4E EARTH F L U O R I D E S

Researcher: Midshipman 2/C L. Michael Hayden

Advi s er:  Ass is tant  Professor John J. Fontane lla

The purpose of the project was to make a f i rst  determination
of the e f fec ts  of pressure on re laxat ions in strontium and barium
fluoride. M idshipman Hayden has completed measurement o 1 the complex
d ie le ’ t r i c  constant  at pressures up to 3000 atm every DII over the
tc’,’perature range ?60 —36 01 < for erbj um ’ i Ii~~t I  stro nti um’ ! arm ! barium
f luor ide . Consequently , the principal rel : ixat ion in eac t ’ m’ ia teria l
rias been com pl” tely charac ter ized .
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i i  h i t  i r i t  m m  a ‘ ‘  I i ’ t a l  isi’ , h i i ’ , i ’ ’  m m l t ’ m i r m . ~~ ‘ ‘ m m ,  I i ’ is
is on i .  , i r t i a ll y ( u c ; l c  t t  s i n c e  ‘ h i ,  is ‘ iii f i t , ’ ‘~~~~t . ‘,:j t

l n 4 ~ . ‘ nw v ’ m , i t  is obv i ou s • i i t  l , i t ’’~i Odn qt -’s are i i , : j p ’ r  ~‘d .
T h i s  S’ u I t  ml low a ‘ i ns ’ ,lr’ ’ r ’ l r ,i t i t s  of a c t i~ i t  inn i l  i ’ ’ ~0y ‘ 5 ’ ’

r im l i .  i 1 , r ,  i h m n i s r m s . The r e s t ] ’  w i l l  he in ’ er i’ ’ ‘i! ! 1 !  ‘h’  1 :“ ‘
n c a l c i u m  I l i nd e  ; i i i c’ m h i ’ , D’’ t n t’ ~ I t ’ d  ~~ ‘ m m ’ ’ , ‘ I’ i i Ij.”

~~~~~ *

TO [ O~ I i T i L  REY )I1ANCE OF Ni r ’T l j r I I  A N D  PLUTO

Rc ’ s r a r  hi’, : V m ; l c n i o m ~an 2/C St ’ ’ i rn iIi ;O ins

Ad vi ser : 5 ro 1c ’ s s o r (e rald P. Ca I i i ~e

Inc p l a ne t i r ,  mot ions  of Nep ’ ine and Pluto exh ib i t  a rc~~i r an t
~~~~~~~~~ that keep ’ their orhi t’ f r o m  i r ~ter sec t in rj , a n t  ‘t mt

the t ,~ planets fro m approachin g ‘he nearest p oints of thc’ir orhi’’, at
the sam e ti me . This observ ation has led many astrono m ers to a r ’ :o ’
a’~a inct  ‘he theor y that Pluto could have once been a ‘non ‘ i f N i p t tn”

~Dut tocmc ;co escuced , ever t hough much othe r ev~ dcnce SU T n r t s  ~~~~~~~~

‘mt ’or I. T ne present researchers suggest that the ar’;’jmne n from i nt . ’,oqas ’
orbit’ is fallacious in that once resonance is establish ed irm a ‘y st e ,
all traces of the initial conditions are lost.

T he purpose ~ the present pro Fec t is to heq in w i t h  t h e  a s s J ’ Tm t ion
tha t Di u t i  ori n inally wa s a moon of Neptune tha t escaoed , and to then
f ind,  f i r s t l y, the rapidity with which orbital resonances are established

“ ive n the supposition that the escape takes place with initial conditions
which are known to lead to resonance , and secondl y, the range (,f initial
condi ti ons that will lead to establish m ent of a resonance. The study
is being conducted numerically, J S1 rm a pro grim that inte cirates the
two p lanetary motions forward in ti l t ’ . Th e equat i ons of ‘lotion of the
planet ’ ;  are i nt eqr,m l i i i  in a i oordi r i t e  y ,  t i e  cent e red on the sun that
rota ti’’ w i t h  ti,,’ p lan e t  Nei t i r t ’ - -i rt F t d l  resonances in 5th h a coordinate
s i c to ’ m ir e e a s i l y  d i s

Work t o  date ‘ m o w s  t h a ’  if P lu t o  escapes w i t h  ini t ial conditions
for  the establ ishment  of  a 3/I’ r t’ ,, r m m n c e  ( th is  is the obs e rved resonance
between Pluto and Neptune) , I t t ’  rt” -,onance es tab l i shes  i t s e l f  ve ry
qu ick l y  indeed , much more rapidl y that a 4 /3 resonance , for example ,
w i l l  be es tab l ished g ive n the i n it i a l  condi t ions for that resonance.
This suggests that the 3 /2 resonance may be very easy to establ ish over
a wide range of in i t ia l  c o r d i t i o n s .  Further work is in progress.
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c ’ , : A ’,’~i’Y mm t r n ’ ’ c r  l il y  J. For t int ’lIa

‘‘ ‘ ‘ i ’ ’  ‘ i t  o ’ t O t ’  v m c m j i m : l c o m i l i t di el e ctric const ant for orbi t,’
do:’ l s t o n~~i um11 a r l 1 r i o  f i j o r i d e in three c n n c o r m t r , m t ions  0.01 ,
1. 1 , a ” I  1 .1) mo l — n y c  thi’ I ec~ ,’ra t i re  range 5 .5 —4 00K his been
c n r i p l c ’ i I. “n t  of t ho ’ t inn u s  spen t  on da t m ana l v’ is. The first

I ‘ c~ tn t ’  wo rk i s th at ar m a cti v u l i o n  e n e r ’ m y  w i s  obtai nod for both
‘t r i a l s  m b i  0 is 0.1 ‘v larsen than previous reports to’ the

“ t1a ~ations in eith er st ro nt im t nm ,r bariu m fluoride. A close anal y sis
~ tn da ta  s how ed that  t t e reason for the discrepancy is th at the moik’ ,

in tH ’cc ’ r”a t en ia l s are not tmd h ye -l ike. Consequently, any ac ’ivat ion
‘ n ’ r ’ m ,  deter r”ined fran the shape of a peak is erroneo us. In fact ,
mc ’iv af ion enem ies were determined using the shapes of ibe current
‘iks and agreement with prev ious work is found . The 001/ correc t

t o  get an activation energy, however , is by a shift in the position
ef  a neak with frequency. In the present work , it gives a totally
di~~f e re r t value. Smi rh is not the -ace in cal c ium f lu oride where both
techni ques g ive similar results , i.e., the peaks are fairly Debye-like .

A second result is the discovery of a low temnperature peak in
strontium fluoride analogous to that observed in calciur fluoride.
In strontium fluoride , however , the pea k occurs at higher concentrations.
On s i r m il a r peak was observed in erbiu m doped barium fluoride .

* * * * *

DESIGN ~Nl) CONS TRUCTI ON OF AN INTEGRATED CIRCUIT FEEDBACK TEMPERATUR E
CO O T ~OL LER

Researcher: M idsh i pma n 2/C Thomas Lauzon

Adviser: Assistant Professor John J. Fontanella

Recent experiments on the pressure dependence of dielectric
re laxat ion phenomena in sol ids have shown that it would be highly
le ’ira b le to exter il the pressure capability to l ower temmmperatures.
Towa rd this end , Midshipman Lauzon had designed an integrated
c i r c u it  feedback termrr erature control ler w h ich w i l l  work in the
reg ion around 200K . The c i rcu i t  has been constructed and is oper-
ational. The controller will be used in conjunction with a heater
in a circul ati on li quid temperature bath. Coolin g will be done with
either liqu id nitro gen or dry ice. The new appar atu ’, will allow
pressure exper imnents on the principa l relaxation in ra r e -e ,ir th
doped calcium fluoride.
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AN NE AL I NI; II bA y IOR of ALKAL I NE EARTH FLUOR I 1 1 S  DOPED ‘JI T h RARE EAPJH’I

Reseat ’ ‘mc’ , : N’ 1 p 4 li~~m~~r; 1/C M m h , i t l L .  Sco t t

Adv is i n :  A s s o  l a t e  l ’ roft’ssor Donal d J . T r e , m c  /

The purpose of t n  i ~ i n v e s t i ga t i on  is to dot c ’r ”i i no f t  dot e C
s t r u t  t urn of CaF : RE , O r O : RE and Oaf : Of ‘ ‘ (wh i rt 

~E stand
f r  t r ~i va le nt  rare earth ions) .  The PE ~ ions used ,m ’ n [ L A , Fr , d i i
Pr . T he syste m ‘most  thoroughl y stud ied was F r  i t  C i , ‘ n u I  ‘Ia
f luer ides.

O~ t i cal spec tra of the va r ious  f luor ide s is  f t  were ta~ ~n on a
C~ t- ’, 17 rec ortl i  mi i i  spectrophoto neter both before a n t  a f t e r  thei had
been ,m nne~’led and quenched . The annealing and quenchin o process
pr~d i cc’d substantial chanoes in the defect structure of the materials
as a function of rare earth dopant , concentratio n and species of alkaline
earth ion .

The genera l conclusion of the stud y was that annealing and
‘1senr hinq !est moys defect clu sters in the lattice cre at ion a miu re
widel y dispersed set of defects. There are , at the present , no models
capable of explaining the results of this set of experiments. In
correlation with dielectric loss measurements performed on this set of
cry stals, a new set of models for defect structures is being constructed .

*****

ANNEALI NG BEHAVIOR OF CaF :Er ’~

Researcher: Midshipman 1/C Michael L. Scott

Adviser : Associate Professor Donald ,l . Treac y

The purpose of the investigation was to determine the effec t of
annealing on CaF :Er 14 . Samples having concentrations of ,Er + of
0.01%, 0.1 1 , 0.3 and 1 .O’1 were investi 9ated . The annealing was done
i n a vacuum at nom i nal p ressures of lO~ torr in quartz tubing . The
annealing temperature was circ a 850 C. Two methods of cooling the samples
were used : (1) allowing them to cool in the oven over a period of
approxima tel y 10 hours , and (2) withdrawin g the quartz tube from the
oven and cooling in vac uum in abou t 5 mim i nutes. The ,latter method was
found to induce an equilibrium characteristic of an elevated temperature ,
The results of the annealing and quenching were observed using a Car.y
17 record i ng spectrophotometer. The anneal and quench procedur 2 was
found to reduce the absorption associated wi th clustered defects and
enhance the spectrum attributed to defects wi th tetraqonal symetry .
The results were corr elated with dielectric loss mrm eas urenme nts in in
attempt to det err’ i ne the defec t ‘on fiqur ations present i~ CaF~ :Fr ~~

.

~he work is S’ i l l  mm ro ’m rei , A set of exp m rents desiq n’’ i tm

m’ ien t i  c y ID mnohi ii’ m m ,  is hei n ’m per ’ oni’ie I
** ***
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I m o n t ’ r A .  , A ’, ,oc i a t€ ’ Professor , “Acousti c: Levi tation , A Usef u l
i ’ i i  I a] Techni que, ” Jom irn al of the Acoustical Society of

‘:cc ” m c a .  5 2 l( A; ri l 1976), 60.

The non/er’ , I i mo- i veraqed acoust ic  force exerted by a sound
ii o ld ri a 1 ~ ml i nhomogene i ty a] lows liquid , sol i d , and gaseous

i r ti cles to In suspended in a fluid med i um rel a tivel y free of
: o y ’ , i ca l  r e s t r a i n t s . This splendid isolation allows studies to he
‘note o’ radia t i m e  p ress u re , ri’c ti fi i’d di f fus i  on , damp ing con s ta nt s ,
, m e c : m S t i C  stream ing, surface waves , and physical parameters of meta-
s t a b l e  s ta tes , as we l l  as many other phenomena , t ha t  wou ld be
n ea rl y impossib le wi tho ut  i t .  A review w i l l  be given of the general
technique , and of var ious ways it can he u t i l i zed  to obtain experi-

. ‘ n t u m l  da ta . (This research was supported by the Of f i ce  of ~I a v a l

~eseu rc h . )
*****

C O Il t I , Lawrence A., Associate Professor , “Nucleation and Cavitation
Inception in Water ,” USNA-EPRD Report C275 , November 1976.

Studic ~ worn made of the threshold for acoust ic  c ov ’ to t i o n
ince ption in deqassed water as a function of surface tension. The
:mea s urernents were nmade at a frequency of 37.5 kHz and a surface-
activ e agent was used to reduce the surface tension. It was dis-
covered that a surfactant concentration of 25 ppm was sufficient
to reduce the surface tension by 311 and increase the cavitation
threshold by a factor of 3 . Analysis of a model for hetero qeneou s
nucleation indicated that the surfactant was increasing the threshold
by advancing the air -water interface for gas trapped in crevices
in solid particulate m a t t e , .

CRUM , Lawrence A., Associ ate Professor , “Ultrasonic Absorption and
Ve loc i t y  Measure ri ment in IFAN ,” Naval Ordnance Station Internal
Report, No. C-77 , April 1977.

Ultrasonic absorption and velocity measurements were nmade as
a ~ u rm t ion of f r ” qmic ’n v ,  concentr a t ion , arm d te rmmp e ratur e for aqueous
so lu t ions  of HAN . The frequency ran cmc ’ d fr om im 5 - 70 m i me qa he rtz , the
to mo pe rature for 0 - 45 ’~C, and the concentrat ion fromn 0 to DO HAN.
It was found tha t no appreciable dispersion occurred in this
~re pmc ’ru c y range for various concentrations and temperature s.
Absorption measure m ents were harmmper ed by lack of appropriate
al iqnnment of the cry stals in the ultrasonic interfero nmeter , but the
absence of di ’,iw ’rsion indicates a classical absorption range  and
thus no structura l arrangements in the aqueous solution. A hi gh -
power , ultrasonic , propellant -s ensitivity m onit on in q device was
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also const ru , t o t  t h a t wa’ ,

~ r ’ s fol in c ausin g I i,’ .’- t m r r i r j I L ’ t~~ç

ro, c~1 l a r m t i t  an o p m r i t  t h r m , m l  t c ’ ’ , t  . I I was  t i c  i c r  u I . low b r , ‘ h i l

c m ’ r t i i ’ m  I , ’si qr r p s t n i c t i o n s  O 1 m ’ : l ’ ’ n c j i’ s ,ic t i ,‘ r u ’ :’ and m n r i ’ i n
d t t , m c : ts w i t ’  so c e s c f u l or,] i for el ’vi ’’ ’ 1 p ’ ‘,suro ’,. 1’ ’  Ic .’i  p

fu nc tmor:a l , ho~j c ’ .’em , i t  w l t m i  sm all m c o I j t i c ’  , 1’ c :i ld  Se r c ’ m ’Iil ,’
u’ ’ l to a ,  or’p I ish i’ s d c s i p d  ; I A r l m sc ’ ,

* * *  a

El DIR , C,n’ u l  1’ ., Pr ,i ’ ,’c sw , a r t  M j j ~ ,fi ,~~~ iar ,‘C I,i i id ‘a . SCIn ) IIF1’T , ‘‘1~
C ,r ;ut en i : ’d FIn ’ -I’ i r” I n v i s t i q a t  ion of the St ah i l i t  o ’ Sel i r  t t d  H o

m y e r s  w i t h  Ap: l in a ~i 1 ‘ ‘h i p Si len i~~i, ” T r u den t f,chol am Pr ji’s t
P h y s i c s  Dem , r t c c ’ n t , U. S. ‘ J m ’ .’ il  A s i d e ’ , ’ ,  Annapo l i s , M m r , ’ l i ’d ,

M a y  1977.

A study was m ade f the s t a t i l  i t ’,’ of ~i two —d i ’mn n ’,iona l air j e t .
TO t ’  m i  ial ly la m ar I l ow ~m a’

, e.o i ted usinq sound from a lou ’tspea k’ r
Due to insta bility of the free bound ary layers, the initial d istur t:i n c c ’
caused by sound pressure was found to he amplified exponentiall y .

The laminar flow was fou nd to turn turbulent at a downstrea m dis~urcoe
e ’ a~~ ro~ i rmate ly f~~y 0 ~nt ~.~~‘ it hs , ~ri RerePirlent w i t h  ear l ier stud ies  by
Sato. At this distance , the am plification rate of the disturbance became
less than exponential.

Us e  was made  of a new computer -assisted hot-wire techni que. The
position of the jet profile was recorded at different times referenced
to  the phase of the sound wave. Randonm jet fluctuations were remimoved
by comput er averag ing , leav ing  only the per iodic component of the disturb-
ance. Measurements of wavelength , phase velocity and am plifi cation factor
of the disturba nces made using this technique are compa red to availabl e
theoret ical  va lues.

Comparison of the resu l ts  to space and time dependent i ns tab i l i t y
mo dels show tha t the disturbances of the jet anmp l ify in space rather
than in time , in agreement with the prediction of M ichalke. Som e sligh t
non-linear c ’ f fect ’ ;  were noted even though the ma gnitude of the excitation
was only 0.33 of the jet ’ s speed . This agrees with recent studies by
Moore who predicts non -linear effects at excitation levels as small as
0 .02

The results of this study are applicable to studies of flow -induced
cav ity resonance , which is a major cause of sonar self -no ise and of
vibrations in ships and aircraft.

*****
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IL , ~ 5 . Assis t a n t t r f,” ,o, , m i t  S n o m l I  1 IS V , ‘-t id~ h im an 1/C ,
‘ ‘Pi ;o l a i ’ ‘ O ’ l a x a t i r m in O t t o  I ,ir t b  Doped Ca m ,

‘‘ B u l l e t i n  of the
‘c c i  in c:~~~, ica l  So i t ’  ty . 2?(M mr r h 1 s77) , Thl . - -

T ’ mo co” ’, l c ’ , d i e l e c t r i c  co ns t  a r m ’ r i ’ , h u t ’ ! :  r ’ u ’ m ’ - ,:j r”d i t  l i v ’  a i l m o
‘‘‘ no r: iec over the te’q c’rat ur t r m n ’ j m 5J~ 45I f r  t iii rt ,’pn
1: ’ ‘,‘rer’ t rare earths in cal c m m i ’  ~1 uori 1e N c  n il  conS en t r j t in n s L~
° 1 irc b 1 .0 ‘m l  — ‘cm vm ’ t een st out i oct . D i r  + a la ’ a l s y  ‘ ~~~iL is pa i d to

m v  c l u ’ ,’ ’ n- - a s s o c i ,i ted ri’l m m t i o n  m im i t n~ 0.15 i re l ,m ’ation
,, A ’ ’ m ’ i w r  ‘r i  t i n .  In a d d i t i o n , tOt ’ r es ul t s t i1 the ’ O.A and 0.7 ev
ru ’ l ‘ u  i r m , w nic i tnt ’ usuall y associated ~ m t O r m , ’ m r ’ s t  ne ighbor and
ne~~t ne t ‘ ‘ c t  nei th bor i n t e r s t i t i a l  f l uo r i ne- - ra re  earth d ipo les ,  are
I r rb e i’ . Evidenc e against the latter assi ln ’me n f is presented .

F°Y’~’~ LA , Jo’ n J ., A ss i s t an t  Professor , co-author , “ D ie lec t r i c
S’ ~iie s of Co-Irradiated and Oxygen -Annea led Rare -Earth Do ed
C al ci i Fluori de ,” Journal of Physic s , Coll oquim i rm ’ C7 , supn l ’’ :ent
37( f l e n i”ter 1976 ) ,  C 7 - 2 7 3 — — C 7 - 2 7 P .

Cr y s ta l s  of pure and eur ooi um an~l e rt i u” t c : e l  c u l c i  u” ‘ l u o ri l e
have been annealed in dry oxv rm e o . In add it ion , c , ’v c ’ r ,i I s a r o l e s  ‘ m ave
been irradiated with radiation from a ‘0 Co ‘a ’ i r c e .  The com plex
dielectr i c constant for these cr ’ ist a i s  r i ms  been t ’~~’ t:’: m nc’d o c r  the
temperature range 5.5 —400 V at t O t ’  five aud io I ri o,”n i c ,  10” , lO~• r~,
10 , 10’ .’ , and 10 Hz. Oxygen an ne ii in , ’ , is I ‘ h m’ ~.’ a m’:ar ~ c’ I
effect on the dielectric spectru m ’ of c i  h cr y - ’ ii . The res ult s  ire
use r l  to discuss possi ble origins of the o t m ’ ,e rv ed  ‘ ‘ ‘ 1  mxa ‘ions. In
ad di tion , this treatment introduces a t h t m r m L l i l y  ac t i i a ted  conduct ion
‘:‘n tia ni sm into the crystals w i th  an activation enerui y of 0.75-0.57 eV.
Sever a l  radiat ion induced re laxat ion s were observed at low temperatures
in the ‘,a :ip les .  A c t i v a t i o n  energ ies are determined for each relaxa-
t ion . (Work was supported by the Naval Acadenmy Research Counc i l . )

IONT A N FLLA , Jorm n J .  , Assistant Professor , Don - ild 1 . TREAC Y , Associate
Professor , and David J°NES , Midshipman 1/C , “Effect of Oxygen and
Vacuum Anneal on th ~ Dielect r ic Spectru m rm of Erbi u m Doped Alkaline
Earth Fluorides ,” B u l letin of the American Physical Society ,
22(March 1977), 351.

T he die le ctric spe ctr a for erbium doi ’’ l a1~ ,ul inc ‘ i r th fluorides
arc ’ rc ’sc ’n toI lie I , r s t  result of interest is h i t  ‘h i ’ low tem peratu re
re la x a ti i ,rm wh irh apt c ’ m r. at a on °r,trat iOfl ~ f i t U t ~~~ in CaF . , is
not f ound in 0~ ] ’q ‘,ru ’p l t ’s 1 Sn 1 , it iS oL c ’ r v c ’ d  in 1 1 s, ,nmpl e . An
ana l m ’i’~u’, peak is not d s o r V e L t  j r Ba F ,in ‘ im mm t l m ’S L J ~ 1 1 . 0 . 5ince
this re1ax~it ion is c1u st cr— ~m ssoci ,ite ’f , (p oss ibl y w i ’h  t ’ t ’ 5-7 - ?  cluster
of Che ’ th an m m ot .al . ) it is coru .l uded t h a l  , u t t r m ~ i,i I, ’  ‘ n m ’ l o mu be om,’e :
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more difficu li. as the size of the ci t ion incred ’-er , . The second feature
of interest is that the p rin cipa l relaxation in SrF ,, and BaF-, , us uall y
a sociated wi ll , a non interstitial fluorine-rare earth dipole , is not
very Dt ’t iv c- l ike, the peak being bo th  broadened and skewed . Co ns r” iuent  1/ ,
t O t ’  actual activation energy, as deter m rm i ned in the present ,‘/peri ’ient ,
is ibou t 0.1 eV higher than those reported by other methods. F in a l l ,’ ,
the ~~fects of o~ ,’me n and vacuum anneal on the dielectric spectra are
described .

* ** * *

FOS TA N ELLA , John J. , Assistant Professor , Donald J. TREACY . Associate
Pro fessor , and S. M JENKINS , Mi dshipman 1/C , “Electrical and Op tical
Properties of Vitreou s As - ,S6 and As~Se~ ,” Bu lletin of the Ame rican
Ph ys i c a l Society , 22 (March 1977), 335.

The complex dielectric constant has been mneasured at five audio
frequencies over the temperature range 5.5-300K at 0 pressure and at
pressures up to 3 Kbar over the temperature range 260-320 K for various
samples of vitreous As 2S, and As Se . In addition the pressure
dependence of the refractive index at optical frequencies has been
measured for vitreous As 7S- . In both ma terials a broad maximum is found
in the real part of the low frequency dielectric constant at low tenDer-
atures. There appear to be no corresponding anomalies in the conductivity .
In -i ldition , a Debye-type relaxation is observed in the sample of As -~Se2
studied . Optical absorption measurements have also been carried out on
this m a terial.

FONTANELLA , John J., Assistant Professor , co-au thor , “The Dielectric
Spectrum of Europium Doped CaF 2 ,“ Jou rnal of Physics and Chern istry~ of
So l ids , 3 8 ( 1 9 7 7 ) ,  237-24 1 .

The complex dielectric constant has been m easured at f i ve  audio
frequencies (lO 2-l0’H z) over the temperature range 4.2-400 K for sam ples
of europium -doped (nominal concentrations of O.55~’ and 1.26 ) CaF , .
Three strong relaxations are observed which indicates ra t her large
amounts of the Eu ~ ion. Three principa l relaxations , which have
activiation energies of 0.413 , 0 .573 and 0.746 eV , are compared with
p rev ious l y  observed d ipo la r  complex es in rare -ear th  doped a l ka l i ne -
earth fluorides. Of particular significance is the absence of strong ,
l ow — It- rip er a tune r c ’ l  axat. lo ris which ar~- often found in rare— earth doped
al kaline-earth fluorides. Several weak relaxations are also observed .
(Work supported by the Naval Academy Research Council.)
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‘ C ’Ni IDER , La r I S., A’ ,~~ou i a ’ ’  l’ rot e ’,’,,ur , “ ‘ , mr ,, u l l An g le S c a t t c t r i r , q :
r m ” ” r t  and A m : ]  ii , u t i o r ’, ,” SOS Y ec c n i i ca l  ~1ote 939 , (19/C), 78-82.

t O t ’  tm , ui h l e cryst i 1 therma l r me j f r -on d i I f ra c t nmm ~,’ t e r has been
s t , m t i t ’ i for use w i t h  Chr is t i i nsen f i l t e r  (powder immir miersed in var ious
l iq u i ds ) :  the i n tens i ty  scat tered and det ’ ted by the diffractometer
is plo ’ ‘e I over the three rey ions of neutron phase shift across the
:- i im ..-Ic’r ‘ mr ti d e and a precision of a few parts per thousand ( to t ter
‘0 in Eu ro p ean fli ght path instrum ents) is predicted .

~~~~~ m n  enhancing the mosaic of the double crysta ls  is Je ’ ,c r i be I,
In : Lii i ’ ;  ass’~’mr’ tr ic H u e  Hart cutting , therma l gradients and a r m t i _
clastic s c- r ’i nin ci . The first suffers from compensatinc i reduction in
rc ’c ” ic e d intensity, the second is ineffective in low expansion ma terials
an mi t h e  t c i i rd has an inheren t defocussing of beams of mumodest collimation.
‘it ’zo”le ctnic long itudinally -driven crystals in a composite half-wave
osc i lla c- or are be i ng fabricated . The intensity reflected from the
b , ’ c r y s t a l s  above are measured as a function of strain and verif y

in , ’mm:i ti c 1 in: i ts as well as dynamical limits of diffraction intensity .

The application of the diffractometer to amorphous TbFe , and
cri t ical scattering in Fe is discussed .

*****

TREACY , Donald J., Associate Professor , Joh n J. FONTANELLA , Assistant
Professor , and Michael L. SCOTT , Midshipman 1/C , “The Effect of
Oxygen and Vacuum Annealing on the Optical Spectra of Erbium and
Praseodymium Doped Alkaline Earth Fluorides ,” Bulle tin of the
Am erican Phy sical Society , 22(March 1977), 351.

Crystals of CaF 2 :Er ’4 , SrF~,:Er 3+ and CaF2 :Pr ’ c - have been annealed
in vacuum and oxygen at 1120K . The concentrations studied range from
0.01 mole ~

‘ to 1.0 mole %. The Er doped samples show substantial
effects from vacuum annealing even for short annealin g timne s (c. 2 hours).
The most prominent feature is the growth of an absorption band peaking
around lYRnm . This is not attributed to an oxygen associated defect.
Crystals of nominally pure CaF ; show a similar effect while this is
not observed in Pr doped samples.

The oxygen annealed Er doped samp le s show substantial growth of
new bands , and the absorption associated with the new bands exceeds
the absorption present before annealing in a O.3~

’ sample. This work
has been correlated with dielectric relaxation measurements and the
spectra have been identified as triqona l complexes. It is suggested
that oxygen annealing can break up clusters.
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SII )I )I IN . PoIc: rt L. , i c ’ m t p r a n t , i N , C O - a u t h o r , “L i i i ’ ’ j r  or ‘0,

I ) ua n fu m ’ m—M ec h a n i c u l  E x t e n s i o n  of [ i d i c ’ r l u ’ m n ’ s f n ’ r :  ‘

A i r  n can Journa l of hi ’, i rs , ~ ( Oc t  ofer 10 / C )

Dai e rle in obtained a remarkable result orm I , ,  i r t ’ u i t i , e  r e l a t i o n
b e t w u ’ c ’ n  in teract ions and order as ‘xpre ssr’d by the r j  S OS entro p y. He
found that the fl ihh s en frr ,r y of classical equilibri u m sta t is t ical
mechanics for a system of free p articles at densi t , ~mn d absolu t e
t en it e r , I tmj re  T, S( V , ,T), is greater than that for t O t ’  sa m’ ie sys t”r’ w i t h
arb i t ra r y  ve loc i t ,- independent  in t r ’ rac t ion s added , S ( V  ‘I , ,i):

S(K + V ,, ,T )  ‘ S( K , ,  T )

It has been an open question what the  correct quan ’ u ’ : - ” m ec h a n ica l
vers ion of this theorem is. It is known that t h i s  c”::i~i t iO f l  is not
val id for quantum—mechanical system of identical ‘ a r t i c l e s , as counter -
examm iples can readily be found . We shall , in p assi ’-’: , present one
below. Even for the restricted case of Boltzm ann s’ t ’is t ics there
has been no proof of a relat ion correspond ing to 1 ’ ; . ( 1 ) ;  the purpose
of this note is to present a counterexample ~o c -’ie c ’ n i e ( t m r e  that
Eq. ( 1)  holds for Boltzmann s ta t i s t i cs .  Thus the -mr ’le rin rl effect
of interactions recognized in classical statistic a l mechanics can be
disrupted by purely quantuni (as contrasted w i th  s t a t i s t i c a l )  e f fec ts .

W EHE , David K. , Lieutenant ( j . g . ), USNR , “Turkey Point 4 Power Plant
Workbook for Development of Improved Techni ques for Gatherin g , Rev i ew ,
and Analys is  of Information on Outages and Other Form s of Lost Gen-
r ’ u - ,m t i o n  in large Coal -Fired and Nuclear Power Plants ,” Technical
Report for Federal Energy Administration , February 1977.

The rising capita l costs associated wi th  new plant construction ,
coupled with increasing difficulties and delays in licensing and per-
mitting, make it imperative that u tilities obtain increased productivity
from existing units , especially base-loaded units. In addition , increas-
ing uncertaint ies in the internationa l oil market add emphasis to the
need to improve productivity at ex is t in g coa l - f i red  and nuclear uni ts.

c l in imizinq unintentiona l periods of low or lost product ion is one
of the more cost-effective , readily achieved , means for improvinc i
productivi ty . In turn , the invest igat ion of the basic causes of
undesirable outages and periods of reduced plant operation is a funda-
mental element in any sound program for improvement in power plant
product iv i ty .

This 260-page publication illustrates a systematic , liscip l ined
,t t - L r o a c h  whic e , when followed , will c ’m ,ahl e a power plan t inv e st lqator
‘a ‘ 1  r i t e  + a ‘ ‘ O r i t h  a n t i  o r , r u , c t , n i - i v e  invest igat  i n ,  in to the c a ’ i ’ , ’’~

- ‘ t o s ’ p~o dui i c i l y  at ‘his : 1 u n u t  or unit t n t  to u i ’ ’ v e l n ~ i O c t  t i v ’
1 ( ‘ 1 - , t0 1 1’! r i  I t ’ I ’ t ’  S t  A ~ “ ~~

t l w  i t  lie I ~ i t  /

‘ - k
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oqi- e n e  A ,, A s ’ , n n i a t c  Proh ’ssor , ‘ ‘Acoust ic  Levi  l o t i on , a j ’ se f i i l
- \ ; - r ‘‘c ’ n t ,t l ~m ’ c hni que. ” i , m : r ’ r  read at the 92nd ‘e r ’ t inq of the

I t i c  m l  ~~O ( i t t , of A s - c ’ ni c a , Si n Diego , C a l i f o r n i a , Ncm v ’ iher 1976.

* ****

ELDH, S i:”me ’ l A ., Prot ’~’~or , “Interface Wave Model for Deep Cavity
r i o t an O s c i l l a t i o n . ” Paper read at 92nd m m mi ’ e t i  riq of the Acoust ica l

Soc ie t ,  of Ame r i c a , San Diego , Cal i fo rn ia , November 1976 .

* * * * *

F L r i P , Sm ” ; ie ’ l  A ., Professor , co-author , “ Invest igat ion of Scaling Law

~- b ’  ls ~,ir a Rank of Stopped Diapason Pipes. ” Paper read at the 92nd
c ’ m g  of the Acous t ica l  Society of America , San Diego , California ,

5 - ,’er ’ : I,’r 1 97 E .

*****

ELrm [P , Samuel A., Pro fesso r , “Error Analysis of CASH Method : Computer-
Av era qin g of Noisy Periodic Signals. ” Paper read at the 93rd meeting
of the Acoustical Society of America , State College , Pennsylvania .
tun ”  1d 117 .

*****

FO N T A N E L L A , John J., Assistant Professor , and Donald LINK , Midshipman 1 /C ,
“D ie lectr ic  Relaxat ion in Rare-Earth Doped Calc ium Fluoride .” Paper
read at the Society of Physics Student Program , 1977 Sprin g Ammm e rican
Physical Society Meeting , Washington , D. C ., 25-2R April 1977.

*****

FONTANELLA , John J. , Assis tant  Professor , and  D a v i d  L A I R , “t idshipman 1/C ,
“ Dielectr ic  Studies of °Co- I rradiated and Oxygen-Ann ea led Rare-Earth
Doped Calc ium Fluoride. ” Paper read at the Second Europhysical Topical
Conference on Lat t ice Defects in Ionic Crys ta ls ,  Wes t Berl in , Germa ny ,
30 Auqust -3 September 1976.

*****

FONTA N ELLA , J o h n  ~J. ,  Ass i s tan t  Professor , and Donald LINK , £l idsh ipman 1/C ,
“Dipolar Relaxation in Rare Earth Doped CaF ,.” Paper read at the March
meeting of the American Physical Society, San Diego , California ,
21-?4 March 1977.
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FON fA NELLA , John J . , Assist m n t Professor , Donald J. TREAC (, Associat e
Professor , and David JONES , Midshipman 1/C , “Effec t of Ox~ qen and
Vacuum Anneal on the Dielectric Soectrun i of F rhium Doped Al kal int ’
Earth Fluorides. ” Paper read at the March m e e t  ing of the Am :e ri crm n
Physical Society , San Diego , California , 21-24 Ma rco 1977.

FONTANELLA , Jo hn J. , Assistant Professor , Donald J. T R EACY , A s s oc ia t e
Professor , and Michael SCOTT , frli d shi om in 1/C , “ E l e c t r i c a l  and O p t i c a l
Properties of Vitreous As S- i and As Sr’~ , ” Paper c r u d  a~ the ‘~1irc h
meetin g of the American Physical Soc iety , San Diego , Calif o rnia ,
21-24 March 1977.

*****

FONTANELLA , John J., Assistant Professor , “Pressur e Dependence or
Dielectric Relaxation Phenomena in Solids. ” Paper read at the
Topical  Review of Hiqh Pressure Technology , Rensse laerv i l le ,  New
York , 7-9 June 1977.

FONTANELLA , John J., Ass is tant  Professor , and Richard L. JOHNSTON ,
Associate Professor , “Temperature and Pressure Variation of the
Refract ive Index of Diamond .” Paper read at the Topical Meeting
on Optical Phenomena in Infrared Mater ia ls , Annapol is , Mary land ,
1 -3 December 1976.

GUT SCHE , Graham D., Pro fesso r , “Astrophysics: An Integrative Course. ”
Paper read at New York Section , American Physical Society/A.A. P.T.,
Col gate University , 15-16 April 1971.

*****

HELB IG , Raymond A., L i eu tenan t Com man der , USN , “Su bmarine and Surface
Ship Self-Noise Measurement and Control. ” Gues t speaker at the
Dav id W . Taylor Naval Ship Research and Develo pment Cent er ,
Annapol is Laboratory .

JOHNSTON , R i c h a r d  L , Associate Professor , John J. FONTANELLA , Assistant
Professor , et. a ls .  , “Temperature and Pressure Var iat ion of the
Refract ive Index of Diamond .” Paper read by Ass is tant  Professor
Fontanel la at the Optical Society of America meeting on Opt ical
Phenomena in Infrared Ma ter ials , A n n a p o l i s , M a r y l a n d , 1 -3 December
1976.
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T REAC Y , Donald J., Assoc ia te  Professor , John J. FONTA NELLA , A s s i s t a n t
P ro f e s s o r , and  M i c h a e l  SCOTT , Midshipman i/C , “The Effect of Oxygen
and Vacuum Annealing on the Optical Spectra of Erbium and Praseodymium
Doped Alkaline Earth Fluorides. ” Paper read at the March meetin g of
the American Physical Society , San D i ego , Cal if orn i a , 21-24 Marc h
1977.
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LEADERSHIP AND LAW DEPA RTMENT

iw ’ ra nde r Pet en D. Abbott , IJSN , Cha i m a n

I he l eadersh ip and Law Department is respons i hie for teaching
‘, n r t ’ c ’  l eade r r  hip  c o u r s e s  and one law course which are required of
mu m idshi pmen regardless of academic major. The facult, consists

~ twen ty-one officers and two civilians with varied backgrounds in
~~~c-. and behaviora l science related areas. Assistant Professor

a~- n i s o rm o b t a i n e d  a Naval Academy Research Grant and spent the
i r : t c - r - , c ’ - , sic r i ,i l pe r i od  at the Naval Personnel Resea rc h and Develop—

e rit S e r i t e r  in ‘The Oi ego - ~h i s work deals w i th  data sampl i ng
techn igues i n  social interaction situations. Professor Mann has
c o n 1 d t r ’ c i  a br ie f  study in the relat ionship between the GRE scores
a ’ t  t’~~ r’  S A T  scores.
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°t” ,e t rch e n A ’ ,s i s t - t n t  P ro f e ’ , ’;or P at r i c k  R . Ha rr i’,ii n

Spons or: N , m v , m l  A c m le - ’ i Resear c h Co un cil

.‘p i - m l l  .‘ the Io t a constructed in observational research consists
a~ a ‘n t 0 n - u ? ill, m ’ .~clu si ve sets of unordered cate gorical v ariables.
In c n t t r t m  oh Io a sequent ia l  ana l ys i s  of such data the d e s c r i m i t o rs

- ‘ is t tm or li ’nr’ ,-i with respect to time .

Mm d i  im ’d re iuency simm mp l ing has been widely used in e tho ln ; i ca i
and p o l , t ’ m e t i c  s tudi es of the sequential  or re lat ional  character  of
sets of t ’ ehav i ral descr ip tors . The genera l assumption in using
modi f ied ~nr~qm Jera , is that the relationshi p between events in terms
of joint incident rather than simple frequency of occurrence is
imp ortant. The fact that modified frequency bears only an approximate
re la tinn to duration and frequency has been suggested as a m a j o r  weak-
ness in its use. It has been suggested , in fact , that it is of little
use as an approximate device for the measurement of actual frequency
and duration and can introduce considerable distortion to analysis.

This research is aimed at i nvestigating theoretically and emp iricall y
the rel ationship between modified frequency data and raw frequency and
duration. It is the researcher ’ s contention that the two syste”m s hear
a predic table relat ionship and that the failure to distingui sh behavioral
inc id e n t  front behavior a l state has been at the moot of the lack of
p re d i c t t b i  1 ity .

Cont inuous pen recordings of behavior will he reanal yzed with
re spect  to var ious counting techniques including modif ied frequency,
m ’ v c ’ r , t and state sampling , and raw frequency and duration. These will
then be subjected to comparative analysis using correlational and
res r ’- ss ion techni ques. Secondly, the actual  data w i l l  be used to
‘l ( - n c c ’ r ~ t m the observed distributions and develop the it n ,ui m e t e r ’, O~ t ie
t ’ ’ 5 1 ( ’ (”t dj y r i bu t ions for ea ch sampl ing techni que .  This is u i - i at
i t - i - l o p i n g  a s~~t i s t i c a l  t a t  1 ~he probable goodness a t
Thi - t e c i  i t t  - m m i - n i , ~~l ’id t ri o~ m w  c c -  i c ’ n c y  and d c i r , m t i  a s r i  ‘ ‘o’ ox :  ‘ ‘ f t ’d
in t i  n ’ ’ , of  pa r - n - u t - n’ S a c ’  m s  i n’  ‘‘ v i i  o.- ’- r l a~’. 

j P ~l t~r , O i  s m : ’ e ,
1 er’’~th of rmo d j f i’’d da t a S t r  i r q s

)LsP r-i i ng behavior by anal ~‘z inq cont inuous Ester’ l i i -  A n i t a ’, ; c ~n—
“c - ordi ngs allowed investi gati on of  t h e  n i -u t ions between v a r io u s
co~r - t ing tr ’c hn iqups in a p e r f e c ’ iy  r i - i ’  m i m i - S / S t e m : ,

The ‘- ‘ :~ i r i ~~, m l  r e s u l t ’ , ‘w ’sc ’ ’s ’ t ’ ’ i  ‘ - u t  both s ta te  , m i’ i ( ~i m ’ ~ u i
- , , ,il , 1’ -  ‘ r- ~ 0 - n c ,  ~.ere 1 , r ’ - ’ l i c t i ’ ! t ’  o ’ , t t ’ -O1 ~~tC du ra t i o n  o ’  - ‘ a ’~ n

,s ,- .0 0 5 1  b - rut l~, 
- no ~- i r ’ i a ’  ‘ ‘ ‘ w,m~ rol m j i : ’ ’ u s i n :  S I t  ‘ i - - m ’’g ‘ ‘ ‘S
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7 ‘ c- ’,,’ n ’ ,i i l ’ s ‘ - ~ i in 1 fairly stable over observation i n ten i - uls ‘ran
2 t -  30 sec- r i ms t a r  Y - i t c -  samp i in g but shower] i n i c r — c’a inr ; c ’rc - mir W i t h
-sa l t  ned tnt ~a i’ra ,.  ‘t i c t i f i t ’ ]  f n i - - i m j i ’ n c .v was a lso p r - i ’ d r c t i v i -  of
ab solute frequenir . -i. ‘ t o t e  sam p i ing via ’, not predi ctiv e of absolute
Ire I - ic - nd a r t  sto- ,-ic- ’ I i nc reas ing i n ’  end tivi ty as the observ at ion
at c i v i l  i m i re,m ‘ed ,

The theoretical side of the question is currently under investi-
ca tion u sinq linear models which in clude the following parai ’eters :
the total  observat ion period , the length of the observation interval ,
t’ie modif ied frequency or s tate values , and the length of consecut ive
s t r inos of iota . I paper addressing both the empir ical  and theoret ical
side of this project is in preparation.

This project has also spawned two additional projects. The
first concerns the general problem of sequential analysis of behavioral
data , and the second has to do w i th  developing an adequate sequential
model for the analysis of adult developmental data . The current
f o c u s  of this second part is on a combination of career and adult
development data .

;‘i 5
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T HF DELAT I ONSli I P B [T~ F F ~, ORE SCORES AND SAT SCORES

Pesearcher: Professor Oregory J. Mann

It is widely known that midshipmen have greater strength in the
engineering and science subjects than they exhibit in the social
science area s . A corr elation of the two sets of scores revealed a
cons is ten t l y  high and meaning ful corre lat ion between the GRE ~uanti —tiv e and SAT Math scores , and also between the GRE Verbal and SAT
Verbal. Over 50 of the midshipmen had GRE Verbal scores signif-
icantly l ower than their SAT Verbal scores , while only 13 , had GRE
Quantitative scores below their SAT Math scores. Less than 2~ raisedtheir GRE Verbal 50 points over their SAT Verbal , but 24 raised
their GRE Quant i ta t ive  scores more than 50 points over their SAT
Math scores .

21 t)



NAV IGATION DEP4RT MENT

- i ‘‘mr : u n i t  ill i am “
~ . Ros s , USN

‘The Na vig if ion D ep u r tmu -nt ‘ 5 research effort in 1977 was
di r e c t e l  tewuris the h’vm ’lop :::erm t an’] i’’mp l er r ’ nta t ion  of com puter
m a d t m~m ni j _ he1d cah u lato r formulas and techni ques. Both m :mid shi p -

-- ~~r - and L uv i q a t i o n  instructors have contributed in this research
effort. The results have been impress ive.  One o ro jec t ,  “ T he
solution of and algorithms for a celestial fix by computer usin g
-ì non -altitude intercept method” is currently being investi gated
by s t a f f  members of the Naval Observa tor y .  In addi t ion , the
flepurtr ’ient h-i s been active in research and development concerning
coriput er-aided instruction. In recognition of our growing exper-
tise in this field , a member of the Navigation faculty addressed
the national Navi gation Education Symposium , held in ~inqs Point ,
‘Low l c ; c k  in Apr i l  1977 , on the topic of Computer-Based Educat ion.

The t iav i qat io n  Department also p roduce d s i x au di o-v is ual
casset tes and provided editing ass is tance for several navigation
pu b l i ca t ions  including The American Pract ica l  t ’ iv iqator (Bowd itch)
and Nav igat ion and Pi1ot in~ (Button) .

*****
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T I F  S a L U T I - SN 01 ASS ALGORITHMS FOR A C E LES T IAL F I / [:( fl’~~ ;Il~ P ~S~ 5’ , I
NON -A l J I t ID E I ST [RCEPT M [TF 0fl

Res ear chm ’r: Mi dsh i pm ’m u n 1/C Roger B. u iatk ins

A dvi ser: Lieutenant ,James H. B laisdell , ‘SO

T h is pro lect developed a spherical  tr igonometric so lu t ion to tma r’
celes tial f ix which is not dependent on the - i ltitude interce pt method
or a it - a d reckoning position . The technique proved workable. The
;c ro -trar: is in Basic and requires all shots to be simultane ous.

*****

PR] ~l VT AT I (‘Vii HeW I IAT I ON P1 PAR T ‘I( HI

B L A I S D E L L ,  James H.,  Lieutenant , USN , “Computer-Based Educat ion in the
Appl ied Sciences .” Paper read at the Nat iona l  Navi gat ion Education
Symposium , Kings Point , New Yor k , April 1977.
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~LA~/ l N S H I P  AMIi TACTICS DEPARTMENT

mi r :i i :,’ r , l e c ’  Jose ph M , :,: Lu i F l t : / ,  !5N , Cha i r - m a n

[or ’ m e n i n i ves t i pm t  ion was conducted into teaching the rna n rm uverin o
b o a r  I ( n m  e~ t of re l a t i v e  n o t i o n  at sea , using a “ i ,mthe mati cu l p re - l i c t i c ) r
:model t i c  t o r c ’ c m s t  student ab i l  i t~ and ins t ructo r  e f f ec t i  ieness
H i s t a r i c a i l - ; , a s i : o i f i c : m n i t  nu t -er  of students have had d i f f i c u l t y  in
q r m ’ t l n i c  the techn i iues involv ed in so lv in g s h ips ’ s re la t i ve  motion
- i t s  p lo t , on a po la r  grid , an exerc ise  nec e ss i t ~u t i n q  ma ny hours of
ev t r u  ins t ruc t i ons .  By using the pred ic t ion model , s low students
su n he qrou ael with the most effective instructors to m aximize
tm-ac hi n g ‘fforts.

,-: ,mr - q ani n q (manual and computer -assisted ) has been incorporated
into two courses taught by th is Department. In the Third Class
n m urscm , Thi c - ~ m d l  i r u t  and Tac t i c s , SS 2 5~ , t he ‘manual qar ”e ha s been
u - a - i t.o u rou s O student in terest  in t a c t i c s  and p lat fo rr m c a p a b i l i t i e s .
Tnt ’ Fi rs t  Class course , Naval  Tact ica l  Pa r fare Seminar , 05100 , has
t a - s k i - I  one sect ion to set up computer-aided war-game scenarios. The
-ust ’ of a computer markedly speeds up the game and enables encounters
of --‘ mes h greater complex i ty .
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flcn’mr m ,un I c r  dosepi t  p -‘iu iq le i , t ’ ~,N , io’ ir~ c u l t - n  -
‘

- -
~~~~~ L . 1 5uq i  I .

uso , ( E n ’ t i n  c - u - c - i ng  and Technolo gy lo ’ ui - urt , m- t ’ n it ) ,
L i c -’ m i ten a nt  Peter P . Cor in is , RON

t~~: manc ’ i iv i ’ n it i i r  hoard ; i lot, a :mt ’ t ho ’ i  i t  sol v in g rel’ iti i’ l(O t i Of l
pro b lem ’ s on a po la r  gr id , is taug ht to the Fomj rth C lass  “ ‘ id s hj 1’ i t - r .

he re l a t i v e  mot io n problem is a source of confus ion to a gri m t no I c - n

of  5 t W i l P f l ts r esu l t i ng  in s ig n i f ican t  e x t r a - i n s t r uc t io n  t im - c’ , Hi-
ahi l i t ,  to so lve  the r e l a t i v e  motion problem must 1w’ m - :as t enc - l m t  or Inn
f o  ;‘e ’tar ’- ader ’uatel y durino c ru ises  an ]  in other na ial sc i  c n (  e courses.

A t  the Naval  A cademy it is imperat ive that the t i ros pec t i vc ~‘, :u r~ ar i’ o f f i c e r  be int imatel y fa mi l ia r  w i t h  the m a n e u v e r i ng  h o ar d  - i n t l
iY use.

Th e pred ic t ion model was used during the fall sem ester 1976 ‘ a

~- nc ’ c I i c t  ins t ructor  e f f ec t i v eness .  Front this pred ic t ion ,unal , is ,  fo r- ’
I r : s t n : c t o r s  of d i f ferent leve ls  of teachin g p ro f i c i e nc ’~ we n ,-’ qi -i ra

th a t- c se ct ions of students during the fa l l  semester of 197 1 :  O ’ o -  t h u
p ced ic ted to have a low apt i tude for qras lu ing m’sa r ,eu ve n i r m hoar d

cor s ’-~ t s ;  one randomly-assi gned sect ion;  and one predicted t o i t ’  th r i v e
aver , i - ;c - . din the f inal examinat ion  the maneuverin g board scores u/er ’-
t-d .ila ted  1or the nine sec t i ons .

Inc resu l t s  show how an above-average ins t ruc tor  can have a
s iqn i ’ i ca n t  eft ,’r t on s tudents  who have been predicted to have di~~t i c u lt ,
gnu s ; i nq the re i -mt i ye m otion concepts of the maneuv e ring hoard -

T he s i c  c u’cs of the model - - i t s  re ’ iuced in come cas u- ’, becau se of the
la rge s t u n t - t n t  t c - i i O t  ion.

°nme 0 ’ t b ’ -  ;s - y cho l co L i cal tes ts  vuhi h was used as ,in input into bc
rrn d c ’ l wa S not g i i  1: a t o the Class  of 1 900 The mat henna t i cs  1 evel
anot he r  inpf , v - i ,  riot in the fo r mat  previousl y used , but was i n t e r —
po la t - ’ l  and w a t, con s icb - r - e r i  to t o  a c c u r a t e  enough for it ii i z a t i o n i . The- c ’

rel ic ’ s ’ induced - un-ri ’ o r i o n ’s in the modc ’ l , but Sinc e f l a y  were minor
f m c  tors , the mode l was st i l  1 considered val Id . The vhole —n ta n ra i l  ti~’1e
w i ’ , t h e  most s iqn i  f i c m n t  f a c t o r  used .

It is e n v i s i o n e d tha t the nredic t io n of the s low student can tie
u t i 1 i 7c ’ d to fo recas t  1 earn i ng prob l ems so that the instructor  can
as s i  (jn nrograr’nnned I c ’ ~ ts or s pcu i al sus ’ , jq o rm ie nt s to prevent a sh o rt term ’
p ro - t e sted e it ra  j n~ t c ur t ion  demand.
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rlc ”, c - i n ,  t mn rs : 5 u ir r r - , m ’ m t nn Joseph ‘ ‘ i , u i q l c ; ,  U ’ S , L i r ’ u t enr , u r i t P . S l i v e r
Ot-n t - t ’ r t , L~iS’ ,, L ic’u t c-nm , in t Po t ie r t  Pen’ iez , U ’ s , and
- s s i c t a n f  Pro fesso r  r i chard  A , Pol la~ ( Ac o ten ’ - ic
(u- ; c ~ I i r i ;  Ceo t i -n )

nm in n i n n t u e  Na val T mcI ical ~Jar fare 
‘ em - m a r , SOY ’ , I c - pi n

lo r i s - :  f b i ’ ‘ al l : ,i,i- es ter of 1077 , ~- - hen one sio t ion of Y e t c - n u t s  : c ’n,ini
-m iapt  i n n 1  u do ns t i c ; k i r m -  4p~i i f e c ]  Phy sics L ,u ]rc nra tory (APP ) (1m m - j f ”nr, ’c’d
‘ O t t - ]  - T h i s  u c m c ; r , u r , OA SO PAP , was de si ’ ined hi A PL ~or ‘use l~ 

in c ’

Join ’ C c m i ’  S o~ S t u f f . T o i s  g o n e  t i - a s t h e  c apa b ili t - i of sir: ’’ ul , m ’in ’;
s - u - f cc ’ ’ , - su p —su r f ice , - i nc air p1 a t fon iss in a f ixed scenario on ~a g r i d
coon t i n - u t  e d isp l a y . A lso  em-:p loy r ’ - J during the fa ll sen’iestnr was a
°est  n 1 ,- ‘-r ~- ubs ,urine si rtul at ion struc tured to pi t  one su i ’ r ’ ma rin e aqi i as t
u ric - jest n -c ,er , gri t un s-i ’ ru la t io t s wer e unc lass i f i ed  and judged
ins- i f ~ ic ien i t  as t a c t i c a l  t ra in in o dev ices .  The refore, in the ‘O ii’ infl
of 1 7 7 , usin ’r the l o f t ha’,e and experience gained froti the first
two ,i’t e r ’ ;t s a t  w a r — r , im - r ing,  a somewhat d i f ferent  s imulat ion , ‘ LA V TA R ,
w a s t e s t e d  f~r a p p l i c a b i l i t y . This model is pr imar i ly  desi gned for
t a b l e - t o p  use; however , it is a pparent l y  eas i l y  adapted to computerized
‘jse and presents a far more f lex ib le  approach to tactical instruction .
T his was proven dur in ’u the spring 1977 semester when the table -ton
girr ,e was used in s i x  ex per i mental  sections , generating i ncreased
student parti cipation , enthusiast :’, and tactical awareness. Prelinii n ,i r ’i
wor k has begun on the NAVTA -S computer adaptat ion and a working model
is ant i cipat c ’J t° he available for lin t i ted use during the fall semester
1 - c 72,
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AREA-LA N~IiAGE STUDIES DEPARTMENT

Pr ofe’~sor Guy J. Ricc io , Chairma n

Research a c t i v i t y in the Department during the 1976-1977
u co riod essentiall y remained at about the level of the previous
year , with some evidence at the end of the year of a promis ed
u p - u r g e  in research effort in the years ahead. In terms of
overal l  product iv i ty  during the year , t h r e e  faculty members were
par t icularly active , two of whom were engaged in pro~ects originally
funded tmv the Naval Academy Research Council grants. In addition ,
one ir mid sh i pr ’m an , C l a s s  of 1978 , enrolled in an independent projects
course which because of its Chinese -language requirement represented
a unique undertakin g at this advanced leve l .

The facul ty as a whole continues to pursue either in for m al
i nvest ination of or specific research projects in a number of
,ireas related to their particular language, culture , or linguistics
interests. These include , as here tofor e, 16th century German
literature and literary criticism , lexical studies in Spanish ,
contemporary Spanish -Am erican literature , computer-aided instruction
i n Frenc h , current military doctrine of the Soviet Union , churcs h-
state relations in the Soviet Union , and , a tuore recent area of
~nquiry , m ilitary leadershi p in the People ’ s Renublic of China.

- 
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I2LLFCTI i ’, Or RIO ITRAI ’iIICAL (dATA ON T HI M I L ITAP Y LEADE RS HIP ~ TH ~PEOPLE ‘S  PFPUBL IC 01 CHINA

Researcher: Associate Professor Daniel I . Y. Lee

Sponsor: Naval Academy Research Council

The purpose of this rest’arch project is to survey e~ istin ’ j an-i
cur re n t biogr aphical compilations done outside of China on lt n ~- rr ,ir cc- ’ ,c ’
m i litary leadershi p , and to study the feasibility of developi ng -u n
automated f i le  on tnis sub iect for a n a l y t i c a l  stu ’li °’,,

Ini t ial  surveys conducted during the ‘ , u cm -~s t ’ r  ic ~ ]0 7 i -T rO)-I c- -i fl- n ’

only that it is f c ’ os i t n l e  taut that there is a lso  an u r - ; c ’ n i . nc’e i for
such a project in several government quarters.  P r e l i m i n a r — ,  i n c v e , ’ j _
qat ions have thus far y ielded invaluable data ; co mputer ; m r : c t r - 1 ” - , c , ,
this specialized file have since been developed . Wit h fbi’ , researc h
thus completed , the project is proceeding on its second pha c” ~h - ut
will include: updating and expanding of exi stin g sounn t’ - ” i t ’ n ii l s ,
trans la ti ng a l l  ma ter i a l s  i n to En g l i sh , and inp u tinq ‘ a t - r i d s  in ’-
computer file.

The Defense Intel l igence Agency has expressed a hi - ;~ int ’~’ c - ‘ i ’ m
supporting the continuation of th is research e f f o r t  a n — : , c s o’ ~“ ‘s
wri t ing (June 1977) , the prospects of such funding a ; c : c P - m  n - ~o’ , ‘ t .  “ -

able.

*****
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~ s 1 S ’ a n t  m r , , t c . 5 - ~~~~p ~ ‘ - I C.  - - i t t - i ’m

I t t t -  p r ’ , (“ ,e I hi s c - c  ‘ , i n n  i c u t - I  cc t a i cou l $ ,‘
Njv~~1 A c u - i c - c m -,’ Pe .‘ ,u no in t n t u n i c  i i  ~n~ unr ’ i t  1 •75 _ J  ~

‘ t u~c t  c~ ’ ~~- r i n - ;
p r . -  nc ’ ,_L m u i n  p uj i - t i - , of  t h c c - c -  ] c c  ‘‘ ‘ ‘ -n ’ u , y  1~ s- n-  I , j ’~ - i P 1 S ’ ’,. 15 ‘ ‘

P V c - i - ) ; -  s -  c -  if  ‘ hi’ f o p  -
‘ c - ~ I Pie new S c - i i n -  H ~

‘ ‘ i ~~rp P , ,,1 ’ w i ,  m c - j r  n
or ’”n • - - i n  ~~~~ ear l -i 111 - ’ s m m m i i  - v - ’  - ‘ - c i - :  • ‘ i  - ‘ -  f .  . 1 ~ c c - - i tS ’ c c i  s” ,

Tha t  s t i l l  c b i m s i s a t c -  I t u e Chu ri h , ‘ t W i t  t i C  - ,c j c - n , , - m m m i ‘c cc- j - i P ’~S 1 ’  ‘ ‘ - s
o ’ ~c ’ r ’ ’m n ~y .

‘-On cm ,- of u -  i :uc pu 1 sc ’ , for i _ -w i n  t i - l i  e t - c 1 a ’ -c ,; bc - ‘ is
t i ’ ’ -  came f r - c ’ -  I tu I v - - di ri- ct 1 y ,  ‘u” I t c h  an cour 1 iC c S ~ ‘ - u P ’ ’

Non ’ ’he rn Europe ’ s ru l t ’ rs  toe new O-j~ look of t h e  C i n i g u c ’  ‘ - m i t e , , u c ’ i  . in
‘, c , m -- e~ rpi t m m o’lu 1 a ted fashion , as g,~ nr’ a n’~ wen t sou t i c  to 5 i - I  and
returned no r th  to adapt the new ideas they ha’ ] i - r l c O Uf l f  i’ro I ‘0  ‘ 15’-

own Ser rr ’mn s u rroundings. The researcher t in s pus’’’; t c~i ex -u s i n c  ;~n i -  i c r

fbi” w r i t i n g s  of  two Germans who were a centr a l part of this latter
deve lci ;,r-m e n t -- Ulrich von Hutten and Johannes Reuch li ’c , In defense
of a m ore liberal outlook , these two became involved in -m confl ic t
tha t set them dead against tradi tional scholasticism and , not incon-
seque nt i a l l y, against Germany ’ s m o n a s t i c  orders  and theolog ical
~- c ’,utti e s i r pe r haps the i r  m o s t  de rj ener~ te period . A series of
‘ n , j e T h r f c - i~ le t ters , ostens ib ly  representing the correspondence
between sor e of these monks and theolo gians , though ac tua l l y  penned
I- i  Hutten and fr iends , was published in 1514 , to support Joh annes
~-e uc r i l i n , who was at this time under the fur ious at tack of cer ta in
ecclesiastical authorities. (r~euc h lin , a pro. uinent legal scholar
and German Humanism ’ s preeminent Hebrew scholar , hdd cn i t i u i ~ ed a
ma mive to burn all Jewish religious books i n  Germany , and a counter -
attack by the the logical faculty in Cologne soug ht to censure
Reuchl in. In this attempt , they appealed all the way to Leo X in
Rome , who , incidentia l ly, turned down their request.)

Th c ’ c e  let ters — -  the “Letters of Obscu re Men ” -- arc’ rema rka b le
not on ly for their e f fec t ive  sat i r e of a d isso lute monast ic ism. So
g r e a t  was their popular appeal that they became historically
important as po l i t ica l  tracts preparing the way for the Reformation
f ive years later (they were published in 1514). Additionally, these
le t ters draw the line between two period s of intel lectua l  history ,
medieval scho last ic ism and 16th century humanism , as do few other
individual documents. This divergence , interestingl y, emerges as
v i r tua l ly  a conf l ict  of generations -- between young and old ,
students and teachers. The researcher proposes , in par t icu l a r , to
develop just what the “o ld ” and “ new ” orders stand for as seen t h r o u g h

22 7
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the pages of the “Letters ” and , beyond that , to examine their use of
counterfei ted correspondence to s a t i r i ze  the perceived shortcomings
of their opponents.

This study will shortly be brought to completion , with submission
of the manuscript to a scho lar l y  journa l expected in the fa l l  of 1977.
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A CRITI CAL STUDY OF SOME IMPORTA N T DOCUMENTS OF THE PEOPLE’S REPUBLIC
OF CHINA

Researcher: Midshipmn ia n 2 /C Murray S. Donovan

Adviser: Associate Professor Daniel 1. ‘1. Lee

The purpose of this project was to pursue an indepth study of
some irtport ant documents published in the People ’ s Republic of China
d-i r ing t 1m e period of 1954 and 1975. All selections are in Chinese
and are representative p ieces of official literature on various
important top ics :  po l i t i ca l , s o c i a l , economic , mi l i ta ry , as wel l
as ideological. It was essentially an effort to develop a command
of the Chinese language adequate for firsthand understanding of
Chinese mater ia ls  as a basis for research in the f ie ld of Far
Eastern studies.

This project was accomp lished with a total of 15 ora l oresenta-
tions, including a contrastive analysis of the “ol d” an d “ new ”
const i tut ions of the People ’ s Republic of China .

*****
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H A L B I G , Michael C. , Ass is tant  Professor , “Teac hing Communication Sk i l l s
wi th Audio -Visual Technology. ’ Paper read at the Spring meeting of
the Middle States Associat ion of Modern Language Teachers , A nnapo li s ,
Maryland , 2 Apri l  1977.

2 U)
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ECONOMICS DEPARTMENT

Associate Professor Cla i r E. Morris , Chairman

Th~ Econonticc faculty , which consists of seven civilians and
seven officers , has continued its record of fine scholarly activity
dudng this reporting period . Three m embers have initiated projects
under the sponsorship of the Nava l Academy Researc h Counc i l .  Much
add i t iona l  independent research has been v igorousl y pursued by those
who are ma k ing exce l lent  progress in es tab l ish ing  a wide reputation
in the Economics discip line. Diverse methodology has been used to
investi gate a wide array of topics ranging f r om structura l t r a m ” ,-
formation of an agr icul tural  economy to small  business fai lure and
the economic effects of vocati onal training in the military .
Publications and presentations are representative of the strong
research e f for t  tha t has been made , an effort tha t w i l l  continue
in the future.

The Economics facul ty  convincing ly bel ieves in the firm link
between serious research and good teaching. It has demonstrated
ti re and time again that the professional ism associated with
resea r h resul ts  in enthus iast ic teaching in the classroom .

23 1
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Rc’so,ircner : Assi stant Professor Si c ’ Jean [3. Sm c ” ,- l ,, r ’

~pi c n n ’ ;o r :  N a v a l  A cu c l c ’ crcy Res p, cn c n C o u n c i l

Dur ina the l%S-, , the  federal qoverni m e mi t  i n c - t i  to ’ “1 and promote I
prog ram :’ ’ -; w i  h the (‘ kpr es sod -urpose to t ’ - i u -m 1 I ii~’ ‘conio t t i C  O; i p imr ’ t Un t y
and alleviate i ricommi e disparities . 1nm ’ n ’e- ,e,crch ir (cpO ’,r ’d i herr’ is to
investigat e the earnings -educ ation relation in 1960 and 1570 and to
deter nine whether the rates of return to education ha- .’~ ch ange -I sig-
n i f i c a n t l y over the decade. The research will also att eim ’p t to deter-
inline both in absolute  and re la t i ve  te rn-i s the cha nge in the earnings-
education relations for the total labor force and for the labor force
disaggreqated by sex and by race. In partic u lar , t im” ic r -pa ct of federal
government policies on the changes in the education -earnin g s rela t ion
and the rate of return on investment in h u m  c a p i t a l  w i l l  be investi-
gated .

THE ECONOMIC IMPACT OF MILITARY VOCATIONAL TpAr r 4TN r ;

~esca rche rs: Associ ate Profc~sor Roger 0. L n t t l e  and As s st’~cnt
Professor J. Eric Fredland

Sponsor: N - i v - cI Academy Research Council

The prob lem the researchers are addressing is the lasting value
of n ’ c ilitar / vocat ional training to ex-serviceinen in their civilian
occ u:i -mtio n s . The rc ’ ;e ,c r-chers are comparing the soc ioeconomic
char,c c t i - nistic s of tnose who have had and presently use military
vocat iona l P r i m ing w i t h  those who have never had such training . The
res e a r chc -ns are applying m - i ul t i ple regression analysis ir their com-
parisons to allow for the influence of other variables which affect
earni nc~ s . The data S t i n g  used is the Nationa l Longitudinal Survey .
The data I n pe- , contain survey data on ‘3000 men ages 45 _ 5 9 in 1966 ,
and 5000 -“ c c - ni a’~ -s l-~-?’ i  in 1966. The resea rchers are exanti nin ’t these
cohor ’- s e ;c - c r c ’elj, du ” i i nn i n ’ l w ith the older cohort.

lij  s won nc ,n s n’r’sul ted in a ;)a;)Pn presented at the Eastern
1( on i ’c ’ ic A~~’,nu n ’ c i t  c -a r c  i n  A n  i 1 107 7 , em it i tled ‘‘The Long Term Effects
of I’m l it - m v I s cd t  fon al re , m Ining. ” It i on ( lucle s that , “The results
of ‘~~c -  c rc 1 imi rca  n-- i  -i ni~ 1 y ’ , is of the long term impact of mmi i  1 i tary
vor - i t  i r n ’ m t I i r m l n j n g  ,n ’e~ i ’mntu I i i~ re dl 0 mixed . It scents relatively

? 3
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c lear that a premium accru e ’ , to the use of vocational training for
men in mid to late careers, and it is a lso apparent that those who
use armed forces trainin g do abou t as well as those who use other
training. On the other hand , we we re les s success ful , though not
completely unsuccessful , at discovering signi ficant effects for
armited forces training itself , even when the data were disaggregated
by industry and occupation. ”
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A N AL YS IS OF P1 IlL IC I1C)S

Researchers: Assistant Pnc cfes sor J. Eric Fredl and and F. U. Tinari
(Seton Hal l  Un i ve rs i t y )

Toe purpose of this researc h is to examine theoreticall y the
nature of “ publ ic b ads ” ( rctrga t i ye externa l e f f e c t s )  which a r ise  to
erode certain collectivel y consumed faciliti e s , once these facil i ties
arc ’ provid ed . The facilities ~n - mr ticu l a r1y sub je ct t n  t h is  e ros ion
~mr ”  re~ nt- ,it ion and cultural facilities.

T oe work thus far has resul ted in a paper presented fcc the
East~’rnm Economic Associ ation in April 1976 , entitled “A Taxonomy
of Pu b lic Sids A rising front the Use of Collectively Consut ned Facilities ”
and  a paper “On the Erosion of Public Facilities ” t en ta t i ve l y accepted
for publicati on Icy the Review of Social Economy. The researchers -ire
‘ai r reni t i  y d e v e l c c p i n q  a m’ rathet natic al model of user mi t ii i t y  for a sart ic—
ula r k i nd  of pub l ic  f a c i l i t y  (a golf course) subj ect to a va r i e t y  — f
constra imit s -

- - ;
~
,L y  AN~ CRITI Q UE OF [CO Nfl t- t[ IRIC STUDIES OF HOUSING MARKETS

d c -s c -archer: Assi stant Professor J. Eric Fredland

The objective of this work is to survey the literature on econo-
met ric models of the housing sector of the economtty of the United St-ites.
All literature since a survey done by Grebler and Maisel (1963) is
included . The equations of the housin g sector of a l l  the m nta j or econo-
m c t r m c  models of the U. S. economy ~ re being examined . A general cri-
tique of this literature is being written , covering the relation between
economic theory and this econometric ~‘ork , the a v a i l a b i l i t y  and use of
data relevant to the housing sector , the est imat ion techniques used in
the econometric work , and the ab i l i t y  of the models to address pol icy
questions. To date a bibliography has been com tnpil ed and the survey has
been drafted .

THE STRUCTURAL TRANSFORMATION PROCESS IN AN AGRI CULTURAL SUB-REGION :
A CASE STUDY

Resea rcher: Ass i s tan t  Profe ss or Arthur Gibb , Jr .

This is a study of the I c o ’ S i b i l i t  ~c ’s  for a l l ev ia t i ng  unemployment
and urban slum condit ions in c l ev c ’ lop in q n , m t i o mn- ~ by foster ing a more
dispersed pattern of huma n s e t t l emen ts  (urban centers) and faster ,
more equitable rura l growth.
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The general  scheme of the research is to attempt to identif y the
c a u s a l  re la t ions underly ing the creat ion of new jobs in the small
j r t ” t m m  c r ’ ntn ’ rs  of a ’ t r icu l tura l  regions. Structura l transfor m ation
- c n i - i l v s i s  sug gest s that ,ioh creat ion is a function of r is ing incomes
ir~ j o u t : - c j t . and that the equitability of the distribution of the
i c ( :i c - e is c ruc ia l  to the rate of etnployment generation.

P c - -n io n a l  economic techniques are u t i l i zed to identif y the
dir c L t ion of the causation involved arid the spat ia l  organizat ion
o f t o t -  industrie s in which the employment is created . The result-
m l  p a t t e r n  of rura l urbanizat ion is analyzed in terms of what
p hy s ica l  infrastructure , public serv ices , and f inancial  inst i tut ions
are required at each t ier of the urban center.

Po l ic ies  are suggested that would serve to foster local
c”ploymuent and industry growth in an optitiially dispersed manner.

* *** *
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151 S AS S , J. m c .  , •A ’,sict ant Professor mmmd C la i r  I . MO °PiS , A-’~ oci’jti-
Professor , “A Cr ;‘- ,— S ect i i , n  Ana lys is  of Si sa l 1 f l c m ~~i ness Fai lc jr ”s ,“
Am’o- r i cc n m Journ al of Sma ll Business , 1 (jul-1 l57~ ), 7-15 .

C mc m i - - id e r ible federal assistan ce is provided to “ s c -c a l l ” i -~i ni t - c s.
The rationale tor this assistanc e is in part tha t sm all fir-s facp
d isadvan tages  in cotnpetin q in the i - ~a r ke t  place ar ; u ’i  inst lar -ae r mr’ore
d iversified firms . This paper presents results of an etm tpirica l
~‘~a ’ci n at io n of business failures , defined as those firm s i r c - .olved
in c 1d n l - ruptcy or otherwise c los ing w i t h loss to creditors. The
purpo se was to study the relationship between selected coa ra ctc ’ri st ics
of fir: s , part icularl y size measures , and them ’ propensity to fail.
The most irtterest ing result tha t emerged was that size of firs and
likelihood of failu re are not strongly correlated .

*****

~-~OP P 1S , Cla ir E. , Associate Professor , “From A r ia -nc Smith to Lord -ey n c ’s:
The Concept of S tab i l i t y  Revis i ted — - C~ rc nnc ’ ni t ,” Atlanti c E c o n o m i c
Journal , 5 (March 1977), 97.

The concept of a methodology that unifies a stud y of a ll forces--
social , political , econotnic , etc .--that affect tri o behavior of - mmrm  i s
particularly appealing. Se are indebted to Professor Rug i r i for
er ’m~ib ,is izin q the need for such a ;nethodo loqy and for breaking new
ground inn an attempt to provide one. Even though he has not been
to ta l l y  successful , he has challenged us to think in new directions
that will ultimately be rewarding . Further progress will lik e l y
occur when he places less em m iphasis on the ideas of Wa lras and
assi mim ulates a greater proportion of currently accepted econn n ’cic
,l r,r$r inc ,  ~ntrc k ic  ,n,t~$-hr~,-1 r,1rc ,-~~r~~i mr~rio 1c 

‘-‘ -‘ — - - - - ‘ -- - ‘.- ‘,
*****
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F P E D I ANP , i~ Eric , Ass i s tan t  Professor and Roger D . LITTLE , A s s o c i a t e
Professo r , “Time Long Ternm Effects  of M i l ita ry  Vocat iona l Training .”
Paper read a t the Eastern Economic Assoc ia t ion Meeting , H a r t f o r d ,
Connec t ic u t , Apri l  1977 .

GOO D MAN , ~~ip Jean B. ,  Ass i s tan t  Professor , “The Earnings Function :
11 C o - - p a r / s o n  1960 to 1970. ” Pap er read at the Western Economic
A ssoci ation Meetin g , Anaheim , California , June  1977 .

*****

L I T T L E , Pcager 0., Assoc ia te  Professor , “The Labor Force of Anne
A n ’undel County. ” Paper read at symposium on the Econo imiic
Cha rac te r i s t i c s  of Anne /\ rundel County , Annapolis , Maryland ,
January 1977 .

*****

237



I C~s ~ L ~LE i~ ~~ ~
- ‘ - —

‘ 
- - p i rc - _ - p 1 t  - ‘ ‘ , C’ c i t  - ‘ i n

A c , -  ‘ c c c l ’ ; - ‘ - ‘ - ‘ - o h ’  ic - c l Sci n ir - )c ’ p m n t  -~~~~ b i n S i S t  ~ ‘ 5  cit
1 - .- ’  ci~~ni i  ‘ I. ’ ‘‘ n it - c - ’ ,, c’i - I  ne I n n - i - p c  Sen , i e c c  f l f f i c - -n ,

c c n , L  m • c 1 cc ’ ~ 1 ,I i c c 1 no p - c ’  c crc . ‘i or n se,crct c - m t - i - c t ‘- - I -n i t  ec t
u t  - O -7 ’  

- - i o ’ ‘ ~i’ - -, - - ‘ -
‘ - ~po nrs nmn ” J r - ‘ - c ’u m •-i S s ippi n

co nr’ i ’  ci ‘ ‘ ~~‘ - - C c i ’  ‘ - -  S ‘~~ nl - , .c,l , m~ ‘ ‘ n t , ‘ i c c -  “ , r I v ,m n m ( c l  ‘c -- , c- - cr ch
0 ,— 1c n ç  

~- 1 ’ - ’ -  , S- i , 1 5- c _ — id c ’ ’ , ,  ‘ ‘‘ - c ’ a r c h  ( 0 m m n  ii . o i l  hi- N - mi - c l
I n c  i l i c i t ’ — , 

~ 
- c c i . ,- j i  S 1 / - i c - p  c ’ j t ’ c ts  as f t c ’ m ’ j liz , c ’ i - m r

‘ 1 : 5 . 0 ’  m I ,~~ c . m n ~~s in i~ . i n t ~ ‘ ‘n i l’  c n i e n f , c l i mp a ct  m s s c ’ - s - - c’n ’s r i

-i n - - - ‘-c 1 s , i n - ’  - n- , I ni~ 1 I r i  nc m c m c mi lows , t he u’° of i c c  1
• - - -  ‘ ‘ 1 / m m  - - mc - i -j n c’ n v i n n i ’ n ’ I mog r a mm i- , -c nil Sin a t ni c re j n  :- ‘.

- - : ; c n c - ,-mc ’ . c l t h  n~ S - i t  i - i ’ S ,  - mr - I the Inc ited N ations ‘-i c-n ’ i ’ c Vi- l-je - 1 .
1 ’ - - ‘ c  le nt r - ’, r- i rch c n i - / e c t ’  to p ics includ ed t i c ’  e v n f l n c t c n c c ’

O~~ pc 1 i~ i : 1 t 1— 1 0 7 1 international event flew’ . - i n- I m c :  i i i  I ’ m
SeS~i .io r I n c  the 0n j t e l  Na tions.

T w e l v e  research course projects we-- c undertaken by mi-Is h i; - ‘c
un-I c - r f ac u lty  guidance. Of these, f i ve  were done w i t h  t i me ‘ p t ’ c i f i c
:ur; c~e of enhancing each midshipman researcher ’ s knowl i - - I c t -  of a
‘ut ’~ect  area he wou l d discuss in the 1977 Naval A c a de my Foreici n
A t f a i r - s  Con fe rence .  Subjects researched ranged fro im m Sov ie t  nava l
lnow t n  to multi _ national enterprises , and the Palesti ne Question ,

a -o nto a var ie ty  of others.

Methodolo g ical variation al so characterized the Political
Science Oepartt ’ ient ’ s research ef for t , including descr i - - t i v e ,
c i i 5 t~~rj C a ] , and norma tive approaches , as well as she cc- l eh. ’ i o rdi w i th
j t~ emph a sis on the empir ical w i th  ex tens ive  c iua nt if ic~it ion . The
Department ’ s unparal le led computerized data resourc es have been inmost
conduc ive  to the la t te r  approach and represent a cont inuing induce -
c ’e rc t to research along those l ines.

The research ef for t  of the Department in torn; of ou t p u t included
one textbook on La t i n  A m t ne rica arid the internat ional  p o l i t i c a l  ‘ ;ystem t t ,
~ms wel l  as num imeron is papers presented and par t i c ipa t ion  in panels at
learned soc ie t ies , lectures to outsid e groups , a r t i c l e s  in professional
‘ e c m r n c~i i s , and 1’ n c ” r c , c  1 r - I ’ l c c c r t  S to sponsors.

Enhanc i riq as / t  lot ’ ’ , the acade m ic reputation of the N- mv -il
Acade mn iy , the Oepart mt ient’ s substant ia l  research ef for t  a lso  re ta ins
- m d  adds to the mm n om t me ntc m n ; i  and q ua l i ty  of the Depart itment’ s teachin g
ef for t . The facul ty , kept abreast of develop m ents in i ts var ious
f / e l i’ , of exp e rt ise by i ts research , carr ies its expanded knowledge
into tSe  c ia  ssr o on nm , enliven /n i ; and updat i rig discuss ion te l s; ,mm ~ inn
‘ c mn I ~~i i i i , i ’ i t ’ rn  i nc t e r e ’ ,t and le m nn i in q thereby .

** *
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t i m  S c m  A ,so c ia t - ‘ n c c t e ~ - cm Ch arl es L. Cochran and Assistant
m’ n c t f e ; S o m  E r c ’ dm ’ r i e k  A. Skove (Computer Sc iencr’)

‘ son - c ’ 
- Na v al ,‘mca jc ~m - ,n m c c ’r r ;J - [ni viron cim ent Study Group(~ aval Ia~ i i it icc n i - i n c ’ c ’ r i nq  m o nmm n ’ t a nj — Code 032D)

~‘m c’ pars c- - ’ of t c c i  s mc ect was to detc ’rsi m m -  whether or not data
f / i c - s  wt m ’ in c’ c j st e n c “ t i c - i t  •-Ic ’ n c ’ - t f i c i e n t l - j  i”vi ’ loped to provide
use t ul j n f ccr c ’a t i r c n n n c r :  such pmn]c ’c ts a - -.~j n i  I ing Environtnent al Im’mp ,ict
A- ,, s- yni en ts a ’ c  I [ n v i r - c r m : ’ - ’ i t ,il Impa c t . S~ i t c ’ c c c e r i t s .  It w a s dete rnn ined

ton A - ,  Ci i l l  Enqi nmt ” r  1 m m  1 i-S’search Lab orator -/ (CERL) in
5 ’ , c i q ’ c - H m l n - m n c  m tc ~ - l c ’ i r ’ l o m-e l sc- -i r’ ra l p ro -m r am ’ m s  des igned for this
‘ i - J r , o - ,c~. ~h°’,e ap ; c e c r - to fit ’ the most 1 i t c i  y to 1e adaptab le  to Navy
c c - , - Is.

CIPL oc - ~~I’ - v-lo; ’ c ’ I t o r t-  ‘ , t c c ’ c j f  it n- c m t t - a - - c ’ , which were exa mined
i ’m ‘ i c / s  study. rime Env i ron r - -en~ al I mpact Forecast Syste m ([IFS) is
- c ’ - - i- me n -I to assess the economic and social inmpact of construction ,
n iss i n change , t ra in ing ,  and operat ions and maintenance programs.
TOn - I ‘iv iron im iental Imp act Computer System (EICS) provides a basis
for identi ~~ inq environmt m ental impacts and suqgests nieans by which
hdr rn ful imim pa c ts cay he miti gated. The Computer -Aided Enviro nmmm enta l
L c n iim , l ative Data System (CILDS) is designed to provide easy access
to the abstracts of key or re levant  federa l and state laws as m-ogard s
environmental protection.

THE GENESIS AND EFFECT OF AMERI CAN GEOPOLITICS: 1939-1941

Researcher: Lieutenant Thomm ias R. Fedyszyn , USN

Sponsor: Naval Academy Research Council

This research project is an in-depth study of the cr eat ion of
Am erican at titudes and opinions concerning our impending intervention
in  t he Secon d Worl d War , and their long term effects.

Its si g nificance resides in the fact that the campaign which
the “ in tervention ’ists ” waged to persuade America to go to war against
the Axis laid the foundation for the universalization of the U. S.
defense coimii tment shortly thereafter. The concept of Am erica ’ s
“ex pan ded securi ty ” will be analyzed and its applicability evaluated .
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Th c ’ pem- , ; m c s i v e  te c hn iqu es of three “ in te rvent ion is t ”  fac t ions
w i l l  lit ’ -ln ( jc cit ’nm t ed and co - - pa  ne -

a )  I n f l u e n t i a l  Pu L i l i c  a f f a i r - , pe r iod ic a ls  (e .g .  Forei 9n
Af f air s , A t l a n t i c ,  /~nnd1~~., c’tc .),

I c )  Po o ,t-v c- l t A dc’ mmm i s t  n it  ion pronouncett ie-its , and

c) Local new’~;c, Ic ct ’ r ’ , of f i f t e e n  upstate New York ci ti ~s andtowns.

The dat - i coll e c ted to date indicate that these opinion - n-m aking
- i rm - mups had uni qre s ty le s  and frequently strayed from recomnmended
techniques of “war propa qandizing ” .

Research on this project is still in progress.

IN TERNATIONAL TRANSACTION FLOWS : DIPLOMATIC REPRESE NTATION AND TELE—
COM MUNI FP,T IONS

Researcher: Professor ,John A. Hutchins

~~~- 

~- s o r :  Advanced Pt-search Proj ec ts  Agency (ARPA )

This pro ject  c m - m I s •~it ’ t i c :  - i u an t i t a t i v e  measurement of world-
wide dip lom n a tic repnr’ - - - r t i t i o n m  mmmd international telecommunication
tabulated dy a d i c aJ1- ~’. The — i c ’ i m n - I t im c ’ rm m ,m n ip ula tio n of them are
completely co o c u t c m  I ,‘~ - cI - T i m c -  / i n c ’ un i - i cc ’ m d  form integral parts
of the basic course i n m I n i  tt i o n i c ]  n ’ l a t ic r cs in the Political
Science Department.

Work still to b c cc, c e c i l ~~~~~~ / ~ t i c  1 c m / n i  both files up—to— date.
Di plomatic repres e n t at I cm c ’ ’~i O - m  s son -i’ four years of data and is
nearly cormipi c’te t i m n n m - ~ic 1 ~7i- - Tp ] c -c - n ’ , - - c cn l i - it ion. however , re q ui res
extensive e f fo r t s  to c l  t , ml ’ c re c n c t l a t m  f r c ~mi v on ; ou s governmental
agenc i es , both in t’ c c ’  - c m i  - c i  i - i ’ c - - and ibm - I
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USE OF NAVAL TECHNOLOGY 114 FORE IflN [NV I PONM E N~AL i’POSP ,V’I’

flesea rcher: Professor Rocco N . Paone

Sponsor: Naval Academy En erqy -Envi ro nm nm ent St el y Group
(Chief of Naval Developmm ient , Code ‘tccT- fl34l )

The purpose of this project was to ana l yze the ro l t -  of foreign
navie s and naval technology in national pollution a b a t e - e r - i t pmo g ra ’ i c ,
Among the navies studied were those of NATO nations, Brazil , Israel ,
Taiwan , Chile , the Republic of South Africa , ISSR , Sweden , and France.
The methodology in the research involved much contact with U. S.
defense attaches and science professors abroad , correspondence with
foreign di plomats and naval o f f icers , and study of publ ished a r t i c les .
Most of the research is related to water and air pollution abatement
and the question of existence of naval environmental specialists.

As a result of this research , the following conclusions were
reached :

1 . Forei g n na t ions  are more interested i n industrial develop mm m ent
than in pollution abatement.

2. Most navies have technicians who handle p ollu t io n abatement
aboard ship and some engineering officers who have tnainin i m i ’ m
e n v i r o n men t a l  p ro gr ams , but no environmental spe c ia l i’t s .

3. Most nav ies have an input , direct or ind i rec t , into the
decision-ma king process on national legislation re l atin n c ; to envi ron-
ment programs that might affect the Navy.

4. Mos t navies , barely most , are responsible for policing the
territorial waters for violations of nationa l e nviron mmt enta l pr ograms.

5. Rarely do foreign nations use naval technolo -) v or the
knowledge of naval engineers in nationa l pollution ahatemnent programs.

6. Foreign nava l officers do not undertake resea rch on pollution
abatement , rarely have specified environmental budg e ts, and often
function in the capacity of testing new mechanisms tha t ,mrr ’ d e si g ned
to reduce pollution aboard ship.

7. The U. S. Navy environmental programs are mouch more adv an ced
than those of the forei gn navies studied .

‘12
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POLITICAL PARTI CIPATION IN INTERNATIONAL ORGANIZATION : S NGAPORE IN
ASEAN , Ti ll COMMONWEALTH OF NATIONS AND THE UNITED NATIONS

Researcher: Associate Professor Robert L. Rau

Sponsor : Naval Acad emm ty Research Council

Singapore has earned the renutation of being one of a limited
number of developing nations capable of political and economic develop-
c c c e m c t  and progress unassisted by aid and other forms of support from
the developed world. This study discusses Singapore ’s activities,
policies , and objectives in three internationa l organizations. Through
this study some insight is gained as to how and why Sinqapore has
achieved such an enviable record .

The study includes anal ysis of Singapore ’ s policy in the Common-
wedlth , the United Nations and ASEAN and the method s and factors
central to successful representation in these orqanizations.

*****
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T O E V O LITION 01 OSTP I) L IT I K :  1 11) 1— 197 1

R Sea m - c hen ’: Forei gn Servi ce O f fic m — m ,J ,m i k “ j ’- rm- tc ’ls o c ,nc

T h i s  c t -cl - i , writt , ’ c m fu r an I r m~, t l c , . 0 ,, on F a s t . C c ’nct r a l I c m - p c i - ,
C oi u n ’ clcic L n i - i i m - n - i t - ~ c t ’- r t i f i c , i t e , t r , c c c ’ s  I / t i ’  hi sto ry of OST POL iTI~ ~m n - 1
it s  i r m : c m a I - i n Eas t ern Eu m o c in d at-i n c - i t i m e dc ’c ’ a c ln’ m ’ c i ’ c - d i a t c ’l -/ c r i c c r  t o
t O t ’  S iq n in -i m l  n ’ ,iti f ic im t ion of the Bonn— M oscow - m d  ;im nn — ’5jr- ,- i~-,
Trea t i e s  o f 1 7 5 . It a t t e nctpts to snow how a co nupl-: - -~m in t m c r ; m l - c - ~ of
ic m c-: es tic actor - and i nterna t ion a l  pol it ics drove Sest r;er-~irc / , the
Sovi et i n i on , and Poland to seek some sort of acco mmn c oii tion frc l lo w m n ’~
the ]mcg Czechos lovak invasion. West Ge rm ca ny ~-ms seeking t im ensur e
t hat  i t  w o u l d  not be excluded for the genera l dett ’nt e m ovetr m ent; the
Sov iet Jnmi on was hoping in so m e manner to control the inc re a s ing  appeal
to it s alli es of the SEP m m p ening to the East” ; - m d  Poland was counting
on improved re l a t i on s  with West Germ any to help il leviate its own
do- i e c t n c,p oli ~~ical , and economic problems.

*****

AN A L Y7 I ~S T O E  ~flS AND PATT [ PNS I N INTERNATIONA L EVE N T FL 1T~ S

Pe t - ,mm ~ imer A ssistant Professor Rodney G. Tom l i nso n

Th is st m c 1 ,c , the researcher ’ s doctoral di sser t ation , argues th m t
q c m a n m t i t m t i v e  m c ’ s r ’ a r c h  in the political behavior of nations m :m ,m y create
yatistica ] an -t i f-t ct s that mask or misrepresent the true pattern of
behavior .  er mc m- the researcher proposed that detailed e , Karm ina t i o n
of the oi ’m~ t :tn ic structures of political events coul d he a us efu l
mid -stop between traditional qual itative ana l ysis and pure s~ mtistic a l
de sc ripti o ri ’,. A qeommm etry of event flows was proposed and twenty-three
cases of hi -lateral relations examined .

By nttere ]y “eye-balling ” the event flows , patterns were observed
which could not he described by numm ieric m imethods. Some appeared imm ore
than once , suggesting that behav ioral chanqe mniqht have sommme genera 1-
iza nle cha rac t e r i s t i c s .  For exa m ple , the settlem iment of d i so mj t e s
us ua l l y  had “ penals ” where the behavior pat te rn t ransi t ioned from unit ’

~f routiniz ed hostility through an interval of nearly randomn bt ’h ,m vior
(political sparring) to a pattern of see rtminq ly consistent cooperation.

The human eye , with its enormous ability to integrate apparentl y
disparate patterns into related syste mm is , was suggested as an alterna-
tive method to formalist statistical studies .

0
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Pc ’’,emr b i t - n :  A - ,c i s t , c n ’ 0n - cc~es-- u i c - Rodney G. To ni - i inson

Ttm m i s m c ’sc’ a m~ c m d~ vc ’l o; c’O the supp ort ing data for the observations
an  I ,m m m , i l -~s~-s in C~c ,m i- tt’ n I a forthco m i ng hook on Brazil ian Forei gn

c i  i c y c~ Sm /n m c’ A . 5€’ ic i c i r  . T- 1 , t /o r ’ tasks  included identi f i ca t i on  of
n n c t m - i r ’ -  ‘ m i - u i  s t r u c t u r e ’ -- an -I the e re t ia m it i on  of the necessary computer 

- . T hose w c i ~ ,i ccm ) m cp l  i shed  by t f i~ researcher.

w ,m s ~c :cnd that !;r,m zil has moved toward an i ndependent stance
c i t  c u r  ,-,- in - l d i s sues . Si mile i n i t i a l l y  a sol id mm me m , mber of the western
1 - b c in f b i ,  c u r l y  post-S’S II years , Brazil rmnved toward a “Latin
cons e nsu s , “ol lo wed by an independent posi t ion. Brazi l  remains aloof ,
i - : r o r - i n c c n  wit h no ‘m ajor Suited Nations bloc (West , Sov iet, Third World)
((mn- ;is t i ’ntl y as to be called a member . Brazil however , aligns herself
‘core w i th ti ce Third World than with the U. S./Western group. It is
n im t , m l l t -’ t u a t  fln ’d ,?i 1 ten -Is to abstain on controversial issues or when
c r-c ’ s- tm n c ’s  sured by op posing blocs.

ii t ’ c -  ‘ n mite l Nations vot ing behavior can be considered represent-
at I .’- of foreign pou t, objectives , then we may suggest that Brazil
is n t r r c m i i t  i n n  t m c : , -m i n ta in  a low—pro f i le , conc i l ia tory , i n d e p e n d e n t
~m os/~~/ nm in world a ffai r s. This is a most interestin c phenomena that
i s ,mnim i -ila us ‘ c icr :c ’-m y s i cal size and economic importance.
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TO E 0°C N SO OT II A ’- - ASIA

t c ’se a rc her: Mi Os II ; m m m a n m 1/C Thoma s A m ’  in in

Adviser: Professor Rocco M. Paone

The purpose of this research was to anal y’e t o  ac c i  u t  j
~~

, c~~ t b c o
People ’ s Pt -public of China in portions of Southea st A sia a rc - - I i’ ,(e’”- iin
the degree, if am m-i , of expanison intended by the 001 in t h i t r ’H on.

Th e relations between the P PC and Laos , Ga-T c I ocl ia , and . i “I, ”
mvm ’re surveyed in depth. lJsing a num:u ber of the d at - i ban k’, i m c  t , ’-
Political Scienc ’~ Department , the researcher anal yied t h e  oc lin ti’ m c ,
financial ,mnd diplomatic relations of the PRC w i t ’ each cit ‘ h -  I c - i c -

natio n s in addition to China ’ s arms sales and forei gn ~i - , ’ , i 5 t - i ’ i c

proqr anns in those countries. The stud y also covered a rm a n a l -is i s of
i - s c ar ’ s  over the Paracels and Sprat l i r ’s Islands as well -is in ident i-
f i ca t ion  of  the United Nations ’ vot ing ;a t te rn s  among the four
countries. The study concludes tha t the PRC aim ims at clo ser relation s
with Laos , Vietnam , and Cambod ia and that these three countries have
adopted a policy of cooperative aloofness in relation to the PRC . It
was also concluded that the PRC , particularly under the new regime ,
has become less dogmatic and increasingly pragmatic in i t s  approach
to internat ional a f f a i r s .

* ** * *

SOVIET NAVAL GROWTH 1952 - 1976

Researcher: ‘~idshipma n 1/C Thomas Breyer

Adviser: Assistant Professor Rodney G. Torn l inson m

This three-credit course was designed to provi cie “idsh ipma n Breyer
with practical experience in the technical devel opment of comm ipute nized
inf ormnation handling system s and systematic analysis of m imi l it a ry-
po l i t i ca l  data . Since he w i l l  enter the Naval I n t c ’ l l i - j m ’ n m e comr ~ic unity
upon graduation , this exercise was undertaken -mt tO t ’ sccg m estion of the
Intelligence Detailer , Bureau of Naval Personnel .

As the vehicle for the exercise , Midshipma n [ire-jon undertook to
study the structure and design of our existin q (hut unverified ) data
file of Soviet Naval Fleet Units , to evaluate its accuracy, update it
for the years l973---1975 , and prepare a set of data mna n m , i - j em mc ’nt programs
suitable for use by an intelli gence analyst assigned to a large staff.
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i’~ i( 5fl(/ t ha m ’ v ’ ’ n c  c i r t ’ f c c l  ly gat he red data , mc re resentecd by the
ic t in - : Ia ’ a l i s t ’ , c - ru have many errors if not constantly mnoni tored

1-i c t m c ’f c c l ana l y- - t  - Furt her , hi’ observed that long i tudi nal unalyses
uncov c rc ’ - !  t rends mmm c l patterns in Soviet ship desi gn

“i lo sn ;ih ’u t h at are not e , ms i  l’ i seen by look ing at inventories at
sini’ : lr po in ts  i c  t i c ’ . Fnm exanmp le . the trend toward medium —to nnage
‘c ’ I’u i 1, -i ,“:e-,I cu r - f a ct ’  m i ni  ts like t he FRESTA , KYNDA and KARA classes
was ,‘s t ab i  ishc- -I w ’l 1 lie-fore the Cu ban M i s s i l e  C r i s i s  ( 1 902) and
su ; - : c - ,t s  c i t  t he ~SSO planned a b lue-water  f leet  to chal len ge the
IL S. Fleet in tOt ’ ea rl- , post World War 11 years.

“i ‘fy i u - - c a n  ‘ ri- -icr prepared a set of comp uter programs for the
upda ’ - of t n c -  l , m t~ file. He coord i nated the review and verification

5’ e . is t i n c  m -  Ia ta file.

~-~5LT _ NA T Ic)’ s~L S TE R PR I SIS AN D WORLD I NTERDE P E NDE NC E

Res e a rcher :  Mi i Ish i~ u mcarm 1 /C Christopher 1. Burnett

Adviser: Associate Professor Philip A. Manqano and Assistant
Professor Arthur Gibh , Jr . (Econonmics)

This project was undertaken by the researcher: (a) in conjunction
with h i s role and special concern as a delegate to the recent Naval
Academ y Foreign Affairs Conference (NAFAC); (b) for independent
research course credit “Topics in Political Science, ” an d (c) as a
mm matter of strong personal in terest .

The project was completed in May 1977. Secondary guidance and
ass ist a nce to th e researcher wer e a lso  prov ided by Ass i s tant P rofessor
Arthur Gihb , Jr. of the Economics Department.

The purpose was to demonstrate how the multinationals become one
of the main forces tending to knot large parts of the world more
closel , together , and bring i ng benefits to both the country (countries)
of i n ui r -por ation and those in which they conduct their affairs.

M id s hi pman m t ccrn ett first described and analyzed the structura l
and operationa l charact eri stics of major mm iu ltinationa l enterprises in
general. lit ’ concluded that in their decision-making process , they
rise above the narrower nationalistic tactics of nation -state govern-
mc’nts while adapting flexi h i ly to national economic policies set by
governm ents.
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T nt-  c f l a nce  of t m  study consist’ , ot s t e  s t - i - l i t ’ - , - I ‘ ‘ - ‘ c
and E’; - ;cm ’r ie nc e of such mm mul t i natio n a l s is the cop[ c t ’n ’ c ’ r t ’ ’ i ’ pn i’ ,C’S ‘ H
‘ c mi 1€ , and International Busin ess M achines (ho -i ) in F - in o~~t - , 1i- ’! u l  - - .- . ‘

T ’ it ’st ’ to n ic ! t o show t h i t  suc h enterpr i ses ~p , m m t i c i l m m l  / ~c ‘ ‘ - -  - ‘ ‘ -

‘ mm v i ’ d”centm a l j ,
~t ’d t i c t - i r  -u m nua q en uem i t and - ti - c , s m u n c - - m c i n p 

so that host sta tu s (or  governments) in the T h i r - I  S ’ c ’l I i n c - I c~’l~ ’
a t’ti’n redo ,ms much adv a nta g e f r cu n m u the ir presence - i s t nt’ c i  !i ’ ~‘ *

i ~~~~~~~~~~~~ t ion.

The resea rch  re s tc ’ u I  on suh’ - t a n t i a l  use and a nu m I / 1 5  i m ~ 5 t ‘is ’ 1C S
p u t  (c d t li -V 1 ’ u t - m n c m ’ c i - n t ’ , , m r u ~I corpora l ions. Pr im-m ,m r y and ‘“ “n - 1 - c ” ,- 

~~
- 4 n  - -

‘u teri a is u-:e -e both ext ensiv e and author i tat I v s . T F m ~ po l i t i  , m b i “u- ’  ~ c u r -
was exam ’ i ned and w ei g fm e -l , though not over by stmasse -I -

T I F  F Ti R E  FDAM [W000 FOR WORL D 000CR : REG IONAL I SM OR PSI ‘I F RSAL I ES-’

Resea m- r :br ’ m: Midshipm an 1/C Jai m es J . Dranchak

-~dv i -s ,- r :  Assoc ia te  Professor r
~h i l i p  A.  Ma nom no

T ’ m i s research was done: (a )  to prepare Midshipman Dranchak f-s r
participation in round-table discussions at the 1977 Naval Aca de m y
Foreign Affairs Conference; (b) to meet requi rements of the three-
hour credit course (featuring independent research), “lopics in
Po l i t ,ical Science ” ; and (c) to further the researcher ’ s own interest
in the subje ct following earlier work in the course on international
a r - : a n i za t i o n .

M i - I ’ ,h ip ::can Dr - ,mmce ha k ca me to grips with a question which has pre—
occupied international affairs scholars and speci alists recentl y:
Look ing ahead over the next 20-25 years , is emph asis on reqi on alis mmm
or on world-wide organiz ation likely to contribute none to a viable
systemic of world order? He used ample primary and secondary source
materials bearing on: (a) political and security aspects; (b) economic ,
technical and other functiona l arrangements tend ino to stress integration
or interdependence; and (c) the interact ion between reg ional and
universal mechanisms and organizat ions concerned with security or
functiona l problenms .

Applying the method of commmparative analysis , the researcher drew
a distinction between the relative lack of success of the United Nations
i n becom i ng u cons i s tently dependa b le guarantor of the peace and i ts
progres sive assertion of a leading role in dealing with world-wide
economic integrationist forces (especially in Europe). In favor of the
worl d-wide or universalist approach , the study maintains that it alone
is capable of coping w i th  such phenonena as continuing East -West tensions
and the newer North -South (developed countr ies v s . Thi rd Wor ld)  sp l i t
over the proper approach to reshapin g the world economic order .
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T ic-  s c u t , c ’ n u C l - j i t t ’ c I  ~h,i t , ( m m i l y t ij  j u t i c i i u m i s  and persis t ent u j, c~
m m cd  ‘ t ’ - v u - b c : ’  - c -n t  o~ i n t em na t  ion ual or ganization at both levels , can

n t -ic ic r ’  m i m i -l i - es’ , I ia-u i r i  a mic ro e f f e c t i v e  and peaceful wor ld  order
hi- ’ .’~ tsr ove r c m ,m :nui nq decades

[m m- d i r  
~g EL’JPIT Y: TF i F [f , nT _ ~ r5T ALLIANCES

in t u r n :  I - Ii ds h i ;u mmn i/C Peter J. Fin ley

A ,l-u i se r: E o rc ’ i:iu P t - rv ice l i t fiu ’,er Jack ‘i’r- n (I(’l smuh n i

~ ids hi ; i ’ - ma n m E m i l y r t ’a i l  w i c ,lc’ l’i in a v a i l a b l e  c i nc lass i f ied  l i terature
- ‘H t t mc ’ c ,u r ’ r ’ c ’ ! m t Y-i tr- of this F’ u r o t c t - m n  r c i lir - m ry  ti ,m l,’cr l c r ? , ta k i ng into
Lan ’ i - I  ra t  i on tOt ’ -: r c i cjnd , t i n - , - mmm l ! nail lea r forces of both NATO (North
At 1 ‘tn t ic Tri m S-i ( i rg ,inl i za t i  cci ) ,‘mnd ~- ‘Tfl (‘,-la r’ mmw Treat y Orqani i-i t ion).
He il so exa mined i ü~ th is balance rc ,la t c , s t o  e t c h  a l l i a n c e ’ s no it i on
orm -‘ mc ,~t ual in ! tca l~m m m ced ‘once rerluct ions ‘~~ II1 I’) in t~lp central  European
sec to r

After  careful  research ~rcc 1 a n a l / S  is ,  1 c 1  - nd -i - lc d tha t the
military balance in Europe is not -is t i sa dvu r i t m qeo ,is o NATO as the
fig -i ces ind icate NATO (‘n ,joys ‘,i ’vt’r ,il S iOfli’ ica ’it adv antages: in
technol ogy, in logistics , and in t i c  ri ’ io c ’ ce --t a t to ‘,-j [cicort troops
at the d ivisional level . In addit iuun i , NAT O Pc, i s I ~ p - (ute m m t ia l to
qenerate a number of ground personnel in Cc ’ntr al F imol ie in a crisis
situation and , with the inclusion of currently un ico m mn: ’ c i t ted  (and
uncounted) forces of the United Kingdom , France, and Derwuark , the
~‘i’stern a lli e s would have a greaten n m i - m l c e r  of troons available than
would the WTO.

Regard inQ MBFR , Midshi pman Finley concluded that the mnain
motivation of the negoti ations is political rather than military and
tha t the MBFR talks are unlikely to progress before a new strategic
arm s limitation (SALT) agreement is reached .

*****

AN A NAL Y~,IS OF ENTERING FOREIGN S E R V I C E  O F F I C E R S  l96~-l°76

Researcher: Midsh ipnman 1 /C Dennis R. Grimes

Adviser: Professor John A. Hutch in .~

This is a piece of original research and may well he worth

• pub li”hinq after some minor revisions and corrections are made.
Basically, it was accomplished by taking the magnetic tape of the
Foreign Service Officers profil es from the data processing center at
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t c m c ’ Depart ment of S t a t p .  M idshipm an Grim es ~-ia s - t h u Is ‘r ir -’ ,fi’n t O”
dat ,i froi’m E’ ta te ’ s IBM comput em - to olin GE —Hone-jwe 11 m o ’ — ‘ mui r i r ug  -

- ~5 to’’ ,
no mean fea t in itself . In thi n ‘‘ ::ua s ’;a’~e’i’’ it wit h ‘, - ‘ v m - r  1 ‘,t -i ~ is t i c - t l
routines to oromlu ce findin g s c i t  c ons  ndi ’rah le int m ’ n - ’s ’,. 0- ‘ ‘  i r u t
i ncr easin number of ’ females bei nc~ com c u imiss iont ’ -I a’. E o r t -ig ’ i ‘ , c ’  .-ic ’-
Off icer s . More were co il in g fromum the West , and tOt ,- Ivy L e - I - [ u m -  r , c n ( c , l

domination seernmed to be slipping . California resident’ , wc ’re the
highest in number. As for col l ege immajors , political scie mc is- -.i’iS t j ~~~- , t

fo l lowed c lose ly  by h is tory  in both the graduat e and un i - Je r q r ,r du j ti-
s c h o o l s .

THE FUTURE ROLE OF THE NORTH ATLA NTIC TREATY ORGA N IZATION

Researcher: Midshipman 1/C Richard Hansen

Adviser: Lieutenant Thoma s R. Fedyszyn , USN

The prima ry objective of this research project was to examine the
utility of the North Atlantic Treaty Organization (NATO) as a vehicle
for providing military security for non-C ommimunist Europe and the United
States. A secondary objective dealt with the determ ination of the
suggested American role in this organization .

NATO was evaluated in terms of its ability to provide collective
security for  i t s  members , and all other cons iderat ions were deemed second-
ary . A theoretical discussion of this concept yielded the fact tha t all
successfu l attempts at collective security are characterized by: (a) an
external threat perceived by the alliance members , and (b) the capacity
of a l l iance  members to work together.

T ie  study of recent books and per iodicals proved conc lus ive ly  that
the Soviet  Union has massed suf f ic ient  mi l i ta ry  force in Eastern Europe
as to pose a serious military threat to NATO countries. However ,
Europe ’ s perception of this threat, as operat iona lized by an anal ysis
of European defense spending trends as well as by public opinion polls ,
is that is is not very serious. Through the use of seve n-al case stud ies
it was further deter imcined that these states have h o t  w i t h  - i i  cess oi ly
in cooperative endeavors which are distinctly n io r ’ - m i l i t , i n~’ in n~ ’ure .
In security matters , their record of coo p er i t i imn m is c h ,ina cter i.’m ’ ii l - y
the futile twenty -five year hattie to stan da r -ti ’e N’~TO’ s w c ’ipo n ry.

For reasons more psycho loqic ,il t han c ’ ( nno r” ic  or mm n il it t r y , i t  was
concluded that the Uni ted Sta tes ‘-,hmoi ld re r iu,i in in ‘ he i ll ii mmd e. ~

4owevm ’n
the future efficacy of th i s all iance in f i a t ?  c ’rs - ‘ eu mini I -, w i  s -;i’r iou ’s 1 v
quest i oned.
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I ~~ (II T F I [  SEA NI G fl T IA T IPNS , imNI c TO! P[VF LO PTNC U. S. POSiTiON ON
R[N0IiF - ’C [S OF THE SEA-BED

P c ’ s t ’ a r ~ hm ’ r - : M idshipmmman Kevin P. 0’ Keefe

P ’ - lv i ser : Associate Professor Phi l ip  A. Manqano

Tn is project was designed to enable Midshipmn can O’Keefe to b u il d
a~on an ea r l ier , prel iminary study he had made as d student in the
cou rse on “ Internat ional  O rganizat i on ,” and to prepare him for
: , ii ’t i c ipation in the 1977 Naval Academy Foreign Affairs Conference ,
in g roup discussions of Ecology and Resources Developnment . The methods
use-i included drawing upon extensi ve source materials such as special
st u dies , a wide selection of periodical articles , documents published
on t,ise success ive  Law of the Sea Conf erences, in terv iews wi th  several
o f f i c i a l  U. S. parti cipants , and regular consultation -discussion
sessions with the Facul ty Adv i ser . The study was completed for

~) c i r s e  credit in May 1977.

It was divided into three main parts. The first part considered
the nature of the resources of the sea-bed , estimates of their
economic pot em itia ’l and value , and of the progress in needed technologies.
The second part , after pointing out the absence of generally aqreed
and applicable international law , traced the course of negotiations
of those questions at the successive rounds of the conference on Law
of the Sea . The final part focused on the evolution of the U. S.
position , bearing in mind the apparent inability of the international
conferences to work out generally acceptable princip les , and mechanism os ,
for regulating the use of what has been called the “Common Heritage
of Mankind .”

S im iLe edri y a’~reenierm t seems most u n l i k e l y, M i d s h i p m a n O ’ Keefe
concludes that the LI. S. should he prepared to initia t e deep-sea
mining on i ts  own account , if only to push the international nego-
tiations to a fina l conclusion , granted that such a course carries
cer ta in  r i sks .

THE PALESTINE QU ESTION AND 7 ION ISM

Researcher: Midshipman 1/C Chris L. Pashos

Adviser : Associate Professor Philip A. Mangano

This project was designed to permit Midshipmm a n Pashos to explore
in considerable depth the nature, evolution and pre sent status of
Zion i sm and the Palestinian mimovement , and their interaction , in the
tangled -mud continuin g Middle East conflict. He pur smie - l this research
also , in pant , in preparation for participation , as a -lelm ’- ~, itm ’ . in the
1 177 Na y -i l Academy lore i qn Affair- , don ! ereni n- , and as a mmmem rm h er of the

~m ni c ’ i dea l inu p wi is ‘‘The Humm ian Dimm ie ns ion ’ is n ’ei]i u )ni - l ,~t ’ i  g b  i~c~ ~‘m - ohl t ’m -
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His w r i t t  i - c m  stud - ,- mis  m di’’, a ru - v i ’w of the way in which this
probl rmm has deve lo ped over the past three de c ades , and an ey,]irri n-i t. ion
of t O t ’ cu m in issues that must he reso lved in arm -i lasting peace settle —
omen t . I t  a l  so exan mm ’m nec arid - is sec ‘me -s some of t ime possible , r’’a ‘,orm a hit ’
sol utions which mmiost oh~ io. ti ve scholars and observe rs regard as work-
able and cli’s i rah ie .

The r’ s t ’  arch was ha oi l  on thorough and wide-ran g ing use of source
mater ia ls .  These included : spec ia l  s tudies and mo nographs; a r t i c l .’s
frnr’ c re p uj t ih l c -  ~‘- ri o d i cals and newspaper s; official U.S. documents ,
speeches , ~~~ ; UN clC i( m l rmui ’ mut- ,, resolut ions , press re leases and reports;
official Isr ’ iu- l i  Sr ic l \ r- i tc s ta te  (or organ iza t ions ’ )  publ icat ions and
reports; arid ‘,nce ’ hu - ’, and other texts  by other world leaders or spokes -

- t- n

Buildin g upon ‘iistor ical review of the Zionist-Palestinian Arab
conf l i c t  s in ce the end of World War II , the study then emphasizes the
continuing nature of that conflict in terms of the ideas , doctrines ,
goals and motivations of the Israeli (Zionist) leaders and ttm~ Pales-
tinian (Arab) leadership which has emerged since the 1967 war , but
more especiall y since the 1973 October war.

The thrust of the study can be sumumanized in a few words. It
f inds , essent ia l ly , that Zionism - having achieved its own form of
“self-determination ” for the Jews in what was Palestine , adequate and
e3rl y provision must now be made for “self-determination ” for the
Palestinian Arabs in at least a reasonable portion of their own
t radi t ional  homeland .

NATURAL RE SOURCES: THE EFFECT OF THE U. S. STRATEGIC POSTURE IN THE
NEXT DECADE

Researcher: Midshipman 1/C G. Sean Rice

Adv iser :  Comm iniander Joseph F. Hof frman , USM

This project was undertaken by the researcher: (a) in conjunction
with his m im ic as delegate to NAFAC 77 , The U.S. Naval Academy Forei gn
Affairs Conference; and (b) as an independent research course credit
(‘Topics in Political Science ”).

Since World War II the industrialized world has been attaining a
higher level of prosperity that has been shared in the most part by
the more developed countries , even those that are centrally planned .
To maintain this progressive betterment of the human condition ,
cont i nuo us su pp l i es of ener gy and raw ma ter i a l s  ha ve been re qu i red .

7t ~ ()
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c I o u i m u - I m t i c m n for in increased standard of living was sha kr-n by tOt-

(OA PEC) oil n’umb ~m u - qo of 1973-1974, and more me (u ’ n u t ly !m -
~ the str ident

c 1 c - ’~m , m n ds of th u ’ Third World countries who would like t~ a l ter fh-
u - c  onomni c s ys tern sco re to their benefi t. These demmmands have be~ nm c u l t
f c~~~ - ,~~r c ’~ in the Unit ed Nations Committee for Trade and Deve lo jim -m u ’n t
(JN CTAD) and in at tempts to emulate the oil ca r t e l .

M idshipm n an Rice proposed that in the long term future more and
m: o r u- of the United Sta tes ’ foreign pol icy is going to be primaril y
concern ed w i t h  econn,’m m c c ia  t te rs  . R e s e a r c h  was done on studies and
r i -ports completed by the Uni ted Nat ions , the Bureau of Mines , and t i m e
Na t ion a l  Com iimi iss ion on Ma te r i a l s  Pol icy i n  o rde r  to determine U.S.
usage , both present and projected , of crit i cal raw m atemials. This
stud y delineates those resources that will be in short supply, where
our mos t favorable future sources mnust be , and recomm ends tha t bilateral
ac t ions  be taken with these cou ntries to insure future supplies. The
crux of the raw material prob lemn is not raw materials but the continued
ava i l ab i l i t y  of cheap sources of energy. A coherent energy policy
between all deve loped countr ies is a prerequisi te .

A rev i ew of the Third World was made and then rejec ted as destabi-
lizing to the economic world order as too restrictive. The problem of
resource allocation will not be solely economic, but primarily
political . Economics and politics have become inextricably inter-
woven and will become more so in the future.

The report concludes that the United States , in con,junction
with other friendly developed countries , mm iust (a) have a coherent
energy policy ; (b) conceive a lonq(er) term common growth policy;
(c) foster growth of international trade and development; and (d)
develop alternate energy sources. Unfortunately, the researcher
does not believe that these actions will take place , due primarily
to the ineffectiveness on myopia of Congress.

*****

COVERT ACTIVITIES WITHIN THE U.S . INTELLIGENCE COMMUNITY: PAST ,
PRESENT AND FUTURE

Researcher: Midshipman 1/C James P. Wisecup

Adviser: Foreign Service Officer Jack Mendelsohn

Midshipman Wisecup read widely in the available literature on the
question of the involvement of the U.S. intelligence community in
cove rt operations. He reviewed the legal basis for the intelligence
establish m ent , traced its evolution , and , based on the Senate and
House Committee and oti er reports , cited a number n~ p

~ im ’mples of
cland est F r u p  para —m iiitary and political activities-

253



—

~‘! ! A i 5 r - ’ ~‘ -, ‘m . P Y !  ‘ ‘Si ” , t ! ~~T Y I I !  t m -t / Yt IlSu Hf j t i ,’ 7 ’ 5

A t  I or li ~( i J ’,S i rig va n c c i ’ , cr i i ic l i ’,,i Is i Ui’ t lie mi- iu r ’ I ani ~ -i I i i ,m ~ I c ‘ I ,-

in i ~ ’ - 1 1 ig~’mii t’ I i T i mT u m J ~~ I t i c  i~ o id fu ’ ins exce - , ’m e ’ . cur ,i bw - r’ ,, i d -  C ( n i ( . l c , lO - !
‘h i t ’ t ’ ui ’i - t ’  woul d f -u -  no rapid c hanges in lf l ic t ( ’ ’ l  on e i t he r  t r u e C I A  or ft’
o or i l l i n t e l l i g u ’ m m i  1’ e s t a h l i s i m c m c ’ nu?  - T here sc- em s to ‘‘,~~~t a - f t ~r ; 1’ r , i l
C r c  ‘ - ‘ c c ! 1 5  t h i t  Se( b ’t (  y is n t ’ i u i r ’ l  i nc c e r t a i n  ma t t e r ’s i n v o l v i n g  rm , m f i o r i a l

c i :  ~~~~~~ m m !  iii,~t ~Ime s o l u t io n  to t i c ’ ’  abuse of - ‘cmr-c’ / in in tt -ll i ’ je r is e
07 u ’ ’- t i - n H  a n [ - u - - m n s  ‘ -~~ hi’ in I l i t -  i n - u - n  reg ulation i f u r ,~~r - r f  act i - j i~ icc ,
ei Int ’r - t u r c c m j-O i C ’ drl P H ’ - s c on a l  mu - Iu ’ r ~5 g lu t or h-i the eventual tFd - ) qh t f ul
nt ’o r d t ’ r i ,m r i of I tm c u -  in tel 1 i q e r m c r -  c om i m l i c mn m F t~ -

T I FF POLYGRAPH: ITS USE BY MILITARY LAW ENFORCEMENT AUTHORITIES,
REL IABIL IT f , AND VALIDITY

Researcher: M idshipn c an 1/C Mark D. .-Jorrilow

Adviser: Lieutenant J. Gregory Wallace , JAGC , USNR

Midshipman Wor n i l ow ’ s purpose was to discover wha t criteria were
necessary to show that the polygraph was a reliable investigative tool
and to compare the training and practices of the Armed Forces with
those of civilian examiners.

He found that , as the sci ence of psychophysiology grows and ma tures ,
the interpretation of the results of polygraph examinations is m ore
readily accepted by le gal authorities; however , even within the field
of pol ygraphy , there are stron g d ifferences o f opi n ion caused by the
methods of statistical compilation. It is believed that the polygraph
is valid and reliable when used by a carefully trained and experienced
operator; however , it is important to understand that deception cannot
positively be determ i ned in every case. Therefore , one mus t al lo w an
am ple percentage of inconclusive tests , perhaps 10 to 15 percent of the
exam inations given . If those tests which are inconclusive are elim-
inate d from statistical cc ’mpilat ion , then the results of the polygraph
may be valid as high as 95 to 99 percent of the time .

M id sh ip man Wor r i l ow  a lso  d i s covere d tha t the m i l i tar y pol yg ra phers
are among the best tra i ned and most experienced in the country . The
training course and required refresher courses are extensive and thorough.
The regulations under which polygraph examinations are conducted are
strict and well-reasoned . The entire profession of pol ygraphers respects
the standards of the military law enforcement officials in this field.
As a result of this standardization and training, it is the p rac ti ce for
mili tary prosecutors to drop charges once a person has been cleared by
the polygraph , even thou gh th e resul ts of suc h exam i na t ions are no t
admissible in court-martial. He concluded that , in view of this practice
and the current inclination of some civilian courts to accept pol ygraph
r c ”u l t’, , the legal acceptance by military courts might not be far away.

* * ***

~0’



- ‘ 7 ’  IC- ~ i 1 ’ -,~ I~’I l I 1 C ~t ;  ~D ’ l 1 S - u I

A T  I N - , [ ‘ g u t , R ’ , ’,n~ i , u t r ’  Pr cu f t - ’,sor , Latin Am ’tc’ni cd in the Internat iona l
‘ c c l i  t j ca l °- y ’ - u - c ’ , J O’- I ru t ’ I ’ t’ t’sg , New York , 19 77

T o t ’  a it O u t - ,mra l ~:t ’s  Lat in Am im ec - ica as a reg ional  ‘~ut cs ys tercu of the
t u i tal i n tem - m u - i t c o n a l  d c l i  t . i c m l  s y ’ - t r ’ n i . This ‘istems m ; c [ c m n ~m c h  o f fers  a
u n i fy i ng  f r im ’ uu wc mu - k for t ’ x a m s i r i i n g  the many facets of I at in A mer i can
im u t u ’ rm ia ti n nal politics; inte m - —Lat in American relat ions a r c - I  rc ,~nm A r ,c~

, i c a n
r t ’ l a t i : c r m ,; the foreign policies of the Latin Amer~c,i nm s t m t c - s  and the
Latin A m - m u - n - ican policies of the United States , the S~v iu-t Onion , I,i c in a ,
and 1.5’ s I -rn European nat ions;  and the role of n c c d r m - c [ v u - r n u u  e t c t a l  Icodies
- - m m c li as i n t c ’ m n u a t i m c m m a l  labor and busin ess a sso c ia t i H m u s , no Pno u ,mr c
Cat h oli c. Church and guerrilla organizations. Latin Ar r u - n , ,in :sin l i c ipa t i o n
in international organizations is also discu s ’,t ’c l .

RAU , Robert L . ,  Assoc ia te  Professor , “Neutralization and National
Interest: A Comparative Analysis of the Recent Foreign Policies
of Indonesia , Ma l aysia and Singapore ,” Annals of XXX IX International
Congress of the Or ienta l is ts , 

~~~~~~~ 
Paris (December 1976) ,

160-179.

This paper discusses the concept of neutralization as specif icdl ly
applied by Malaysia in 1973-1974 in the proposed “neutral ization of
Southeast Asia. ” Th e ana l ysis includes the published perspectives of
Singapore and Indonesia.

The re actions of the U.S., USSR , PRC , an d Japan to the concept are
developed and included in the closing portions of the study .

FITZGERALD , John A ., Associate Professor. Two book reviews , The P o l i t i c s
of We~ppns_Procurement : The Role of Con g ress and Ma k i n~~the M IRV: A
S~~ y_ in Defense Decision -Making in Journal of Political and Military
Socio1~~y, 5 (S prf~ 1977), 144-147.

*****

HUTCHINS , John A ., Professor. Book review of Brazio la , Son ia Silva ;
Berner , Re g ina M e l l o  and Gomes de Ma tos , Franc isco . Portu ~ues do
Br as i~~~ara e, rangeiros . Sao Paulo , Braz i l , 1 975. Pub”I i s hed in
H i s pa n i a , fSeptember 1 976), 564-56 5.
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ATKINS , G. Pope , Associate Professor , “Mutu al Security and the Ch anging
Int er-Amic eni can Systemic : An Appraisal of OAS Char ter and Rio Treaty
Revisions. ” Paper read at the U.S. Anm ci y War Coll eg e , Military
Symposium 1977 , 20 January 1977.

FITZGERALD , John A., Associate Profes sor , “Who Goes to the Naval
Academy? ” Paper presented at the annual cmm e etin g of the Inter-
University Seminar on Armned Forces , Maxwell  Air  Force Base ,
Montgomery, Alabama , October 1976.

*****

PAONE , Rocco M. , Professor , “Co ngress, Foreign Pol icy and Detente .”
Paper read at Inst i tute for World A f fa i rs , San Diego, Cal i forn ia ,
27 -30 June 1976.

*****

PA ONE , Rocco M . , Professor , “Naval Technology in Foreig n Environmental
Programs .” Paper read at Panel of International Studies Assoc ia t ion ,
St. Louis , Missouri . 17 - 2 1 M a r c h  1977 .

RAU , Robert L ., Associate Professor , “A Survey of Singapore ’s Relations
with Indonesia and Malaysia , 1965-1976 . ” Paper read at the 30th
International Congress of Or i enta li sts , Mex ico Ci ty, 3-8 August 1976.

*****

TOML I NSON , Rodney G., As si st an t Professor , “The Appli cation of
Catastrophe Theory to the Study of International Event Flows .”
Paper read at the intensive panel on Catastrophe Theory at the
Annud i Meetin g of the International Studies Association at St.
Louis , Missouri , 16-20 March 1977.

TOMLINSON , Rodney 6., Assistant Professor , “Mo deling the Internationa l
Event Stream -- The USA and China .” Pa per read at the annual meeting
of the International Studies Association (West), University of
Southern California , Los Angel u” ,, Cal i fo rn i a , 21-24 April 1977.

*****

TOMLINSON , Podb ,~y G ., Assi st -tnt Professor , “Id entif ying Change in
In terna l ~‘ r-dl P o l i t i c a l  B ehavior .” Paper read at. Washingt on-
Ann apo l i s-Ba l tim mmore Area Ny mm mp m c - i - j i m  c rc  C o mp ut ’ - n - - I mm Educat ion ,
May 19fl’.
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‘cb ,AI LI RUE , Harry R. , Associate Professor , “IINIS TEES: From 6th Rate
.-~arship to Eloatino Church ,” Nautical Research Journal , 22(Decemher
lc 7 f ~), lE- ~ — 16 7.

This a r t i c le  describes how the 2I~-gun Brit ish ship Tees , b u i l t  i n
1h1 7 , was,  a f ter  her hulking in 1826 , converted into a f loat ing chapel
known as The Episcopal Mariners ’ Church. The younger W illiam Scoreshy,
F.R .S- ., master mariner , arc~ c explorer-scholar-writer , and clergyman ,
was her first chaplain. Prayerbooks were furnished by t~ce liberality
of the Liverpoo l Christian Knowledge Society.

The f loat ing church at Liverpool was thought to be a success by
i ts originators , especia l ly  at the inception of the operat ion . An
average attendance of about 800 persons (mostly sa i lo rs )  at weekly
d iv ine serv ices was claimed by its governing committee for the f i rs t
h a l f - y e a r .  The Tees was sol d on June 28, 1872 at Liverpool , which
presumably was the end of the hulk.

The article contains drawings of the Tees before and after
alteration into a church.
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~F~~~ T~~l ‘-‘“- TNI N’ ‘ °m ,’~,~’ f i ~p ~~I P - ’~RY ~~c m ’ ’ c~~~, TN IN~~ r- ’Y~AD , : m - - - ‘~- NCF -‘ND ~~ 
‘ C ’ I - ” D S~ m - i ’ , , ’ u

u’ — -~- soc ia ’ u- r - ’ ’ s - , icr  Hei r :  U. Len.’

i s o ’ :  . - l A c i d  u - u , - ~‘t~ - ,t j t - i , ki ‘ - - - i m : -  il

Oc I c I — o r  l97~ the n r - g i - -h- c ’ si m ne r l a f-ill - - -hi ch di rei ’ t t-d th~ t
f e  a 1~- i t t e , I  to the ~ervi ct ’ ‘c i -/ i ’ - m e g of t O t ’  1 m m i t e d  Nt a t e s .  It

is s ’ i ’ ~l m ’~’cI in t h is l - i~-.- t om! ‘ u - r v i g e A : H r- i -- ju g ’ r e i ; o i r e c - t ’ n m t c , for
- ‘ - t i , , ~si a ll he the sam -m e as t l ic lS(’ ni-c 1ui red for - ‘a le  in - I i - i idua ls ” .

- -  ,- -  . t r , ‘ ‘o r e  is ; ic I - ! i I  i c e d  d i r u ’ c , t i c n m  t t m a t  m s in im mim -c ~- f i u s t r- ’ c ’ r m t s fcc’
u ‘ o i ’ u s r e - u - u n - -f f i t -  ~~- -  : , lm /s i o lo n i ca l  i f f e r r ’c c - es  f e t ,~,-eeni the

is aspe ct of tOt ’ li ~u lii - !  i - m ~c l i c  ‘m l  ions for the ph-~s i c a l  ~mt n r - ’,s
~- u i r  i n’; - r e -m r  r’-s . The aca 1e’~ ies ru c r m r m g ” n r m t d w i t h  two cpu-c l  6 1c

;ur”- ’ i -- - :  c d t  are t h e  u / sj o lo ( [ i c a l  ci i f fe m - e mm m eg t m ( - t ~w r,-en ‘-Crc ~nid

~i ” -  tO” ne u-d t ’ d mi nm u - ui - i - ~,u5 tmemitS i n -  perfo rc-a nc cm I
-‘ -i - m n - I I- -nm - m i ? ‘T he ii tu - n it c irr- reveals ch, sio logic al - Ii fferences

j 5 ’ , , - ~~~~
-‘ nil / ; ‘m i u o e V u ’ n  , it re:m: , m m e d  for independent research on par’’

O - ill I h ut - t -  ‘ca - /tn it ’s to det r’c-i- ,ine t o e- range and nat o -i-c- of st ip ulat e d
I us ’” -c i t -

- - Su re t m m o “ m um mer of 1976 three f i tness  I r o 7 r a r ms h v °  been
is  c - . i y t - r :  e i t t ”-e three u-major s e r v i c e  acade m ies .  In 1977 i t  a ; ’ ; - e a r e d

i - - t - 1 i  I s  i r c -~’estjcia ’o ‘he ex i s t i n g  prog rami ’s .

‘H-i- - d mn ’ [ m ’ m ’ e  of t h i s  res ear c h  p ro j e c t  is to lr ’ s i 1 n , for W Cir t ’m i , an
i ’ m - n u ve d f t’u j n i m c e  t ) r f lgrd: ’m ’, to in c rease card io v a c c mu la , ’  en- ’Imuna nm ’ ~ i ’ m I
rT cusu ,uTa r s ’ ~‘em :;t h , Ini ’ - ’anil’ y , thi s stu dy f o cm u ses on 4 res hu r - r ’ rm u-i c~~u -rm
a ’ t t m c -  t ’m u ’ c - ‘major serv ice - m c a dem rm ie ’ , . However , in view of t hu fact ~~~ 

t i a r e  in ma ny r ps ; ce c  ts s i n m i la r  to Ire - h r - c e o  w in-mu - mi I l m , ’ c : j u h o u u t
iii, - Uni~~’ I S lu t ’ - ,, c , o mu ~ lus ions m a ,- he of value to t’ ce “j e l l  of m-.-o m ri ’ s
ph y s i c a l  ( ‘ d f c i ( , m I  ion.

T o - I- i t o m r u ’ e of t O t ’  r u  m r  serv ice ac - Hem -u i es have been v i s i t e d , as
we l 1 as * u ‘-tt- r c , hani t Marine Acade m y, i nqs Point . New Yo r k  . Training.
t inn r - c  u l e v u l s  of physical  f i tness , is sch ed uled throughout the
i’ i it ia l  s cj ru ’ r-ir ’ r t ra in ing period , at the three i m ,ijor serv ice  acad eci t i es .
T hu  fol l o w i n g  data ha ve been gather ed :

1 . Resu l ts  of a l l  acade my candidates in the Physical Apt i tude
F,~- ui - - i n a t i ’ m c . ‘ T r m k informat ion is to serve as a comi’con base l ine
I - r - u a u ’ ,*’ t, t c P41 is pr ecisel y the s,urrcu ’ for the three academ ’m i Cs.

? . -~il three phys ica l  f i tness progra c ’ms have been analyzed .
)i r , u t c i c r m , t r - c-q c iu ’ r m c v ari d inten sity will be recorded . The l i fe  sty les

0 ’ rc id’ , t u i , ’c -on and , ; i c l c ’ t s , t h roughout thu su m mim m ier t r a i n i n g  rn- r ind , has
r u - i  u, nc lu ’ j in ( , mlo r i u ’ s  o f fe red  for a 24—hour per iod , hours slept,

‘ -- r u - n ’ ’ , F r i  w~ i~ ht s , n m ui c c t i r n  of days mm mi ssed as a result ~ iii im i r ies
~ : ‘ * ‘ ‘ - cc ’ Sh o t - - worn dnd i n t e n s i t y  of tn ,u i n i n c l not t i t - i i c m , m - ,- j l y of oh y sical

1: -I , - -
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L ~ - - -~l t- , of t r ? , n m i - ,s l e s f  ,i I u - i n j s t ,t rt ’ I t o  o c r ’ H t t m r o c u m t c O - ,’. t he
mc u: lu ’n: l v e i r  1076— 1977 , in running tes t s  and r’ cus ~~ulri c s t r c- nqth c - l ye

ht-u’ mm m ’ecorded .

U m u ,il a l l  ga thered data is examined s t a t i s t i c a l l y ,  it is po~ sihle
to - c a k e  “ i m l y  pc ’e l i m c i n a r v  observa t ions .  At th is  date  it dp F m c ’ c! n ’~ that
vast  d i f f e ren ces  e x i s t  in f i tness training met hods at the th ree academ ies.
E~~~-c l  r m i n q  data for the Na va l  Acad e c - m y,  the Miii t a r-y ,  a r id the A i r  Force
A c - -’m de’ ’y , it is established that  su u imne r  t ra in inq is respec t!v r- l -, 1~~ days ,
54 da y s , and ‘ID d ay s ;  hours of s leep,  6 h o u r s , U hours , a m d  7 hours ;
ca lo r ies  offered throughout a 24-hour period are respectively 4 ,~~~1)
ca lo r i es ,  j , 5~ Q ca lo r ies , and  6 ,000 ca lor ies .  A, prel iminari  °x v - ina t io n
of the results of the achievements on physical f i tness test s  ind icates
that there appears to be a s ig n i f icant  d i f ference. However , t ’ u is
h yr -othes is must he examined s t a t i s t i c a l l y .

The pr oject is being continued throug hout this f iscal  /ea r .  The
data gathered will be statistically examined . An analysis of covari ance
is to be carr ied out. The s ta t i s t i ca l  work of this project  is carr ied
out under the guidance of the Assoc iate Director for Educational Develop-
cnent, of the Nava l  Academy ’ s Computer Center . When the gathered data
can he e~ m r - :-in ed and after l i fe -s ty les  of midshipmen and cadets have been
co r ple~r’ly s u rveyed , it w i l l  be possible to determine strengths and
~- ;eak nes ses of the ex is t ing  programs. Then , it wi l l  be poss ib le  to
design a m om /e l physi cal fitness program to improve cardiovasuclar
endurance and “m us cular strength.

0
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