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I . SCIE~~rIFIC AND ENGINEERING INVESTIGATIONS

A. Departrrent of Aeronautics

1. Drag Characteristics of Missile !‘~se Shapes

Principal Investigator: Lt Col William A. F~gington

Associate Investigator : Capt Fred T. Gilliarn , Jr.,
Depar tment of Aeronautics

Sponsored by the Air Force Arziarn ~~nt Labo ratory , F~1in APR ,
Florida

A wind tunnel investigation of the Aeredynamics missile nose

shapes was conducted to determine the associated drag cha ract er istics.

The Ma ch nt~~bers of interest range from 0 .2  to 4 .5 .  The results will

be sunim irized in a rep ort that is to oe completed by October 1977 .

2. Flow Field Disturbanc e Cr ~~ted by Porous Spoilers

Principal Investigator : Lt Col Richard F. Felton ,
Department of Aeronautics

Associate Investigators: Capt Michael M . Tower , Department
‘~‘F Aeronautics; Cadet Stephen G. Wur st , Class of 1977:
Cadet James H. Foister III, Class of 1977

Sconsor&; hv the ‘-v Forvi- Weaponi: taboratoi K i t  t .lcir i .~‘rp ,
New Mexico

Sn ~xpor inontai investigation of toe flow fiel i in a cat ti

ii ci ted S i - . st ~an : from a oc~ in x i i  h i  is hom e con ,ucted in t i e

Aej i ~~ - - t :  1 Aeronautics t n  sonic  wind tunnel. . m i n d tests on

it  1 t.e rrodelc ce bee: o. ‘I ’lUc d ar. .  t ’  nres - , ~‘ y: i t ~ d~ . ec i —

a ,  ~ ‘i en iv i t  hx2aL0 ii ci cvi : r in . 1 ‘~~ i - l .  V ~ous coo : r n - -

~ ~or ci t ~ , r a .ns - - ~ . ‘rs ha . i nvi 5~ . i.~ 1 t x 1 .  P i i

‘~en1 tv~~ m o M -  ( ‘ mno’~ vi ” )  \‘i His t M  p i i o v n r  ~~~~~~~~ ~~i ’

on Lhe . . ;r f  no of ~M : x a i o l  . ‘ s i c  plan s tin to i~” , ’ent a :  ito hi

“sun variation in the r iv i . tv .



3. The Flow ~~~~~~~~ of Unstead y Separating Regions

Principal Investigators~ M a j  James D. Lang , Depart ment
of Aeronautics; Capt Michael S. Francis, Capt John I I .
Ke~: see , Frank J.  Seiler Researc h Iabo rato r~ (AFSC )

Associate Investigators: Capt John P. R et e l l , , J r . ,
Air Force In stitut.e of Technology , University of
colorado ; Cadet Neil A. Youtsler , Class of 1977;
Cadet: Jo hn J. Albert , Cadet Davis L. Kluczinsk e , Class
of 1078

Sponsored by the Franh J. Seller Research Laboratory,
Air Force Systems Corrn~~nd (AFSC )

The unsteady separating flowfield produced by an oscillating

rio — ‘-ypv spoiler on an air foil is being investigated . Surface

r)rosna r cs as well as flowi ield velocit ies , circulation and the

oat iciLy field are measured experimentally. Kriocaledqe of the flow

:.ia’sin’s is ti:e roal of this study, and during this period :‘easu.r~r~~::t a

were cori~.iarud to predictions of an analytical nodel .

H u G  icat ions

Interaction of an Oscillating Contro l Surface with an Unsteady
~,, , :ercited Aeq~ on , ” Journal of Aircraft, Vol . 13, No. 9, September
l H , ~F 687—694 .

‘ i~~~unic  Load ing on an Airfoil Due to a Growing Separated Region , ’
r a x t i c t i o n  of ?‘.erodynianic Laading, AGARD Conf erence Proceed ings A c .  204 ,

o~~~tm1kr  1976 , pp 2 6—1 —— 26—12.

r . ser Ui L ions

“ Dynamic l ead inq on an Airfoil Due to a Growing Se’~ciratcr1 Region , ”
AGARD Synipas ium on Prediction of ~~~~~~~~~~~~~ Loading , NASA Ames,
29 Sep t 1976.

“ Dynamic Ft toots of a Growing Separated Region on an Airfoil. , ‘ U n i v .
of Tenn . Sp ice Inst . short course on Flow Separation , 19 April 1977.

I



4.  ~~provcd : ~ Ian’. -Sn ‘ ‘ ‘ c r I :ii

Fr ; ‘ : n o ]  nv ;~ ~. ‘it - ‘~~~~~~Na t , . i: 1 I) .  1-iri s , heM w n t
o f Ao.; ‘r I .n r r L tCs~ Cat . ~~~~ S. i nch; , Capt : J~ :. P .
E~~~see , Fr an)-; 1~ Sei1 if ‘ ‘  . ‘~nS: ! , n , c imn l ’I —\ (/\F5 ~ ’

S;xsisoua. ; a’,’ : 2 ’” ,- can. : Sc- j~~ K - n~ : •1 ; rn I~~r. ti,’~’ ‘~

the AF Fl ight . . ” : iarni L~~ei C-ny , ‘ad I nn-a: Sy:- - o
CL: r u l n ’: (AFS(’t

Iniy~’o’:eo a:. ts i n n.  L w : .  a~ r iu rm t aa was a.: .~L £0 ’,’ - . : ~~ C i ~~

b ~.‘nn I cul. 1Li.n ’ - ’ 1 t:.r I ~ootO ’ On. nor ii i ; .  ‘h ‘el IOflC C I i iht ’, - t ’ f ’ t

f i r h i e r - wh en U’1c J ’ , ’ n n i  ‘ - ; t i H  phcrKxnenon a ., ’~ .‘‘e~i . Th” ) iC . ’ . J

to r n  i nna.n ’~e i~ipefl ’~ on the .,. - i . n. ~~, lii o 1. n t  can be au , i , u l x i

‘ it  lc~~~a .i.r sp ’’ds. l’ur x-i - r S C ~~~~ ~C M o . o h  the V H a’

a p1 ication of , 1n ~nni .n st a l.1 ‘:2 - - - I S  H r , . - l i f t  it’ r~sneuvc~ - r - ,  f i q in

Hi esentati’)ni-;

“ Gocxi , K - Let’ and Best .um .. .n~ ~‘iio: , -:e , ‘ 5L F! rh in D’ u:’ v s Labo-
ratory , Ii March 1977.

5. \IIRO Hi A O’ ’~, ’1 t ii0 j x c i  Apprc .ciei to Tcacl-ri’ i
Aircratt DOS~ rjP

‘0U~~:i:~~ii 1r’a-~~’ - ’ ‘j at .- : 
~~~~~~ ~~~ ~~~ . ~~ tsuy~~~~,

Uej art~ ’ n i t  of ‘i’ Ofla U ’ i c~~

Sponsoree by the USAF Acaderiy

The purpose of this worK is to doci.~rnent ~i computer l nnci ii l ij it

currently titled AEW)464RPV. The purpose of the program is t~

corr puter ize the course nothocL of conceptual design as taught ~n

the Aircraft Design course . The program was wr i t t i ’ i i at the f i 5J\

Acad~ iy between Jan 1975 through May 1977 , cind has been used inn it

since the spring of 1976. Verification of the curi i~ ,h t .e rcx nolm ’ s

capability was accomnlished in the spring of 1977 . Occur~ nta t n

3



and publication of results is expected to be complete in July 1977.

Publications ( forthcoming )

“AEIO464RPV: A Computerized ~4tpproach to Teaching Aircraft Design ”

6. Productive Applications of D namic Aeroelast ic~~ y

Principal Investigator: Capt Stephen M. Batill ,
Department of Aeronautics

Sponsored by the Air Force Flight Dynamics Laboratory,
Wright Patterson Air Force Base , Ohio

Dynamic Aeroelastic characteristics , such as flutter and

aileron bi’zz, have been considered adverse phenomena. This project

has been establ ished to investiga te possible beneficia l effects

associated with unsteady aerodynamics in the ~‘i- - eas of energy re—

- uirrvl for flight and f light perforim~rice. Analytic and experimental

a tab -s are planned to investigate the unsteaay aerodynamic cycles .

7. Pstin~ition of Inst antan eous PiStO L ~iOfl for the YF— 12C

Pr . : 1 Investigator : Capt ~~~~ C N . Brilliant,
Depas tr~ nt of Aeronautics

Assoc iate Investigator : Caro l Bauer , NASA Dryden Flight
Research Center (DF~~ )

Fp “sored h .’ NASA/DF1~~

iod o’ pi ~-di ctinq expected :-:n-mmi instantaneous dis--

air ’ “ r , a;~~~~, : ’  1 11:  1 no the inl et of ~iSSA ’ s ‘H — In C ai~~~lane . The

in- : h i s ’  been - rio’arcb to f i  ic r ht ‘at G’lta w i  Lii ( :C’(, iCI corr t

t a t  - n .  . iac c i : r r e r n t . o: - ‘it i n ’: elves cnr~ co ng wind tnin’no l dot  a

t i n  - I . esL ita ‘ b n ’  hi wind tunnel iota coin I~ tried to : rcx l : c-t ,

i f .  - : ‘ ‘ ‘t . oiiT ~inc~ -

L ~~~~~~~~~~~ . -‘~~--~~~~~~~~~~~~~~~~~ . - - .~~~~~~~~~~~~~~~~~~~~~ ~~, 
- - - . _ _ _ _  _ _



Publications

“Comparison of Estimated with Measured Maximum Instantaneous Distortion
Using Flight Data From an Axi syrrire tric Mixed Compression Inlet , ’ to
be presented at the AIAA/SAE 13th Joint Propulsion Meeting , July 11-13 ,
1977.

8. Plume Effects on Missile Aerodynamics

Principal Investigator: Capt Howard M. Brilliant ,
Department of Aeronautics

Associate Investigator: Capt Randall J. Stiles,
Department of Aeronautics

Sponsored by the Army Missile Conn~nd , Huntsville , Alabama

~~haust gases of rocket propulsion systems can have ci. I iei. ’u~

effects on the aerodynamic control of missiles by causing separation

of the flow field ahead of control surfaces. The pur~xse of this

work is to experimentally e~ai1.uate the effects of this phe:icx rc-aa ann .,

to find means of avoiding the problem.

B. Department of Astror autics and Computer Science

1. Test Generation Software

Principal Investigator : Major Kenneth L. Krause , Depa - - I

of Astronautics and Computer Science

The purpose of this research is to define and creato a

software system to aid in test construction at USAFA . The sof tware t . ,i 11

store a da ta base of questions for a course , keep sta t i no jr ‘~ i . , i  nil

vidu~ 1 questions , and create tests from these questions U. rio~ or e - ’ -

director ’ s desires . Several departments (Computcir Science , A rY n ’ - ~,iun.1c

Chemistry , Physics , Behaviora l Science , and Forei gn b :  n o nes) were

invo lved in the clefir iLt l -; ~-hase . The researcl n was I i t  i n ’~~d

Computer Scienco 495 c ‘ .a. t e e  nht by Major n - ,
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2. Visua l., In to  r,. t L v t i ’ ,xt , - n t . ion of an Aigol i r o - :  inn

hi ’ incipa l Invest Lja torn.: ~1 t Ju r  Kenneth L. H a n o n ’  d i n  ‘0 ‘F
Now’ once I -I . Druffel , Dejurti n~.n~~L of A~ t rni n~~ut , j e~ and Cn .rnp u ’
Sci~ c , and 2Lt (C1C) Car’: D. ~~~~~~ C)-iq— 02.

‘1 lila I”.’sn. ’drci; ~,. in. dui no 11,~ i ’ : Computer Sc i~.a ice $ )~ (K)  r u ’

i 9 7 7 )  pli ‘a ‘ . Tht_ ’ na ~j ’’ctiVn.’ I S  to- t ‘ i , ~ ’ an Algol rc~ ;ran n , 11501 t . . n~~: ‘(5—

: ‘  ~~~~~~~~ 
‘i l i l i a l  c ij a u i ., n ’,” and control st . i  . - i i ,~ i i t  :i , aind t t ~~ ii  ‘Xn. ’n. ’U LL ’ t ix

ci cn.~. I ~~~~~~~~ i t \~ C(Xle W t  ~ i . o a : .  ‘Ito In .1 TD ~~~ t 0 I i L ) t n  :n n.nn: ::~

l,c \‘a, :Li~~n of t i l e  a r t : m u  r \1 9L ’ ‘a~~~~’ n.r-’ ~~~~~~~~~~ a :’ ‘ - -ar i a ’ i ’ i

i n i n : :  e , nt  . nq the I Sl~~ ! t a i l ! . d i tiC  O~~ L i i : eNn. t. ’n i t e t  a - , ‘ : No,

~ ‘- i ;  ‘ inn  ~‘;;11 be ai;~~ i :~ the Con~ i n. i r,,em ’ Sc i eren. 100 c l . - n -;i ’a ‘ - 0’  1 1 1 : :

- - ‘cl ’ el o r n.~. I -
, . i .1  i , t i i  I , ~ - wi  I I . . - : oer I n i ~~’ : : a n t

-
~ a US i i t j  tOo ~~~t ’ a ’  n tnd~ ~~nn.k n i ;  0/ to t n . . t  :5 ~~ ‘C -aol ‘ed. ,

i .  ‘ , e r a 2 d I; J ” j ’ n ncOro , L 1 .

1 ’ : Jo’ [Xli ,1.rivestiq.Oon : LL n.~, . t  .,~~ hn ,- , . .~~i i  ‘ H ‘ a; tj :ei ’ of
A~-;t rn . : n i l  It , I t s  - ‘n :  n o m pu n.  ~~ ~j -

Z\ n; , x.’ io te i l i ’s’O S i O J  L , 1 L ’ n~ ‘ c) - ,  H “lx u t ’  a

h i ’  r o J r ~ ’; ~,t l i  ‘on t ide  t : ~ -IA!- ’ ‘~c’o a m y  m l  cOiil , L ~~

i l L  i ,  - , , Otlm . ’C ’F ’, i I I K I , W I  c i :  ‘C ur Lullowiflq Cmi)-Xtifl I tar’s :

.t. Ace -ins U s: ~‘i lie  an ~r n -  , m i ~~~: i t  . i ’ s,  0:5 )
~ ii

. n .~~i , t  H i x i  ‘ - i~~
- sj ” n ” ;  ‘ c  l ’~ik ~~!. ‘ r n !  ~~ ‘ “ - ‘

I n . i - On, ’ ’ :-O I i  SIX ~~’ L .t L C  0, 1 1

: ~~~~! a ,e~, ‘,‘:mn’ t ’5 I 1  I ‘ ‘/1

c. Ace ,,n~ ) : : I ’nin .’ I  i n ’ n o  i --

1 ’ ’ mu~ t i : ’ t -  ‘ ~~n r ’ n i ; ~ ~, i I j  I ~~~~ 1 1
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4 .  i k m J l : . CoO L ‘ i l~~~L~p~~ S ’s t~ in
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Pi ’i~~ ipal Inv~ sti t i t er s :  l’~ 1] I~lwrc’JIcc ’ Ii. Druflc ’l , Departs~~rlt
of Astronautics arid Computer Science , and C1C l ’ll c lkun ’l T.
1 novlin

Research SI n )rlso r:

RAil.’ l:a:; n i t r e lnis t  ni  ~ :- In:n x iniu ~ JI—l nucroprogr arlllkable ccxnputer ,

which thea want to interf ace to the 1ULTICS sv:-;tem. The research con—

siderE d the L I n t o r I a c e  options and reconuQnded alternative approaches for

the interf ace .

Presentation

7. Another Simple ) ; ~~~ tn. :~ Present Conputer ProyralTiTui ng, presented
at the SIG—CS[-I Cont ’c’rence in Atlanta GA , 2 Feb 1977.

Principal Investigators: Majors Iowr , *ncc E. Druffel , Vance A.
Thll and Kenneth L. Krause ; Captains Robert N. Hawley and
horion A. Pumf rev

Paper describes ei.qaerimant in teac hine computer pro gran irt inq usinq

a inultipass approach. Instead of covering each concept in depth the first

tinu it is encountered , only the simplest form of the concept is presented

first. A quick pass is mede over all concepts , then later passes are used

to reinforce and extend the infor metion presented in the first pass .

C. Department of Chemistry and Biological Sciences

1. U~ad as an Indicator of Environmental Quality in Aiij~~~
I Invirons

Principal Invn ’ stiqators: Maj  Charles I-I . ‘i’halken, Capt lt iclumn ’l 3.
i’~~ran , and Capt A lvin  L. Young , Depar tment of Chemistry and
Bioloq i cal Sciences

S~onsorod by the Frank J. Sei li’r Research Lalx ratory , Air I ’orct a
S y a t c n~~ Coint iund (Al”Sc)

8



Soil and vegetation from a control area and from areas

iim~diately adjacent to the airfields at USAF Acacienry and Pet er son AFB,

CO, were analyzed for elemental lead using a YKxiel 306, Perk.in-Elmer

Atomic Absorption Spectro photon~~ter . Mean lead levels in soil of 2.4 ,

10.2, and 6.2  ppm were found for the three locations, respectively .

Mean lead levels in vegetation of 3.4, 25.4 and 40.4 ppm were found for

the thr ee locations, respectively. These data suggest the need for

studies of indigenous herbivores for possible lead accuiiulation.

Publications

Thalken, F.E., A .L. Young , and M .J. Ivk ran. 1977. A survey of lead
levels in soils and vegetation of selected airfield environments.
FJSRL-Th-77-OOll, Frank J. Seiler Research Lalx ratory (PnFSC) , USAF
Acadenry, CO.

2. Detona’ ion Property Prediction and ~~xie]ing

Principal Investigators : H .t R. Martin Gui,dry, Department of
Chemistry and Biologica l Sciences , Line Capt Larry Davis, Prank J.
dci ,l er Research Lalx)ratory (AFSC )

Sponsored by the Frank J. Seiler Research La, !x ’a -tory , Tn.i ~~~ Force
Sys ten’is Coniriand (AFSC )

Work during this - 
~~ - t  , - a -; focused ii: two c. . - .1 , ral are is: tI ’1e

- on r ’thwaite— Zwislein’ ( H Z )  l ’t Tu at i - ’.. of Sta Ln. . 3: :. . the use of the

ann - I T [u. 3 conputer ‘odes t’. - - - r au l ’ t lZl Le at - m e t  irn’c - aroperty relation—

ci • ‘ i n erq ’- t : i n . ’ f f a t e r I , l i : : .

‘l li~ - , ‘(~‘Z n n . l I ~~l t  051 I s  a I I_ r a t — ri , ‘ l j n i  ‘5 - ‘ it _ l o t ’  - ‘ I s t a t n .  ‘ -io \ ’ n ’

- ~~~I c ’  !‘ ‘-! Dr. ~‘~~‘ ‘r : : n n : ~~i , d , ’ 1 -  ci ~ H Y ’ ~‘aH- . “ 0 C~~l .  I t  n , X i n t , i l - S  U-c

~a: . - ~~ “ 
: ;* , o/’:) U’ :  cc ‘ ;, ‘ ‘ 1) 1 ’. ’ - 

~~~~~~~~~~~ 5 . i n i  ‘~‘c a’ - ‘ fbI  tial

k n r  i . !  - r . : n t - t i ,” ’  K -
~~ 310 O”I - n Sj OI -  ‘a ’t ’ ”t C a - n i ’ ; , ! , [ a t , ‘ I I ’ , ’ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ‘ . .  - -  ~~~~
. ‘~~~~~~~~~~~~~~~~~~~~~~~~~ — -~~- -- ~~~~~~ -—.
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n, ,’ -a: this i nvest ;l)ation is t o n  i.nprove ,‘ u’id ) i n ~’ U ’0t or iZe thr JCZ

Equatrr ’r ‘Tn t St~ te~ SUC I : U:.it . in .  n.~’ 11 ink~~:n. n i ’  ‘ly pn ’hoi . ’t detonation

pressure , dot-ona t ion v - ln.n ‘ity a rx i  product Cufl l[.x.)Si tic , da t .cn for aiu\ ’

~:‘:I-1],osi vc’. Avai i l ,i i : ’ln - experinunt~ai n.1,~t ,, : are i ’x ” i nc ;  us i i i :  the r~~r u ~ -~ - i —

sat I ’  ‘a . At ~‘1 ’n. ‘5’ ” i~. a cn ’  l ) t l t n ’ ! p1 - ‘ n.j I’a i 5  on nq v’ i i t  ten LO per ’t n aT’ h’ -

‘ I  ~~~~~~~~ ~~~~~~~~

‘Fhc noloeular orb i ta l conrpu t’er co- i i’TNk , anti I-il[2 X , - ’3 have hoer :

sucx’ess t u i l y  c~pJ ‘‘ n o  to st - .nd y Ui ’ . - i bi t  ial phone of the therin~~ ’hre : al

dccon~.xasition r:oc 1 ianisni of 2 , 4 , ( — t  n in u trot oln.iennn . At present the c” :’plcat c

‘ i ’I~~i ’ t b ’  r~’on.-’hen~ cal ci ,  r’on~~~si t i n  iii  n-  n.’i ar i Sn.’: beirsi i nvesticjatn ~. i .  I~ ut ~~‘e

plans call f a r  tJ ,~ inVesti . n.~arioii of C i ’  series of er ’lc’r r~n ’ L i c  compounds

2 , 4 , ( ‘—t rini t rate ’ ‘ i”ne (‘I~~1’) , he~ anitrobibenz ’l 3 EBB) , hr~ anitromt rlibenn

(1~~S) , u n . i  lie~~nni trotolane (I~~’I’) . Thc’ p’ur~n. se of t ,ht :; study will be t.o

investaqate struc t ure/p~opert:y relationships in these materials.

Publications

Guide’,’ , R. M . , cit ,,i l .  1977. The effect of eI,emecital composition on
detonation behavior of explosives. University of California Research
Laboratory Technical Report , UCRL-73243. Presented at a Poster Session
on 22 August 1976 at the 6th Symposium (International) on Detonation held
at San Diego , CA.

Guiciry, R. P. 1’)77. Investigations concernin g the thcrnocheri ical decom-
position mechanism of TiI’TI’. Presented 20 April 1977 at Ballistics Research
Laborato ry , Aberdeen Proving Gro und , MD.

Guidry , R. N I . and L.P .  Davis.  1977. A PT [llX’L-”3 stud y of nitrobenzene.
J. 1’mer . Chem. Soc., ln Press.

3. Thermal Decon~osi tion/Structure-Bonding Relationships

Principal Invest igator : Capt Joel W . r3cckrli3nn , Departm ent ol
Chemistry and Biologica l Sciences

Associate I nvestigators: Capt Scot:t A. Shackelford , Frank J.
Seller Research Laboratory (AE’SC) , and ~

‘
~ i ‘t R. Part in Guindry ,

Depirtnunt of Chemistry and Biological Sr’icticoa
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H k ’ I I , :, -~~ : ha tl iL- I : , ~~~~ , 3 . S o i h i  Rt-s , ’a mn ’} n Ci ’ r .j O ~ mu ’ , :-. i r  i ’ O n l L’c:

5\’5 t , ’, ’~ ’, Ccii .. - . - - (Al

A ~‘t n : i t  LI1t11 . Iuj  i - i  t O f t  has b~~ r: n o ,  L~~~ ’ - i i ’, c  I i : ,  - i  ~r ’ I :  c a t i on  ot I

oikrc: icaI  ut~~’: : , a : i sm :or t i s -  m ’- oI  . [ooc:ç~ ‘‘c i t- or : of ‘i” .U . ‘i’i k ’  - c ’ ’ ’

b a i t 1011 ik iS i~~’~-:: -a ~ ‘: , to :~ r - ,idi c,l ,l  I _ P I L : ;  . 0. , i - L l .o-c~- J ’ ,’ i , L n - ~~—

rather th ai ; - ‘ - at , ar i d  Lilvolves n a a r . : t ’  —3 ’.” .‘i ’r - e r u a ng so -

t h e  : u ‘, , ~c - - of a C— il D : i d  it~ tnho ‘
~~ 

‘101 - e u.  l r k ’ I s i u c a l . ‘u -n~~~is t  Lie: ,

5I ’~~5 , .Ch on i ~-rin ie Pc! - 3 , -  c e v I  ( if -IPB ) , : C  I u s  heat:, ’ : a - 
- 

,iiii~~ii ’x :  Wn ’:F-

C so ;:,ho ‘dal i . , ,- : -  LnemH ’,’ n.-x~n i ’ ’c- , i- C -m ~~~~ i ::- : sorr el,: lor is

I ~,‘t~’;cci i - : , .  . staha I ity wc~ I ~,‘hoc : c i i  structure. ‘ ur~ fn .~’aL tc ’r :  of

s i-I t , . iU’ar t .a ~~~ I , : I I I :  ‘ I . ’~~. ; cc;-; f c t,~~ ac id  i~~~i ’d in i t l :i t o e  011 the

of d~-st c tuitho i l d ’  f ur  I _ u t  tuTe - , ‘ - ‘a I . i ,~~\ ’c i .or:tion s-. - i d l y :- .

Flu) ~1C~~t .i O ’ .~’,

B .”, :,acic ’,, 5. 3., J.S. ailkot ;, sc;i R .R.  SoGuile.  1 9 7 7 .  2 , 4 , (n — ’l’m i : i i t r - s t , n —
1 ‘js’ao thence I :‘ ‘- ‘ 5  0 L i  -u ’. : I l i n o t i S  I c - - s o  ‘ era H . - t ,  - m I n i  ciod liv H’ iso—

L L p f l t l t L scanrirrici iII O I. Li ~ , 1  \ I \ 0 Il l . LX.i’Ii I
,‘\~~t,’:i 1 9 : 1 1 1- I L t i .

-h ’ a - t I ’ s : , J h t . ,  J . S .  i’.’ i lH ’a , acid  S, , - .. Shackeito .;’J . lti7n . I)out - ’r - ; sllc’
la~’Lope effec ts in u i :  Len t :,‘ ‘mi ’ L - - ” .- sC~l ~c -o

’- i ’
~~k15 : tion i ’n ’JCt I u ’ Icuc  of

r i n s t rc - tn ‘I in ’t ie  nih U’th : tmobc ’na’s’l cii l c : ’ i , k - . 1’ ; ec~~’:ct oe at  t i n ’  i ’ i c;  lie
car : Chuuduc ai y and Spectroscopy , Phoenix , AZ , —l0 ’~ ~~ ,- - l~) 7i .

-~~~~ c . :, : : , J . ’,l . , 3,3. Sln ’:chcl :ot’d , uuru J .S. H: 1k, ’-s .  1 t i7u . Ik ~ n :~~~-~~~~~~\ c o
O L L l C i Od t.L ’ ~ I ’ ,’ n i t r c ’ a r ’,a ’ut  ir’ t : I L ’Il;UClk-e I CO I d~~ 530, c ;  t : 0’: : - - - “ ‘ - u  isn~~:
cie uLe r in .~ I , .  0 ‘to~.o n I  1 LO LS Lii . ‘l ied to is ~t i lL’I T I _ n ]  , 1 f i  c ’i ’n ’rl Ll  ,il Seats r i : :
calor ir~ ’t i ’ , ’ . ~~~ ‘: n ’ - : c t o ’, at f l i t -  ‘ ‘- - ‘

~~ 1,’ a k ii:~; I , : ; ‘t . ’: lo t  L~q-’}os .i vc’s ,
Pacific (irovc , CA , 15—16 ~ n - i ’ : l’i7 1 .

k on ;e r ; : c , J. I-1 . 1’)77. I t i d t i s ’L  : ‘n  or :-  C - . s:, c I ’ -, ’:: s I I I  t l l e I ’i’I_\ ’ I I ’ ’I l n ’, l l  d~~’a;:~
‘ ‘1 ’ : l L ~iCt IOnS . c ’  -

- 
,‘n t O  i t  the 1-  , : : n. ’ec-: Pesn ’, ; r ,’d h r ’n ’t r ) ’ H’i’-,in~ i’ ,

To: ; - 
- : ‘ L ‘ 

~‘, ‘ l n ’ n t i f I u ’  [ , u ~~ - ,  ‘ I ’ - - , - , ~~ ‘ d i s c o - , HI , 13  J i i i c i ~~ici 1’~i ’,.

Sh.i.akel for ), S.A .  1’)77. Using deut~ — : cu ;;  I a n . ’to) e ~~t I n a ’ t  c.  n. ’ ’ St c I , i
~~ 

- ‘ , - “

- i - - l u  i i  - s ‘ c ’o:~~ 
c ‘,. I I ion i’: o i i ~ n i :  I . ;; ann] I ;- ‘ i ‘cal I - c c  - u t  I a t a l  - ;  I i  tu’. Pr ‘ c I ,  ‘at
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at the Explosives Research Group Seminar , Los Alanns Scientific
Laboratory , Los PJ,anos , N~i , 13 January 1977.

4. Pattern Analys is arid Correlation of Weather and Air
Pollution Da ta in the Pikes Fed:  keclion

Principa l Investigators: ~t : j  Snu~uel P. Finch and Capt Elroy 3.
Flom, Departir~snt of Chemistry and Biological Sciences

Associate Investigators : Ye- j Pobert C. Schaller and Capt Dee
Friesc-c: , Dcpartirunt of Physics , Capt i,’ i l l i~~rn G. Thorpe, Depart-
mer it of Chemistry and Biological Sciences , and Cadets Dennis
Kliza and Karl Scl’,ricket ’, Class of 1977.

Sponsored Lv Frank J. Seiler Research Uatoratory, Air Force
S3stons Corimind (AFSC )

This research I crojeO t has four ::u ’ior area s of c~’rp hasis . They

are (a) the collection and storage of weather sad air pollution data in

a for rai t suitable for analysis, (b) the statistical analysis for correla—

- . icr~ hoU-:eon the weather .oii air 01 lot oar ; oiLiUl , (c) the laberatory

analysis of high ‘~~‘ 1- .u;u air sanpler pad s l- - ’r specif ic  pollutants, arid

( ‘dl tOe physical ::ucdol 1110 of the toixor ac n i t c a - i l  area of’ Colorado Springs ,

‘data col ha~t n.e-ri  L~’~ ; ui  in July  1975. ,-‘icn ~ I ’I ’S5I’.Uto ]3’ one—third of

these data havt ’ I ~.
- . : ,  a t  ‘ r i d  in the ipc ’ I’n’d i Ci te cuies . 1:11 tial analysis

of tii~.’ f irst  of ‘data has at~i1’,’c stXOnn.j cOri ’n ’latl,Ofls between air

c~~I 1,it i cr~ li,’vc’ls arid t’i;l)’erultt lr ;’ , W I ’ c ,5 , i ~~~ , ,  u rn] w in d  :5fl,\’t iofl .

oH: i I i i ~’ii Ocr laboratory an , lys is of a r aas’~~1c’r ~ nus and construct  i O f l

of a c -Ii ’,’s i c.il - - o i l are currently b - a r ; ir ; ’, ’ ’- t - i : , L i  ,c ,  At c ;’c ;u’ as c - t a - :  n’-

~ :1l be the ‘ — - of analysis c:cn ~~, to , i n - t , O t  sp’c ’ i t ’ic hn ’aV’n. ’ s n ’ t ; I

- - uti’ints in I5; i ’ air samp ler m in is .

12
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ions

3. , nrn i  I ) . Ri i~ i a i .  l t) 77 .  I’~it  t e l l :  analysis or-n i nsci r s ’l c i t i on  of
‘,~‘ ‘at 5in ’r ar -id a i r ’ j u l  list  i.~’;; dot, :  in t i n -  Pikes Peak Fd~~; l O I ’ , .  I’ i ’c-c n ’ni ,od at Cc, :
Si x-I-co ~ a ’,u i t a i n  Sect ion , -~i i a  . Cocci cat D o .  ‘1c ’et I us In I-I :. ciiature , 30 Api ’ i I
tc ~77 , tl r oelo\’ , Cl ’ .

a I .)~ ‘ t n ’OSll r a i l ; 01: ol F i s t - n i  ‘tel ’ s; ba r  a k k I ~ I of 1 i v i  s - c t  5 ci
I oP ‘ h:-, :t,d l~~t ;. ori ~

Prir;ci: ’k-Il Irsoo’st I - p, -’ m c  o ’,:~ -l ~ Ir sj , ’d  A. S i i;-;n o ;’ , ,~~ - - c c  : 1  1 , 0 of
Chemisn.s v and Biological ‘dci nsl cn .’s

-c; ,t l nvestn i ‘ 3l t c  ‘a :  Ca; t I owr CflCi 3 . Bie\’ei’ , I 0: A : r ’tra’: II
of CH’j aistrv arid l c i c l c ; I c a l Scior;c’ ’a

H: tIlL ’ i - l u .  J. Seilor Research I ~ Lx ’r’ , s t c i ’ ’ , ~‘di ’ l ’Orc~
‘ds ’aLoi , s 1, 0111.51, : (AF’SC )

‘Ibis project is a coat i ’:LiLi t Ott on. one initsatot ; in l97 tc . Tile

::e ior ’ effort of the stud’’ has ‘eo n 0’ Jc ’ter :cctne what effects-  non—

5otajslc sew-ace effluent :lave on the t e r m ’ ; ;t r ial ocos~;st,e:;: al a-I a ’  it is

I for c ui ’ c,- a t i  on. oie a c— ~~ “ - d~l , ’ w i t  01” iflC l ucit ’S 01 L-\’Li t o\ I con-scuLl - l~

Lions of -ii oac >hot1  , nitrate , c:ilor :iio, salt and n~in’.’ heavy ~~t , : ls. i”cac  1

analysis indicated a c lu laIs  in soil ~ lionnc,i I con~ xssi Lion both as a

ftnlction of Li t ie  su~dcr nir i ’ ic ;a t iO ; ;  ,ir -id also as a lunctson of soil a03’t I i .

This program is bo i ro  cor it i Isut\l  to Ica-ther ’ ‘delineate cause an ,  1 of I cot

relationships in the biological Cod cha in .

Fub i i c i t  ions

‘, i S i n nI’ , CS .  , i ; itd i , ,J. l i I , ”,’n ’i’ . 1977. Studies of the 1150 01 cIn ”. a \ ’  01:  0
irrigation on the I-Jr l- ’orce Acack’,n rn ’ golf course . Alcstr1’ict in i ’ mocenxiirais
of Colorado— g~-’on iin, , Academy of D,’ l t - n Cc ’ , In Press.

- ~‘is, or , ‘1. A. and .J .  I ;~~~~ ‘~~
-
~ 

-
. 1977. Studios of the OSO 01’ con— - I ototi l e

irri gat ion t in the Air Force .- ‘s ’.i~ieno golf cot:: Sn , ’ . Techn ical  5 - c o i l
F’, 1 ’dI~ ~5’ k— 77—0008 , I ‘ r ’ar i ii ,J . Sec I ei’ I3’so~ii’ ch 1 ~i o r s i t o r ’o ’ (Al- SC) , I, 531
,-‘~c,i,h, cri r~’ , t ’i ) , In ~~~~~~~~

5~
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6. Clicni ;an:’sn ’ I L :ca -~ C S

i r o r a - o c  u t  Invost i ’Iator s :  capt  f t ) n n i l l c i  I-I . ‘j 5 I ; : c n , - l  i , ii0 ,u r’tj ’ t -

of Cc;, : at  a: - :irrn I B toloc ico I fc ’~ cocos , ;u-’d ‘a; - ‘ I ,  - ‘~~a P. Davis ,
Fr’a,rti: J .  ‘dcc 1’- t Rasc’arc’h haD cc:ton.’ (, “J ’l’IC ,

Spn cc :soron,i by tub Fr in,~c 3. SeLle r has ’. ‘1uash I aLora c,ory , fa r  j ar ’s ’ :
if’~’:’;t ’ -icc - -; t5 t ;u ; , on i  (AFSC )

dock Jun m’s; t i-it s  ex - has he’, ’r: :‘ec nn,:cn ,c;: tc~’a Lcd . L l  ‘ -~‘c - area s I

C I - )  a 1 n. ;raru,r n search tm dc’ternmi ncc C” ’ - ; : xo tr - s l ‘ a :‘s”Ooi to es tui,,cish

bie S; &O’tr ’,li c-:iar ,i ,i t  ~, -r at  s of :- c ’ ‘ d~ - to ;’ Oo’ (X”F 2 , -a rid (2 - Hi t

~~~, ‘n, r u:L ’r tai :Ietuoiieaa or: of the abson:tion - o’. r u ’~ - . 5 ~~
- H’s -s

,ubasc ~monr 200 to 4000 ani Js trOfliS - f~liS  - n f ’  -m . : ‘ ion w i l l  be ‘ cSOO ,~~
‘ 1’:

Lil t to osto l:~ i sh the I iot~ ss ‘intl - eo~ic ’,nis n; i c r  ‘he  ‘dhc~t - x i  :S3 (  0 ’  9 ‘ T

- asS 55 , Ierstafldinn ’ c t Hue ptioto:hssec u - : t i or r  k act Las ot” D’d ‘~, - 1

I ad.: : c I l n ~ d c -n. :  mc- :  tr:~iOn of .he reaction k ine tic s  isa, the t)h CtO— ,c rn I t :  23 L - . - .

-
- nini c :101 - 

~~
H ’

~~~ oi’o: c1c’uLcirloI: I D . i  n the gas t ,h~ sc: . r , ! i l S  St nd’ ‘ - i i i

or s las ir  ~ u~~’;er ’;s~~rat ion to detenis ~~ ‘ the lasa  us “
~~ ‘ ‘ Si r  ~~5F

‘ or 30 CI 2~
l I 2 ~~~s~~c ni \~ i t i  , n x l  f t c  ‘n~~hus i s on dot ’  o’n’o 0 ’: flC’ 1 1 - 1€ ;

ion i,S txsCi ,, Lrrl flc via a ch~ Its Sd O t 511-c tsr: - .

7. Ar: Lc~,’alnot,ion, of ~‘~ nr ldo ’,icle Ca niibil tic- a it C’.- nut : ‘a I n - c s  n o t ’ inn

P r inc inaul  ~ruvesL: , c i a tc - r :  Cap t Pnl ~ -rt F . a( I l ’  ‘is , I nc c a i t O d  ‘ I S . at - I-’

Ciin sr,;istr’ m’rn f lioicxj ico t Scienoc~c , i-- id Caj ’t lair’1’ c~ Rs’,n s ,
i- I a c t  C - S~ i len k~ sea i’ci’: I Ot~ )~ Li j r ’  

- (Al’SC )

- 1 . it :e Investi ’ a t o m :  t i c  -t ‘ l ;r t , c u  B . Zahr , I n  - c oPt: ~‘r .t of
C1n ’i ’- tstx’~’ ~und I l iu lmoi ,ca l  ‘dci ’ - t a o s

— I ’  ‘usc- ; ’ ‘d hi--’ the Defensc’ 1:ntol  I LOo:ic n ’ i ’n5n I n’, ’ 1’

r ih I s s t u d y  is a coat irs t ,u : n n . ; o r  C n n .  ~ l’r~~1 cit lo t : ;  O F’i h -i .  C~ r : , a’

esn re : ;  i f l  “ ; t ’ ; i . ’ L i c  o- nq i l iE ” ’x I r L y  ~ S ~- 1I i ~ 1cc r i i t ) r ,~~l t l s r ’ou” ch i i t n , , ’r ,it ’ a n ,  

A



a n )  - c norial jar - n : i ” ~,’.’ cs . Rss’’l t r u e  :j a t za ,umna bo tnq ; a c i ” : t , : ~~ I- is

c ‘ H :  0) OSSeSS t r erKil? - 0 l : t n . ’ ;r L ’ ,:K m l  qor ’~e ti c  t ’ ! 1 ’ c i : I n -~’r V’O r, ’c’’,:mn :h :u ’,J

‘ ‘) t L ’r u t i a t  , i c s n : l tc- ’ j c  is. A f ina l mn ’c~ ‘ wi ll ho- subim n ‘ ‘ ‘ i t ’:

8. Coraj ar ’iaon of S-ta ’ us:; In, -: : -c  uses in  I - i c  to a’ ’ , :  I ’ , t o  Ic (‘ad , *5 -a t
U ~~ 

- - ‘ “I - n i ’ ’’, ‘- i~ ci i:

i r ic i l ul Ir ’lvestI ’bat a ’r s : - tCol - t , , . t I  I-I-’u )5 ’ar 1 , Jai u~ 
- 

- ‘ - r a ’~~,
‘- . u j  ‘1.1’ . ‘-I - n ao ns , :its, j Capt I icliKo : , : o ’ ’, ; :  I ‘au r tr- ’ ‘nt  of Cl u awis mo
a ~: Bm o l -  ~ t eat c: - moos ; I ~“o .1 ~~~. r- .. ~~‘I t ’i’ tsiia ’,’;, F~2~ ’ Ac ii -
l O s p L U u l  1ir x :  Lt’, ’ol J .L .  rn: I; npd: 5 crud  i , ’~~~u L lCD. Cats- , D ’ :c .cmar ’ n’ r
> : t~I ’Ili€ t ics

T’ius rc~sc,arc k i_ s ~)r ’aSL’iitl’, ,irss~ - ,‘ a - - - c - - — I - .1 at op . ~~ - t ior- L S c ’e i

- in interest of e’ ;L ’rhli ;i ’ ; i n n j  ta’a i i i  sq I ‘0 , c r ~u;”~’ ai ro Si a ”Isn ;Ir S a ”

n d - i  Ha,,’ test  i,ont ,- t ic ral - ‘ f t c ’  ‘ ‘ ‘ los i x t u ;  c a t  and :0: - l  ‘ ‘ ‘ ‘n l~ t ‘ i , -

LI Stio c ‘ )SS Lb ’, ‘- Lr i~c .  “s~ ror~~.-: - :  ~ ;, idi-’ wc a O)V

,,~cnc ’ ui - ‘ Ion, ~,:l ‘ ‘ ‘ ‘ L’/ .~ n ’ 0, t l  i i  p1 ‘~ ( 1  .j i:tui iC Sf- .7 ’S ‘r ‘

r ’  ri a i’he a ~~:‘ ‘ ~‘o u i I 5  ‘ r ovL ,i , - : ‘ , S , ’  nc ’ -o t t ’,  c o n i c

I t  irL aide x 1 , t i  ar c .  Dur in g  Li,- S -~ • of ‘n 7 I Li d  - 1 1’” mn

“ a , S i ’ t ~~~~~~~~~ L m l a t ’  ion ‘ i t  20 m a u l ’ .’ t i : -  - 1 :’: . - ~~~ - u .

, ci let ,  SI ’ s: ’1’ 11 cant- n,: nt”, rovc,c:’ø ’r ts i, : ‘,sdi’c : I n - :sc:j],,i l ’ ~ t,c :’, s; ‘,j,  ti  La n , ,

Ca t: ‘KS te ~1 -“ vic-us L I C  ~ nr Oi l Il ’ (Ir is-

I u b i i  it ~ i ins

C, c , ~I - 1) , ,  5 ~ . Fur -ar ’, 1” . ,  iS , , - . RsnD t . sl :ci~’,’ , : u u n , ,t J C .  ~‘i K)m l~~- , L i ~7
‘~~t : : i r ; i n l  , n n p t ’n b j c  a ‘ar  La, , - ,~ -s en ‘ - - u c k t s  at  ‘ t ic ’ ti . ’ . A i r  l o i n - , ,c,’r l c c i - - ’ .
* c L L O t I , S~’~es , an ‘ ,n °trc r ’u c i e r , I  - I ’ ”d t c i n ’ - - .~~(:)  H i — i  ,.

) .  ~~Li a : ;tj t:~’ t u ’aI  c-~’1l I s n L i >n of - 1 - l ’~~~it  ‘s i ’ t c ’~ , , ‘ - ‘ - s’ (‘cr ui. - L r
t i  T;~~~ i 

- ‘

‘r i : i c ; ; n a l T i v s a ; t  e n t e r :  S - Cl an I - i .  I , I I I S I :’n ; I d m , I ) ’r mit  nt  ho
(‘I sari :  s ’ rj , i r i ~I El i  ‘I cy ; :  t~~u t  0 ‘ic r  us’ ‘ 1 :

Sj~~’t cIor - , ’(i m y  t i m ’ t i : i r n m c ,~~~. ~~- (  i 0 ’ i  In ’sn , ae’I  S u n  c m a r , ,  ‘n - ‘I

l i - O t t  ni ; t0f l i~ :1(1 (I’,l’ I n  ‘)

- - - “ — — ‘  - ‘---- - ‘ - ‘ - - -‘ -
~~~~~~

-—--
~~~~
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I’eI’onl’1’scus fx lionotus, cl ironi cal ly—eiq xased to 1- .~~“ t~’\’ ‘is of a , ~~, 7 , 8—

tct,i’ackului’od ibenn cn— p— ’choxiri (TCDD ) in Uuta I -m - ‘ - - i ’:. Post c ; t . n n

examination at cnL1lt r’oI  and t,rn ’a t~’~i - : ; , n : ’ u l c t  1 ’ c-:c ~ - , - , , Osm F wsx ’J”a ; to 2.5

~ 
I r c O ik,’I3I) : I r ) r ) l  : - xl to the “ - l o t I rt ’~’,,’a .to I no ohs, ‘r.’ . ll - 1 .  - l i t  ‘p ~ net’s in

or~ctr ’ns or in t o t - i l  body We ‘ i i  t. Ai ’tal ys ‘ci of ‘hr t,’i~’ II  cm’~ : ra:~ -l ;, - : n t

I comt~ -:: t issues ~ci 1 1  be ‘Oi l ; :1 ’  ‘t .~ x i  by 1 lu ly  1 ;77 . Alt1~~ugh

tissu€’ c ’ r ’e;o; a L i on is con~~leLe , t ime ph otm ,nn a cr - oor aphs of C- , ; ’~ ‘c , liver ,

arnd kidney have riot bsk ’l I taken.

10. Radiochur tea l 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

L~j ,. -t .ake in Plant I-I - n t , orial

Principal In’~’tust 1ga ’ or ’:;: Ca p t  daj u ’,,’ , ;  I S ‘ :c ~ I j ( c  ~~~~ sS:t  - t  Alvin
L. ‘,‘oun’ : , Depar tnrciust of Clsn .’au atm’.’ and Its o loxpi cal Set ui m t ’ ec;

:I: *aa sesc-i: by 1”rank J .  Sailer Resear ch Laboratory (AFSC) , su mni
,- ‘ n i 1 ~ j o t ’ , ’, ’  I n i n c ; i t , ;t  icc

In lol ’~ ‘rat s ii’: e>q n, ri ; :b i t s  us in’ ; spot ’ cci I’ .’ de~ i gncx i n c r ’c~ -,’Li m I .‘a a ,

cut and intact roots at ’ sorghum [Sorghum bicolor ( L . )  I-kconscl’ J isesall i n ca

Wo rn ’ - -5nic ’~,: rn ,u  a 1 ci” lover of soil containing 14 parts per million (pI nts )

‘4 C— la lx ’l ’  xi ‘It bi ’ ( 2 , 3 , 7 , 8—u ‘ ‘r ,schin r~~1thenz~~ p— cli t ;x i n )  . i t i c i  a : a--to ;

anii gas ,..- hc ’c .ia ‘,tc,~ : m n ~ chi c c i i , : :  H ‘t~ ’tr ’nan ;n oLr’ ic (d .’— I-I ’d ) ansI : 1c’ai ci of as- tract ~

from :, loo t’ t ’ icicci un - coil, ‘cten,l ,l ft .er  (I’) t h l ’ ,’c - i of is ~ 5 , ‘n~ ~ n c - ai r ’ ’ -  r rid i t~ i t n , d  the

,ib:-i’ -c ~c ’, of ~ICDD (detection l imi t was 100 l u s t  cc per t r i l l  m a r :  ‘ ; F ) . i i ” a  ‘‘ n t

rod r r ) ~~ 5 t ‘c - u .  analysis of the non—ext ,rcct .ul - I , -  r ’si~ It i ,  ‘ i t  ud i n as tn xi t

pres ‘rice of : ; a t  I icien t ‘
~C i on.  r vi t’~’ to be a ~u i  ci’ :1 ’ ‘ t u t  to 430 PPt ‘I t S ti in

t h n  - - ‘ , c : t  t. t c , sc  . St m f t i c  l enL  ru’s ij t in ’ w is cn n ’ F available to cl i,’ur ’act . n ”r m Se

the ‘4 ’— 1-ibc : I ’d  “ i i , ’ l i t - . I I ’ ’ a - ’ s ’ ; , if L 1 m ’ a c t ivity  is l ion; u r c i l t - r ’ n l

‘R’ll)D , t i i ~ cii:-: i t r u mp , i ‘sin : 1 , 1 ‘ a; I ,  ik ’, ’  m r i t a  t - P -  iv ‘ c — of i-a us I n u s  i’,~ ‘t i IF  I ~~
-

i L c ’ I F I ) ( )  I by w’i q i ;t of that. ~w I - l  i~ d t o  the soil.

16
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Publications

Cupello , J.,’-l . ,  fob.  Young , and J .C .H .  Smith. 1977. A ITioLhcxI for
sin’iulating subsurface disposal of herbicides. Weed Science , In Press .

aup~ ’l l o , J.I-l . and A.L.  Young . 1977. Possible TCDD uptake in Sorghum
bicolor (L.) I-~~n, ’nclt. Agronon~ Journal , In Press.

11. D,i s’:.xasal of h erbicide Orange by Soil Incorporation arid
Biodegradation

Princip al Investigators : Capt Alvin L. Young and Capt William
J. Cairney , Departniiont of Chemistry and Biolog ical Sciences ,
and Lt Col Eugene L. Arnold , USAF School of Aerospace Medicine

S~ionsored by Air Force Logistics Comrri:ind/Lfl

Four years of field da ta have been collected from Herbicide

Orange biodegradation plots established in Utah (AF ’LC Test Range Complex)

and Florida (Eglin AEB Reservation ) in 1972. The herbicide , a mixture of

2 , 4-0 and 2 , 4 , 5—T was soil incorporated at rates as high as 4 , 430 l i ; ~ hc.

I ’ er i cnj j c  sampling was conducted on soil levels of 2 , 4—D , 2, 4 , 5—T and the

cc ir ’,t, us’u,nont 2 ,3 , 7 , 8—tetrach loro di benzo--p—dioxin ( TCDD ) as w s - l l  as for the

soil lev is of microorgan.i,sn~s. Significant reduction in the level, of

herbicide occurred ; the estirriited half l i f e  appeared to be in the ran’ne

of 150 to 210 days (Florida and Ltah , respectively) . The d,~xtr o , i , ’,t  m a n

of IItDD foll~~ ed a similar pattern ; the estimated hal f l i fe  a : l p t a u ; ’ aF to

Pt - i~ thn , ’ rangs’ of 225 to 275 days (Florida and Lta h , rs-s;k~.’t uv ol i - ’) . The

microb i al stmxlies Ii , ici ’c - sh~~ n that the ~ip l .) l icat ion of 2 , 4— 0 , n x t  2 , 3 , 5—T

at c r k l : ; c :  a - c ’ rates (5, 000—4 0 , 000 -‘prt ) not only c l i t i  not sterilize the soil ,

Hit.  nn ’tn , l  stimulated t ’hc growth of Ia ’r’ta . u n  m i c r o t l ’c i r ’, :.

‘ c i i ,  c c ,:, - ’, t . LOfl S

O i i i ’ I , A . : , .  , C. E .  ‘t’li ’ m l L c n , ’ r m , I . E .  ,‘ts t i , ’J ~~ , Jd L  t i l l -n i I n ” , otud nd . n S ~ ”k~’n’l: , i~ 
j ’s 7 n . “ ito of 2 , 1 , 7 , 3 — i t r ’an : 1 l ] n . d ns’ x l i b n u s : c o — 1~~~l i a : ’ : r n i  ( ‘ltl)D) in t h e
u-isv - - : : d I d  ~n t ’ :  nid dec’nsut, , i n t n r n ; a t i o m : ra ,’ontrk ’ndat :ono . ‘I’ t x ’l i n i n , - , i l

- c x  m ’t , ‘: -- ,-‘, l- ’A— ’l’P— 71’,— 18 , USAF Ac,idoiir -,’ , CO

17
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12. bcoIo~j ica1 Studies OL 3 IIOP Sc ldc .= j ,  ~~
- ‘ at  - - - ‘

(Il’~” C—52A )_, f i l m  lIED Reserv ati- in ’ , l i a r -F m

l ’ t ’jn c c n ,~1 b eam ’ t~pctors ; ‘ i u ;  - a t ’nj vin L. Youii- ; ,  I-ia j  C n n ;  lu’s 1’ .
TI m i l k e r s , and t ,; :ci ’cnl Lxa~ mis C. P ’,x’C~ -u ’ l’ , ocr , DOIAO ”tS  x c , a (51 Cha ins
and. Biological Sciences

trl5o~ ’,~u Ps’ Air i-arc  - I -- i attics (Ta’,:: , a : - ‘

ax years ‘-f I iclal study have L ocas ’ conp ] (.t(t (,i On the , ‘cxc , :’ ’ :’;tcar’

Of ‘lest Area C—FL’ -,, i,F’ ;l iam -“ i I , FL , a niiiitary t -c- - ’~ -area of -apj ro:-car’~~a - ly

2 . 6  1,552 that - u ’o ,a 73 , 000 knt 2 ,4 , 5— f  and 76, 780 5-3 2 , 4—L i H , c rk-ac i  a

Clc ,U ’llS ,,n the :~x - n , 191. 2 — 1 3 7 0 .  /~i Lno i-jh the : ‘ - i . r o c i - k - a -  tieu r ’-aan ,d a ut i , -J 1 ’

iii tis.’ soil, ~~~~ , the last  -a:etectahl i’csruiuc’: was ; mr, - . in Lx ‘sa Ps’- ’ 1270)

the 5’ - : ; j L m ’ , ,nd of the highly toxic conLLIa u nsa;sr 2 , 3 , 7 ,8—n.s ’t r ac lj o i”  n ! l .- ’ - ~ iZ ) ’— --

05: ca r l  (TCDD ) has 05 t’inisted . i t  is  - c’ 
~

- , ‘ l j  I &l reac t, t hat  (1) ~m l t c  , :n uin;5  ‘LUDLc

:‘ .~~‘,‘ ; ~~‘rssst in tne enviroam~~nt for long ;*~r a ’:xca Of t H i t : c t  ~, t , - - : Loan is

i”nrS ) m . ’r .~’:’c initially presen t at: high coi u~ner ,sLion s on the- soil ,; ‘arT cc,

it ac be - a-n,raui-aa by soi l rlucrcx)r - ,a l 1 c st cn ;  (2)  ~~DD n. : ,c cc ”:,n’ ,ac l ate in tim e

, L3, in ,( ’S Of a n :  c t , t , m’ -,a ; ,t i l ein , birds , f c s l ~, :in~i insects when Lsi: se

Si’ ;ar ’c.cs -a; are , c; a- , ,-- La ‘F~,f c - c  contamicmcnd soils (hot ’ - - 
- 

, the levels

of ‘R~JD in the tons- u n - c - ; apparently do not cc-’ seu’o the levels of ‘IL ’I ‘P - o:u~

in the ct ’i5’Lra r ’Llc ~ ‘I i t .  ; (3) ro~its ’ m t in , rept ; l e a ,  birds , fish on -ia ir I s  ~at s ‘c n ’ ’

t o l s- rat l- , ~~~. , L c x  on no observed t l n - l n ’ t c ’ r t o u i s  effects in field s t , , ius ’sc -, ,

soil levels bcat :wn, c.~ is 10—1 , 500 parts ~~‘-m: trillion (pp t ) ;  a m a  ( 4 )  c - m ”- o~~- - ‘ of

2,131.’ in ti-ic’ , iLcc ~ t - i s -  p ‘rt ions of the envi ronrcrnt can H isv w l n ~c or at~

erosion of soil particles, but 1.c -aclus ng I;,’ w~,ita ’; alone ,.is nnS S not ni ’; ‘c i t  t.o

occur .

l a b  l ications

‘lotus ’;, / t . i , . , Cdi . Tlulken , C.L. Arnold , 3.5. ~
‘
~~1 ’ ~ I i ’ ’ , ,m t sni U . - ’. - ‘ - x l, , t ; ~~~:~ -

1) 7 0 . I” ,ste of 2, 3 ,7,8—i F t  ~; -  ‘Flo ra i iix ’l i a c o— ; ~—dj ox ir i  (‘1100) in the
I
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~nVi 50: ci” , ‘c ’) .: S l c ’ l ’ I  n t ’ ’  a m a  tk ’aat t t ~uc ui  t s i t  ian : roccn; ~:a ’-: i c i t :ions . ‘I’echnicsn I
hen , ” r t  - ‘c- ’,-’nl - ’: - - I’I ’— H— 1 8 , lSiSl” Acoci mmy , . 1: - -

VOam : l ’ ; ,  A. m , .  i c i d  J . I i .  IF m t  1 - t  . I . ” ’17. A lon m ’ : n — i .a ’n’ field s:, hay of
‘- “ ‘~ e ’ t ’- ’ t ’:e amu ccc-sc:ions ~o l i - ” .-, it su n ’~x - t l U v u’  -cn ,n l i ’ ’ in t  ion of : s ino::, ’
h ’ ,u’rI ’sc’, ’, In ’a- . ‘a - a l IHL . ‘t. :e Sa’c i - - L ,  a: d ’j’ ~ - c “.~ 5 ’  1 i n ; a m , 11—1 0 l et s 77 ,
St l e t r c c n , ~4’ , A b n a t n a m o t  L S .

n,1oc’raerh ic a , , . C . ,  A . T .  i,’ouna , a,nci C . i - I .  Ti uc ’ 1 ~’ - i  1977. H l st n c a t i t . i s , ) I a ical
.I .t 05tS JSt05u~.’ t 1 51, , ,t  sH e’s of 1 c ver tissue f r - a ,  ‘F T I Sia ,  ,~: ;x , c- ,~~ ’, Ps-toFu’ , :, : ’

‘ “ : 7 : as j~sl k ’ : a - L u ) . ‘ a ’s ’clm:,ical  f I L l )  i t , ‘HA!’ -’ Ac’ ,m -j ’.’:’: , Ca , In  i ress.

LI . L~~~~i r ’ , ’nra  or ’ C iv i l  En’.~i ‘i, -, . r i n - - ; ,  I f s ; ,  i n ’ s ’ !  I n - ;  T’Ia5~iat ’, l , ’ c , and
f U t s ’r ’i,.ilS

s n c . t.u’ ,s r(’c a s  . i l at t ’ i o c .mt i,an

Pr’usccp,li  l’ nvest a- ;aaa r - - :  C cat ~~~~ tm ,ar:t 3 . hcClelland ,
ia t - ) oc - ’-o n i t  of C i v i l  i , t u q i t c - a  c - i n s : , Elugir Ic ”  i ’ Oi ’ c I - i t c : sm ;t .~~:cs
,5r10 ~~1te r I J i l S

a t , ’- ur c ts  1, r ;tu stress distr i latt a  c . -n in a unidir’ a’ ‘a: ’

f iLu : :et , n ,, m ;  ‘
~ 

‘: , ‘ - I t e  shc ~‘t’ wi t i  a f ,i . n c  n I t s t : ’cca ~an - n n .  slit, ins H- el :

- - ‘ : . A te’.Ftn va i l  paper has Lx ’ ’ ‘ 1  tsr i t Lel ’u , u t m d  a- n )flh ~ t t txi tm ’ ti’j c 

s , dr . h i - iroid Fus ~~nqt~e of t I a t  - Unia ’cs ; ’:- ity of L’~~ub , a: ’ b a

- - :  - ‘ .; .  The f i n v n ’ J i u i f t  w i l l  wi ’i t t n -c s viii , - Ps t i  at  ha for 1~aLI :~

cation botor ’: x n ’ejrbc ’r 1977.

2. i l I a , ’; t m s  dsuvor i c s  I . ’ m ’ , ’-an . ’a.i Mcxiia

LIn’ : 1~2lJ ),S 1 Invest I a i l s  sc Ca~’t P . R. Ga n ” -nn L t , I -~ -c - ‘ a I -c
of Civi l 1I n i ’ ; .~nxoa n ’ing, Eng n nn ,~ ’!- it n ’.; l’lc n ’ i m a c ; t c s  sund S at ’  -r ich ;

Exact SnSliS ion for  el , m a t  i c  w ,u’ - ’~:- at in lay a c  - cia  are ah’ , , t c ,, , c

- c m  - ~ n ltC , ! ’c  ;t O t : ‘ ‘ r m n ” i - u i  i c ~~ c n , ’ , ’ : :  and ‘,iqna l rb ’ s c , I i - n  . : ‘ I , ’ , ” ’

i nncs ton : -n . b u t - I 1~~, - ,~~’, ’r ;t ; , ‘; t :  • - c , : ;  - ‘ ;  t o n  var it ,’~ts sotir c’es h , m vx,’ ’~~” ’n-

St S f f t t ’  j a i l  H’ ( c , n t , I W ’ a .  d , , . c , : - ~‘ O ~‘, LO” , ’O\ i - t a - l ) : ’~’ i n ’  ‘ n ’  r ;a mtu ’ - i n : c S  1’

a u nit , . ’ spherica l cav i t y  l i , i r ;  i x - ’ - ! ;  n i ~ a I  t n  ( ‘ hn xS C p.’r r n  . - Ct’ n n t  , t m  c.
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schae f inite difference ground notion codes. Response of a plate to a

single point farce provides a basis for analyzing the signals recorded

in acoustic emissions.

Publication

The Generalized Ray-Theory and Transient Response of Layered Elastic
Solids with V . II . Pao , Cornell University, to app~~r in Physical Acoustics,
Vol XIII , 1977.

3. F~ n i l i lr i cmm and Stabili ty of Circularly rf~~yJed Cables

i ’ r ’ ir lcj nal  Investiga tor : I-U 3. J.  Russell , DepartiTen t of
Civi l  Encj i n u n ’n : ’ r i r - in ;, Engineering Mechanics and Materials

This work has concentrated on the application of the finite

e i n , ’i’ x d c c t  technique to the study of a cable f a~’,cd bahind an aircraft

a: “ c l  nag in a circular PaIn. he’sadts ( ec im,’L c m -  the ccjulhib ri~~v

-t - and its stability were obtained .

-‘ ub) scat ion ma ;

“ l , a c l ib r iu c t  and S t a l . m  l i t - ,’ of a C ir c u l a r ] ’ .’ 1’ s~’.’ n~~m (Ann ie u:i J ( ~~’t to
‘rt~ c - ’ - - i t ’  :~ i~r - ~~‘ , , “ ‘a r n n n l  of ,“m u s C S  m I t ’ , :101 1-i F- 7 , f i - . - K O — 6 8 6 , July 1~~77 •

Lx ui h rai i,i  and vs n i i i  of a \lmi r l a ‘ Sys ’ ; , I n  LI t t  1 5

Journa l of ~~ c . — ,a ne,u ?&-- ‘ : ;m n ,:cs , Vol 12 , 1 ’ ’  91—1 01 , 1277 .

-I .  fLq do a ; i ’ - ‘Hi ’ 1 : ; , -

l ’ r insn ’ l I n ml l c , ’ , ’ c - c n t m ’ t , u t ’t ’ a t :  ~~~~ :1, x - ;  i , .  ba nansona , J r . ,
- - : 5  of Ci vil  Ihn ds f l eer i f l q , I , ’ p nsn -e l ’ imm ’ ; l’k~ : b u , m n i i c s

iran ‘ ‘
.  s and I t  ( a ~ 1 ‘m’ ; I i .  ~ r F n. ’ , ,-\ I r l-f ‘ret’

- - ;  h , c .  tm cc 
- 

mf , ‘:ct, ], i’ I F ’
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w.. i e  - I ; ‘  cc . ‘I’he m l , ’, t~ i n  ~. I : m r id ysis arc’ ,n’ c’senita 1 i i i  an

A i i  i c  ~ a, - Fm: - c am I 5, -: I ct I c - S - is to } &  
~~~ 1 m c-F: , ~ 1 L’~ t i n  - I

J. ‘~‘ i l ~ - n k. ’i -;c ’ , t t - , ’ I c  a1~~- r , ’ , t ’ ’r, . ‘ m d - i t - i t  i n s ,  of I c ’ - t n x ’ h t m l , ,’,i l i ’m : x - n ’ t

iL ’ l ‘ i t ’ S n i c t  at t b ’ , , - ’ :- -  ‘1 id i Ot , - - I  1 , 1  ‘lv ’ 5 ‘ c~ - 1  ‘-a : : ‘- ‘ c - i n  s i c  St - 5 ’  -1 c ! : ,

r o a n c m n c h  na x ; i  it:

F . F i r s : t~~ I . l , ’i:~ -t ~ t Cal ‘ 1 . ’ : ; t . m m m i i n ’ a t

I r ’ i i m e i c  ~~i I l - i ’  - , , t ’ , n  , :. , ,  Col Joseph U . ‘-~~n ’ - ;a n ’i , I I I ,
l’~m 3 1’. . 5. a ’ r i F b i n ) l . I , -mud ~~ j . j . ‘I,is~ s’l 1 , i) ’, ’t k l r t , r : t  r~c of
C a v i l  t f a : : t ; , ’n - n c c i - ; ,  Lr~, c c l m ’ , ’m’ r 1n - : Sechanics and LIatc ’n” c - ’ u l s

Xci’t : , , 5 , ’ c c c i  i in t im ’ nonlu r sm ’. n r  f i n i t  n ’ ’.’ !n 5l f l t  ‘c~t ana l ysis of

c a l i m ” structures. A at . i d -  wa. ’ I ’m ’i i n  ri in~~~ on the n t :  n e t a  of c- n ‘n ’ t , m  in

: .,, n! , i , t : ’ ,, ’tj ’, -r \ ‘ : ir t ,I t iOn S u ; t n : :  eabI , - ‘ia t ui ’, i l  n 0:5- -nov . ‘rho Cl in t n” ‘ , w a c I

‘~~m ” . ’n ’ I , . 5~~’ t .i 51J 5~ I a computer pn ’~cn i’: w i t  1 m ’ c ! t ar  the i r ’obln ,aiii of n ’ ; u i l m I - i  u

i’V50j~e and stabilit’:’ of c ,tb l n aa  i nn E r  the infl tin ’nicc of steady a’. c i i i .  ‘i’.~

w ,  11 corstira5:e in tbj, s ~I re’, m .

- -.d , l i cat io ims

‘ D,-lui libritns, and N,’itw ’.i l l ’ rn ,x ;-mencies a t  Cable Structures (A L x ; c i l  i t im -si r
Finite El~ i’ent Approach) “ , by W . LI . 1k - r i ’  ; l a t ; l t i  and J. 3. Russell , C si’,j m i t ’  -

and Structures, Vol 6 , pp 267—271.

I’ m - n . . ’ Vibrations of a Cad , ]  e in Three I lean -nsa mania ’’ , by t’A 1. I lm ’nulm n n i , ,
J. 3. Russell, ansi J. D. ~k ’n .n ’ qon s I I I , Journa l of I lit ’ Structural Divan -t i ,
A .S . C .E . , Vol 103 ~&) 515 , pp 1127—1135 .

I ‘ r ’ s;sn a n t tat P n i

l C :5  and Dynamics of C a b in ’ Systerts ” , by I-I . LI . 1k !i, ; ’ ind  ~~ J. : ‘ .

1111, and 3. 3. Russell (j ’r esenstt ”ml by Lt Col ~~s ns ; , ’ i n ; ’ , ,\~ ~c ,j ’ •~ ‘ . H u t  c - ’ - 1
Convention , Dallas , Texas , 28 April 1977.
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- ,-a , : C. Ku .t l  .cI ’m , [ x ’n ~~n t C c ~ - n , ’

~‘i ’ C i v il  1-I nsmj . i c : t ’. ’n ’ c c ’; , i im ’ ;i . n i c~ ic ’ :’~ “IneIsi :ai .cs and ‘ -~ , c  c ia l s
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“ c~:, n r I ’ccs,,’ ‘sac ’: :, : : c c c i i i  it i g fror,i l istener lIoles , i 1 ~ ) I c c a t .  - , - c L i ) , , c ) r , ,
L’O l O i m l ’ ,) 2t , t ,e L’- n s i ’ ,’cL’ :;i t \ ’ , i t ; , . 

- - . —

: ‘m’t.: C-’ i l  ar id c ’: ’ :j  • ‘i’ u t  Cml  Ain al ’,’ a t m s  of IWSian ’, ’ Crac -:s .- - a ’;
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7.  ~~a ,- c— a i : ~~t ’ .ition Relat ionsh i~ - c - - c t - cc
‘i ii u -s C~ -c a ,- . ea,or i s

I ’ L ’ : : - m ’ L c ~~c I  k i m ’ ,’- a ;Ut ’ .~aLo : at :  Y oj  Ixub r ~- -y i-H ~~s~~n -~-x ’ - - I l l  
‘ ,~~~

- - R. l’c ’ain ,m ’i’ , ‘co .mst j - ~ - c , c of C i a  i i - n c::—
c ’. - , Eng ineering ‘I c ”c ,p ,nja j - a -’, anti ‘-lit ,s-::ials

, . : ,, ; - , , d  u’~’ t am e, Air  Peru,,’ ‘ “  ~~~ t ’
:~~~~

’ ac , ‘ - 0, (~“J1\’i~)
K ,  st. ,Lind Hi Force ~~~~ , ~~~

‘l’he I,i’aj ,CL ~~ a ’ c~~~Se is Co :1n5 ’~” iSp ~‘~~n s:— ’ :m . c o m  i i  :‘  -~~ ‘lir’ ,-’,,’,.; i-

~-‘~ur :.usm; cnn— i c a ~ races on sp l i t — r .m n c a j  :~~,l ’ J ’ m,,~~’t ursa: - ,~ -Pc a. :  a c c :  - ‘- a  -
- ‘ , h n ’no ]

it t ’~ ” ‘m; r , ~~tn ,~ i ,- ,‘ t c ,  I~ , - sScta  l)d\’( -  a - - a obt~~u - .a~ far  end - H , . eanmc ’sn s of 2 HF - ” ,

c ’ , 3 1,- at ” ,.and --V wn , tl-’m I SnOd c ,.atr( lid to fact ; grain and ‘,-,‘i t S c lan ai ’.] c -K - rca_ -n-

21’, l air’ to -J r au i ’ . Kx - u t — f i t  O,c)C]—dr’ H n : • ‘, j ar’, c’un~’es l u a u ’, ” ’  -, - ca l -ac: LI

i ’al G i n - cc’ ’ data . The ron~~ining test,s a’; ; I i be tao ‘ s.,- four eium~i ’iLat ar is ’c 5

- - ‘a foot] at 450 
~~ fac - , — ; r c n L n . Ros. ,arab ’, ~~i ii ~~~ “ ,au, -ea:iet ’,~ ’c in _ i J , ics - ” l~~,7 .

ii.  . -

- a:’cac t .’.”-r and Pr : r ’cclpam i , ‘‘cal cl,~tc.-r : C~cpt  Richar,i cH Jell  ms-a’ ,
n-F ::~~n ; s . I’ Civil Cr -P icm ’e r a n - ; ,  1 1u- . ; cnc .-crincl ]4 .~.’la , in -, mc: :  ar id

k i te r  ials

5 ‘- h : . - c ’ , , :  Lg’ H ’ ;-.. Vn ;s ’,.~~I ;‘it ’a tn .-S ‘ - - , - ‘ 01 ‘ ‘ I i - ’ - -

:-l~ t ,Lonal Bmc rr ’a’j of s tandards ~inla tuz iuai l.a c c - ,, As i ’ I- ’ui cn ’
- - , :i n - , and iFs- ‘ I d . i c ’ ~ m , i !  Sct, nace j c ’ -- , tu J~ t n s a

TPL- final j - rO a,st t ’n .
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r t  wa.; c c’Otg . n ’ t ~~~ arid a .-; ‘ ms. n t~n,,, I  to Isla m 

, c , ’ i n , _i i. Il u m eat: at  t 5 t , a ’~,. i, . mnscis c C )  for  r( ’vic’. , , i :  n ’ . ‘c m l , and c r h s t  i n - ; ,

a tii of U:e c’ n.- s m ’ a n c : c  which ~ : - 0S0, n I - t \ l i  L ian t iont  to n ,’x lS t L i i m l

I a in i n c - i ’ - :‘ a l l -  ~m’,nu I . ’ a ,  ‘ ‘ “ ‘ n en- : (A ‘ - - I Ut’ s s’,ucs 
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9. Mesh_Generator

Principal Investigator: Capt c~aiy 3. Butson , Departh~nnt
of Civil Engineering, Engineering Mechanics and Materials

Associate Investigator : Lt Gel Joseph D. Vorgan, III ,
lk’pd r Ua K~n at of Civil Engineering , Engineer ing Mechanics -.mn ’tJ
i- kiteria ls

Durit’an this past academic year the capabilities of the existing

Blending Function (COiNS) Surface and ]Fc.-ch Generator have been c-:<tetsd’ .iF.

It is no.~ passible to mdcl a Poundary using a circular arc segn~ mnt , a

i~xa1ynomial, or a cubic spline (previo usly Lie only available technique) .

The capability to control the cross baundary slope of the surface has

also been acidma.i . Up an s comp letion of a Tech Mei:ra explainin g the computer

code , th ,is research t i  111 Pm ’:’ completed .

10. Solar Enercj’:

Director : Gel ‘Xci lace E. Fluhr , Departrrent of Civil Enm ;i-
neerinq, Engineering Mechanics and Ha terials

Princ ipal Invest igator : Capt Anthony ELl en, Depar t~nent of
Civil Engineering , Engineering Mccluanics and Naterials

Associate Investiga tor : Capt John T. Tinsley , Departn’ent
of Civil Engineering, Engineering Mechanics and Naterials

Resident Engineer : Capt William 3. McClelland, Departnunt
of Civi l Engineering , En gineering :ln ’alsa n n ’mics and ‘ksteriais

S~-onsor .~ I by the Air Force Syster~ Conrtund (AF’SC) throuqls the
Civil Engineering and Environimant l.) - a  ‘lop t t i *n t t  ) )i’ c mairiizatsion (CEll: m l )

The project , Solar Beating Retrofit of MIlitart’ Family ilou sinm c ;,

has concentrated on the gathering of porforrr~ance data and its analysis

to determine t im ’ effects of the various paraniaatm ’ra on overall sy s t m ’s’;

efficic’ncies. ‘ak ’ rk efforts have foccisn iF on optini sc it ion at t l i m ” Pu or

- - ________ —~~~~ 
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I

c m n n s t n s ” l i i n m c  variables and solutio~~ to the problem associated w i t h  k S -

o~~ n a t i o n s  of Uk ’ solar energy s atn .’i :n . An add itional ~~~ years of tests ml

and evaluations are planned .

Publication

FJSRL Technical Report — 76—0008 , Sc’ptm ’ac~~m m r  1976 , Solar Ileating Rc”t ra - . ’f .i Is
of ~‘i iitsur2 Fami ly Housing.

1 ‘i ’m .’ 55:1 i t , I  Is a nt ;s

A St a tus  Rn ‘i n n ’t on the i-’S,n-al -’A Solar J2ser ’ ;’,’ Prc atr an, August 1976, isi :s ,
Winnipeg , Can ’cada .

I r- l j c ro’.’ lr sJ  tile I’ m ” n - ’ c c ) i ’c’~ m I:m ’, of a Solar Energy System, June 1977 , IS iS ,
- r’ i , an;cie , I - H  55 .

11. ‘tensile Tea t c n c ’ c ‘-k i c lu i rme  Controller

Principal I cc ’.’- - c - t i  :, u l o r :  Cant John T. Tinsley , L~~~sir~~~ ’n ’.t
of Civil Eng ir i m’ its- l ’ i n’ mmj , Eng ineering Mechanics .m n sm1 ~-f a t € ’ r i , m l s

The bnterm ’y I~ynanics Tensile Testing Nam chu~ ’ e , as delivermni ,

j ,~ , ‘ ‘ i~.~;i-,le at  : n ~n . :. - ng a tensile test folic~,’ u I , , c  a sing le cOngcl ’x

wa: - - form at a set fraFuenscy and ampi itn,xle. Manua l in~ arc,” ~‘ck - ain ’t is

J’ , c c l i n ’ntl  to change any {uc:cth cnt; .  A c , r ’o,: r a I : l i a m l I ,  i c ’ t ’ , I ~ ‘, ‘ai’- , - t  iS

LI, ’ , ‘ig mmkl m xI to this au-  ‘I . , ’ c , . tha t will ClsiU’ uc lm ’ wav,c’Hs ’ n” - , c ’ : , , ,

ca-’ : i.e coun t or am np l n tube by ~.i roqrcc .i canct • a ~, : thus al 1u\’i . itj .isai t :

na P fur  constant sup , a :15 a ‘a . I c ’ - ad, l i t  ,,on t.o i n  l i t ’ , : ,  : t . ,x_’l :rniciau’i

- - by 95 ‘t ,’n ’cec;t , CI a,’ microprocessor I m. : n ’nan :t ,r i  c i  k-s hams t ik’

a’ ~u ’ i l i t y  of n o:ta_’ n ’ I ; a l  u n at - ’ n . face ‘m m s , t h  c- :—y p F ” t : t m ’-t ’ i , Is, ]. , t n ’ I tS .

1 H ic  n i ’; for - ‘n t n - n H I (~ L.;st —1: , a .

1~~. W i n d  l : m u~~
- n-~ c ’anmV o c ~~ion ~ \ ‘ a - , f n  c: ,

D i s ’ ’e t s m - r :  Col,onc,’i PIat L i . i~ ’ 3. t r a I l ’  , Vice 1~c ’ , u c

- 
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I c’ii:c i~:;i
’, i c l \ . ’n”a t ’,i ’ t , st . or :  ~~n :  Ti~~~~s I ’ . i ’l u I i ’ ’ c ” ’ r : , ! , : ‘k~r u ’~~- : i t

ms)~ C oat ]  n - i  sar i ’s R n ; ’ : l c : , n ’ r n c m n i  ~-k . al~ n n :i ’at ;mni i t - ,’1t: ~~~’i ’
l ,’a

~\c;c -: - . n c a , u t - . hives~ l m t, i F m’ir :  ~~~~~~ I - .  - ‘am n a .csu cc , J c  . ,  ~~~~~ ‘ -

- n . ’ or C r a m  1 1]nnn: ’u €- t”-r’ i cse , L c n m n l n m ’ ’m ’ ,l ’ i,c lu in -rh,,: l ’ s  ar ia’ ’ ] ’  r n  m3LI

n~ lm a ’ t . u c  a ,,i i V. - r - ,c” Ca ’ s ~ :‘;- LI’ n~T : , , , ,  c, - ;C)

A pro i m ~. ” to in c as  . -~ - .n t n ’ the  ai - of a ~~~~~ c ur

ma,): m ~ t in s-; c l - iS  i,~ mn i “ n m l m ’ l c y  (At r Fo rce svi 1 Ln n; m. nu ’_- c’ nn c Hei r ’ ’ :

A ‘ , ‘,,;‘i ’ c ,i c,, ’ ~x ‘~, aii ml C-ar t ui~ -~~- ‘ ‘  I d ; a ~~ t m ’ . , , . - ‘ . ‘t i i cu,~ ;‘ ‘ -r n ;ms’:r ra ’. -

, ,n c .. ’ l  eric , s i l_  c~ ~~M~~c - t n ’ - a . i U  t ’u ~ n , - c . , c :  c ,~ai,,P to c m a  n : a ~~~’~ - . -

.arure . k- :Len;siv~’ -~P ’ a ccac ,iw 1 r ig . nc ’ m . l a’. l it ’’ . a - a - c - s’t 11 i- ;Iln:i ~’ the

1 - t\ — ‘~~. ‘, , ‘c ,d.
’
: no tP,, 5,’,~ ‘ncauim r; r- ~~ - - i : .

- ‘ :  - . tc ’H ’ : i - ‘ of i , S c s : t . s ; - . ’ , I  i . l nm; ic ’:ea n’ ,i , n m ~c

1. i t f f e ~- .s of botch’  1”ac-,ns , ’a-;s or ’~ the ‘a c t : ’ ’ ,cc ’ Fus y ’ Ca s t- p

i’r incic n i l  Tnmv est ic ’iator : L~ Cal Ricltanc] 7.  :

Sn ~‘a c - a  C to

This I ’ m ’S- -ar c ’S rs 1 - ‘c :t i n c - i n ’:- - pl -ca ;l.’ani; ins .‘ a’t of S7~~A

stu-F i. es ~ f t . iac ‘ ‘fleets of isls- . ’ w a  - ;:;t I ’  ‘at: - ;c ; ’ ’ac ’ of ar t o e  , i: -: the c’ urdio—

vsmsc:,ui ~mr svstu,1. ,‘ ct lvi  t i . ’s during this t a-s i-al  were . i i 5 m ’-, n - t’P -

~aop~ ’J m t  315 of t im ~: analvsi  s of time S ’lab Ni ,a tssona Jat .a~ and the devt ’iupr:k ’c:1~

of a c ~a~ -’ qn~ ’:,cr-a t 1 - n of inst c c - . - :  - - On asic i-.; nu cn ’u}:-roca’asors. ‘l’his

pci .:ronroc~,’ss uu sUa ;a n , t ’ snt i on  is~~~ ’ - ‘ lv t - ,’ -n - ’,”nP “ , ‘ :-urt  Lds5t . l .’c mk ’ t i(At i ” ”

arid w ;  11 i - ’ - ’. ’ “ a t iic ’ an~. ul ys :s a lm ;or .it1~tis est- ;ncnmtial for ci m ’tn , cr am ri ng

the J i t a  from - - a - ” ’  E a t ’ ,~ 
- - ‘ : S .  ‘l ime ct t ” a c i ; i s  ol’ a : l c  i n n  inmstrun n ; t  I -

contr o l  ~~e I k-at -s .~ :‘ nno ~;at .ive ; -ressmaI’ e ch,m~i i ’m ’a aiim Co , i ; m ~ , n; ’~ nt ’i . ccul ly

- ‘ : - l  a - iF5~” t~1 Isara n ’~n ”  ‘ “ n d  thi’ i~r i n s ~~c ms n l en~,’I i , m c - , : : c  m iw ’ J raq

I i - n t .
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Pmaa~~’cJ:~ ’ isL o f Llmn: .. - iou] Ui~; in a m n ’r ~ r :q
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~ n t .  - c,’ia], as a sh .i eLi ama r e’ieC t .r( , a c , -t , msi ’,e:’niies ,.tn. c iS u , :5 , tt ia ~~iJ L m :

for -conam.ss cicc - t ’ ions ~u m L C1 ’JiaS. ‘Pi t -  m;ra nhi t e - :  - 3~~
’ is bc-bag Ls nc :~A 1 s c a .

w ;cu ’m ‘
~ a , .  c ,- tb  - ;Ki~~-i’ La .~ - n t .~., 1],\ ’  - I Ic - i  us i ng a -a ’n:np m :tna ’ t n , - . 1 to -, in t-,-cT:Jaise

the re - ... vu balsa’ :: n ,’ n ’s , t ’  K)  nrod ,,ei’tieS.

3. Jul K 1’ : - artia?s of .\n atam n,5 - ‘ ‘ . i i,: tls R, a i. stiv.i tr ’ -damI i-lass Arsen ide

“r l n cj ; ~~ l lnvessr, c :mt ors : t a ]  Pdlxsrt 3. Masa , 2 Lt ka r’nd’, ’ 1”r -ins t z ,
I -: fl t~’p ‘it , of Li eeC s i~~~~i1  c-nc: ] c ’ mS ,’r i-n’s

- - ‘ cuso n :mxc ha ~ 
,s dv Cl an ,’ LS,-~ - ’ A c - m a n t l e s  i~~Lun :at cm’a’

Tlscc ir tont. of tJ :ic - research n to study h ail t i n  a :  t it ” ’ , resas~

Lxv i  Isy sunad carr.n . m .’i. : om — t , c a t i s c u s  in ’: ~~gh resistivi La ’ sai’ynln ‘s of P - un: :

Arsc -naid e an  C -s- s being su d jee t :mb to a ha .:ngs t~~~~cra Cure ~70 0_ 5 0 0 m ’ 
~~ a’sn s~,ri I

CI. ,‘i ‘i ’ , n t ’ ,ic i.i i n :  3’ , L - - . Cun ’r-. -r ’:C e ff or t s  sir s- d i i  aS ’i n - c -  
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- l m ” - ’n : l O  ai’ig ,,m I ’ i . t - ; h  rn .ss c , l t  l v it y , L~~c~~’, -n ’ , , m t : c c , -— , m-a c \ - c c - l m ’ n c t ., ,  l u l l  n: 1’ f n .~’C svist- ’ nc’ ,.

- : f , l c c s i t i o n i s

~~ ior A l P m ’r I  - J .  i~~sa a n t i  iS . P. Ctr , ’e ’ - ,~~~ , L’i u a i ’, m c t n - n ’ ; c ’ , m t ions of t m ’

us ion L I I  , ‘~ a c ;:~ - -- m l  1t Inc t m  ‘l, , - cs ’HIm ” *
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‘l’his c n ,m cn er  has been -, it ’Cn ’;,ted for publication in t h e  Journa l of Luxnines’:m ’c ’ cc -a - ,
] lort im—Iiotland i c-b ’ usli i ng Con r l ’ ,ua ’1’ , Amsterdam.

A 1’.k :i ’lc :-c-t ; ’c ef ’ n - - I  by the Joint Services i . h c n : t r a c ’,ics i’ nT’ m-; r su : l  under contract
-,‘CmIi— 0 7—72—C —0 25 9 .

a ’, S - t ’. i ; c s a t m .n l Science Sa’ü .x)s,’i tar, ’ ~ind h ‘I . l ’ ~ :, c . of i , ] m n ,:t,r iaa l ~:t aqs nan :r thg ,
Uni ’. ’ .. ’sc -c Sty of Illinois, Urb-susat , Illinois.

4 .  Dig ita l P h I  t , . - s a i ln : can the If-~~—l6

Principal :: ‘, “ , . .‘c ’c t , i - : ”u t n - - s :  Cu1:t: Arthur R. i:i h I -  a , ba- -cir t:’~ -r;t c-f
h - tIa-m ~tr ic:u .1 1 :155 1 nacerira j

the Frank J.  Seller Ros:m ’ir cc h L,snber:i ’an i” .

This filteu”i . c a m a projec t was carried out to - . in ,.-”alop A/b and SpA

c, :m s:rf ,ac ’ i nac for the 1 YP— 16 microprocessor , and to verify the c-n

5or the : “auc ial n ’c - , -- . This has been accomplished ta : (A t Ic -. ’ a~ c.i of C1C Iacal ~,-r ’t

and the IMP is ready to a u n t ’  on to other proj ects. In :ankiit .ion ,

cia s in c s m i l 7 i c s t : a t  increase in f i l ter  t a -n b  over IsSue 8080 was not- ‘. 1 on the

3. Tensile Tester l c , s t r n t ’ m - c , t atio;s

Princ ipal. Invos ti - s it ar :  — ‘ ‘ c t  Cha rles P . tans-I  I S , T I E , h , k ç m : n ’’ 5 1  - Is
of Electrica l Et a- .; i nsa-using

A 1. -r d innini: , ir a’ ala’s i - ; n  wait d e n  ‘lai-’eb for an inn ’t ,r . : ‘c - ’c: t  . it i cn s ::’ s t m t :

to be crisP dv :l- ’c ;- :-t in mn ~u a t c  n c l t i  -cs tensi le testing ‘ h mS d i . ) ~- - . The c -ac - tm -n” ,

i ncluded digi ta l to analog co sa-’m r n .n .on, ana . h n ~~c : nrria’o ssj la , ; , - ur i c  disp.l aiv

mc ct. ions .

it~ ‘i’ r’ .ft en—Lj nk Sinu],a tor

Princ ipal, I n n - i c - I  - t i t a n  Ca pt in h: c b’ , m ~, I . i i  - c - i n m t ,‘ m rt ’ n i t
at  Elan tr i u t  I t i n ;  i r ’,n ~~~~5 ins

- a d  by Al- ’ m ’mni i i ’ tu n .i c , i t u .onis bc” - ce
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This j ’ r n : p -ct ‘,u~c- m’sI . , aI. 1 i c - l i t  P Cu) ; ,‘ x t .’v - c a n ’ , c i : ;  d y  sini ,m I ,  i - u for ’

a t u c , c O a s ) n c 1 : c - u h i m : , a t ’ m , .n r c , -~ li nk. ‘S l u m -  c ; i i i n t i l . a t , i i  d ’ i ’ c - , c - , t a ’ c -  a c m r r m ~ - c sj - ;u~1

wl i’ ’c-m ’ anplitude is conuta ’o lt a c  by a ic - i l ’ ] t - - - c I ,  - b c - t i c -  ‘ - c  (Acing r c i - ; n i a ] .

7. ~~ -mce ‘rest Prajr , mm Ex sn ’r.i ’~~’ :’ ‘ ac-m t - .
-

Sr i n s cuj k u l l n i v m ’ s t m — ; s n t o n ’ : Capt l - ~~’ : i  : ,  : J .  * n n c n .- I  ,

of :- :hectrical U S c - i t e m - i ’  i.ng

iussociatm. ’ l n i ’ ,’m ’ s t  n m c s i L.) 1’ : C, ic ~ t S t n ,”, ’~ c ,  K. t O d i - In u c , ,  P -d kmr ” i’~~- c : C
of I t 1’ -ct n - i s ” ,  I i n s ;  I n ’ mn .’a’n: u r i c ;

i~ ) n I~~)r:  Director of tSpica , h i m ’u d n 1t r , s t e r c s , 1

The Space Test I’rogramm ( STP ) involves tiac’ l,aau im S’, of Si - i , ’ sp -
-

m ’c’4 )tsa c - i s -a tc,; w i t h  Clans ,’ Director of Spua m ’ , tc i-3’1- ’ , as the c>:mtrc:tivm ’ , u n  :- . -~ ,I 1’ s

the [~~D. Spsmcs- test program ec-cs ~. i at -c i t  are secondary ‘aylosucis t i  t do

nct have sufficient priority fur  a dm idi m :s ,tn al  launch. In t u e  l~~i c ; t  ti ’i n  n c ’

has bea~n no fan ”c ’imi rationale for ti-me n’m , - tj’a’nI i f  establishing the order of

launcls for these S~L? exper is’,~.’iatc- . This investigation is providir,~r tl ’-

Director of Space with explicit criteria , 1,~ oCi~thw’cs , and reconm~si oiaLions

concerning STP priorities. During this next year the investigations will

be expanded to include updat .i n sn ; a history of STP a n u S  its value to t,J im ’ l A n i ’ .

Presentations

Briefed to Director of Space at l1eudm~’ kur ’t ’.eria , tSI~J- ’ , l’iash] n c - ; L n n l  I),,’ ,
1 Savn ’s’dm. ’r 137;,.

8. b i n d  H a l  i., ’oinr cr un i c , n t  ‘ic-ants l ’ c’rforn~~nce ~-‘nn i ton’

I r i  n uc ’i, p ,ml  I n u ’ -, ’n ‘:;t .n gu t  a - r am : Cal ‘t Roy L. Schii ’ci m ’SI n u - ; ~m : P , m c  s’,
p, t i c -a r , Departnunt of i- : l ect,i ’ica l I n p  i n l e t - r u  i i-;

i’,,’m s n ’ me i , i t m ’  h i i ~’i’c~ t , i n ; s u t a r :  Capt t ’h t ,uu’ les i : .  P&irsall ,  I n - c  an  t a ’ i

ol I :h , n trical L n s ’ ; i n m t ’ n ’ r m n s n ;

SixDnsorcid In ’ I i , - Parc Air Dc-- ’IO l n i ik ’ i  i t . Cent n ’S Post—I t n ’t ( n I  , u i
7 Proyrarns and AI”CS

) q



~1~li:~ goal - n t  t ,csis ‘r o t ’  -at  ‘s t o  i l i ’ i tj n p ~ a rut . n t ’, ’; x -  :m , ’ sy :n n , c m c ( -

- , n r s i ’ c r  for - l i - n i t  a ]  , ‘ n t : E ” f l S t - ’, u i  ‘ nra sl’d ; t t : I : s : t s t - n”. i c c ,’n - . An i c i s ’ r- - - h u t

cci nn ,:t’ .es ~~~~~~~~~~~~~~~~ 
- : ‘c’ c ’m ’ ,~~“ - ar”it  ar i a :  St ‘cc:.i’r,ia,” - f~m SE arid Rccw’si’zm:’ I”,FS

has bm ’m . ’ n i  decc-m i , : n : , m j , Cu :mc - tL ,,.cL-,’m . i and mli~i, 1\” L ’l ’ m ’ti to ~‘c - ’ csistc,s ’nn, -l ’ . ‘l i i i - ,~~,
- - , - - :

tla,i s vt-cr was ~- - ‘ -.i - netstation ~uP  pub I . c u t  m e n u .

i” ra ’:mec~tat t ans

“ A Ru -cn . :rsi Va- Dii; u. tal Per ’ : - , nr ’ u c ~ ‘- ‘ P ’:  tor ” by C:mI t,ains Roy I 5 1 0 U S c n . -c- i c - i’
Char les U . I - . a is c i l i  rush Liisn”: N . t i c - a r .  Tenth Asilon’ar Cc~c m!-- n ’- c m  n
Cin ’cu .it,s Si gn r , l l t ;  and Systems , Pacifn ,‘ (‘nc- ny c ’ n .3’, 22- —IL :t ~-- . ’ ~~~ l O 7~

~) USAFA Sn- a b u t ’ 1- Cu , n- ’

Direc tor: Col Wallace E. Fluhr , t tl- ’ n ’i t”

Prj n sc~ c . -su i ‘ l ’, ’m ’:’ -:L s - ’ d d l t , u r :  Capt An tndny 111, - c u , ~~~~~

,-“ssanet , ’nte I n n - - a t i. ’. aa t , nrs : Capt ‘I’inslcy , DFC~~1, Csu : I, Xd ’)\’ L.
S-ai’iai c .-si nsj, I )n ,. -; , s u i ’t ’ c : , m c t  of Flm ”ct’ r t c a l mSr s ’r iin c ’er irsc , 1 LIs
c ’o thm ’r t ,

Dfl:iL work on Use solar pro ’ sass has lx~, rs sic-cl t ‘a sIc -C ion ,u nk

lica t .ion of earl  i c - n :  designs . Consulting serv i ces aura ’ : 5 0 , 1  , I P  On a

regular basis.

E n ” ‘s- ’ci t  mt ’ la ni

“A Sn ‘ l , i r  i lcntic - m ’ I n s - ;t  r ’ u n c ~ ’nstation and Control S’> a.;I  n - n m :  n a  t ’a~’t Roy L .
Schrn,iesinq, l~ ”j v n r t a ’, m , :1 of Plac E rica? l t n n ; i i a em - i ’ i ri m , ,  -::n-,I It p IP cIi,I .I’ nt
S. :‘Iillcr , ESSAI” (Retired ) . Tenth J\silonru r ‘n ~5t ’m ’ n’ , - ni ’t - on Ci rcn,,dts S i n , ins , ’i l  s
-c- sd Systems , ‘c-cl E n s ’  Prove CA , 2 2 — 2 4  Noa ’n , ’nul c- ~

- 
~~~~

10. i n s  im5 ’’ic-t~ System Ri: Ii  a’ Eel . ‘ i ,. ’ ( I  ‘15155 )

P r in c i l c - i l Invest ‘ c , ’ n t n c - r :  Un -f , u c - ra’ i , .  s l u r - c- , ,  , t~’ ’t 5tn ’ i - ‘ s e of
I3,et:trical Sn u ’ : m ” - , t A ’ I ’ n c i -  -

i’, 5 : d l , ~, i , I t ( .  Inv est in ;c ’i t ’ - ’ s :  i t  Co l Hn .l m a i r  P . G n - m l u n , ’ , ~~ 
- 

~~
- - -

of i I I ~ ~:t r - u t _ cc - I l n n , ; i : i _ , u ’ i  nm ;

- - ‘ - ‘ c c  Air I” i ’ t ’ ma ’  l ’in ’j c i n c : ;  ci (A1 ’P( ’] 

-‘~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘. - - - -



‘i ’hn~ i’ nis , ,m c i iu H ” System ISc - m l i n .~ Em - - i s ’  ( i ’l1~ 5) 1:1 a ~ - a t . c a in e ’s t i : ,  -

c-Uc-~~ im dm . :s on ’ the Air I n crcn ’ i’im ’ sm ; x , n ’, )d  cc of a I ’  -Lm n~t ial r a c l n ’ c s i r — s n ,ir’,’i’: ci .,]-

c - f r s i t i -m j ic - \ : ‘- u ’ i ’ : : , c c c  cations syst~~~. c~~e , - I 12 ,, ic :;S ,ni that t h u  USi,I”I, t~ ’~n” i c - i —

us e sic- a ra ’celvinsg c-t ,stion ta r the test of a rn ’am ’t’ , n ‘f - c , ‘ ‘ - Ch it c ’ c ’ ~ -at ’ s

to n,~ laur ,sl~~b fran - , t ca- l S c H t -  uta n un i s  -‘li,ssi ,h , , I- ~,nn n n - ’ on : 1 hunt ” 1 7 ’ , .

a ra-usnive r c-i te , r i sc ”- USAFA i - crc , cac- i~ m n  c s-a t of the test ‘a c ,, .~~~- n c  anuns i

fc-ins t ,cated a h~gk n p i i r i  -antenna rind c - r u  i n i t t ’ r i i n n : i  t b  fil ta ’r .  ‘i’et :i u ’iica l

- : ‘art was also prc’v~. ’,,ltrb Lv St Cal Graham t n :  tic f c a a - c u  of a E ly—over

I i ’  check out (At” s’5u i ’ious rece iver S L E , n ’S .

I” • ‘. c ’ , ea~ of IS then~~tica t Sciences

1. Stra~~~~c a  Ca~-ru n sn I - 5 -n t  Sc I U- ‘r ’i’.~an c~~cat ions I rS ‘ ‘ I

Principa l Invest : - c , i t s l ’ r :  LIs Ccl k i l l  r ain: ’- ‘1’. ii c ds , s-r c , III

Sc nc - s c - marc - s i  by AF I’,’- - - , ic~~)rls I ,oI:- , P1- tiC

Tiu -~ general -s ;rc nc-sn” of the researcis is I n n  par t s ’- n: c - r n  ‘ tc-m ’t , ‘a : ‘

render conic- i l  t s r i -  - services to the Ai r :  Force ‘ -
~~~ ~)fl5 1,5 5 in - ‘ ‘ ‘ : : - DI LU -i, r

constlnuirsg investigation oil the nuclear ‘,t u lisa- i’ -’ s b n i  iities in ti me (IS t d tn ’c - Lt -~’ r i c

C3 Sy3t~~n. ~b - u c - t e  List ’ I”, ” ]  Iet ’, c c :  :o,~ l l :  h a y ,  I n n - c ’  conplot si , m r n , i i’n ’nnc~’nr rlm\:

to ‘-‘, I 151

an . “ A I-i ’s A’n m ’ n”achi to Launch on t ( U )  ,
“ Sa ’cI ’c ’t , .

b. “ On Ist:v’ - l u  - a c-c- an I u i v a ’ s t c , i ’n a t ’  t : t  n - ,~~t t ’ c - - , ’ for nILr’ l ,  t u l  m u  n i n ’m n umn n n c—

h.c-, ;., ’l S’ ic’s’i,’, tha ln  i ’ ’ - ~~~V i t ’, , m ’ l ’ ’ )flS tn’st:en’-cs .”

c. in Cc’’nuncs t ’j - t u c i l  i’’n’amet . - - i n c - c  P i ’ e t cn ’, nt’ ’ l ’ l , i r u  i ’c n n ’ t h in ’ (55 ‘ ‘1i r n ,j nn- n

a 7 c , I sO1i’ - - t  0

In -c i t l t l i  t i n c - i ,  c.ian tc ‘ m i n t  c i ,  n’t’ i ‘ n ‘ i  i n c a ] uca :

a. - ‘- x - n a ~ u c i , i t i t m ;  mii i m i n t  j t ’j nmt ‘ n ’; ins  I Cc-Al A c-ci;~~~ - c  ‘ ,
~~i t i n -
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Parachute/Rocket System Test , to be perforircd on 15 June. Personnel frons

DFIT and DFUE are involved .

b. Consultin g in the final nais ase of the US Warning System Study.

c. Participating in the design of a surv ivable system of

ILD l-~I’ri sensors.

U . Re’,-’ ia ’sin ig existing Attack Assessn~~nt algorithms to deter-

mine their unstated , ir rpl icit assumptions , with an eye tc~~ard determining

the fossibility of improving their per formance.

2 .  An Encke Method in Poincare ’ - Similar Elenonts

Princip al Investicjator c Lt Col Hayes N. Bryan

Spensored by F. J .  Seiler Research Lab , AFSC

The purpose of this research is to derive and nuno rica lly confirm

the equations for an Encke— Method (nizncrica lly integrating the difference

beta’s -ec u the full set of differential equations and a simplified but analy—

tically solvable set of differential equations) in the Poincar e ’ - Simi lar

(PS) Satellite Orbital Elerrcnts developed by Scheifele. This is an

extention of previous research , which was performed on a set of elements

havincj t o ,xd n . a - ; mca l singularities at zero eccentricity and inc linat ions .

The PS elements , developed in the interim, are topoloqically l’e’ mil ,iS.

This is significan t , as the groat imajority of satellites have near-zero

eccentricity and inclination. The Encke method , involving a i , e d i l i - ’d

function that lu’; be sm oother and of several orders c- n-a - I I m ’t ’  I k i c a l  t i i , l m ’ ,

has fi s t _ c  .
~ 

‘ I n n  S c - i I of ic-rov idin n~ sa’~~ngs in the conputer t ime j iuv anl y n ‘ml

L 

in ni,,usvric C h i t  - - ‘ratioi i as well as providin g a 1, i r - ; c - i  num ber at

_ _ _  ~~~~~~~~~~~~~~~~~ —— - “—~~~~~ ‘ . . - -~~~‘~~~~~- - -------‘------- -—‘-‘ - ‘
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significant digits accuracy while still using sinm; lc—pr c-cision inte—

yratiori . The Technology Developrre nt Office of ‘IASA ’s Johnson Sn- n c,

Center is interested in the results of the work , being .1!sI t iJia -t ,n ’lV

involved wi th the development of the PS eler ,onts.

3. Shock Waves in E~~~p~ives

Principa l Investiga tor: Lt Col Ja mes 11 .  Wade

Sporssorcrd by F ’ . J .  Seiler Research Lab , AFSC

The objective of this project is to n’odel the shock wave trnus’ n ’ -l-

ing in an explosive with the Shock II ugi~~not equations to yield pressure

predicti ons having better agreenQnt with measured pressures , even tUc--ac - Ic

the measur ed pressure pulses display scatter in ninny exi sar in ’enct s .  The

work has consisted of an assessment of the Shock—Iluquenot a ;ci it I anu s sc CL

a decided emphasis on waves in explosives and the intractaL~iiLrcs of a

non-nor mal shock wave traversing the explosive . Studs’ of various ‘ c- , : ‘ - n i-

I st ’s-a l ts on the umaasurenient of i ressure data in ax~ ‘inc-s m vi- S s \ ’ i c:~ - c i

Lava- t ,&~. n c u  accomplished to qain an appreciation of t ,Ii e ianc -cic’ aeu5 of

n -;g~-t’rul u1sL~.l l  error and t, n m p a - s  the d u i c - ; i i m ’ or pecul iar c c c  , c :~ a in c-,’i cuclu

finc-l nc-:g ‘n -r c n c~,-n i tan I, oats were oi . f , u n ‘i m P ;  i . a. , n cu talsi isa of the m l ,  -s fat_ ct_-

conditions as — 
~ives [ravel i n t o  i j ia with iii IIer”ast sc s n S L t  m c  ,uc ~ - i c - I  ic 

- ‘- - . or Lin e as’ r u t h - r i a n  a ’ j of the recorded elcctria~i l  S i m ; n s n i  Ic: w i t ] :

a ~,‘ong -ccl , - i ’ ccx ,ie wi Lii speci I ic assumptions wlsich the mao s~5 i u :K - c m l  di, aol

i m ’ f l n ’ m ’I : i’n , \’~ a’w’ of the L- > c t . J m .~ 15-s ~~~ -n ’osn .’Ir [a shiam ’l’c ‘S,’ ivm c c  in  d u o  i c ’t ’ ry

- c - n b p15 1-a-cs. ‘-‘aisthtnt n wart: w i l l  involve [c - Sins - ; th’s’ n a-:j ’~ ’n ’ c : ’ m  c i t  ‘ I n ,  it - i

[ron’c i one type of cxplosiv ’� and c : i t c o i i in ’ ; i t  w i t h  f t c ’ l h  - a, , S s c - i c ;  “ du u c1 i

will ‘~ i ye the same values for ‘c-c- m i  - : : m c - ; - - - , ‘ - ‘ n c  I n , ’ 1 - i l  a i t  - -n ’s’ .

33
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- ‘j i ~ c - c - ’  I c .  i - I  L~ ; ,  - n ’  k -  ~‘~‘H c ’ n  ,. • - -  i c -c - ‘ ‘i , n  -

a~ nc , : -~~ - n ~ c C’ ’~~~ - - t , ‘,1~ i ’ .~ - , i i i ” c a c . ;~it , ~~~~~ , n  - -

i , )u,r l r . - .; [ c i t , r - b a r  a I n t , I- c- inrs Slsn r — :~~nm , i c , - , n m u n t r i -’, nc\’e ,~i - 1.. ~~n

Lii- c ~ is - ,,‘ SiPi ci l  it ’ u oi : t~~ it , I , sin ic  m - c - - n ’ c • -c  , t  as n~ - -is ’ a . ‘t , i t nc- i t i n , - -
~~~

SiOn VOl ’S-ic- edn ’t i i’ [i. ii-;e L t m ’ n l t h i ,i c,I 101 ~~~~~~~~~ tA - i t , I’.’,, n: c h O t  ‘r’ i ’ v c o u i ~ I ”

avriii , cl - lr ,n Li ii’ PC - -n - a r i: ’ at  comnput s’r - i ’ i e l s .  ‘i ’h i c ’ i , L ” ,~~, I W,, ic - : yci lc —

dam , ‘m s n q a m u l i c - t c - xu c - ; t ina; i ’ ’ - ’ ]  - l m i s & n t ”, l n ’  is [lucy i - - n ’ , c -n c r u i t , i b l n , .  f ’eci u , n n m i ,vii

t-:.:; -- n ’ t c ,; ~‘i t , ‘i C , , , ‘.‘n, ’ r j f m i ’ n l  t i n - c r - -  m e ,  ‘ s o u tpu t s  for n un ’s  ‘ n c - i ’  m u -  , .  - c

5 r l m A V  i i I K k ’ l ’ i’, ’i i ’.’ to cl’ ’ ,’c-l ,O ) cl nst ’d i.Oi , i i i  ni -a l a - I  l i L y  c , i l c u l , i t , ioris w i t ,J u i n i

Li ’ ’ ‘~~ , - c  c-s an O ( - t i O I )  t a ,, t I m ”  t n ’ ~~~- -- - ”  ‘ -: i c - S  i , i u a l a i L i ’ ) n m  r a m n ,i t i t n nn ’us , ta’

r i  - - , t y  a x i a l  c i’; s’i”i ta ’in - , - L~ t :ontorn~ ia l ot t i i s ’ i n ’Oii t , i c - n c; [0 U -  ‘cci ’--

C’ )S~ ~i t  1 I, I - - W ’  ~, I c , i ~ - m on S c  - n i t  s I n ’om Lisa ’ Si “r u I s i t , n a n ~ : , ins, i 1,0 i n n -  ‘an ’—

nra t a s l i t  - 1 , i t  i -ca t , I ,, ‘ l i i i : mt - c c  n - ‘- ‘ n - I n  
~; ‘ad sit - a - ‘ I ’ m for - - I -  i n n - c I a

,SI n Ii . - ; 5I ’ I l  (,) f c - ’ i n ; l ’ n n ( ’  ~‘,“ iVs ’c- t , u’ai , i’ mh m Lii,’ , ‘ , m n ’ I i m .
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- c- ‘c r u t  sS— m’-2 in t’ack ’t ia’- :i n s i L i t ’nr s ‘ i n  x : i ’ smi ctr ;

- ‘ ‘ I . ’ a-I  [ : c ; - St ’ - c i t - c  : ‘0]  Su ii L t , ’ r 1]. t L

-
~~ a - c i a’ t h~ 

- :“,V i , 5 t  au Si ’ iOi ices Si  V is it  ‘u s , I- Li’S

1i~~ ‘- 0  ‘ , S , ,r io:ua l n u ~~ - l V c P  I T S  t i sc , a - I  mt , , 0c 1 of an ” A - c ; t n , i l  nc-c-i—

L I- m t ici ’ ~~-c - 1-l~~~a- ; c-~ ’i’ , , i : ’  n i t i c L s’ , ‘ , , c , t i +’ L Vt, and t , L . a; , cc n m - : . ‘- i - i - ’ , m m d l , .

s ~x ’ c i c - C  ~,i- oi:i t , ,ul ,nl~ ; . ‘- S i t  c-i t,i’ua- , i ’ - ,-’ i n  P S , .  I c t ’ . ’ OS h a n c - l i m a - i d  ; r oci -an—

. , Y , , - ‘s lc ’ -, i I d t ( ’)n ’ c~ , i , t is L s ’ - , ’ i , ’ i U i c ’  t m )  proc-s in:- tI - i- , - n c - n i u t  - in S to t s l s  a~~i

O IL’ : ci , ’ r ] c -~ , 1 ms : c n l ’ i O c L s I  on such ‘,‘i1~,’Li l - n ’ k : - - - 
-
. ‘l’ i’ Li cc - ic ’, - c- ‘ c - n c  c ’ c nt_ i

,,, ccs L’s ’ t C j r sx;s sin c-nit _ i a t l i , cJht— ~’ l c - l s u s 1 i I q  c ,-roc r-:u: Sac ’ ,’ i,, i, ’ a - ,’; -: :~ - i ’  i d .

“ i t ,u’ ,,- -,~ s’rk u5L’tc n c - ’,; a’on;~ ’r csssn5- b the cs-i n - .-;t:ia l, ~ rO~; n ’~c-i so t1y 1 it can

1. ic- oL d • c - I m ’  - 1)1’ has - 223 strep c. a i i  tv or t h e  SR 52 s i t ,  “ m ’orrs ’m~l , - n i ’i3

P otim n c 01 tJ ’mi ’ — )1, ck sVet , id - t 1 1) 15 t_5 f Lii -, ’ I ~~ s ’ - u ; s -  r isum ’I , I u s e , ~l15cc a~sn’ —

oh s  com’r ss’Lions ‘ mn ,’e at_idea .

‘l’ n u r n - ’ ,u n ’r ,u l  i loicars- - c - n - c-s u n : ,  — hl rha cs  l-m :-,’i ’ ,m C- c~- c ’ ‘ -

[‘‘i m m c r p c l  l Ist ’- -ac t i c - c -t o S s :  Cc-~’iis~,c, nsc - ,,J - nSa J . ,‘,, n c ’ c-- c-ni b J n , ’- i , , - U . 
—

~~~~
‘nI ,c-- - 0 0  1 ny ‘. - - to ’s’. ’ ‘-~ c i - :  : mn;  A m -  - c’-s~ IIcn ’t_sspoci ’ ’ La i c t  - r il , n ’CC ,

l ] n t  c- c r: ‘ cc;, - - : t h i s p r ej m ’c t  i s  [0 dm , ,’v~’-loj - ci  n~ - t I ’mn -’t :  of Ci’ , ’ - i t  cisc ci

. t ,ho . ‘ mt tca l ;- ~~~ c- -~~ 0,  ~— : , , m ,i ’ . - ; i  an ’- - .m ‘~ m Veii a l a n  t: l Zm~~c c c l ’  I - Siat,oac ,i; ’hsc; 01

t h~’ scorns ’ ; aL a  m i - n i ’ , “ -‘, i i c ; m ’ c - n t i n i l ,u i t j , m?s ” , u ; :on , - c  : ‘ h ; m ” , St : ;  01: ~~~it’  ~nroiicsm 1 pr~~- cue-’

ci : ’ :  i cu l t c e s  u ,  ‘ r a - -l ,i, tEn c-rich 1 ;n ’n ’n i e .  Ti) LISi l , ’ , the l n il. 1 ’ , a ’ ~~~ i’~- c - - u k  cat ’—~

1 i l c ’ t , , c  u s - I c ;  U- i -u a - c  t A t - c h - f i n t , t  ion ol the  - - - - : - a ° - ins- c i ’ n , \ ’- , ’ , ’~’i1la j a -- ’~c- cr ouiu ,- ,

1 ‘ 01 n ’s: n nn a w i - k -  \‘, i i ’ l ’, - t  1’ ‘ ‘c- - ‘IS  a - n’ - - d c ;  t i a - I  am ’ - - h— ” i u i ’ n put c-cc-

,~~ n n t  rc- ’t ’crrs u r n  C’ Ols]?inic ’ t i ) f l  W i t , :  I i i  mci  01 1) ft’ - n
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C. Department of Physics

1. Corn~ ,uter_Sh~~latio n of Cl , H)roj~~ tl Crc-wtS L~’ ti m,,-
Cond ‘1 usc- t non P rocess

I’ r i nus ’l’pa 1 1 n c-ac -s t i m ; , m t  a n n  Capt W . Fr is-c-~ i i  , I ,~,’: kmc’ t ’J -c-n ut of
Phs’s icc-

Associate Investi qators: C1C Deucj I]] . Atkins (Class of 1 9 7 7 ) ,
Bob A . Rappeld anifi t,’5m~ - l Ray Liir’~i,nroist-1,1a , IS ,, ’: n ,u r tu : c nu t  of

Mathem,’mt ics , and d C  John a’r’on:we ,i l  (Clas s of 1977)

An area of nr iu :ku i ’y  i nu t -~ ‘res t to t clotxi  snliy s icc- is ho,~z cloud

ir cv h- L a , : n ’ow. As an air  -arc-cl rises in the atunosnjise’n ’c - , ,c m d i a L i c - t u c

a c-u occurs l ec-ci; ni -a eventually to supersaturation runmJ consc i’,’c-uss ,t c-c inc .

S’- ’Cs:SS W5’. S ’ t \ I m ’ F m d  on the c-;n;~ - I l t , ’r for t r lx ,-i ’, u t  USc ’S sftxc-vc fi ’,,~ ’z 1 c m , : .

c ’ m I s  I - tiOnss wm:’l ’i ’- node it  var uoi~ t ~‘-u 4 ~c- ’su t i c I  OH , pressures , ar ud nsc~Ier

ma n,~it , cs. The results ac ’~” - sinrai lar 1cm - Li sa- ’ of S cs c ; n  a , .  ‘I t s,, - concij :’sut~m -1 ’

ha-I -sill be , ca cm ci  Li’ the .0 -i - , ; ‘, - ; : n , ’ : ’ sc t - I c : i  ‘m ’ i, ’ i C y  ic- ion of t l u , , - Spc-cc ’ Sc lenS ’ ,,”

1 a-lxsras’ ary of the Marshall Sn- ice I- ’] a ;i; t Cc-c c-a’i’ t m )  a n n u l  c- c-c , - rm -:;u 1I t a of an

i-a - - i on c ] ni n : -l - 5 m - ’-c . , - a  m c : ~ -i ’i t  which w i l l  - a , ‘-c -  - a, - the Sua ce Slsut tl n - .

i ’tSc-Ci P - ;  i , onss

I [) , np~ Fr ieic; i, ”i s c -c: - ] I ) . A. Aft sa- , ‘ n ’; 55 S u m  I S ir  “c-ic-ti ous of CIt ’um b Droplet
- c,wt ’j m or’ the Condensation -k - :  H- a,” p’r e u i c c i t  c - i  a i l s  I tie 4hlth Annual 5k~ , I m c i i ;
f th,’- Ccl- - ;  n - I - >—ls a ‘i ’ i I  nL; ,-‘i,a,, mJ~ ar : of Sc l e luc : -  it  LIst _ c Air Force - ‘-ms  5 ( 1 ’ S , ’ ,

Co - c a ’, mi , ccs S I - r L n mas , on 22 Apr 77.

2 )  L: . . -~ . F’riesen , “ Gc-c ’si is  t_ ’ I ~~umI: ” Lv t’Cin ’c~.’ . ‘ - r, ,‘ ni ’ c- c ; t -  a at ’ ‘ i ’ s m ’ , ’ Sai’
- t y ,  S c  I ta- i , L n n mi j,c s ’,,i, on 4 1-eL 77 .

Ic -c S i j  ‘ i - ’ ; :  I , m c ’  ~ I :  i~~ - I c - L i o n  ~‘ l ’ -~~ 1( 515
. ‘,, i , n s t  in - IS;’-t ,ics ‘i’eclucsim ium -s c - n i , ,  ,

Pu. ’ i n , s i~, a-l  l n u ’:,, - c - L i~ nm n . o n c - ,  ~‘Lj J t_ , n l i i  . Li “ a m - c ’ , ~~~‘ ¼ i n ’ t c a i d [
-c - f I’hys i tci;

‘ -

~ 
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‘uSc -n x’ u .0, - . ’ Invest i m c - i t o l ’ c ; :  ~‘U~ John a’ . i c - c n ’ u ’ , ’  t t , I n ,  -; n ’ inn  - n i t  of
A s tn ’ s i i u , u m u t , ics , m n m mi L’o!:4~~m t n - 5  S,,’ i m ’nsct ’ c-; , i S , i ; - t , m c c c  n-U - c i  - .

1- rank J. S,,-; 1 -r St,, ’s,,- m n  ‘S ia-i ’~ n n , , t a n ’ i c - s , c,’sm - i m - t  t i c - Ia  S. ‘ d i n- - - s
(Class of 1977) and Cam :c-t I)~i s’u ~ i C. S - , - t i c - c u - -n i (Ci - i ss  of 1 9 7 8 ) .

S l k c -’ u i-a- I” : Air I -on ’s’,, - a- c-a-m i d ;  LimI a-c ’. i t - , iu ”  , t S i , n ’ t 1-c -sd Au ’ l ’ ’c ,nr ”,’m -  i n-ac- - ,
Nt -nc Mex; c~ th.rouqh F. c- . Seiler I- ,, - : ,  - - m n - i c  Labsrator;t’ -ci

i’isc- ac-a’ of adaptivi- cJp t lCS i c )  r i~ ,id mcs- , m C ’ H c c c , - l c , , - r  u c  dehr ’ariatiou; of

- 
upsugatinsa laser 1,xc,u”x is i , 1t _ ’~ s’ussienit on t cc - ’ - ‘ ,‘, m ~ ash i l iLy to - c-tract  cons ra m

l :siorcaat lois for t, ) ia return siqnal s - s i t  t~ ’r, d 1,;: the target. Since this

sic-nc-i is inherently noisy, c-o; -l ’a d - i t u c~itL~i cc- nc: ~ -uteri  c -m d  d i n n u  tal filtering

teai’iniJu ,,-s c uust i~~- su,- -;c d. ‘ISo- : nur;a -s,,- o t this research was to provide

various simulated return c-iqrs~ ,Is to tm,- .st these :)r ’on n ran c us . The first

s m n : - ’ .clsitod r otc-rn signal was produced 5’: a s ingle  laser beans with a List ,-

~~ryin~ local distance (ci l laa  d it h e r)  c-cs’m t t m , ’nius- c o f f  a bal l  bearing .

This s ate ;’: was ic-an si to rn -r i 5- ’ that Lbs, digi ta l t nh t a r  could indeed

separate the mi i tiio ,n’ .si- :;rssmi fran’ : a w i n k  i’~u u u - ;e  of noise signals . Sit_ca t , t im.

ball bearing was ic- -~s l a m ’ad La- ~u rotat iusn i tubs to sci,nsulate the n’-,-t :cc ’r i Iron:

a rotatin g niu s s i ic.  This sysc ‘n ’; was USt_I~I I c )  verif y P c - m t  the f i lt e r

could o: ‘orate - s t _ i an  - ct l r ’  in Lii,, -50505cc” of sc ntc ”ckl ,, - —c ;m ” :sa’rc -tss i noise (an

UI ~tc ac-i interfer(’:nscm - Sic -cic )flL ’n5c -) . A Lisi rmc c-c-asian ::, mc ’,, c-sc -i  at, in sc of a I sic-,, ’c ’

beans passing u;rc’u- 2: c - t n -,un an,,i str tking a l,xc -u~: s~,’l i tter c’U’ c - i two md i 0 t ,  - -

niu,l tipliers , wa d ’ , i : -  ‘ 1  to 1’ , : ; t  - n ” mc-Lh , a s’m, ’u c i -rl i n ’u’  prOgrausi dos m ’ d ~ - C to - ‘ x t u , u n ’ c

w~,uc - mS n’cc - m t. tilt fr on :~ cm n’ ,, - I  iu ’n c signa l

3. ]~~~~~arL i t s’  n i  lii’ - hng9p on the Pun ina ’lot h

Princ ipal Investiga tors: Cc-I -Ic John P. ~Pis’S ’ac-”n , De} nc - n ’ - lJ:k ’c ’,t  of
Physics and Captain Eric J. , 5 : u n :~ -n ’s , I ) c ’-~ n 5iu’ tu ; n  ‘n i t  ol Am ’ u’ c ’ n ~aul  cs
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- a , -, iSmcc- ,,’cur’ti’i - -t ’: C’, ,~ ic r S - i C - c a m s  1 ‘k , ’ - - - -c - ,  (Class of 157 ’ ,-’)

f -u us: cli:. ; ~l ’ m C hoc-ecu mamsi m

i n  Turin , I Ic i l y ,  m:-yt sta a fourl t ;a -iu— ” ;, s’r , iorc-,: cL- c - Li b’- ’q f i s t - c c  ‘.“~ Li

the c Lear -- - : - of a - - ,i s ’, - a ‘a a , front and I ’. - r h .  , - ‘ 
- , : ~ i x  ‘ 1 c c - s ’  C:- . , c-a as

Pic-I of ,to sumc’ ar c ,: ~.ra l ’-  Le-cc-~cst’ the I c c - c :  ,I 5  n ; s c - m n ’s La - I c - i c - n , - c i  oan ”tc icr -c-i w’id

c-ac-cc u I iLe in a cic -~’si’m acn ’ i~ ian -, tj :’~m 1  I t ,  that of Jesus . Resc-:mrcis 5’: (‘Hi - La c-sc-;

Jt c: mc c - r ’ ’.”orkj ct , , c  wi Cs n~)n— ;”ul r I nane,, : c ’ , - , ,‘ ;c aacmss amid or , Li st - in  ~,—a ’.

tica ,- sc-s s;il c ,~’.’r c P-mat the ic-ru i c- c  - is tHe, ’ - -~~ia ’acin ’ss ,ionUu I . ‘i I’u, s c-li c-as s c  Ic-u s

a I i owo..i Cac ’tcu i rss J icusous c-nt c ,Jurn lier to c - a ’, ::, - - \ ‘ific cons H ~cvar -  ca : ~c~~c , , ii-

tcls ,,c- ~i c-~co’ I - , ; u ,’:- ’.u ; , ions f-recess s,s well as ta d involve- c ,m ,, i ’, -L c- ccii: S m a .  r t _- , ”

fu s e  ~ai constructuc-n or a ful l  s i c - n e  three—d.usQnsa’, i, d ::e’ c - , l  of’ the

of t ine Sh roud for the Air i-s-rca ,‘cc~im im ’ra~’ Chapel

- a-,

J.  P. Jackson , ccn’ n,i L .J .  J -Ju~ c - c c , “ The Ti ’ : - - “ ‘ k ’ - ic-I I ; a’ a -  0 mm II: , ’ Sisroin, i
‘~ L ‘C cr i , :c , “ pra -c ;m - c ’:t~d at t h e  -Pith Auc -scucu l \5 i c-ic ; at ” Lisa Co1,~’c-,’c1,, 1a— ’,\t’on ’i Is- ;
:cc-da-rr ’  oIl Sarinscnice a t  tame Ai r  Force Ac,c-clc-’ni s’ , 0:5 22 ‘-‘u~-r 77 cm ii , m t  the
L i i i  tm ’ U States L’n : n n c f ’, ’:’ m - u uan , ’ for Sn cm -ascii c- ru nc -Isa - Shr- , ’~~i of ‘lIu”i:i at  -‘Ci:ugmcc ~ c c - , ,

,, ‘.-. S-Py ico, on 2 ;  S n - n  77.

-1. Pro ton Pu’ ss ii , ctiors ‘ : m - - - ‘ , , :  c “ c - c -

Princ i pal I n s ’ ,’-, ” cst i - n c -  t c-r.  a ’ - ; - t  Sn’ u - i ; :  hoPs , - ‘ ‘
: - r i m - ,, - c : t  -of I hysics

- - c -  by the : , l I S d ’ k : t  of I ’hs’c - ccs , Ltf l i tc ~ ,l States Cd i’ [‘ a c m ”,,-
Au ’ - ~- ~si:r, ’ , - ‘- n l o n n - c i m ,-

The pc - - - - cn t this research e f f o r t  c~ ) ii~ -rOve a- c-i sI , ; cc-a

Ls na hn ,i ( [i i i ’S f - a’ Li ‘ - c e L l  n c - ;  thc’ onset of c-c Lain ’ “ , c t  ‘ .31 t c i , ,  5’. lSi ’ ”: , , c U , ,’- LU

a a ,, ‘ fj o f l  us - ‘ u s ,  ‘i ’-c-’tjc L l , u r e  eveust~ on tine c u ’ , , ‘ (~ nt:U Iut ’- u c ’n d , ’

to i - , ’ ; ,  ‘2 Use u’s-suI t, u i n ;  t iu x  of protons at tI~~ ‘ -sun 1:5: is’ ’ i c ’  : s ’ l ,n c  : 1  m u ,
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-,~‘~ c- -i c . , s ’ c c  i ’oi;, the A ir  Pores’ ;, ‘ ; - i c v s I cs La- i cc- n ’ - i ” ’ , in-icc-cent: F’ neld ,

‘-n - c’- c ,i,,’cs uS , , - LLs. ‘1~~e c~~, ne - - a c ’, : , ,  - c - r Ihc — l ~ ic c- n c t Li a , , - r ’~’aml. - les sucl u as x—r-cc v

, i c : m i n: :u,, iia—w ,r ,,’; sic- ta fn)u:  ‘a - - S m : ’ I I , ’, i ’ t c n l , s,,’I ’- : u L : n ’ - ’ . ; S c - i t - - i  ‘ i t c  ) to  - c - - s  - -r u t ,  -

a proton u :2 - ~c - c  rui:I , iL  I i i , , ’ Sc-ins - c - u - i cud t i i i i  L,, -i y - ‘ n - a ns,, c-nce- ’ n ’ -c-c l c-cd pa t-Lou :

en s -n ’ ca s1~t ’-(’t ’.rdin: d at  the Earth. The Lii c - c - c - i  cr c- i — a m e r  a - f : ’; -rt  .mt t I c - -  Sri r

Peace A,,’c-ck ’cs: Sic - f been’: ti c i t _ I c - m s  Li sa - c~ u ,’:’n n ; r d u ;  ons tise Burroc-- 1 cc c ( -7 55 a’, - c c- c t ,  -n-

c-mid to cc-cc-’c ’ist ’ t i m -  c - c - k t n - Crc - c  c d t  - - St :L c ’; ’ . A i c - s r i , :’; o f - n -cc- - +er  r ,, j . s

Wm ’t’C pc’s Iorr ;ed to at  c-isis ‘ USc ” ci ft-c L of Ll .~ n ’ , - i;xs’c- I u ons amid r - i n - n i -  c

“n - ‘ c ’i’~~’ .- - ‘Lu — On, the c - s r I — al - 
- c - ’ - c-f t h e -  f ia i ’ - ii  :ducsd n ms’c’Loums c- it :, l i ~ -

i l i rt l s .  S’n - c .cc n :u u u: c f-rotoc m fl,c-x c im ’tay t k , : i ’  as a Lc - ’ c - t  ions of f la r e  I -  ‘- ‘ c t  lots

1cm as- ~~ nn~ c- m n - ci is u Iii c-c- I t _ I  i i  t:e re cor ic;. TIis is a coin , , : u i  ni cn ci S art:  a

mj u~ -u ’ove “A C u r  proti c-s 5i ’ m ,~ 1 h -  ‘Ij on Sc ’] d!c ,i , , ’s u;’c- fcnr U a - cc-n ’ it S  155 user, ‘5 r

- ‘c ’l~~’ 1Cc’ .

- . Sm P i n m U c -  1 m ’—SC i ,at u 1 La tar  \‘—I ~ sr - ‘.-: a u ; fcc - ’  Di ,aiqusost ics
cc-f I S , , ’ ‘2-k :- Li l iLA SC ’R uv ; inc-u i -c-L a

e r m n s n ,’m ,nal in’~’,’c ; c - t i ’r , n t , on ’ : s a j  -L RoLxsrt ,-H . SCct n ,,, i s - . ;  , , ‘ , , , a ’ H  : - ‘

a-f }ii’,’c ;ms ’ s

s ’ c ’ , ’- r i sonxh  Lv ‘H ’ , H ( Iu i ’I ’) , h u r t  I ,amsC AulS , A I l n : n c ; c -  r : n , ,  , ,- ‘.-, S I - s - c rc

:u m ’n iu flj ’ c m t c - r  I - r om:u ; l ncn  icc-s , , l av e l , l na i, i to i u c - ’ l - u s s ’ u s L  P un ’ X— n: c-v

c l i , n - n u m o s  m a  :- Y , ’ c- S’lil ‘ t c c  -I  ,,navel - ’ c ‘ ‘, :  , iu r in g  [~~i 7f (I - ’JSRl ,— ’7r— O~ ’ 1)

T i u i s  : m ’- k:i - ‘u caui nl e s  , i s ’ c - i - n n s  of at ’. 01-I, i :u , c-a-d c-— asi c- - [ i c - a n n a - s t  n a  c-v a-t n ; to

sini i l l . n c m e ’ars l y o}:t ,~ i i m s  , - n m , - n’ - n ’ , u- sit ,i I  , a u r n i th r,,,-solu L m n ’n t c - S  un:  x — n ’c-a’

icom unc , - - m uch as ic& ’ ,“2- ’i I ,  Sl’i\’A s u n s - c u d  i t t - s  . “n - fl ’,,’ - , n - i m ’S a-I [a ; us ’t Icc-i l

a ‘ ‘ n m - I  i c c - a , ’ r u i n  i c - i n c - n  I L ’  ‘ ‘ c - l i t er p1-a - c n n ;- \ - m m ’ y i n s n i t l i a  [ m u m ’.

c - - n  c l i  I n  or - i t t  - - u . n  I i  I ~~~ - r : t  ‘ray Li  I t ’ ,, ,’i’uc- , c c - ’  u c :  t u I I n t  a In u~ ‘Sc nt -s c- -s



c - mimi t SiL ’ resolutions. The nc-sat favorable pararm’tstcsr s used indicate a

cc - u: c : , ;  I diagnostic systen i e[foctiveiss ,’ss wiLi in, a : ;L u ;Lic J as iustensification.

Expercuments to dc ’ter rruiuns ,’ 150dm - I , accuracy are J a c u u c c - I  for the nc-sir futc -mr o- . 

~l i t  , 
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II .  aiLidEili-,,t ] lJCII ’d~Lii  I S-I Ti lE I IUS Ve-Jl’I’UA-i AND 1-X ’x ’ IAJ , ,- ;C I S  ‘5~~] 5 ’

‘c .  Departumauust of Astronautics a u uc -~l Computer Sc in -c Ic ’ ; -

1. fs~-: c - Sc - c c  Validi s~ ’ of O f I ’ m c er Effectia-n 5c - ’~~~~~~~~~~~~~~~

Principal Insc-s’st igators : Lt Ccl C ~, c,u’ - 5 , -  II. Walti’:, ,-r , i )o’1~~rU :a-ni t ,  Of
Ast.ronauti c-ss au imi Computer Science- , and C1C Jon Spain

On the I S ac; t page of an OER are ten rating factors which , in

5, ” of tfcia i a ~—c.e c cc l ’ - ;-csc’ mis - , typ icall y c-SO sa-asrc ci 4 or 5. A1tusou ’~h

‘C’ - overall r u t  i t s - : niust f i t  a no~~al distribution, these ten factors

~ “ c  not , ic-C c-c- 1cc-c-irs; room for considerable halo Sc-usda-nc’:. -- A ~e: tic1

corcnpa :’json t -c-Li;’i i ~~l c -n ’ is one in which all c ,a s s i f; i e  combinations of s ’ :’~s’t , n ’, -c’ s

- i n c  : -rm ’scnstt ,’cI in pairs and the ra’uc”;:c,’n iti m ’u:L asked to pick the c-U] -c ’S is ’- : ’ one

ot the s ,’-; - . This techru ,s, -u ue was c-used in t’s-,~e i-ac-a’s : (1) to sietccncasus~

1 c m - si ts’ offi-aers ’ evaluation of the is-ic-tic -a- i ,~- ; , ’ ,-:’a, ’,:: - - - of each of Lit :ss’

Icr ’. fa - ’Lors , and (2)  to force a r’,s : ak—n arc in , ’r d c - a t ;’ Wcia ’i s i c - of the term LameS - ir a

f o r ’ c- c-ic-en r , m Lc~~- . The relative weights i,a’:r s , - a1-p l , mcd to the ran k—c -n m un-flcj

a : ’ test ye vc-l~~ ~c:us assigned to each factor for a ratee. Bcc - s .m i is c-

~- 1 tic--:-’ c-roll c - cd - b of rc-:sc~ -c:cimants ac-c-i lable h c ’ r m ’ , flit C ian ’ c-al t i c -L i o n  of

this  cc-i an i - ; ’ ,u, - is 5~’ Cn , c- h .  Hc~ ever , pilot stad y i’s-c -ui ts ~r ’n ’ ast ii -: lv

: ;u ”ti n’ ,, i sin-; .

2.  Ic’tn-,sii S AIsmc- :ution InS n f l - a t  ions . - I c c ’na s - , r , - amid k e t I l m  ‘ ‘ cml  Sc-: - I  -

i m r l : 1cI ’ ,~il Imc - .’c s t i n :, i it s ic - -: sn-j Joc-c’~n I i ‘~~-t :t ’- s , Dq~ m c  - c - ‘ of
c-’cc- t r; ; cc - i im t  icc- - c - i d  (“ c-’c : c t c - - n ’  Sc i -.- na- , and aSIC Cn ’ s-n ;ory ‘Ft -s ,~ - - - ,  CS’ :’

‘)nsc)rac- I I;-’ ,5clsc~ c1, District 20

‘l ii is ri - s - i r a - l i  sr :uic : ; .m , u , a m L n d  ‘c i t i n  - n,,- c - n c r ” - ‘t cisc n - i , , c t i - ’u ; c~ ;n 0 ’ cmi

I c-torn. - icc- i St ~~~, n i  c r - c-c- c - cu  I~eLc’ia:v,ul : - ‘ ‘ c - i n c - i  i n ; :  
~~~ ~ a c c - i  I I ii  uaa m I mo ms a t  a- c -c I a .

- I l  
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Ai~d , I, ‘ta ’ 1 ly - am ii i nc-si c ic -u ”; ( ‘  uI ,~ )1, ~nr0 m3 _’ 3 ~u1 c-IS , iOCd W” 1 ‘c- tac- c c- i l  C - s ,  ric a,

i~ c ,Ln t~~iL ~~ , ‘c- n O -

). aSci cut’s -, ‘~i tu- - t~,,c,-s-: nr , , ,  P

‘l_ ’ - t ’,
_
’ ~~~~ I “ u s ~‘or : (A’ ’ ’ s ”a~~’ I l  ‘ a . ,  ~- c-i -

,- ‘tatar’Ona et u cs  -~tn m cci r l o u c - - -, c t n ’ ’ - h ’ i s-n -a- ,

at Inves’ ~c, i t”D un- : ‘c- ~
, rs I c - Jr  nuc ’ ‘.~- -‘

1 ,  1, c ‘ , .S,)t,~,ii’ , ( Si ’’ i)~ ‘29

S : x sj ”,,s -C i’-,

tan i c:or~~,flu r’- bc-s c , “ c, Sn i ’ i  ci ‘a: ii ~‘ “ ~~~

Jr r ’ S -~ ai  P .  ~-‘,nc-’ :cc’h or ti , ~aa

cc-det’~
, L snvsicsi - ‘ ,cs- ‘c-ac- S rn’ u , c  - c ’  ) , ~~~

, ( )  c’ ot_,nc rn ,C a t ’ c n , n ’e- .’,” e f l  I ’J  51: “a: , ye, , ’ ‘Jim, C “ ¶

- “it_i , ’ )t~ - , i l  cs ,-ai,’me’h ‘as ac-sonc- , m c mi,” 
‘-

~~
,

,o a~c- rci p, et c-rn

Je-~-au r t r :e -m of c-c-ac-car ‘a SCl ’~n5st :S t L ~, S

- i’COc-C’.j  ~c- -c-r i  m t, c us t c- ’: : u , ~ ~, L S

L ’ ”i i S’I ‘~~n( S ,~~t ) 1 c ~~, m - ‘ ‘ ‘

• or~ 1 a~, en c- ’ ~~~~ ~ n- rsl , -

-‘ c-C nt i t :-~’ , C; I ’ - ‘, , ,‘, r - - ‘

a’ se-nc-c do-

- ic-or- ~~I ~ n-ic a- c “ -c- ,‘

‘I’ s u s- ,~cc : r b ’ ’m ’t_ sc-S H ,n , n n m ~ c -n o  - i ’ m it  - u -

‘SI m n :  c - n u a ~~, i f ‘;- :,u n ’ c- . \- ‘n ‘ run - c e-  i, - ,

DC n’s- iv - I-c irmyit- ,x- to :~ ~ i s  ‘1

I t 1 I “ a (5 S~ ‘~ c-c-i ‘tar , i l i ~ 5” ‘ 10 t

Ii U in ii t - - d i c - m m ’, - h c ’ , u:~ - ‘  in

a i - ‘ c - I t  - 
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‘, m l’ a u , ; ai ,~OV i ’ ’ i  ‘5- i1’m~, m ’- . ’ u -  i’d Sci - , n ’ c: ” ,-s

Pr ’ canc ’aae i l ’m V n ’;i t . L g51tOm S’Iu~ t’,,,ie~c-i ’, l t :  ‘C. ‘ i c - r: an ’~, I ” , ,
Ic -j~~c-,’t ’ , I - a S -,, s,’i vc-t ii’c-ul, a c ’ sc~, ’ rs ’sc’c- c-ric a I ~, ‘ ic-a i c-Is ;

I~~c-’ ~‘s1c -tj I mnvc ’~i n - - cm :’ - , :-c a: :.t Irs hu ts -ni - , , ,  (~~l m a c :o c - n i  C.
J - - - I - s . K,u’ , i ; i s c - , - j r . ,  i u ~’;~ cu’t,rm , -t . ’ cc- 1 - , l , ,~c-tci i ’

~ “-
~~

‘ _, - ~ - a -

L,csiccrshi

S~ cc -c -c-c-,:’ , a uS’ c,ha- I I ’ , ’ 5  m i’sS( i 1 Y , ~ ,1 i ;c n ,e-~ z~ ’ ~-r ic

Cur- . - ca -  of c-cc -c s e f f c c - r t  m , - i ‘

art ” c-c- ‘,‘,rri O us c-I ’sOS or r ~~ c- 1 5 , , ‘

ccic~~y ,  , c a 1 L V c c l t ~’Il bc-tic - i .  m - ,i  ,

-SsC c ,51r,c-c)svccsoicxp ’ .

3. i iorov iuc- ~~~ t , i ’~~~~

Pu in ‘a ;~ u , in - ”~~ a
,
~~~~ 

;- ~~i 1’, -

S ns-x cc- a , - .

sun , C c -t ” r s . )rs— uoin- ;

,: ‘-a e , ’t S K ) ~ 1 15) 1 ’ ‘,- - u .Lit ,  i c -  iS - - -

C’,,-’Ci ,,, j,,t ; ,,i ’-) ni  ‘h Oc, ’ c-c,, S -

t uiscti,Ons of Lii ; c~c-’, i l , k 1 i -  ‘I ’ S c - I t  a ’ ,~~~
‘,‘ -

4. ~I~I m ’ - ml i i :  S’, al l - r u  ,~~ us
mc - ci ’s • : ICnc-

Pr i m  uc i pc- I I n’~’a-Sti-’l- r t~ ir s : ‘,
EUc t ’,cuuO I l .  , i l i r ;c i o , i c - a t ,  a’ a
I ~, - m - c - -a

c i ”  ~1 ~-‘b ’ l ’ r , m n i ,  ; . s~-L ‘u n  1< 3c c - n’ ‘ : ,  , .‘i - -

Cni , s  ,~i - n 5 il it ’ l , m t , n  , i t i c - ,l c - ’ Sl :’: m c i  r e p - m t a Jum -

- f t  )rtc. I in n ’udi~ iJ ’ i, - I - i ’ ‘5’ I t  )t L ’I  ‘, ‘(~~n 1’ 1 ‘,‘ I ‘ ,IIl h i - . I’ c . , , - - ‘

a ‘lL r c a L t c ~ i or : - l ~~~
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5. c- u - t - , c - cc - m ’c - Smn~,cnit of the ~vbLi,,, n t , u uu mc- l Va l imn ’c - s of t ime Av om t ,j ori
- ‘ c~~; n - n i ’ - c - mt  the U. S .  Air Force Acacia

mc ’ I :  i i  Investigator: S-k u j Jefferson S-i . Koonce , i n t ’ ; na l t  t:s~, - m c ’
: iorc-l  Sciences and lA~c-c~t ’ i ” sI5 cc- , ’

-
‘ ‘i: 0t5;’;’

c-at ’.’ item questionnaire, dealing with atti tudes tm ,~v,,m uc ;is Usc-

a ’1ct 5 ’ “ c u s S  ion i ’iron,Jrauins , was given to a random sarcple of the cadet

mit N”’ c ,b )  in the Fall Sen~ ster 1976 . Results indicated that , although

ccc p’ , c - t :  c-cs au : ’ - - not a prim ary reason for the cadets to coris~c- to t I m ’  Ac c-rd c ’it rc- ’ ,

a- ‘ irs .. ,uncs c - i  c;rni ficantl y add to the reasons for cadets ca L-c- ’;’: ng at the

] tic- ‘ , .,-i be a 1 1Cc-OS in i’m ”JdiC ii ia-  attrition, instill self confidence in

t,’ - - s , c-nc -c l increase cc-dot m ite-rest in becoming Air Force flight crew—

- “ t - t ai ’ c c n ’icn cc; i n s  classes wa -Icc- i i ’ t .,,~ i and s 1, ccv ’ : uent at~~cu n ’ ~istrations

ic ’~cL i - - m r i i  i ’ s ’ w i lt  indicate whether lisa- differences wa-re-- in charac—

cc - f tSs ,~ classes tiI m ’u:a -ives or a Sm i c -  -c-a ,,i I  chc -u ’u ;;c in c u t  I , c- L’, , iclc ’, ”- .

Li a L f ~~’ i c -  of Anxiety, ~~~~~ a : L~~ ’3 :‘i c -uc ;e  on Receiver
I t I ”  -/ i i cm Sic,p-sal L)s-tectJ ,o tm — ’ . ’ e-~ i l ,c t s r”  Task

a i , ; cc-l ,, ; a ‘c ;t : i;f i tur a :  CapL’uiuc - ;  John I-’ . c- ,-\v cm’ u m , - - ’ , Jr. , , c -: - ‘ ,- 11
a a ’ t i S i c ! - i t~~- ts  m , n c l S5il l i am 1’ . S ’ ~ii’ iii u_ 51C , -~~~ 

S c i - :  of Si , -f la ’, • i ’ n n ’ , i I
a-c-ar; c-n c-ti ,~~ c-m Ien ahu

- - u ’ , -  c Sc- ’ 5 5 _ n  - i In ~ tcc’I StdLn ’c- IS~’rvi’ - ; ‘ ~~ 
- Sal I ’ i’t ’ t , m ’Ct ,tOfl AnIe-’ns cv

rc- ” '-a - a ~5 t ) rCJj- -( :t i r a :  f l - i n c  “c-Oh m - I - c ]  ‘.t n  m 1 , ’ t c ’ n ’i’~S n i , ” the e f l m ’a-tc- of

-: - P’:- nc -n’ choi,- tic i i  a ’  on - n - c-m cqna] ~h -t , ‘ -s ’t m - ‘mu I c--

mu ”  -
‘ ala , warn ’ n l r ” , m n l - C it :  ‘ m u - ’ - : m t -  - I,oi , , , nc -’ ac - a ’tv cp oi s

‘cc  I ;  ,,,~ ‘ ‘ 0 ’  0 - , ‘c ‘c- iSle-i n_ i: , - ‘‘ ~c ’ ‘s’S’I , - ‘  - I a - i  - - -

- n t  - i c - m c I  ‘i’S hI  1, ‘7 - - ‘ c  , ‘ ‘ - ‘ ‘S - ‘ u n ’ U V 1 c -  n i t  “ m l

- , - ‘ 
‘ -. i t a t  mu -  • - ~~‘ - n ut  a’’ - r , ‘ ,, -

jcit : —~~ 1 - -  , i t c ~’~c’ -n - - c- am - ‘ - r ’ ‘ i t  - ml’ , i~ - ‘,
- -  , I
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Publication_ms

“ Behavioral and Physiological (,Sorrel 5rtes of Varying S~ a c~;t -  I c - i - - i  rn  ~t c - - , n t  s:
Annotated Bi~blionjraphy ” , Environnicuntal h ea l th  Effects Series ( J - ’ I ” ,-” , - ’CO ft’
1—76— 038) .

“ Behavioral ans i Physiological Coc-’ra-lc-Scs of Varying Noise Envi a; c - c a t - :  ,~~ c- ’ ,
be published by the Envirolictk -u ’it ,r i Protection Agency .

7. A Study of Secondarv RL-in foc-mn~~nt Theory

Principal Investigator: S-ks am , J :un i - , : E. Kl usn’an , i - ’ , -~ ’- mc - ’ , ’i : ; ‘c - S
Behavioral Sciences and I~c,’c-cit ’t ship

Associate Investigators: d c  Jon T. -c - ‘ a m : ,  and did kt n i ”  P;.
S iriom’m

Unsponsored

‘J~-,-c: c~iper in~ nts were designed which providtx~ di f f c ’r ’;, - n ’c t C . i I  ‘-n c ’~ ’ a’

ions of expn _ -.” ’a c -  ‘ s i t , , - I Os i l ’i~n !n c - i ’ c -  bc t Ic -c - traditional ‘ ~ie,c of sn ’
~ m t sn i,’ur ’, ’ n ’~ - r —

c - c ;r:’, ’c:~ -c c - t  0n 5 1  T m  -i:- c a t c rm-tIc ’s co- nn : , c , l,’sc-’a- view of secondary r a t ’ ’ -’ - - : ‘
~~ ~:t

In the first mc- ar irn ’Kccunt , a c’soc - t,rol c- ic - -un - of ks :s cle r uamn ’tn , ’c - -c -si I ‘in’ c:- n ic -I cram

a two—choice d1~c-’r irnin at i  acc- - :  nc ’ i ’ in which they could c~’i n u  as:  i~’ f cc-n ’ .m

:c-” r ’m n ‘a t ‘ a ’ -: c s ’ - . r15~ivo e:-:~ ar l . t : ua -n st , , 1 I groups “ c - i’ c - c -hi  lclrenc- -I - mc’: ny t h e

( a , c~ , ~~~ ci C x i c ’~aI ,ua -r tokens and pennies , i’s-c :; c,cc’t u v ~’iv ,  for ,c- c c - c - h - t ’n tat

response; these tokens and pennies wen’ m ’ - i n ’r i c - d i c - t n - lv  exci mc- u c- ; n ~~i far c’c’uu n i’: ,

The- SC - sn - t i - I c-c-c- - m i  t :5 was a repl ication of the o r i — ; i  n c- i  design , ut I ii i c - i n - :

f i n ’ :; -- n -c-h i I~ l ~~su1ts of Iii - ’ m ’Xi .x - r i j :~ - ui I , :; j n t n l j - ’, i t m ’ !, , ‘t I— sup l an ’ t - - c

the ‘. u ’- m , i i t u c ’ n , , m l  ‘, ‘ n - ~ a of secondary rem i t ‘- ‘ - ‘- -muum st ;  lic~~vm ’ \ , ’ m ’ , I L  ‘ I ’ I

riot cisc-sr i ’2 - sc i I - I c , r t  ic -n - a T ’ h n m u ~n : c t r e t J u ’ s 5 t - , - c t ,ion . The m a - s u i t  , : c - n’~- i a —

cussed in I n  -n c - s i ;  of an inforr- i  ml n - - mc  list-or ; of c- -is ‘ l int  icy ma -i ci Ion ’s’ , - - ‘ n u t

P u b l i c -’, i t  ion

~S i l i : ; : - ~~m c c  , ,J . Lk c, l I a m c r t , , m l c a r ’ , m , J . h .  ‘I~ss: c - r i  H i t  c - - n c of Dissoncims5 ’, ’ -‘s i m:~
-m ’ essio!’r S - k m u s m ’ ji ’ : ’ i ’ c c t  ‘l’liuoi’ ies . ‘l’P ’ , I n m m n ’ i i . i l  of C.x ’ia l  Pcc~’, ’ l K n i  ~~:

‘ 
- 1 - i - ,

100 , 1 ‘i’ ”

rn ,. .,



I :  a - S e : i T c - t i a n m

k ,t , : . - c , ~ i c : , J . k . ,  c - m - c  it ni , J . ’I ’ . , s . -4 ’ n :~ c c -  S.A .  “A s t  mc c c - of 5nis -nu ck i rc-’ I-ic c -j i —
force’nent ‘T’ic -n ’c i r: . “ i ’ i’ c , ’ ac - ’ n m t n  ‘, a at Sl it ’ 4li Si i Ai ui i ic -,’r l  S - k t -ti nny of the Colorado —
5’~ ’cn t ni  t a c t  Acirt]m r~ ’ of :~ ‘i , encs- , 23 ~~ ri 1 1 :7 7 .

8. - - 
— -

‘ 
-
‘ , ‘. xc-sxcuures for St ,reau : S-kmmu ~m a n ,, c ’ c - s a L  m ’i ’c - c - t:lisc l i n ’ s  an

Priui c i ’uc’il Investigator: Ca~c-t  2 mci  iciri L. kim ’ ;1  i -c - c- , u~ ~~~ Cc-c - n ut  01
b-,Jc, ’u ’-:.i - ’rcil f ’-- c - aa- u im : , ’-a ; and A c -  a- , - ,’ , 5 , 1

Asau’c,nc,’ic-te In ’uvs-a s t i -~c- L’::-r : Capt PQnald 1.2-a - si 1, , , Ix-j-c-r ti ” auct  cc- I’

bc-i c c - i ’  a - . t j i ]  Sci c-uuccs cu t ud l.,e-, idsc-rshto

a- “ : c -’ c n ’c ’ a i by Frank J. S-eiler Research b i b

‘I’Iie o f f ’ , m ’t ,: ic- ’c ’tss ,’SS c-un_ mci cost a - f r’ cis c- u ci ’~’ of ac:cc-n_ienac an_mc i Lm, ’c- Ic - c c ,c ccii,

U.5.~ ,u i s iui ,j cc-nc- i ,~ LiThx ’,’c,lua by st-c-dent c - n’ uc-< j m , 5’, ’ . This j-ra-c : ’c-s a lu uv esLi- ’ h c c - o s  tkn.

cuse- of ci- - ‘ : - , a  “ a ::‘,:n i t  c - c -’ i ,u iccIs ~ c ibc c-c]u to s’sdsun ,”.- t e st  c-rca- : . ‘ - I’ :  au ic  I

a :,, , - . Sub j~atca a ;elnXsL (,~I c - m u the basis os Is ic-li score-ca out

cc- Le--si~ ar ’s-an_ eLy - : u - .a ’st.ionnaire c’rr~:’- ~~lc-iCn ’sl in c-use of three ; 5 n ’:’ -c ,m i~-ui : ( 1)

m ’ c ’ .ibc -ic -sk LL ’aL n u , u ’mg; ( 2 )  a group emphasiaciui c; a cogimiti’:- ‘ ‘ ‘ c i ’,k .’. vii

c-’upro. uc la ;  (3 )  a c- ;r - cnu ’u n,ic- in a — :  ha i ,a t , , ’nc-,i m c ,:ii and cogli i tive c-i ‘ja: cnc-cI ut-s . Tlsnasc-

in st er vent i -ca :  .‘ ‘ — c- - - ’ , c a a c ’ , , a: cc-ic-na . -.“c- ’aluatecl ons the basis of chc -mny~c ’- isa-a n c a an

c i  c-n , the ‘rest Au a~a a uS ’,’ 2cc- S m ’ , Sic-: Ce -luoni— cic ica ay Peadinq Ti -c- I , c-nc -I a c-pS-C i d

- ‘ a a - ic - a m a  ,- , ‘ - test of c i ( ’ } a m ’t ’ c - u I c-,cc-ck ’n si cs a .; l , ills .

2 ma - S  ~‘ I  f orc : n _ u:  cc - sn ,’ w u  Lii l ea d I c-cc-rai V i si on

Pm iurc sc- ‘c -m i Invest t - i - i l  c m l  : Lt do] , c - .  i i .  a c ’ us-c- ,: - a - i a  I
of ‘~ ‘ 5 ,  - - - t a i l  $cic-’nCs-s cu nal b - c - sI n  n~s iu i~~’

‘ ‘ ic-St  - 5: ivest c c - c - m t  nc - :  ‘ - in )u mn i  “I  - 1 a , . ’ i l c i t h  I ~
‘ m u c  C- i~ - - - I

i ’ 1u m mcoc ;  , l n m o i ’ ,i : - m ‘ - I .  lk ,’c ’ Ioy , c - m u c h I im ;ms ’c ’ . c-Iu ’uiti a ,
mit ~c mn 1: - a : ’ c - f alsc -vi.c nn c-l 2c:i - - uca - tns c-lit) ,~~

- ‘ - buy IC-Si-I l ,  i , ’, ,  bc- n c - i t t  — P c - t b - i ’a ;ou s -‘il- H , ic-I l

---~~



Tluc - -  0sac-1 , - ‘ of i_his cc - i c - i c -c’ of Lisa :~.;c, .ini ’: t’, c - m . c -  So cuc ’t . -,j n,’r:cn u mo 55,5, - tIc - isa

pi n f t i t :~m u icc - i st - c- n Lit - - Is t ’or 2 ilot p a l  c-ic-ra l - .‘ ,i s.a~ ). -m oo- . ac-a n _ c nj ir a ti”iO l ,~~’ ’  — )

suuc at cmto r .  ~1\a, ’ n u 5 c - ’ ‘foc-c- cash-ta c-’I’ic, ,c-s. l comttj . - ic La -iI ’l’— i I f i a ’~1it t:.cu’c - c - s c n _ c  cc- Ii -

‘ha -  “ Var t im ’, m i -‘- —f- ’ a - a - cc- - c-’, ’, - n in ’s Ci’c-’i’ —l  acstm’ ,a ‘ nt , f i . m - ~ht conc-~cition s - 2c-ct-:i c - i ,

in’ - -s’ ca i~ n_ -a r c c--c-c-; -ma cc - i -  i’ ,~ S h a  u - - n ’ ‘ . I 15n .c-IL S c _ c , i~ ~n ’i- iicc-t a-i.’ rim Ic-V con : • . ‘ c-I’ S

locat Li - i t  ~~ 0 am I Sie- u s c -a l ~ ‘r i : - c :t’fl: or cc-’ i . ’ ‘:1 fc c -~~’c- o~ , c m n i’t c,mtors

c- Luisl ,m,t t c - m n s i ’ ia ,:l~ ’ . ~‘c- ’ 1 t ier S t c : ; t ! ” i i - i m ’c ’aLc -t i ons na- nc - a c - a l , , A ‘ -t ’n: - l ij ic-ic-ir,’ uc- tac-

,usc-rlvsis f ncc c_us I Si nai I nc ~n~ r ,Tmc ’me he-c-u-,i 1 ri -i - c _ - v Li ,i 5 5 3155 c--a- - c’-’- ic-sc- u, mc- i ,~ - I i  the-

i c - ’ c i c - 5 5 c - t i t iL at n t c - ,, lc - L ions c-in _ in_ I Ic-se ~~ - : “ iphnc -r- u .I S i - c c - t  -cnn ) y - ,‘-c-c- t mi i S con ‘c c - c_ c - c -  ‘ ‘c-n ’ ‘c - - ‘

to t ,he lseadlinsmj c-icv ic-tionsc- found ‘,clsc ’ : ’, a c - t  cains slcnc ’Ja heam.I In-:; i n sdi cc -mS ar c--c-ic-

c-Sn -c] Ii . inc -Iou ’. , m ’c r ’s ’ a c m f t  ia - :a , i ius - i . c- f t - a  c- c- s - n - i c - S c -  :-~ t , c -  c -m is :m ] c-’ s i c -  5’-) ’  l isa

basseSitic c-t u n i c - , f o i l -  ‘a— cnn’ : sc_ c; - ‘  ‘r ., , -
- s wi l l  it ’c-’acc- t c c-c-f e t ic  nc - f :  eec-s of

c--- c -mto us  st- nissan-s - ) f l  Sc-i ’ sac-a- c:f v i sm i sI  pc-a , -lm t rc - 1. s i c - c - t a L c -  in ’s 3 va i’im -tc - ’ of

1, a -my tasks .

1.0, Tha 11I: ’m .-c~’ .; of Job i hr i c i a ’ n - a c - 1 and (bail i -c - I t  c c-cc- 01: P c - n h
- t a s t  r ot , ions -amid Ps:r fon:i’iuic u

r u  t ’aci p cmt  I t cvn_”st c-pc-mtors : ‘ 5 ]  b L l i~~,’n_T, I . ROsa-i c- . Cl, , J, ’t~~cu : ’J - s u i t
of 55-haviora l Scic:nsces c-cc-ct h “ , c - , i -  - t a l c - i c- : Lt Ccl c-n_c- ic- I ‘i~c - t - s-t , ‘- 1-22/
SLA ’]R : S-ks~ Vc- lcni t in  C. Ti fl ca -i : , Jr .  c-mod Cc-n -f , i amcI- ~ Lat c h : , m’),.’ ;x ma ’ ,-’-
nc ~aiiL of 1i -I’ic ,ivioral Sc b, --tscc’s ansi I ,  “ , , I  - c c - ic - i :

a ,~ -: .,~- ,-res1 ha ti le Air J”orc~. ’ n ,I iI’ (icc of I-c - j cc-i 511 ic c 2cc-card s

i S’ac-isjfllisc- work sc tha t i S  is : ‘-t l s  un - s ’ cc : iT .i . ; 5 ’ ’ i ny I ’ - 1, 1 -  -~~~~

c-n c - tI - n ci kr ’sx ’luctivn ’ for Liii, ’ crnc -ifl .i , a -c i I son is cs n_ s c-cr comscs-rni of or - i -un ’—

~,-c_ , m Lj o u  ncr!  r :umma- ;ers c -u s-,i rcssmai’c: c-cr c - .  TIc - i a rn _ -c c - n ‘c-n, ’c’l 1 cc: c ,i cIt 1 ~ a m u n  u.n ‘5 , t  a- I -

l, ’c-77 c,c-•ainini .nses c-’~”i n s a -j a m  c - c ; I  - n a t  a of ~cc-h c l i  - a ’)n-Ti , job.’- c ’r c - r ic -’hn a n ’ nc - t  c - n c - c - I  ca’ - c - u )

i S  i n s m j ,  ,, un’ , . i t i c - i  a cHe--s ’t ,a ; an ~ b : :- ; c - u t . i : t a m n ’c i _ i t s  c -nc - i  ~ 1’ ’ ta mc - ’ L i V 1  55’ . ,‘, ‘a-c-l ’s_na

n c - c a - j i i c  c - c - r i -  -nt contro l - roui ~ - ,i t - sa ’mms w i t h  c - sum I t  j m i c i  -
. a- ; V t i  - I m l l ’ c ” c I i  >5 i c c - a  rc —

c - u S c - i  c c - n m s - l i ’  ‘S 5 5  ccfl q Sc - n ’. ’
~ ~O I n c - I , t ic - n - n m -ac -ac - c - ‘15 Iny c -’ ‘ ‘ a . ‘fin ’ x’~ ‘ m

,n w i l t  - i c - I. c-~ s c-’ i-c-r c -t . ‘ I I  m , - Ic-cc-r i j al . c - ; w u 11 1 c  i l ia c ’ , ’ of c - n - I c - i a - h  ns~ , i n —



t.enance ut~c’chanics , veh,icle operators , and t. n- 1:1cc - I c-r’tc m t  - - -a a mc , ~s a - -at

i n c - c a - n _ i l  i a c - t s c-t ~~~ ~~r 1- a r c, - ba ses in the hn i c , u! hm ’,m s t ’r ’:a  Ic - c - iS-  C, i - I c - I n c - c.

11. ASt ’ i tu dcs ‘i’c~~,.u ’s1 Ponm~c-ri at the c - n c  a t ,  c - I  H t - m t s . s A ir  2- c-a ’” -
,~ _ c -uc1Cuci\

Pm’ix sci aaul .11c-\ c -’ a- ;L i -.Jc-Lui’c - :  Dr. h a t s  c - - k  l, .-w’ Nelson c-c -u i tIc- n b c - i :  c-s
David - ..

‘
. Gil ] , i ;tmsc and W i . il. ic -szc-c P. 1 5 m s ’c-l’a-:- a , Sx ’j m.cir ti:a-n ’cl : of h ’c: im c uc - ’n_ o r , c -I

Sciences c-c-cd Lcc-uccr c-ii ,n_, c-

Sj~~r - .ac~’ c ’ c - c - i by the F’rank J. Sei].e.r i-Sec-cc-ira-h baiL

A ma c an _ nbc --c of lsscie-c. rcsalti,ng from tIc-cc- integration of ‘,ccc-t :c m - c : at ti c,-

- I USAF Acadcrr~’ are being cc-’uc-sc-c-ed to dactaic-rine Sic -cc -n : sociological , psycho—

to’-~ical and mission impact u~con the Acaderrry . This is being - , c - c _ ’ co n: q - )  i c a l i c - L i  by

t.I’tc-m ’,. ’ distinct ;,croc-c-r ut’a of social research. The first lc-l’uc ;rc-n a cn .n : i s i ,stc-; of

a series of brief proj eeLaac - which continue to provide the iuustc -tut ion ’ s

administration with ic-I d a- in ca1 data to serve as a basis for Jacic-ion~~. A

second c - an a c -ra ucu was the Sc _ uJ ’n ’L c  -(1976) study , which souqht the c-’ ffcc L-c- of

Basic c-Ic- ,lct Training on the attitmxlcs of all the cadet I mr ar t id i l .crn tc- ; . CIsc-

t ic-ir c,i - . 11cc-at consists of ci longitudinal study designed to nt sa ’t’,itor the ef-

fects of ‘
n i - a - I - - integration into the Acaderrry and to unravel tics , in~ I u c ,’c - m I .i c i n ci-m

inpcc-rtant to ti c -na insciivic iu ait s and the institution.

i ‘i_users to Lions

‘ 1 - In 1- . - and I- ’-c-nc -ul e ‘~crc e-~c t iou: of Basic Cadet Train ing at Sue -  USSAI - ,-‘mc ,scI , 1, -n ra ” ,
brief i ni~ c-rc ’ sn _ -n f :n - i .i to the Congressiona l doiiu’nsi St na-ic on I’lc-nsc’, -i c ’ S Al I ’ m a I ’:.; in
I i - I  - , , h - a -te ’sc-be-r P 177 and to tic -c- : Mi l i t a ry  Operations Research Socict;y ~l-~ )1c- ‘ I
October 1’)72 .

“ I ’ c- m ta L c : i ’ s c *’c- of ,“c - s c c o n n r x i r L i o n ’- for l ’ c i : n u l -  - C, mm ~ t ’ S ic  c - i t . the 2 .5 - . Air 1- ’i c - n ’c- ’ , As’,, mc - i, ’utr 1”
“ m i & ‘i ’ presented c-S the Cu .L ou ’~:mcia’-’5i’1’s c -n t- .m n_mg AmnL-ri dacmn Acc-r dtcm ir c-’ 0 hm .’ u i ’  mis c - c- ; , A1 ‘i ’i I.

1 ) 7 7 .

“Tu e , - f t  c - c t  of CanJ~~m t  —n _ n - i - - -1:1 - i ’I’ r ,’n in i , i , nm c - ;  on the Perceptions of I ‘ , -i c: i m c m i  ty in
,s ‘n : L ‘ c c  - ‘ c - i _ i ’  - 5 , a ’’ , n nra -c ; , ‘t c t , , m Li i t . the i_’olorauc—Wyoisunn n Am ’c-mli c -- r(  of Scii:nsc~.-s
A 5 - i  i i  S i  7.

.1 n_ i



“Attitudes Tc~iards c- e - nmcL u : isis c- i Function of Personality Factors ” , i c - 5 l -~’5 ’ pro’—
sented ,ut the Colorado—Wyoming Acaden~j  of Science-n ’s , April 1977.

“ Sex Integration at the t:.S. Air Force Acadeisr,y - Chang ing Roles for
Won~nn ” , l c - i l~.-a presented at the Pacific Sociological Association ‘-l m. ~.:I c - c c - c ,
April. 1977.

“Cadet Atti~ uics Dur ing the Adnin_ission of he us eum to the linit ed States Air
Force Accidents ” , paper presented at the i~~,c-r i cc-c-u PsycI~cn1ogical Association
Consveuit ioni , Auc- c ur; S 1977.

IIc - mc - Beginning i-k nst !cs of Co—Education” , paper presented at the Aimcnrc- ran
Sociological Associ c-ition Meeting , September 1977.

•t ni~ aditj on ,inu -i Innovation — Mili ta ry  Professiormalisni m’J ;r cn ’mg l” c-~~a~~, n ’  USAFA
CacI, c- t s ” , c-c-c-cr- c-ri csm .cisL msI at the Inter—Univers 1t , -; Seminar on Arc-~ ‘.1 Forces
c-cc-mi Socina’ty, October 1977.

12. USAFA 7t~l l I  Pc-c-search_Project

Principal i n c - an -st ic~ator: Lt Ccl L. Ralph Chason , Lk.’~ ’c- ic- ’ tt ’ an c - c t  of
B~,o iv m c m i i  Sciences amid l , a-c-c l~_ n - c - Ic - i

Associat c- l mi c’ i-stiyators: Lt Col hc-carc ’msc ’ n -  I- ’ . t i ,a rc - ansi 11, ac mla - n - .~- hc-
C. V .5 r ’c - a - n c -, Jr. , ha~ cnu ’ t c - , i - n u~ of [k-ic-c-v i s - n c - r i  Scc-nacnces and . t ic - a m -c a: c c

I . isa3~ ~onsor’:d

In the Va -n ’a - nc 1 - 1 7 1  re<c,’n ,nm ’nnuencic-c - , ‘-a n f  the Aci’c- ’isorc-’ Council Sc_ n Sc- na ’

c-c u ~. ‘ m: :c - t s-mn , I- . .’ns l  of LIc ss Aac-cic -i ’. ”n’t ’ , the c - c - c”, ~! 1 a ’ - ttee on Ac - t , n -  itiofl sc- t n_ dc - es

a ” ”  ‘a-n -c a - - ,. ~s11’c’l ’a- lc_ i I idc - 1 i ; \ ’ c u i u c - t c c _ n u s  of I n _ i c - i a -  c ’c-mie ), :- s u :,;, l ms c - c the 1-2-f I

( Mm n n c sn a ) c - cml. t m c  - f u- c-ic Personality , lnsvs ” ss tc ’n ”’ )  . The cc - s in ’  , -c- a of U’mi . c-

t i -c -S n_ ic - - c - c - s inai  mc- be t~ofo1d : (1) to 5 i~ i - ;  t:Jr-a -c- ;, ’ n , ’cc -c-k ’t s wI c - ’ might I n ~ic -”

- S i f f i c ’ i u l ty i .mi adjusting So the scn~’ : n _ n ’ , ’ : c ; .~~- c c ’ c - c - I  t I me Ac ,nc - c - ’, ’n n t ; c - n i n a ( -  t i_i

c - n -  ‘ ‘ t m l i ’  - c•:~c- ’.r c ; ’~ - c , t . i l - I i t . i to ajc -~.- l y  Sc) t h e  c-~cm i’ a a ’ t .ic - c - c - of wlucti u i-r ’ o a - ~ - t  tl cc-

‘f ~1 1 I io l a I n c a - l a - i c -Va • - t - e - : , t, i~,i far  tine c-s , j our; a - n i  c r 1 - i  c - t a- cc -cc -” ,‘:; 5’ i i i

n t  , i n ’ ‘, rd’ ’n ’s ’ c,n c cc - I - . l un ’in ’, m : I c - I . - - - ‘ .“ n 1~ ts i c - s u s ’- n s c c - :  : ‘-a ( ” t ’ \ ’ I ’ c- ’, ‘ .

‘f i n -  c i : ; c ’  “ ‘ I  n _ i ’ m , . ’ 1- f - f I I,,c I a- a n - t n - n i t ’ i c - Li c-c - ‘ ‘c-c- m m ; - Ic ’ ,

- ‘  ~~~~~~~~~~~~~~~~~~~~~~~ _ _ _ _ _



the Acc- ua ia-nar’_ ’ to a b c - c - t i  1’, ’ i c - c - s ic  cc-mis-is cc-Iso cc-s ic- 1c-rc- - 
‘ i fi—om c- sic - l i t :  ‘i n s a  ‘c i  s,iu —

- r t  n _ v a- courac- ’.c -limc - g c - i a .u’c-nq n-lie e, :n r lv  c-loss-s at t i c - n c - i ’ s  n’ i i m c i n c - - ; .  TIc-c- c-’ - c-:- .mc - c -’  -~~~~~

s’n c - ,c-’l,VC’ help in im i ciersSc - in ab u fl q  - inc - c l  - c - u  s t  s t.o their ‘ - . ‘.-: ac-c’ of li  fr

~.,f l ) 5c - ’ J S I c - c - I’~~i c -  c ,~c-ur ’nac-~.- l sc -rs , - a n c - ’c-:’ic-olc-,’- i i  c - l a s c - u i - i p s y ch i c - t m  ic - I_ c- .

Tb,: resa-ar- ,’ls c-c -rt ,ion_ i of S u e  c -r cnject  is cj n:sinc-ued b ’s ’ la-cc - - citu dc-ncc-

ac-ac -ic- c-i s  c-nc -i , , ‘vc- i. u.mc-rt iai :~ - nc-n~ r1nJ c’,’iti i c _ a c-  - a-nSa’,’ of t ic -na - CI ~uc - :’~ r~~f Ic-7 ’f .

2c-ata ccl 1~c-c-’ u cLi Cur : nc-c- t t i c  a - r i - -c-i c - i  11 -c- ‘.ns~P to c- s5-’c-~ - 1 ish S c - n a - i i t , a c-a-

ar - Sin la-s fc_ c r USA!-’!’. a’c-c-c-’im -55 and ta evaicac -r tn c- m.h~ us c -’ -t uln ess of th~~ Y~ 2 - 1 us

~‘ -~‘c - a  act c c c ’ ; success c-fr Sic --,. - Ac- ’ nc im ’c- ::y arid ab a - c-n a - lc - n _ i a cc-a-’~:d ss locia - ‘ c-n- ac -n a-u

[‘r e - c - c-nc - S c- LIOn S

Cc-c-scum, L .R .  , S~c- irc- - , I . E .  , and Tic c - ’n _ i ; c -, V . ’1. “ l ’c-ycIiol oc -~i a-cm ] 1” c-ctc ’rs
ic - sn _ mac c c - c - Sc - c -, : an  S u m  iScr ic ’ At trition from ‘tine I -c-AU f,cacaie:rc’ , “ Pron ”c ’e d c n u ntc - ,
Co I on-c-ic -in n— h\’ou:a ’s nc -nj c- -cc- ic -i c -c -n -c ’ of c - a - i -  ca-c , Aj . ’i’i 1 [5 Si7 .

C. b’’: ., m r S ; . t  c-nt of !Pot ’c-snc:icc: , - - ‘ - a -  ‘ -i nc-C i c-c-- ’ m , ’~.’msS

- . Pol l t,ica ~~‘er2x c- snsJe.in im ’ac-s . i n i  t .) ~c_ - l i_ Ic -c- u c-at ions of P.ur,c-i
c _ m t I , ‘ - c  n_ s

r incupa l  I nv e st s  cater : ~I mj  A. Paul Tn’ i S, n i . - l e , I -- I sc - a - n it  at
I l c a n s u - ’ ~t - u m , ’a , (‘c- c - c~;mc - c n bc - y -c-nd b a r n s , u - s n ’ ; c - - c :

‘1 “ ‘i i tc-’i~i ‘ - i i  tica l a-nc-n -niaounciedness influences t inic - nil Icc-’t in -c -n c -

c - m i  i _ c - ti- of an m ; resid ential -~rn”cc-’t Ic - in Texas. In c ’- , - - n b  “ c - - m n ” i~ ci  c-nd non—

c-c-C t ’c- - u c - n l n c - I  citai css , cb m ”c-c-’lO[ ’d - 
- ac-c-s simi lar in t I m ’ ’ zone ‘ c - ” ’ : :  a- lv ad

i m ’  ‘ jc -i~ i , i i j , 1 t — n ~~ - :mrvc - of the a - m t :. m c -  SI ’ aa - u - a  - c 1 u s t c m n c -~ ir a- c-c- ,  ha -wa-c-a , tic-i-

da - n c - c - i t  of ~c-’cii i m u ’ ; s  c-~~’ :;- cul ra- n ub in  ac-ms s ign i f i c a nt l y  — c c  ‘ c- c - k ’  -c m i  Oven I n ’ - c- mc- a ,

r j t . ’, ’ s c r n p l m - a ’; , -,. , c - n s t r i~ m n it . c u u n s t - c -  - n  , l i I ’ I em ’ , ’nc, ’ ~~~~ ‘ ‘ -- - “ ‘ - c - a  e n _ I ’  ~~~~~~~ a - in  I lli ’ f n c - ’c- ’ ’c~c

c-i r a - s i - i n - t u t i - m i  in -c ’ - ’ I - . s; - a a - tc - t
I

‘ul a n l c  - : -n t i o n

i ’i ;AI” m\— ’i?.— 7 6 —i2 , I.!hIcI’ c-’c-, ’, m n I , ’l ’ c - , ’ C’ c - c - i n c - i c c - i  ‘:n ’ I c - n u  I , ,~~“,a - c -d’ - u I c - c -
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Cr i s u lil n c-so - a - -  c c_~ a arc-ida: A c -~j~~ ciaI S c - - - -
~~~~ - - ‘ “ 

-

Prsu a-5~sm l I a - - s t  1 - a - m Lon’ s ’ : I-~rj  A. P c - n d  Tnibbi ’ ,- , ~~~:~~~c - :  t a ’ ~ - n : t  c- c- ’

i ,~ conoc-sic-n_ss , ‘- , ~ )‘- i_ i.i 5c - 5\’ , im’ rc-.l ‘ ‘ ‘m c - c-n c - - ’ u n c  c - ru i n _ u C - ] C ’ra ’m c’ ins - , tita n talc - ,
c - c - ; irs, c - c - k ’ 01 b_’n snou :-,n _ c s , - - a - - a c  c - a - :  cc-nd ‘-kc - c u , ac n cc - n c na ra t

, sc - ic -m l ’c’sc -’c- t ic-c,’ c - c c - c - r n _ r i  seccrra tn_ onc- os c_ bcc - c - r es uc c- ’a.- t icc - s  i_n t  c,a c- ,’ i”m.i n c- m ’i ~

c- cid lo.:c- ’c -c _ con :s of c r c-- a - s  for si.x c-TU ’ a- - saa ~~~c-D r c_ e s . ic -c-t in j - - a c ’ . . m ac - to 1.1 Pc -c-c-c

Coaunr ,i ’ , ColoL ~~ic_ m , (exclus i ve -c - n i Col.’c-u:c-do c-p-a n _ a m- c- — La -m r 1~~7 3. laVum~~mnas c-ac ’s.’ - i ,

- c - c - c - cu-c -r a I n _ a - , c - m i  c c -  - c - ‘ c ,  C c-inC sl i st - ’.u ruc€- ‘c - c - c - I  c - m U .) i n  c-i in a c s a c - c , 5 a c- t a - n-c- nec-s ic-ms ‘ c c - a l

~n an eta - c - -mt  t -o iSOl c - i t c _ e -  a-c-cis c- ; ~ t 1- 1 Paso Coa, m nmt v en_ cLan_nc-.- .

Pub n _ i c c - c - :  on

, :A}’;,_’jJ;_77_c-, USAF Accr ,s- : . -- ; Technical -c- 
- ‘ 

, - - i- cc-ru n_n_a ’ ’ 1977

3. lc -” i  - ‘ n - a -c- ’- c- .- a a:cc - a a of tic-c Acc_ -c- , anc - , , of ‘- ‘i, :cc - - , c - ’~ a ’

j m n- e- ic-a l it a ’ ,’a Sc_ i c-c_ c -tn c - n - :  “iaj  Ri _c -b n ’c-c-c - 1.. ‘I ’ a-iylnc -m , Dccuc-zu.rt  s c - S
of - - , - t a - a ; - ’ , ,  cc-a- , a c_ m~.nim’ . , i t ’ a’i 1”in_ it ’ c , c - asn : ’c-’’ ’

Ass- c-’late I c c - c c- c-st L ’ - j c - i  Scars: Sic-cIsc - ,J J. 0 Conc-sc’l l , L-tiVI ’ c-inc-c-- c-i c , ’ ;
Ta . Zcrc -c-c-cbcu , Uni.versity at Colorado , Col ac -c -c ’,ic -at . - c- jc-i ’ c-us c-S

‘d i n - a  -A- ., University of Colorado , Colorado I$pri r ~- ; s

‘Cs n ’ ;  - - 1:; a (~‘t .cc-pilation of t ic -u ’ 1.00 best I c - c - i n n _ n a ;  paes s -c-c -t cc -a - i t

tic-a- Th int y — a - - uxt i’m Annua l Meeting of Sire Pc-c -’c-cc-ci c rc - ’ of Me ui agc ---s -’n c nc - t , i’Vm su c , — .is C it’ s ,

c - c - am- ;cc-cst 1976. Re~x~~- c _ c r ’ ic_~ the - t curua ’c-c -r st c c - i a ~, i - ’ t ’ -t: u ‘u - - I ‘‘-.‘.ss c”c -ii’ , :l c - -.ur s - - i  t im ’:c-c-u cc-

U t ’  i~~~,-’ , cc-van’ s t ( ’ l , - ’i C S  ins  organization t ic - sc - fl ,’ , 5 i , c c , i ’ an - a ’~ I c -b , . c-.m t r o n , pra—-

duction run c-c -s ;eusc -ac st , organizational 1 ‘
~~ m ’ ‘ a - c  , a - ;, ‘n ‘ c - u i  n ;;c -:c u ; ’ ac in n c - c - - : , :u c-n -u ’~’ un ’

‘f , . ’ .,  and is a vc-I cvib lc-” a - - ’c -” m - ns, , s s-  tool for c - a - i c - ic - i r s , lnb :n m ’ - .aies , in n - - s’c u m —

c -n d  t n n a ” a’ .

- i a n , i
[I

- n- ~a ‘ - 05 \‘k i n u , n l , cn a - t - f  , S i u s s i a s i p n n L  c - s i t ’ - , \t .sSiSS l ’I I , c - c - - c - c - s  i i i . .
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4. Estsidlo Longituc :ina l de la Corrrnunicacion en la Investi gacion:
influencias Techic-c-c-; a de Gestion

Principal Investigator: Maj Robert L. Taylor , Department of
Economics, Geography and Management

Associated Invest igator : Ja mes M. Utte rback

Cormisiunications patterns in a research and development latxaratory

are studied. The effects of changes in technical assigrmnxants and ~~rk

- n_cou~.- corr~x)sition do not change apprec iably, the two-step f 1CM of infornation

into LIne work group . IIc~iever , the study shows that it takes nearly 18

menths to reestablish qroup networks after changes in technical assignment

or group composition while thi n key can’risunicators re-emerge regardless of

the changes .

Publication

Use-c u s;la Superior Ce An-Su b nc-istracio y Direcc ion dcc Ecpresas , Barcelona ,
Spain , Septerber 1976 .

5. An Appraisal of_Par tial Rocovcry & Diasaster: The Lice
LIa rtI’qua” — o f  1975

c-n ine- ic-c-i Investigator : ~-~aj  William A. uc-ti tchell , Department
of Economics , Si~~~ r~upic-’: arid Management

Publication

USAFA— ’cNl—77—l , ISSic-F Academy c - n - c c - n - i c c - I  Note, Janua ry 1977.

6. The L ice I~ irtl’~~ i,’ m k n , ’ i S a  ,.c-bc-3ithea~~tc-1’1c- , ‘tut ’ka ’~~: A a c -  c- sc -  :‘ —

t i m e -  Di n _ ; c - m aa - x:r

P r n n i c i a ~~c - Inve sti, cc-t ,O i _ :  ~ .i c- Wi l 1 ’ s a m i n a  A. C i t n ’b ie - l i  , i ’ n n m a t l ’ k ’ n ’ ,t
of Economics, ,n ’ n i c - a n ’ c - s - , ’a- ~, ir’; i  ~- ‘c - mn ’n_ m- ;’ ’ c c -  -

c-fl c-~ ’u t ” ’~”t~ ’n- Y , 1 4 / i ,  i t :  , - r L l r ( f l i u i a ’  of k c c b i t .ar ‘~ , - : s  i t . ~~:’ ‘ . -

ocs’ :nn -n -n d near Sic - ’ ’ town of Lice in suscmt i c , c - i a t cc - .nn  ‘r; u ’ ‘ . n 
- 

. c- Sc -n - I n  - m sc - & uc. i - c c c

cc inc h S y — f i v c -’ - - 
- ~ - were- killed cad 3 , b Y )  Wa -li ’  in c c  c - c - a  Lr a t I c - ’  a. , ,, a ‘ c - - f ’ . Tb’

nc-.i r Lhc-Udki ’ b c - m n : a disast a - ‘ c a  c - - I  t a c t, i n c  1’~ Ii vu  - 1n_rijec - - a m n ’ c - i  I - ‘c- - i a . . ,  ~,E~ ’ i L m s I c - L n m :

‘1
, 713 a mn~ s n , a a - i :~~l - a , c :  c u - a i m s - ; 8, c - ’ - 3 0Uu~’:’:’- . , -- a ’ t a m  f - l i ,  € c m m t I u a a i , m~ I b m

_



c-ftirkish government impl€~miented a vast rcs n_ n irat som u c-ron j a-c-i ’ : wUc --: :i c - c - a c _ ’ l u-,c- - -

n-a-.maJ.c- Lc-ing the town of Lice and bui lding i , 805 lmu u - 4  a :  throughout Sims ’ area .

This re-c-on-S is a corrprehensive systematic c-aulsc- l ’c - su :- - of Ic- a’ - nature ann_I - s- :f -

of the Lice disaster . Recorrir ~~ndat ions for I uta,u -- a - ‘ .n n j : n -, ruct ion practic- 3

are offered.

Publication

USAFA—TR—76—24 , USAF Acaderrmy Technical Report , Dc.cm:n _ nci , c- c ’ 197(1

7. Reconstruction After Disas tn_ c-n : The (c-ed i c - s  !- u r ti i,juakn. c-~f 1970

Principal Investigator : Maj bilIl ic-rc- A. Sti t.safra n: 1 ‘a , Depar t~’~ -nst of
Econom ics, Geography and Management

Analyzes hurmian adjusta’rent to the 1970 Con_liz a - c - i c - f am- buc-] 1c_ c i n  ‘,-.‘c-,cc-c-, , a - :

Turkey . Provides s c - c - I c c - : ’ ;  irmplications for restoration c - f ’ - r 1 c-un -c-x e d isc -a : -

Publication

Geographical ReviCM, Vol . 66 , No. 3 , July 1976.

8. ~~~~~~d a n Uederstanding of O i i ~ni’r Poic-Iny I -nc _ c - a . “ J ~n n U Lfl Ti_A nr y

Principal Investigator: Maj William A. M it e - i ’- I I , Iii .’; -n-m a t’j ’,, ’ - c c - I
of l ’c-c-, ) m~an mu c_ c a ; , Geography and Management

Associate Investiga tor : Lt William H. Brulc-si-’s c -m ’

Analyzes the Turkish decision to resume opium ‘a s a ’ ;  - x c

Suggests Uuc -’r~ several miscalculations contributed to the um ’ is-c-uc-, -, c - a .;: c_ c-i U .S.

attempt to encourage the cessation of opium poopy pro ductionc - in c - i c -  kc-’v.

Publication

Journal of Asian and A c -n e-c-m u Studies , December 1976.

U
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9. c - e t c - - n c - c - n c - i t  mm ’ s , c - c -  i ron _ a . ‘ c - c - a 5 -  -c c a c - n  “ a n’  An_ cc - cal i ’ b ’x - t , r c - : c  m c : ’ac - ’

‘ n - i n c a - c l  ~m l Insc- ’ c s t i - ; c - i c c c n -: S ’ ~cj  L’h a :c nic c - a ;  I , .  Sntci t, n-i , - ‘ ;~~~ . - ‘ ‘
~~~~~ , ‘ of

5cc-nc-c-nc-c-cs, - - a s  , ,  a ‘a and ‘ i . s ’a-- ~c-ac-i aL

Thea’s’ c-c - n a  c a - n y  nc -sc-I n_mcs inc-j ol’c- ” i u i  tic-i, : c - S m  -t ’,m:n :min’ uc - t I , csa of ac-a-c

ei.cvc -tJc -mn a: ; f cc)- St 1 m c -  I c-l c- ’n Lcx b rcu l  -b us . I c - I c c - n _ S  i c-ic- n c-a-Ic -i ric a-: s ue-I c- as the 7~i I S  c - —

, ib : l , e ts) con a . a c - c - S m, ’ I” c - c - ’  L i I t  c - in c - C ur ,’o’c- ’ ids- c- mm -.c-r ’stc- cli e-’;c-tions , c-On_c-’1”m’i ’5 ’ ,

Si ma-se a .c - ua ’i c - n _ n c - cs c-ire ‘c -c - t x - sc - s  I V- - c - n c -  rot. c-ca m labia-  to s-ot : ~ r ’ - searclcn_ ’-rs. ‘LI-c-i S

- ‘ , c _ n , S ( c - c - c-c -i ’c-’ c-be-s a se-S of c-rc-m cc-, i c-rnc --s ~m.rac - a c-n - n - ~ -:mf, er arc-c-n- cuss . for S.c-c deter --

nu no J,on of gra .c w’u.i c 1ev~, nS I s ’ n ‘ sc - -’- to La ce- - a , - - c - ; c--fln-sIc- 1 - - a n - n c - of c-Ice-u.n-c-icy c-S

tic-at, c _ .ab tc - i ru m-U ~c-’j  th p iet . Si  us -i - - : . ‘ a an - - - a . The arc~’cc-iLLn-,, na a invo .Lvc. c--arc-i icmi~c

- ‘ . ‘nts -c- ic -m d locaL n i - a  of ~. .  nsts wi SI c -u n  a stuc-i’oscX)Ic-cLe- r’a-c- ie I

P c-b 1 i c-c- t’ ion

7SAI-’z-. — ’I ’H— ’/ 7 — 3 - U~~ u Tue-c-idea’’ ‘l’m.a - i i iasc -c -  5 a ‘- , or S, S - i a n - a - b -  c- 9 77

10. Ic- -c- ta t c-nc -a l Ac-c-c-Ic’s i s  of Cr a . in  El. ic-iso Cc-c-nc-c- ’, -Ac-lan-ado, 13/ c - c-

r - n- c-cc ic a l  lssvs’st is;ci tors : S~ m c-c-ar ies L. ~~siSb a , Dc-c-anti’ x , ’ c -  of
Lear, ~

c- . ‘s , ~~. m p ’ c - m i m y  c-nc -md S-i’mc - c - c - i m J c _- m’~ S c-ic-C ‘- S c - i j  A. i c - c - c - c - i  ‘ I n - i c - c - b c - S m, ,
- ‘ i n - t i  . a c _ c - f  I Icc ’n ’ 4,’c-ca t  cc- , Dx ‘ n c - s - c c - ,  c - s in _ I  - 

~ rsaqc-an c~ i c-i-

Cr ~ - ‘ 
c-.c- ‘ c-n- I-Il I- -~~ - Con_ ic-sLy , Coloa’s a- , icon i°75 , irc- which She-

‘1 c a : : , ’  i i  ~us ac-c-re-i ’ “~~ I~ U - c-c-c-a- use-c-I a r c -  a plo t t. n.mcg of tic-cc- lc - imc - ,’ L~~Oic-S sc - f

Sn ‘a- + c-,~a a - ,, m a ~ai time r ’CSl- !m ’n _ c - s,’C’S of c-’isc-oe- i .atcx , i crimi nals.  ‘c-Ic-c’ rescu - :- . ‘ c- ’

n _ n ., cc c c-s-. - tic-i ’ US C~~~sc’ms n u l i t c - n - y  c oast . ‘c-b c - ’  I’Ci , c -S IV” ‘ n ” luen: m .’n ’  n - I ’

n - c - - i ’  L .  ~, x ’ i t  a n n ’ . ‘ - ,  t b - c - ;  n i l  a tan-v ~ase ots Sic-u .,x)u}’ - L ’ , ’ ’ s ci rn ~ . 1 -

~xc- i-’ ’ r i ( c - . .ni ’ ’u 1  ~, t t ,  ‘ r a i a i t  = o ~~c- l :;a ’ c-c-~~c - L , , a-’ ‘ ‘ i ” a- , nd cJa -~ t ‘n -

v i a L- Il 1 -s n n f i c m ’ a 1 1 5 ’ a ’ a ., ‘ n _ ’c-’ ’ ’ ,, c -  wi tis n c- ’n J a ’ .

Ii Cc- t L( )t

USA1-’ -~— T k — 7 7 — 2 ,  m Pc-Ic -Tc- ’ i ’ s - r y  ‘i’i, x c - ! u u n a - c - m t  c-i -t a- . ,  1 - ’ n - c . ! ’ c m i .i ’ c - 1’~ ’ic-
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L I .  tic-:rc-~’ St-so c_ ur ea - c- a 5 :a

P n i r i e - i r - c - l  [r ’ive-st ic -b a to n - : S in  Ch in - t m - a ;  I , .  Src ’dt , b c , Lx , -psnrt u ’~ c - a t  of
L~~ u om -u cs , ( ‘c - ( ’ n, ; r c - mi ; Ic - y  c- In c- c m ‘ . a :  a c - -  a -  ‘ a - n i L

m a :  - - Ic - c ’- . m a c - S i g n - Lou’s : rc-Sc- t 3 . Ri sc- i c-ard ’da-~ns n _ a r , ,k ‘; ~c-rtj ’a-c a ’ . e- S
5coromc-c- cc- , - a - c_ I s a a c  : c-nd S-t ic . c c -  a ’ -j -~~- c - - m  c-nd 34 cadets carolled irc-

- - L~ ngc-’apIc-y 340

Usi:a~ p an -on Ua ~~~cs - ‘ a - - U by c-nc - earl. in_ c-r ro~ xc- ;t, ,‘ - ~~‘c i : - dc1c-i. ” . c-nc-

tic-cc -‘ c-c-c - m u . -c -  n -c-sac-r e-n c-s c-I  ‘ c-ce sia -c staSes and c - s c -  t a l c - . am U c- n -n -c-c- of i c-Ic- n - n c - i~ n VT 1.5

- 
ru ~, ic- - ‘, a-. SSreaj c- f lc~ - . ins Cf’s arc-il the- vola .c - a c-, of n-osc r ’vcc-~ rc- ‘c -Ia -mi c-isa-

SI a- . - , i c - a i r - a  wc-s c-c- I s-c- OULair ’c-L’CI and c-t i  lized to a - n _ i c - c - a r e  :‘a~ -s I c i i i  ç ,’ it.  s i - s

cccc ’r c-~,- ’ c-n -c_~~h a c - c t i n - c -c -  m , c-c-c-’c-n :”c.c -n_ i~~n n - , b U ! c -  miS ‘c-C ii as -“ 5 c -iri-s c-is ’, - I i n - c  s-a iou’ all c -t at n_ s

of n- ’ a m .’rs VI I I .

;- , c-m ’ - :c t ~aSiauc -

[c- I-c-u ~~~~~ s i c _ n m t i l l  t i c-ice, - ,c-i’I:Dx ~c ’ 9 7c .

1 2. “aloradc ’ Sac-c-’i ‘ a - ’ .: Cc -un _ c-nc - ia - a: of c-unnr ’~ c- n -ni - ~‘tm5 ea

P n i u , e -j~~ il Ir ’c- ’-, ’ - , - sLc -’ c-c-cc t - -a’ : Ii: ] Charles L. ~;n-aUc- , ‘ a - n L a - a  :~n- of ’
it :onoiuac’s, U-c- c-c- . ~u:: c - I ‘c-I i c - ’ a rc-C Manamjement

- - . c - Scx I lrsvesSic_j c-tors: I’S-c-S 3. i-c-i - - b ’:,:m n--I l’~
’- c - c - c -a- ’c - , Dc-c-p ì n - U - ’ n _ ,  -

cm ’s nuc: u a-c- , Dx o’c-rac -c -c-’ ac- id “ i i c - i c - i c -  cen :~ c -c -’m 5 ;  C1C c-tn -c-via-ru ~ion -ac -k;  c - nc - ni  d i - ’
Crc- c--c- I ‘,c-c- :lb c-m 1

Bc-se-U u I c - s r i  - Ic -t a arc -van _ Icc -h lay tic-c Cisc-c /u n m - n -  05 Corc-Ts:encca a c-crc- ‘.cs of

n ’i’ ’-.c-”e-n-~ ’ pra-pc-i c- -c-c- i fs:n r :ic-c lusian bc-, a CI ’sc~ ’0 n .’n - of (‘-‘ a s ’ , c - ’ n c ’ - ’ I ’ t i a t i c c - L u c _ ’ s c .  Th~

us - c - n - n c - an - n - n - n d  Sic-ca a in ’ c-icc-I na ’ an _ n_ nc - C t i n - c -n c - S I c-cr Ic-i t I c - mu n c - m’ :Lc-&-rUs n ‘ uc - Lm a c - c - c - a  c- l i

‘a- r i m e  S~sc - c u r I a - s  c - n c - c - mi f i lm - c - m~~c - 1 l c - u I n 1 € c -  c- f  l i e -c -  sn c-ce ins t I c -c Col. nc - u ’, c - c - i a - Si c-n c -u- i s

1 3 .  cc n c _ a c t  ‘c-c-’.’-’ m i St r a t c _ c - F :  c-n an _ I I X ’j - l s ’ - ’t ’ n ‘ c m i  of Y k a n l  - i c - m e-us ;
,\ Sa-lu I— c - i  Ac-soc-c-te d Si ;  r — l . coqi’c-’nj ah y
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~~~~~~‘~~~~~~~~~“

Principal Investigators : S-i n-i William A. Sii t.a-i au ’ll , uJ ( c-c-c-c m u ’ t j a n
of Economics , c ka -c-mni’c- ’ i sc - i iy  and cnriacjen~ant and 7’Uj A. Paul. Tribble ,
Departru~cc-nt of u’D ao nou ,a : a - a ; , Geography and I’ic-usc-ic-csui~ ‘ s m L

This armnotatcd Bibliography was compiled as c- u s-c- initial phase of

research far  RAND proj ’.c - s ”t a  ic-umber 4204 , Soviet n -i in -c -t i r l i  ic - c_ ’ c - i c :Sc - ou c  to Third

bc - c - c -nc - ID Crisis . As such , it is a s~a -c - cmc - u I  pur’~cxase bibl ’uo c-r :m c-nh cy , w ,m t h  sLron c--~

emphasis on the selecti.on of n’aterin_c-ls addressing strategy and d-~1c- l1 yron ’ct

of Soviet ‘ ic -n - I S  u . c: i ’ c -foices.

Presentation

RAND Corparation, December 1976

Publication

USAFA— - I’Sc -—7 6—3 , USAF Academy ‘l’m c - ,’isn’ i n c . u I  Note , ( k a t a l  ‘ m n -  1976

14. Disaster and Change in Rura l Turkey

Principal Investigator: S’~ u j  William c-c - .  S-c - t a - l i e - I l, Departic-ont
of l a - c c - n c - n c - - i c -’s , (4 .o-j rc -m:I sv and S-ic - nc - c_ n c - c -c - ic onS

Associate I Isc ’-’s t a i c -~c - u t o n - :  Capt C. Taylor Barnes , H a - - m a  . a : of
I c-c-n sc-a-a’ . 1 a - c _ c -, Geography and 7’tmnagement

H ’c -~’ m ” ibes and c-c-san-si nes the socio—econorni c changes that occur wi n_ c-c-c-

an unp a - :  .: a- - a disruptive natural force- contronts a ‘ crc-i area of ‘llc-rSec_ ’.

Relatc-j ’,’e change over a thn -n _’x a year per iod is rr~ c-sure-U in forty-seven ‘I’nmn’ c-J. sh

\ L i  c - ic -c- S.

5 c -
~~3, I i c - i t  ac - nc

7 - S i c _ id le  East Journa l , 1976

15. Ui,~~~,, ~4e 1 d m c c - ;  Sn -: a i c - ’ m n  W l c - n ’ i t  c - a  -
- c - a  - a

Princ ipal I ac-n ‘ c u t  I - c i S a -r n  ~‘c- j t i n  1 1 i c -u’: c-c-. S-I c t ~ “ u - - S  I , i ‘c - , i r t i ’ n c - a l

of l I o n i a n : L u s ’ s ; , a k a - c -J r ’, m r c l i \ ’  c-nd ,~i m n m , i - ; n a ’ u i t

_ _ _ _ _ _ _ _ _ _ _  A



I

Associate Investi gator : 51a j A. ic-ic-I Tribble, k-par t i aL -nc - S of
Economics , Gec~ :‘c-c-c-nby and Sc-Uj c-c-u’~m c - c co u mt ,

Addresses the introduction of ic - i ~t a yieidincc- ~k.’:-:1cari wI m c ac _ i S a c - c t

Turkey , A Southwest Asian Country seldom cus ca ,; idered to S-a nc-sn x l c -t  c - c - :  w i , t s ’c

the - ;rcc-en c- revolution. Inter; c-i ’ m , ’t c -’m the social sur n d n_c-cou ’)omn Li ca - x am u ’c-smia ,c - n _ m c - an -m c a ’

to Turkey of , sn ion -t  L n c - c -.j  this nc~ strain of wheat .

Publication

P~ vic~w_of the Geographical Institute of the Un.ivcc-rsity or ic-n-a-ic-bc-i - Ic-c-

rf~~~ki 5h) , 1976. a

16. Site Analysis for the Back ing of Falcoiss c- -n t  Lila .c it en_ :
States A,ir Force Academy

Principal Investigators : Capt C. Taylor i~ in - nc - us , Hc-’~.c-ii ’ti~~c-rsL
of Economics , (4eoqr .m~Ic-’: and ‘i i i  c- , i -  s n _ c - i s . ’ arid Lt Donald - . I c a -  :ginc-s

This research investiqc-.ntccs alternatave sites c-on- f :m Iccnia  trac-n a ’m ’

at the United States Air Forcc- c-c-cJmc-lQnrc- ’ .

Presenc- tat ion

Regional S’tc-a-tl.ng of the Association of c-~~~~ -r c- a-ai m c - i t c - c - a r .’14.c - c - mm ’rs , 29 -Ic n- ,c-nbcc-r

1976 , Manhattan , Kansas

17. Vista ul’Sn- c-a -c-Ce- Sc-us Rn_ c-utcc- side-n - c - Ic - an -a -a - t en - ic - i  ia -s Di uuc’

i ’-r wcipal Irivestic-j ator : Capta in C. S n_ ny lon Ri m - cc-es , H - - .  - b’
~~ ta

Econorc-u.cs, (kxc-c-~m ’ ., is ‘ Ic -c- : ann_ i ~Lc-u m c- , i -  - c - , -c - aoc , c- and I c - I C1,,mrkc - - 1 , , -

iS i c - In _ a n -  characte r c - a c _ I. c a - a -; o u t.,h v Lsta clrarsn ’Ic- Ic_ Ui-s ‘ it n_ c- c-c-S i i c c - i  - ‘ I

- -~c - i i c -.d 115 c-in a - f t  c- - ic-  S I n . arrive c - i t  a cc - i n a -  in-I n-n-nc - n - c i S n - ’  i c -n i t  a c - m a -  s ’ n ’c~~~~i - i n  -

a n - ic-c - c - r u b  m t . I a - Ic

t~a’q ,n_ o nc _ ul c - n c -  - i i c - - 5 n_ n t  Sic-c Asa;, ’ n c , c - t  ac -n i ot ~c - ’ r i n _’. m ; ,  i , ’ ’ a i ’ - c - i c -  r , - - - k ’ t n c - t c-

‘c-i c c - c - i cc- S tan , Nc - n c -c ; , ia -a

U -- ‘ 1~~~
c-
~ 

fr i - c i t a t’ ’c l u c - n l t , r a c - I c -  a - n c - c _ i  I n _ n a n - c-mi ’ S

1.. c- r c - n m t t  ~n _ c i l  C o l i c - s c - a ’  - ,‘c- i’ u t in - :

i ‘ n - a n~m i t c - i  nc -i l I n ivi c - st ic-c-t i  n m :  - ‘ i~ 1 I c  K-, ’ - c - 5  . L ’. - , ‘ ‘ . , I, i t - ,
c-c-. i c - n w - i l , Cot c - i a - c - S ‘U a-i c I c - i ’c - c -~~ ’ ’ j c - ,  ,~~~a k i ’ ‘ c i ’  1 - , u i c - : I u a a 1 , i u lu a
Vi nit , ” A r t ’s

_ _ _ _  _ _ _ _ _ _.

~~~~~~~~~~~~~~~~~~
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~ ~ ‘
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- .-:- - -

~ 
c-.i n i  a-c -ad ic-.~ - ‘~ -( c-

c c- , - i  c c - c _ -’ t ,i n - c :  ,~ c - i : i ” s f .  ;n - i r ; c-c- . c -m ’c- -, , Jn~. ,
S~ c-i~ n , S as Eni- - ,.i c-n au ,c-a i’ is c- r,,I ’t c-

.ip c- u sa -r n _c - . i c - c -c- ’ ‘ c - c -  S I n c -j v n - u s t ’  a ’ I-I ’ ‘i’ c - -, Cc-r’ol c-.uc-,.c- c - c -  (IS a a . I I -

sue LI in_-c- , V i c _ c  L i  1
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fiction of Flannery O’ Connor and Robert Penn Warren .

Publication

To be published in the 0’ Connor Bulletin. Date Unknc~’jn .

5. The Earl of Bute and Georcc-~~ Germa in: ~~c-chia -ve1s of tJ c-i,-
An~~rican Revolution as Seen by london ’s Poets, 1763-1783

Principal Investigator: Maj Janmc-ms C. Gaston , LI&.’c-c-cm’Si ’~.-nt
of English and Fine Arts

Sponsored by individua l

Throughout the Z’ir~ rican Pc-evolution, poets wha wrote for c- ormdon ’ s

uc-ujor periodicals strugg led to rr~ ke complex issues and disturbing events

comprehensible. One of thei r favorite explanations for the unfavorable

trend of events was that a highly placed villain was resp onsible . P reen--

dents for such a villain were the nic-iny Ic-iachiavellian figures who had popu—

lated English c.Irarru since Elizabeth ’s day. To transforrn’m the popu.1a.r dr_ nc - sm t i c - ’

type into a plausible excuse for Britain ’s troubles, london ’s poets pictured

two real n~~n in the role of Machiavel. These n~n were John Stuart , third

Earl of Bute , ann_I Lord Geerge Gerimsain , Secretary for the Miirican Colonies.

Presentation

Presented at the Annual Convention at the South Central Society for
Eighteenth—Century Studies , Houston , Texa s, 4 March 1977.

6. An Annota ted Bib1iograp~y of Technical Writ in~~ TextLooks for
2-Year, Secondary, and 4-Year Programs

Principal Investigator : Maj Robert B. Donovan ,
Depar tn~ nt of English and Fine Arts

“I
Sponsored by the Nationa l Council of ‘Ic’ ,’ichn_-r s of i’Inq lish c-nc -I
individual

A bibliography accomplished for t i c - c -’ lc-~ fl: Cor initt ee on ‘I ’ in .’ S c - n u i e -  i i

and Sm ’ i m ni t . i I n_ c Writing .

‘n-J



7. The Old English ae from the Ind~-L’uropoan c

Principal Investigator : Maj Donald I I .  Aherrc-,
Depard’r~ nt of English and Fine Arts

Sponsored by individual

A linguistics article which posits the existence of c-c- West Gernismnic

long “e” instead of the widely—accepted long “a” .

8. Air Force Effec ti ve Writing Program

Principa l Investigators: Maj Thomss A. Murawski , Capt Phi l ip A~
Pc~ el1, and Capt Elaine 5f ~ Rockwell , Jr ., Departir~ nt of English
and Fine Arts

Associate Investigators: Capt Edward P. Bailey , Jr. , Capt
Michael D. Richards , Capt Robert S. Staley , II , Capt Dennis
J. Stanley , DeparUi’~ nt of English and Fine Arts

Sponsored by USAF/DA and the Departn~cnt of Eng lish and Fine
Arts

A series of three half-hour films arid exercises to replace the

current slide program. The films discuss F~~ to write conversationally,

organize conveniently, and revise ef fect ively .

c- . The Admission a-nd In tc~,rati on of Women into the United Sc-ates
..J~.°ri3--. Ac-’p1I,c-an s~ ’

Princ ipal Investi gator: Maj William 3. Wallisch , Jr.,
Department of English and Fine Arts

Sponsored by individua l

A dissertation dealing with the integration of m~onunc- into the Al n-

Force Ac’c-idc-~sr > ’ . Traces the legislative process that broke the-’ all n c -ic - i n, - tradi-

tions of service schools , then presents the planning ic-inc-I actions that took

place at USAFA. Includes a study of the first suini~s.r and academ ic ‘m ’~’c- n- to

deternune the results of the planning and its lementa~’ion .

(n o  
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E. Department of Foreign Languages

1. Sonic- Preliminary Hypotheses on the Semiotic Microcosm of
Cottfried’ s Tristan

Principa l Investiga tor : Capt Ja mes W . Ilutchison , Department
of Forei gn Languages - sponsored by the USAF Academy

Research into the applications of recent insights in the tiscora ’

of semiotics (the study of signs and sign systems) . It resolves the n c - u  j on

c-nrc-tiqui ties of an enig’nntic rmc-xlieval work of great significance in

European literature and provides a mere satisfactory explanation of ap-

parent contradictions in the work and the values which underly it. The

work is revealed as the product of a courtly universe whose value systerru is

in an a l L c - ’ ,’a-ic -CC sta te of decay , where inversions of the (then ) norr”u l valu e

polarities have begun to apply. (Accepted for publication by Seisciotica,

the Journal of the Internationa l Association for Semiotic Studies) .

2. Computers in Foreicjc-m Lam search

Principal Investigator : Capt Ja mes W . Ilutc ic-ison , Depar tmeust
of Foreign languages - sponsored by the USAF Academy

Research focussed on a problem of applied descriptive l inguistics

in Genmcnn using the computer and ti-ne 5 dc - t n _ c -  of She c-c-nt in nuchine transla-

tion. A umujor obstacle to the acquisition of c-c-i broad cc-c-pa -ic -i l i t  y in this

area ic-c-s identified . Techniques of textual analysts u—c-era- developed from

recent findings in discourse ana lysi.s and wore efllpl ac-\ ’c- ’ n I  in tic -n - i c - I c - c - c - s t  i f i c -’~c- —

tion of nei~ factors which must be co nss imi m c - r n \ l  in wor king tc-~~c- c - i n ’ mI  a Vj , i l a l m ’

nmnchine translator/interpreter .

Research was pm ’n ’cc-c- - c - c t  c- -c - I in a n c- sc-r i nc -c ,; of lectures tic - c- ’ n ia~ - a ; t c- -r

Science 100 classes at USAI”A during the i~~aring Ca-i u. c - a ; t n - r  lS ’ / n ’ .

1,1



A The Ca-se for Reassessing the Treath~~nt of the 1~~dal Particles
c - n a  Genm c - n a  I unc-guage Ins tructiorn

Princ ipal  Investigator : Capt James W. Hutchison , Depar th~~nt
c - s t Forei gn Languages - sponsored by the USAF Academy

Research on colloquial Gerirun conversation using analytical tools

from the ia-id of speech act theory reveals that a number of highly fre-

quent lexerric-s function in ways which have not previously been described in

the linguistic literature. The case is made for the inclusion of these

heretofore neglected words and their newly discovered functions in courses

of instruction in the Gem -an language. An article (subject as above) will

appear in 1978 in Unterrichtspraxis, the journal of the American Association

of Teachers of German.

4. Die Pragnatische Interpretation der “Fullworter” in der
Un~ angssprache: Em Beitrag zur Beschreibung ihrer Funktionen
in Sprechakten. (The Pragmatic Interpretation of the ~~ dal
Particles in Colloquial German: On the Description of Their
Functions in Speech Acts)

Principal Investigator: Capt James W. Hutch ison , Department
a of Foreign Languages - sponsored by the USP~F Academy

Research on the medal particles in German and the application of

Pragmalinguistik (speech act theory) and Textlinguist ik (discourse grai rn ’c-ar )

to the interpretation of these words in colloquial German discourse . A

paper on the subject will be presented to a colloqium at the Free University

of Berlin , September 1977.

5. Oral History of the Hispanic ~merican of Colorado

Principal Investigator: Capt Culberto Naldonado , Department
of ft reign Languages - sponsored by the USc-A.F Academy

The main objective is to collect the autobiographical and his-

torical recollections of the Spanish—speaking people. Since there is a

lack of written history about this ethnic group , tape recorded interviews

are being conducted in the field in the Spanish language . Potential i r i t n ’r -



‘c - c -~~~~c-~~~s include survivors of the Ludlew Massacre , cattle drive participants,

1 a- t c - ’ u i t a - s, miners, and others that lived during the late 1800’ s. Al though

t i l ls  is a- continuing project, the bulk of the interview s and the ir classif i-

cation should bc-c- concluded by March 1978.

6. Perceived Cultural Value s and Academic Success in I ligher
Education

Principal Investigator: Capt Cuiberto Maldonado , Department
of Foreig n Languages - sponsored by the LJSAF Academy

Cultural values are often cited as a prirrary cause in the aca-

demic success or failure of students of Hispanic background in college.

Yet, there is no general agreement on what these specific cultural values

are. This research attempts to identify these cultural values as they

are perceived by four major groups; (1) Hispano college students ,

(2) educators and counsellors working with Hispaxx students, (3) tradi-

tionally -ori ented Hispano adul ts , and (4 ) existing literature on previous

research. Written questionnaires and oral interviews are used to collect

the data. The population to be sampled resides in Colorado . The project

will be completed by December 1978.

7. Spanish Language Culture Materials

Princip al Investigator : Capt Ma ry A. Mark s , Department of
Foreig n Languages - sponsored by the USAF Academy

The purpose of this research project is (1) to identi fy the nost

coniion situations ar id cultural thcit~~s which wouid be encountered in trav-

eling to a Spanish —speaki ng count ry and ( 2 )  to obtain recorded materials

bas ed on these situations for use in the classroom . The materials col-

lected through this project will be used in the deveiojiTc -ent of culture
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capsules and other audio materials such as aural comprehension exercises

for classroom use. Mat erials will suppl~~ent textbooks and provide stu-

dents with an exposure to the language as it is used by native s~-~ia-}~c- c - r s .

Actual research will be carried on in ~c-k~xico by recording cOnv c- r~~~it  io ns

with natives in that country .

8. FRANCE - Land and People: A Handbook

Principal Investigator: Capt [~~nald C. Scott , Department of
Foreig n Languages - sponsored by the USAF Acade my

Second revised edition. This 174-page handbook provide s the

Fr ench language students at USAFA with an introduct ion into the culture

and civilization of France. The handbook is also used by the Defense

language Institute in their French courses.

9. GERW~~~~Y - Land and People ; A Handbook

Principal I nvestigator: Col William Geffen , Department of
Foreign Languages - sponsored by the USAF Academy

Revision of the two-volume handbook on Ger man culture and civili-

zation into a one-volume version. New edition will be used by the Def ense

Language Institute and U. S. Air Forces Europe . Com pletion dat a - :

October 1977.

10. Li~TIN AMERICA - Land and People: A h andbook

Principal Investigators: Capt Walter J. Gomez and
Cal William Geffcsn , Department of Foreig n Languages -
spc-c-nsorc- d by the USAF Academy

This 200—pa-ge hasidhook provides the Spanish languac- n c - c - student at

USAFA with an introduction into the culture and c i v i l  i c - c - i t  n o u n  of lat in

An -n c- - c - c - .  Upon completion, it wil l  be inca- n~ n c - i t  c- c - i  in to t I n e  curriculum



of the Defense l ang uage Institut e ’ s Spanish courses. To be completed in

October 1977 .

11. Computer N~-nna-gement of Grading and Test Ana lysis in USAFA
Forei gn Language Courses

Princip al Investigator : Capt Michael D. Bush , Depar tment of
Forei gn Languages - sponsored by the USAF Academy

The grading process in DFF involve s evaluation of the student ’ s

learning in several skill areas . In order to properly assess student

performance in each ar ea , multi part exami nations comprising several dif-

ferent testing techniques are adn~ nistered. traditiona lly the adrninistra-

tive details roguired by each examination have entailed substantial ex-

penditures of tine and effort on the part of the DFF instructors .

The research is evaluating the increased use of optical scanner

forms, marked by the student for multiple-choice type questions and by

instructors as the subjectively graded portions of the examinations

(Graded Reviews and F ina l Examinations) are scored. A computer program

for the rep orting of student performanc e on the examination is under

development . It has already been used on a limited basis in order to

investigate the evaluation (best analysis) possibilities of these new

methods . The final outcome of the research will be improved gradin g and

rep orting procedures while bringing about a substantial savings in

man—hours.

F . Depart ment of History

1. A Histo ry of the Uni ted States Air Force

Principal Invest igator: Col Alfred F. Ilurley , Depantu ic-unt
of IListory

Sponsored by the USAF Academy a-nd the John S. Cuqi lenheim
Foundation
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Res~ c-~rch and writing on the development of the Air Force as an

i n snu tut ion  with emphasis on its ori gins from 1890 to 1947. Ma -k-- c-s use

ot ~r c -~~inv sources ar rong records of the Air Force and its predecessors,

Air i a-nec -’ Archives at Maxwell AFB , Nationa l Arch ives in Washington D . C . ,

a-nc-i papers of such founders as Fou lois , Mi tchell , Spaatz , and Arnold .

Results to be published in a hook by fticn:i ilan Company for its series on

hans and i’tiiitary Institutions of the United Sta tes . Dur ing 1976— 1977 ,

performed research and writing on thi s topic as a Fellow , Smi thsonian

Institu tion , ‘~Jashin gton , D. C.

2.  USAFA Oral History Pr ogr~u:-

Princip al Investi gato r: Maj h~b c-r t - S. Jl ar ta nowicz , Depart-
ment of Histo ry

Sponsored by the USAF Acadar ~i

The Oral l i istot \ c - pr ogram conducted several taped 1 s t - c - u  \ ‘ L c-Ms

which were t vpc-~~J into manuscr ipts . The u n i r n c - u s c - ’ n i s t s  w i l l  servo as

“original source” historical documents and will c- da-~x c -  od in the

Special Collections Division of the USAFA Acadcrnr y Lii i -c - ;  Butler

Library, P o I t n - f i c - n  University ; and the USAF h istorical ~~‘search D i v i si o n ,

c - I  I AFE , Alabani~.

The interviews covered a total of some f i f t  - ‘en ~ c- ~ ir n- and were

all related to a - v c - c - i t i o n, Air Force, US Air 1-once Acc-idon , on mi l i tary

history . Dur ing 1976—77 , a sub stantial amnDunt of ~c- c-s c- - ’ was directed

tr ~.. ic - n -d r - r ~ n l i n n c  the i n t o ; n c - i t  i o u  of ~ nnon - i t  the Air 1’o r - - c- Acada nc- . In

this regard , I n t -n -views wi re conduct ed wi th  Li - I c -  ~c- - i ~~~ c- n sonnel :

Colone l 1 ic-F5 P .  ~k ’~’c - n r t  Dy ,  - - i n [ I Via -c- i o r n i i u n n c - I n  of Cad I s , on his a- c -i

a-s the overall -a - ~. ~~t- o f f  ia-er for t i i c - c- i in t e  i n c - i t  oil a-I \c-’. n i t  c - n i  i t  t ~nc-

Academy ; Lieutenant I ‘a -lone1 - 1 - i n ~ -
~~ C. Tl ni ‘n~~ic - c - n~ P C c - i n c - t a - i n  1 toi it~rf P .

bushl ) - c- c - c - ;1c - ,  on t S r  reseirch ar~1 I c -  O}~~k 1 i ~ P pl i y s u c c - c - 1  st c - n i c - h c - n J c -  ton

( - I



- -

-
, c-21l0c- L5 i n - La - I n n c- T I O i L I  ‘c - t .  (ii i i c - l a - :, a -ui Dc- i: role a-s the i a - u i t i a l  n ra-Ic-ct

oft i na - c -- f I r  i n tegration of ~~~~ ~~~~~lt L a -c -  ‘i.cc- c- i ia -1n 5c- . the 1~ c -; c -u r u : L : : l t  Ct

i lst rua ’ ant i ~tputc.-3 c - ’ e s l c - : l n l c - i u  ri-search os this

c - c -  e t c -  & Jurina- c--a-ri; L)78. PLc-icr tht c- . I - : n c - s  -;iiieh c-a-na- coy I ~~c - ’  -

jor C-c-a-era-i La-i ~~ P c- iL , p~~~:~~ ~i-nct , discuss Inc-I h is  early

-c-x i 0 \ ia- I c-iVidtJ.Omi i ioxc-r~ ci~ccs , a-nc-I M r. 1-rosper II. c-Pc -a - I i ., a-I - . n c - c -  n c - :

his ion il  ‘c c- n I c-gx- riences as a French infantry ota-~~cer and ivn~t a-r .

S c - c -  i n  Ma-serial Lectures ii  M i l i c - c -r - : h f - a - t a - n c-

Pr Lr c -c ij  ial in ic - osti ga-t ar :  c-
~ - jor PhIL ia-s c-c- - Li La-: c-Jt: ic- c-~ ~ t

of IL s t - c -n:

Spensored by Line USAI- Acad~a-ny rid the /c-Sc-ic-xc- at ion of GraLa-c-ti - -

TI ic-- f i r s t  nineteen annual ic -c-cL ta-s in the h a - r n  -~ Mc- nu i ~al

- ‘ n c - -  Series have then -dc - i  a-li-c -S c - c -~ c - n r a - f c -. - T y .  Plans c - c - i  i t ar  c - c - - i  ic c-

Lion in the future of c-i volume ccnLainincn a-il lectures presented to the

-c-L it - of ec-ui , l icat ioni.

- 4 .  The ‘c-c-Un icc-c-n Mi liLa -tv on the Front c -e r :  The I-’r - - i c - i c - n c -

of ti a-’ 
- 
1976 LII  it~~~~DisLora- Svo-~x siun

Principa l I nina-st i c- na - t o r : La-i i c -  P. FaL~ , i c - n  n n k-nt of
Ii is tory

I c - t  c--  c -u \ I by USAF Acac- ia-n c-v a-n i I the Assc-x’ i c - n t  n c-in of Cr i c - h u t

I .  tifl’J a ser ies of c- c- c-~~ . ;~ j~ t e c - i  cit the 1 c - c - ’
c- L i l i tn r - c-

I j l 3  tory S-yin ‘ a- cm by prominenti nuli La-nv c- i a- c i v i  I i c - i n  I i i  t i c  ic - i n n s . ‘31 c-a-

- n c- c-- a c - c - h I u i c - u s  of Lhis c-c - c- n - a-c-c- c - I Y c - c- a- C p - c -  c- c- i n-v ied Ic- : t l i c - - Ga-va-rut- -

t ’ r i  r iL ing c- tT ftca -  in 1978.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 



5. a- La-i c- i. c- -;hing c-p a-n c-a-u I 1-tint er Fiec-nions j i  ta-c Ar teLo i - a n- .
Lia-~ j~ i- L u LL

Sru icmpa i Investigator : ~trj John P. AlL ~~~~~~~ I I I , F~~-: a - n t J : K - n t
of history 

- c - c - c- by AFIT

This research is for the dissertation for a Ph.D. in hi:storc -cni i

Cc- s naphy . P t c - c - n- t c - -r l i f t -c- Li la-s and regions have long ha-c-u: identified and

c- neil :c-c-x i in the Antebellum frc- - South (Al abanu—Massisc-c- I a-a-i ) .  This

research is i c - c - l i - cc - c - ted  to illuminating and explaining t in -  - Soclo—eCOflOnni c

C-styles of the millions of white farmers in the Antebellum South, wh ir-

c-a-t~ not closely associated with  planter economic-c-c-. rrniiS Southern

far m seems to : esec-bia- the classical peon -arc - of a-t a-c-- n - nc - ~c-~ a-c-c- of thtc-

- c-c- :c-ebclimrn~ Uni Lc- i  States . 1!~~c-Ln mc- c - - r , his ixx: n ionnm c c-c-nctc -n-a -vors arc- less

c-c- c-c c-cc-s iii bc-c-ca- usa- rrn igra -t ic- - c- and inter--rca-lana-il trade processes rob Ic-Wni

of capital and - I c-k i t a - .

1 . c-)r ir ;ini s  of ta -c - :- Na t  ia-na-i c- c-: - - - i c - i c -  C ion

Principal i n : c --a-st ic-ja-tor ; Lc-c-j  ~~ n c - c- - - - - . ba-un - -ni , t i t ~- : c - i l  a- a-nt a-~
I I  i-st or y

- c - c -c- Pc- L~ IF Acado nc-

invest :  - ;atem; the ij i fluence of the u i  Lir~ c- on Lie - ( I i .  i t  Ciii c- f

the La- Ic - ia - inc -a -i Science l-L~ uic-ia-t ic - c - n : .

7. c-\i s t r i c a -yn Sili t c- i r’- M n  nc - s ions tc-: ~ l~h ~
-

h r LnIc i : Ja -l In c-c - c - t i L l - t a - L o t : C c - i n  it  I ’  . - - a-’ - c - n
o L fti storc-.-

g 1,  - c - c - i ( c - n c - i  l i ~ I c - c-i’ :  ACc- u c-e n’c-c-

- I-I



c-c- - -

c-L n c - i i c- i I S  of the role of /c -n c- m r can ~
c- tjj ita - iny and naval o f f i c e r s

in the a-aria-c-i which f c-ll~~’;ed tic- : openin- ; of Korea by Cc- r m c - c -  c- Shute iTh

in 1852. The in- -. - c - c - c - L i g a L i o n  emphasizes the n r a -  zation u npact of the

- I t - :  La-ar: flussiOnS Ori the olitica l orc-ic- n of the i c - c - t i :  Yi  dynast. c-inc-c- tic-ta -

failure of the Nor m - c - i n -c- a-rn-a-S forces to refo rm .

p~c-o phases cc -f this research have been published ; see

Blue in Old Korea , c - c -  Journal of La-c- i c - c - i  c-c-cia -ri ca- S and hi ’ c - n a:S ties ( -c-
a-- c-

~c-a- . 41 -L k:ca-nnber 1975) , Ic-is . 4 - c---~~~c - 3 , and “ c- a- iicy  and Personalit-; in Early

Noraa-~i-c-L ic-rican Relations: The Case of George Clayton Foulk , ” in

Tin - United States a-nd Korea, Andrew C. Nabm , ed. (N a- i a-n cc-n -n c - x : Nest -n : :

i c - S c-i S a-n i University, forthcoming) .

The investi gation was briefed to the Korean government ’s 1dm

History Comp ilation Coninittee in Seoul during c - Ja - i ’~~ l97i .

8. ~un Chi— Iio, A Korean ~~xic- u ic - ze r , 1064— 1945

Principal Investigator: t i c - n c - c - L i  ic-i . Bishop, Depar~~~ nnc of
History

- * n c - c- - c- c- c- P USc-AF c-Cc -c-c - c - li  c - T Ti-

~~i t c - c-ria ls on the Korean reformer ‘fun Ch i—hlo were gathered in

Korea and the United States . ‘fun , who ec-i - - : c - c - -  a c - i c - c - S -Ca - c - in 1893 at

L a - n c - n i - i ’ s ru n -c - :  College while in exile in the United States , became a Kay

nc - 5 c - i f l~~~
c-
~~~, qove rnnc - -nL official , arid Christian statesmen in_ I i-a rc -a-i a-ftc-v 4 8 9 k .

The research has Lmc-:n published ; c-- c- c- c- c- “ A lion - a-nc- at Oxford ,

The LII  c - n :  tip c - c - ini - 92 , no. 3 , Winter 1976 , n c - n c- . 3—1 3.



- -~~~~~-~~~~~~-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —~ c - - - _-

9. Lbst a1ki l~esL in c-~ y]c- c - c - c- 1854

Pvc -nc -cia-c-i in\’est lcnators: i - c - c- nc - ic - lu ki. Plc -n ina -a -, bc--c- c-c -rLa -c- c - r i  of
(isto ry a-nc-u Ic- c-SLc-— 5 : c- c- t~c- c -n c - S  . [Irpu c-n i

-
c-

n - n c - c -n n - I by USA!’ Ac a- c -k c - c -i~~

A c- i - _ c - i c - c -  I ieei :~ c - n c - j c - :~ :r i~ it 1€ -t [c-i-i wr L t t c - a - n  by lint; c -c - ~l :  Go - ;  - C la-c-c-ton

c-
~c-ul k hiLt, — c-ec - :c -n ib in ’i tIc -c-: v c -~~~~~c - t  c-a t  thu  c - c -  Korea-ic- C i :  i c - : : c -~ c- 5 tO L L y i c -  n

1884 ha-c- s Pc- - c- -a- c - c - l i -  c - I  c - c - i c - u  - c - c - c- c - i .  ~ouU: ’ s obsc- n’- c- c- - c - t  i - n c-i :-t Ceylon: ~~
Cc-c- I T :

1 c-/d luc-c-a-L. su}: c-c- ni It - I) L t c - c -c- I c - c -  st oO c- on c - i c - c -  c - c - l a -nc-i in tb- - loBO c- s.

i O .  c-Pa tka-  - a-i ca-s inn lore  c - c -c - c - c - Cultc-j i:es

c- ’r l n c m n i c - i  lnc-\ ’c S ta 3 S t i r :  c- ac-n c - c - i S  i t .  l: c - s : c-p , I1~c- nc -c -rL:nc:n it o~
Nr s tc - c- nv

i-c- t a- )fli-c- c- c - c - a - c -  : by LLc-Nl Acc-c-c-heint ’c- ’

c - i c -  I r ;vc- st Lqat - an en -c - c-n c - in c -c -:; c - h a -  b c -
~~c-a -c- of Anc - -r c-c c - n c - u : a l i t a -c-rc-

ra rc ; c- ~ c - a- a - nc -  a-nc- i r i sc -n c - s  on the ic -cc -Cc - co-c - n i t_c-p c-nd In c- c- fa ctor s  c- c- c- I c- ic:~

n c - i l  - c - n c - c -c- the ;~~ c- c - an c-or ot ic-n c--r ica -c-ri s erv icc - fmn - v c - - n n ; i inc - — - -c I tur e- si c-a-_c - i . ,

c c- c- I c - c - ’0 c-n 1 r ic - ; :  , 1 - c - c - c - c - c - a - i c - c - c- , l ; 1 c - c - 1 c -~ cc , c - c - nc - c - i  t :nm; y se~ c-c- c - r c - i t a - i  c - n .

~c- is : ion on t in  rescau:cic- h-c- n c- c- L& en La-I c- c- c - c - r u c- na - i : lt . c- a n c - c -  - c - u -  c- -

i i  a-c-~i nnc -J t a r  ca-d~~n s c - n c - i l i c - c -Lc - a -n”: 101 , a-ic -tiL l : c- c- ‘ C c - f i i c c - c - i~s 
-i n

[c-mr - : ‘ c
-

l i .  f!n t - k c - r ::ii:ss i J c - I L s ij c --c- i t .  t c - 5  d l i i  n c - r i t a - n i  IL 1’ c - S

i c - F fl( ’ - c - I  I : a m - : c - t . a - : - ; t c - ) r :  iSc -~~
c- ) I J l V c - c - L ( c -  I -

Wa -i i - s i c - s c- is kni c~ a - nc -  La I c - i c - a - i a-u: - - c - na- Ic- s ic - -s -

c- c - c - a - c -- a-’ bc-c- i l i u i qton , - c- c- i c - c - a - c - c - c - l Ly c- c -u c- - j u ; ; -  l~~I c - c - c - n - - c - l i  -

- - ‘ -1  c - 1  I . t c - t ’a- ’c- i — ar li . ‘c- c-c- ~i 1 ( c - !  ( c - I  c - . i  1 
c-

ia- ic- c- .~~c-_ c-i

; c - c- -~ ic -c- - I I c - c - ,  Ic - c -~ 
,_ -n- :La-b i ic- In ’ i ic-

c-~~~ i c - u n  i i i  c - ’  n iv c - n c - c - I  c - c -  c - c -  a-c - c- c- I n  - c- -

- n c - I i c - r  I c- i-n h c - c - c - i t t_ t i c - c -  c - c - i c - c - c -
c- ii i c - u  c-c- - . Ic- ~C - r i s, c- - _ - 

i~~~~ c- n - -n - ~I tS
_ .(

/1 W)



1512 , tw ic- cc-c- v ia -emily ic-i n c - c - i c - c - n c - c -~i .  IS: fc-c -c- c - l ; n c - c -t c-c- c-s i c-i fc-a -inily  is i t h c - n c - 1  i n S  c - - n c - c - st

which sccn~ec-i tc-r thur has * c- - : c -  c- as h a--a-c-I at Brit ish a- c - n ; - - : :  i i i  ti c-m c-

I ber t c - irn c- -n ;  ; u c - a - u l c - c -  and proriotc--d the ta -m t _ ui c - c - n-c - o t otl c-c- — r nkc - u bei ;; 01 tIne

t c - n r u  ly .  Tius research c-c- itS c-c-~: c-Lang is r e l c - c - t i  c-~~i t cc - c- c - i’ln .L). c -c - i sSur [c - c - L I on  I l I

Ir i s h  hic-Lory at Trinity Gell~~~c , Ln n c- c- c- c- a - : c- - c-; of Dublin :.

12. Cr ic - c -c - n c -  c- c-rid Castle; F i n i t i s i c -  Anu n u m n m c - U c - a [ c - c - a - n c -  i n ;  I r eic -c -u id I itU0 ~~1 830

i r c - nc - cm:~~1 Lnc - c -.c-c--stii;ator: tL Ic-~~5 PLc- o n  I . h u a - n c - n .

In a801 the i : c - c -. 8 - ; c - c - r c - i : r c -t 1:  c - c - c - : ~c-a-nvI u ic - - n S c-c-c-c-c - c - c - c -c- c- a-L* s- i i sh -;c - c - c -i sc-nc-h

~ila-ins w i-n ’ laid to r a - t c -  c- c - c- c- the ic- ic -in c-c- i to tic-ne sta-nus of c - c - n lIn t list: c - r c - c - ; ; : c - t v .

TI .c- ’ee 1a-nns c-c-c c -
c-

c-c- c - ; i c - u : ; i n c -c-c-a-d b - c -  i ritenc-ic- a- nc-c-i c-c- c -c - c - c -. -a- c-a ~c - c - l  O~~c -n is)S i i  1(111 311 - 
-

c-i c-c- icc- I j C uc-c-:i tc- c-a -nc -a - l ists, c - c - ic - u  ic-a- c-c ic- c- c- the -ir1Ve icc-n i nc - c - ic c - n~ :c-r c-c-icc-ncc- wi -

culinuc-;c-. I c- c - s  i nn  tb- :- t a - c -c - c - - n c - t i c - c -tic- century. Cu-awn au c-i Ca-silt: a-nc-al zes ~~c- ta - i1 1 c - ~~c-

ri . C c-c- c-c -u c-~ a ta-i c - i~ ic-c-; 1 n i  sic- n - c-c- i t: i c - c - n c -c- Ic - ic - ; ~i i its f i r st  ~c-hac -c -c- a-nd sc -c -c - : c-j

that 5cc-vices sc-a-oh as 10: -::; c- ye rc c-c- ista ic - :e, c - c -  c - i  c - c - n c - s i a n  c- nc - i c- c - c - c - - u  i c -  L I c-

act -a- t c-y ca-anon to later c-_’na-ionic -a-i c-iprc-s c-ri gs c-c-ar; be 4c- - t c- - c - c -  c - c - I  i n n  I n c - c i c - c - n c - i ’s

Content c - i c -~~ic- inS a- 1c - - \ c - c -  c-n f c -c - u l  inpcriaic- syc-tc -cn c- .

I c - . Sta t a- La - f t  I I I :  Tic-c All i - c - c -  Lc - c - i 1k c -i a - n p ’t ’  c- n  c - c -
- 
boric-i t c- c - c - n  I

c- c-] . c - : c -  Prisoner c - c - n  b c - c - i c c - n j

Prine n pal inve:- c - t c - c -n c - c - t : c - c - c -  : Cc-i ; c - I  ic-n ic- Inc-it A. I)uranuc-i , i c - - n c - c - i  I n c - c - c - n c- I :

~~~ Nc -st -cc -ny

- n c - - c- - . c - c - c  by tj Sc -~ : ~~ - - 
-

I c-c -c-s - c - -  c- c-~ i h i c - c - a -  a - in c - i  c - n c - c - i ]  yza-s bc - c - cc - c - u c - di Lions c - -n a - a c - u ni t -  n t_ c -  c- I y U ;- -

m c- c - i p t  c-a rc - : c - i f I n c - c - r n ;  ~~c - n i I  i i c - c c - ;  c - c - c- c-dc -c- l a c -~ I - c - c - f t  I I  I c - : u u n c - i  n~ c - i c - -s I I -  - i i  - - i i

a ;~ s c - c-n hi-- c-~ - c - -  c-niso ;uc-s-rs j~ i - i c - - ; - : o~ i c - i t  i c - n c - c - i l  orgc - iiii .n -n c - i ’ I a - I c- c- L I I ’  I c - c - c - I c -  - - c- -

‘c-c - f : ret  c - i  n a - n c - c - ;  a : I  -p  I n n - c -  c - c - i c - k s ;  t ic - c - - s tn c- c - c -c L c - ; n c - n i c -u a t  n c - c - c- c - c - i t - n c - c - ;,

c - c - U i - L i e , a- H c c - c - L i  in c - i  , c - c - i c - c -h n c - c- 1 .c- - c - n c - S  ~c - n  ic - l t c - n ! n 1  c - c - nc - c - i t ic - c - - I c - c - - I  - c- n c - c - ; a- I
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covc--rt~ int e l ic- - ;c - c- tic-’c c- c -c - ic-i c - c - c - c - ’a - :c - c -- activities . Rc- c - ; ; c - c - I c - c - r c - n l c -  ~c- n i t i c - c - t c-~d as c-c -

c-ia-c - c - ta - c -n c - c - I  c - s c-ss-sc-ac-tation c - c -_ na-nt c - i c -  - t c -~c- I ic -n iuy 1976) a r c - n  c - c - c - c -n c - n ; : . c - ;  i n -  as Ic-rc;parc-c-—

tic-on for -c - c-i. c - c -’c - c -ts a on c - by IC Press in i i  c - c - ;  tc- c-a-~c- in i-Sc -r in g Jc- c- )79 .  So t a-ic-n

a- lie c-uL L i c - a t  a - I c - n c- has resul t c- a- from the n c- c-sc:arc-:Is : - c- - :  1 .  Spivc-c-y c-
_
a - c - c - i

c-\i~t i i ur  c-
c-
c- .  Durc-c-a-d , “ c-Ia - ar c - -I I c - t a - c -c - c - c - n o n, to lIc - - rh i n , ” ia_s ~~ 

- - 
c- c-agazine

(Sc- pta_ La n 1 i7 5 ) ,  115—120.

1-i . i iuc -u t lc -y  Wa i 1- :c-c-r c - c - nc - c - ] tic -c-- c- Inc- i c - c - t b  of : - c - ’ 1 - l  s c - n c - c - : :  c - a -
c-
c-c-

i c - ranc -cipal Investc-ia-c-~c-t ;c-ur : Cc-c-pt Wa i ter T. Pi t c - c -hn c - c- c- c -c -k, I c - c -  - n _ c - c - c - :  c - c -  ±
of 1-listory

a n i s ur c -  a-i by AFIT

Pc- biography of c - i c - n c - c - c - !  t i c - c- c- baltic-c-i ( 1 8 0 2— 1 8 5 6 ) , noted lcc-c-slai -i c -c -thor ,

c-c-Cucc-utc-in, n ’ n : - - n c - - a - n  and jurist .  Ic c -c - l I n er , w~~ h i u a c t i cc - c -c -  law in Cinciuu c-c-c -ta,

Ohio , founded the Universi ic-c-: of Cincinnati a-c-c- - c - c -  - i n  1833 , c - c - l i La-i

the Western Law Journal and c- - c- ~
c- c- c- n c-~ a legal [c- a - c - t I c -c- c-c- i -n a-sL i t  I c - c - n  I :  c- : c- c - i  i c - I  - -

c-

to Ari~c-rica-n c - c - i c -c- c- which was c-I c - ; : i c - ; c -  c-la - u c - - n c - c - n c -  i c - c - I  as t l c - c - c -  “ 
- 

, - 
- - Ic -la -c- c- In c-U c - c - c - c -

This stuc-Iv - ;c-  c-c- . c- c- ‘ c - c -  c - n c -  bc-c- lkc-a-ic-’ s c - - i  for t s  to c- - c - c - n c - c -c- c - c - nc - c - i impien~a-nt c - c -

clear , authoritative n c - : c - t i c - c - n ; c -c- I system of Ic - c - c - c - I_ bc - i t  - c - c -~ c- ‘c- c - I - c - c - i c - c - t i c - i  fc-lrc-g I i a -h

- c - c - c - - r i : :  law to the spirit and condition of the w i - c - t a - c - n c - n  n i - a -c - n i t  i c - c - n .

15. b c - c - c - c - u  
- 

Ic - - - c - c - p  c - : : c - - I-na-search i- c-ni L~i c-vc - c-ic-p~ iic-unc -t at the Air Forc-c- -

c- c- ‘ c - - : ; c - S c -  - c - c- t a - ; , 1967 1972

Principal I n i c - c -c- c - s t  i c - a - t o r :  ‘-C - c-
~~

c-
~~ c - c - c - c - c - c -  A. c- * c - c -  c- - - , I c -~~ c - c - n a - - c - n c - I  01

t i c - Ic- c-

Spau c-i-c -a-nc -xI Ic -v I-l i sa - in c -c-; O f ! ; - :  c - c - I  the c- c-c - i n  I i c - i c - r e  I c - c -  c- i a - c - c - s c -  P c - I c -  -n  c - I c - n c-
Al P] )

j c- -c- c - c - c - l y s i ; -; of the c - c - i n c - c - -c- i c-c- c- - n i t  c - c -nh  i l i c- \ c - c - l  c - c - i c - i a : ,  of b c - s c-c -n W a - c - I c- - -

research c - i t  tc-I ic- c-~~~~c - f l c - c - S c -  sc- c -c -c - c - ar c -a-h a - c - c - n- - c- c - c - c- c- c- ia-inip l c- ; n h c - c - i  i n n  c - i c - c - n c - c -c- , 1r1 / 1 c - ;  i lia-
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_ _ _ _ _ _ _ _  

nc-c-: a - c - n t  c- c- c- c-c - c - i l  be c-;ib i ished by ti c-c-_ c- N c - s t o r y  a- f t i c - ” , , c-
~ j 7 c - i c - ,  arid c - c - i l l  b c - c -

class i f c - c -- c- c - c - .

c-ic-he Ac- rIc-i sc -rn ;c-c- L a - c - -  ; Lalnorc- - 
c- I c-

c-c-
~~~

c-
~ i c - j c-7

~~~

c - : n : c - c -c- c - c - : c - c - l  i : ; c - , c-
c- c- c- t: L ; c - c - c - c - n  c - P ] c - [  -~~~~ . Ic-- c-

. 
• c-~c- c-~~~~ c- 

~~~- : c - c - ; ’ i c -, - n c- t

of Ia-stoic-c-

s xa -u c-sor c-c-c-S by Air Force - c - c - n c -  c- P c-P c-
~ c-~ - a- , \l 5c- c- - c- ; c - c -  - 

c- c- c-

Kirtlanij c - c - I c -c-b , III

Exarc-ic - i n c - c -c- —s the c-ievc-c-i o; c-n c-c -n :t  of the Ai : ’ . c - n n c - c - P c - - c - - n  c - n c -  r - _ c - t ; c - r y

(ALL) a-
c-
n c - i c - S c -  was a fusing step b et a - c- c - c- c -  c - c - c -  a - c - i c - r n  c-us c - c - ; h ~ c- - c- n 1 c-LI -n c- c-. ‘~c-~ c-c- ii i*_ c-a-

air ic-orne c-c-c-a-c-a-~x c-r c - nc-cc-c-ta-t a-] c- - . k c-tsc -c -c- c- : c -  1 c-c-c- c-a - - ‘c - - n c - c -  i c - c - c - ;  ic- c- c - n LI~ JUiia- c - i n c - c -I c - Ju ly

b,) 7 c - c - , the relort will ic-a -- published t c -~’ t ic - c  N c - s t  c - c - — c - f C c - c -cc - c -, c - C . , c - i i c - c -~ will

bc-c- c- c - i c - i c - c - c - t I c - a - c - I .

17. i tc-a-ic-j c-ral hIo~ t c-,c- c-c - i -;Ji c- unix c- c- c-
c-

i r t rc - cc -  c - c - i  I nvestc - ic-nc - c -t c -c- i : Lt Col Jon c- j c- Reynolds, Ic - - c - i n  n a - n
c - c - c -  I c - : s t o r~

- n c -  c-c- i i c - c- I SAIc- Ac :’c-nc -hc c-i:n v

i - In c -nc -i i c -u. n ic-c-s tic-c-c- - a -  i n l c-y l i fe  and miii na-ny c- -c- sc-nec--n c - : c - f (Ic -c-ner a- l V c- c - c - c - c - t ic - n i l c - c - c-rq .

~~~
I - c - -c- c- 1c- c- n c - p l c - _c - s i c --: ic-c-; ia- c-c- T i c - I c- c- c-c-: to abc - - n t  i fy in g  those c-pc- c - a - i c - c -i I S c - o t : c - r : c -  sc - n i h

i LI:  i c - i  which I c-er ;:;; c- c-c- his i c - c - pc - c - i  advancement c - i  - ;n inq c-
c - i c - ;  ic- c - I  b- c- n c- II  c - i n c - c-

at  c-a -c -~c- c-iS t i c -c- n c - c-a- c - n c - :  Chief of i - c - t a - I f  of ti c-c US i c - c - n  1- a - ia - cc-.

18. Tic-a- DIv c - c - n c - n c - nc - ce  oil Pal i - c - c -- c - c -~c-c-1 I ‘c-c-c-

c- ’iCl[c-c - c - ]  invec-; t c- u c - i t c - ) r  c-
~~~ c-ic - c - I c - n ;  F .  Sh ; c- c- :r , hia-~ c- i c - c -  c - c - I  a-is

c - c - ic-ta-nv

- c- n - ; ; : - u c - :  c - - c -i L-~ I c-SAl c- a- c- ia-c-ic-c-’

c-
:c-;1 c - I c - u  c - c -  - -

i - - c-
c- - ~~

c- c - I c- ’ : - I a - c - ic -c- ;c- c - c -  -c-c- c- a- - I -  i cc-;- - c- nc - i a-I- ;

- c - c -, ’s ; ; i - c - L ~ c - l c - -  n n c - n I n t c - c - c -’ - c - c - ’.. I c- - i ,  c- c - I - - — c - 4 7  c - c - c - n  c- C a.  t p  c-
a-

c- - c - c -  : c - c - c-



ic-a-c- i i t c - c - c -.y  force structure and c-a -p  - - :  c- tcc-c-n ta a i.  c - c - c -c- c- c- c-a - c - i ;  r c- c -c -suJ I c -  ‘I  iIc-

c-~ I c -c -’ k - c -  c-~
’ c- c- Sc- c- i c - tc - a -~l c- i t  the 1977 C c - t i c - i c - c - i  C a - i c - I c -  -n c- -nec- c- c- c - n :  I’ c - i c- c - nd I c - c - i ;  in c - i c -  icy

c-dc- c - a - b  c - c - ;  11 be i c - c -~~c-i ished c-is a - n  — of the a-a - i!5il c -c- I c-c-n ice ’ s n - i
_

c- c- c-
c-

c - c -  c - I ; r c -c - :  s .

19. Ic- iS ~‘ 2  ~~~~~~~~ S _ i , t i c-c -~_hc- c-1c-c-c- in V c - c - t n c - a in

Pr 1nci~c - c - 1  I i c -c - ;es t -c - r c -c - c - t ( , i ;  lc-~~c - j  Jc - i c-i c- I .  Si - - : , 1a-~ c - c -c-~~ I ’  c - c - j c -  c-c-f
I history

-n c - c - n c -  c -n  c- n by USAF c-S c-c- n c - c - c - i c - i c - nc-

t i c - i ra -c - c- v s  c- c - i c -c- i c - , c - :  n c - c - i  i~~~~ c- ict iv iL y  ill  - - -  I i c- c - ic - c -. Rc -- ;; -~~ t c - d

i n _ i usc- a-c-ri_ ia - I c- c- c- a- I c-: Lc-a -i c- c- c- Ic - i c - c - c -  c-c- 6~~~ — 7 3 :  /n C c - c - nn~~i ic -~ l Swrvc- - c - c- , c - c -  
Ic- ’c-~~) l  i c - n ; -  c - n

in tic-a- 1977 edition of c - c -  - - : 5  Warfare  c - c - c - c - c -i Societc-’c- c- I c- s- t ,J c-a- D c - c -n  c - c -~~~~~~ c - c -  -c-n t of

l i a c - t ,00c-c- for use in History 202.

SI ) . ti c-l ie Creation on t l n c -  - c - I j l i c- i c- c- c - j n  7- c-
c - c - c -

c-
c - c - -

uJn iuc-c i~ a - c- i  Invest ic-: ; c - iL c - c - i  c- c- c- c-
t i  c-Ja -Ic -~c- ic- c - . 5 1 r  1 c-c-1 c-c - c -r i s c -ic- - n i t -  of

lisic-story

c - n  c-c - i  c - n
c-

c-c- c-c - i  by sic-Al-c- Academy

I Ic-Vest i c- c-c- ic-es tc-i c-~ ic-nteinplc-iy Dc- c - I a - c -c- - i i  the ic-na-nrc- c- I c - ; n c - c - c - c - c - c - i  St a f f  ic -
_
c - c - i

nu I i t a -ny  aviators a - I c - i a - l i  resulted arc - tic-a- c- nc-c-c-a-I_ ic - c - nc - of a - I c -. A c - n  i~ c - c - : c - c -

Sic- . ic- IS [l i - Ia - nc - se  PolCc-a- Since 19-1 5

I c - r i n c - c c - i pc - i 1  I n i v c - : s t i c - n - u t c -c - n :  ic -Ic - c - c- t c - ) } U i  F. Shiner, c - c - - c - I c - i c - I c - c -I c-ru t c - I

i i :  c- -n tsc - c - f c-c-c- c-

- c- - :c- c- c- c- : la-c-c-
c- USAF c-c-V ’c- :I ic- lc- c-c- inn\’

c - ’

t i c - I c - l a - n c - c - s  the a - Ic - c - c - i c - c -c- c-c-s whic-c-h have occ-c - ;c -n nc - c-c- i in c - c - c- n a - c - c - i c - c-ia-f - n c - c - c -c-

I ’  I ia-y ia-a-t~~c - a - - i c -  1945 c - na - I  1 c - i 6 5 .  I S a - - n c - c - i  t i c - I  ic- i c -  c - c - i c -  c - c - r L i c i c - -  c -c - c - l c - c-~~c - t c -~~ i I
c-
i c - n  n o c - ’

i c - n  I i i  i c- a- a-i 2 0 2 .

( I . c-a-f c - c - u a - c -  c - i  of h ’oi i . t i c - c - c - ]  S c i i c - i c - c - c -c- c- c - i i c - c -~I PhI l c- c - c - c-~ c-h-

c-
c- 

-

~~~~~~~~ ~~~~~~~



- - c- c- c-
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

—  
~~~~~~~~~~~

_c-_
~~~~~~~~

c - c - c -
~~~~_  ~~ - c -~~~~

-_ -~~~~

Ic - . Tha- Ali ricauc- Mj lit a r~~ _—— Theirs to hi c -c - c - c - a - u~c- i i : :

Ic - s i uc-cipa ] Investigator: Ccl t ic-c- I ha-i’; 5. Waic in , ba-1 c - c - I s  n c - I
of I c - n i l  t: c- c-c- c - a- 1 Sc i ;c-nnce a ;n c - I I c - lu lasonic-y

‘t c-pa- ac-c-t i c -c- c- I -c- c- c-c - c - -a - c - ; c - t i c - c - i  I c -c- ’ ba-a-Is w i t I n  ta-ha-- c- s c - c- c - s c- cc- c - u n ~c - i~- a - t i o n c - i !c - c-

obc-_~I c - c - e u c - cc- ; c-c-a-i s c - n c - - n c - c - I  - c- c - n c - i c - n c -- : c-ic-c-I r c--f lcats  at c - c - -  c - ;~~ i c - c - n c - c - s c - t i c -  On
c-
: 

- [ c - I  c-
c- c - I  c - c-

V c -~~ c-c-JS of tic-cc- “ n c-jj c- j ’ c-rc-, ’ n : i i n c - c - i .

Pub in  c1a- ic-ion

A i a -~ c - a - S s c - lia - c - c - t  tori of ac-c- a r t ic le  wI c-c- ic lc- f i r s t  a-opec-c-nc-ni in; i
c- vorcc-c- ]c - : ;c - .i no

c - c - n c - c -c-I ~s I c - ; n n - c- a~ i c I s c - a - c -c- c - ;  t i c -ac - yca-u~ in the fourth lu  l ion of - - - -  c- D c - n - c- c- - c- c- c-

a- d i i ”;.

c-i . ~~~~~~ I-Ithics of Lea-c-ic-c-cc-Ic-i

I c - r innc - ’i ci in-ivc -c--stic-ja tor: Cal I c - 7c - !  ic - ia -n c - ~I. ha -In c - u n , c- - - -

cc - f  J c -
c-c-]~ c - t i c - c - a - I  Sc-c-n c - c - i c - c e  a-nd PIc-i losophy

c - i c - ic -  c - n i t  i a - i c  n c - c -c- - c-c-i i c - c - a - f e c -  views of a - i c - c - -  I T L c - l i L c - lc-T
c-
y pro f ession; lc -c-51 c3 by

such c-c-c-r i c - - n c -  c - c - s  - c- 1 hUn t c - c - c -  n t  c - n i , t- ~a- ;  ; n s -Janc~c- c-c- i t z , Sic- c -  John i c -  in t c-i ;io~c-

c-i c-c - S c-t t  , c-c-u~~I c-’d f u c - ciS Vc-i~ ts .  It  a- nc - a I-’-;:: a-a- c ;c - ;c - c - :a - l  -t io uns  c- c- - f  [la -c- flu 1 c - t a - c - c --c-

clinic- ; ; iu c - c - i nc -i l i n _ c - c - rc- l i a - i c - c -c-r . It  c-c - ; c -
~~

-c - t i c - c - -n  j c -c-rovic-la -s n c - c - c - a - n c - c -i c-V a - c- c- - n c - c -  ; c - i c - c - c - c - n c - t I  -ns s

of c - c - ic - c - c - c - I c - c - t n -  i c - c - c - i ic- c- c- i c- c - ia -a -  i c - c -n - c - I -  pr incip les c-c-nc -C c > n c -u ; c - in c - e ; -; t he  c- c- c - c - c - l a - i c c - s  of

ic-a-a-c-c- i ty ,  c -i ~~ c - c - c - c --n c - c -  c- c- - - , i n c -n t  c -c - -5 ni [c-c- c- , and c- a - n i l  c- c -u c- c - i an at iou n  to i_c-h e flu i i  tic -nc -I

c - n c - n t  i ou .

~ c-liCc-iLjonc-

A r a - - c - 2  I n c - c - c - i t  I c - n ;  c- c- i f  ~i i c -  c - c - i c - i _ i a - I c - c -  w c- i i c - ’Ic - i c - i c-
c- c - a - c - a- c - c - c - ; h ; n c - n c- c - c - n a -  c- c- i n n  tj c-u ‘ I c -  i

c-
c-

_ c- c-
i c - u l c-

i c - c -c-c--c - c- icc- of I n c- c- c - c - c -  n c - c -  c - n ftc- I c- c - a - iou a - I c - i  i n t l -c- I c - c -  c- c- Ic - i  I c - c - c -c- c- i c- i i L
c-
7

by t i c - c - c- 5.5. c-A u c -nc c- t c - c - c - r  ~~
c - [  I c - c - c - c - c -- in  t h u - c - i c- I~~~x c - i c- of n c- c - - c - i c - i c - n c - -Is i c - n i t  i t  I - c - k i

I n  c - t c - c -c - t c - a - ’~~i hoc-sib i i c -~ S in Ethics.

c- c- . Tic - c - c - i l v c - c - l u t l o n  of I - I c - i  I c - c - n ;; c- , c - I c - i a - c - c - i  P n c - l i t

P n ln c ic- I -c- :u 1 T u n a - c - c - s t  u - I c - i t c - c - n :  Colc- t c -iillc - c - m c - c- c- I ic-c-
c-

c - c - c -c - i n ,  - c- -

cc-
c- Poll t icc-c- i Ic -c -c - i c - c - n c - c -. - c - c - i n c - I  Phi ic-cc-a-plc-v

75



c-~~~~~~~~ c- c - c -~~~~~~~~~ c-~~~~~~~~~~~ W !c -~~~~~~~~~~~~~~~~~~~~~~~ , c -~~~~ c-

r c - c-

~~~~~~~~ 
-

rj c-~c-c-c-j c-c-
_. t I c -nc - k -—hour I ec-c - c - t  c - n r c -  - I n c - c - c -c- c - t i c - i  n c - c - i i i  t-ic -c - c-c - c - c - c -c- c - c - ;  in ho- ti c- ‘ c-

~~
- 

c - t a - - c -
c
-c--

and Eastern phsic- losophc-ic-es from thc c-c-c-i i y I — I n c - xc- c - r n c - t c - i c s, i n- usidha , c-c- nc-b Corc-—

fucius dc~~n to conc-tn-c -n~ - n c - c - i n -: c - c - n i 2 Lc - c - n ; L i i L  a::, n a - a - I c-c- c - r n  I c - I c - n  c - s c - n ;, a-nd i
c-

-c - c - nt  c - i c - cc - c - n c -

prac-j rrc-nnt n i s n s - c - . Ic-ic- c- t c- c-~ c - I i~’c - ic-c - c - u I ic - Ia - a - s  c- sc- ca-c -c -i c-c-c-c-I ;c - c - a - i c - dc-c-xi doctric-c-es of clka -nc- :e and

substance ar~I gen era l views of the -c- c-c-siiverse . ta-c- c- i c - c- c- tog  c-; c-a-c-c- c-c-nc- of i c - c -c - c - c - c - c - u

c - c - c - ta - c - c -c-c - and theories of kxc-c~~I c- c-c - i c -  nc - c - c-c-c-cc-rn- traced f rom Plato s c - n c - a - I  c-An c- c - t a - t i  -

through the I1a-dic -c-vc-il Thinkers , the Continental Rationc-al ists, c- uc - c -s tic-c

British Empiricists down to i ic - u n ; c - c - -I Kant.

Prcsc-rnta-tion

i c - ra-c--;c -s c - n c - t a - c - :  c-c- ic- The l r L c - s c - r —i c - n ; ;c- r ican Defc-c-s c-nc -c-c- s- Colicnc-jc - c -c- On 7 nc - c - c- : c- c-_ c- c-c-i c - sc - c -  l 9 c - h c -

4. Parc-ac-icc-nc-c-c-I lc-c-Lc-c-c-qrity

Principal Iic-a-a- :;isicj ator: Col I c -c- - c - t i c - c - c - c- c- c-c-i. i~~c - i c - c -  c - n c -c- c- c- c - -  c - c - n  c- c- c - c -  ; c - t

c - c - f Political Science a-nd Philosonc-hy

Tic-is nc-c-c-a-c- i c-c -sc-ic -r lectuc-rc- deals with pru c- c- n c- lc-a l et lnc-c-cc-ni c-I c - c - c - t n - n c - n c -  c -i c - c - :

of -rc- ;oni~c-c -c- c - l c- ui c -c -c -g c - :r nc-c-i i t  wi i_h special a - c - n c -i i n - c - s c - s  cii c - c - c - s i c - c - nc - i- c-cot c - c - c t  c - c -c- u  c- c- , a-IRS ,

statistical yc- - c- i c - c-i i c - c - c - i n c - c -c- c-a -cc-i s n c - i c - c - , arc-cc-I t I c - c -  <~
- c - n c-c-es of cha rc-c- c - ctc - c - c - r c - I c - c - c -c- - Io i_uc -n ien c - t

A nc - c - c -c- c - c - n c -  theory concerni nc -c - c- t ic - c - :  nature of i c - u r i c - c - n c -  c-
c- c-c- c-:ssc - i c - c - -  1 5 c - 1 c - 5 ) c - a - c - I i  c- c -nc - c - I c-c-

c- n- c - i c- c-c - :~~~l c - v e  ic-I c - I c - n c -c - c - c - c - il to c - c -  c-c-c -c - u c - c - t c -c - c - ; c - c -iJc-c-flg abc-oi L- usia-I rc]c- c - n L a c -c- - c- c- - value s’c- l i t c- c- c - un c ;

is i c- - c - n c-c - c- c - c - i .

I c- c- c - c - c - c - c - ni t  it i c - c - i c-

- - c- ; - n i - c - i  I c - c - - c - n  I i c - a - c - :  c - i c - c - nit c - ( ! the Ac~in i c - c - n h c - :  c - c -  - c-r c - c - f~ ia-n-nc--c-c- il c-Si c- It ! c -~ c- t i c - c -
a- c- c - n c- c- c- c- c - n  I k c - r s c - c - ui n c - c - c - i  I - I c - n c - c - c - -  c - c - - c - c - i c- - I  Coc -irc -c -c -.

5. n - c - I  I nics ti - in I c-
c- c - n  c- c- n-

t c - rincipa i L n c - c -c- c-e st c- i a - c - c - fur :  Col ‘-i c - li c-au nc - c-
c- in c- c- I - c- i n , Ic- I i t ;  ic - i c - I

a - c -f Pol i ticc-i I in c - c- j ( c -c-c - i c - c -’c-55c- a-c- nd Plc-i l c - c - c -- ; o~ c - i c - a -

cc-

~~~~~~~~~~~~ c-~~~~~~~~ c - c - c - ~~~~~~~~~~~~~~~~~~~~~~~~ c- c- c- c- c - c -  c-c-~~~~~~ c - c - c -



This two—ic-our lecture highl c- c - ; l n t s ;  the ethical issues of corn—

n c - c - c - u ; c - I, inclac-ia -n; c - n the n c - L c - I -c - c - L  a-s~ c-cc-c-tc -3 of supcrior—sul c-~ardina-te rela-tioi
c--shc-ic-p s ,

c - nc - c -c -i c-a—c-defects atti la-iic-c- c- c- , c -tc-c-c -t c - ic- c-- ’:c - i c - n c - ì l  r c-c- c - [ c  -c -n c- n : ; ,  hi -Ills , au c-c-i a- c-c-nc-c-l uc- ;t c -c - n of

the couc-a-e~c-t of l ;ssc-c-c-iJc -;ic - c - Ic - 1 ; c -  by c-c-a- -nc-c -c-c - n n c - i c -- c- l i t  s c - i  n - c- s use of the results pub-

lished in Isa-c- c-- c - -c- c- sri Wc-ir c-toilc -c - n c 
~~~Ic - I c -~ Y of Pr~~ii~c-c- c- nna -ni ism in critically

a- c-c - c- I u a i _ a n n c - ;  n s : c -  Cc- Oc - i~~c-a -Uc -c-j c- c -cc - lu c - ic -~ucc-c-; and neqativc-a- i~~1nia-b or p aLtlc- .c-rn s and

analyzes ic-c-n depth tine n - c c - i
c- c- i l  con-c-cc-c- c - c - c - n c - c -  of the militc-c-c-ry ~.sc-c -of is ;sc- ioic - .

Presentation

Pra -c-a-uc -t -a -d twia-c-c- during this A c- c- a-c -i c- c-c -ic - c-a- Year at t I c - c - c -c-c-c-c-el I AFE for the Base
C c-a - ; n c - c -.c-c-mc - c-iders ’ M a x c - c - c - c - ; c c - nn c- sc-n c -t Course.

6. [tic-n ; c - c -s anc-I the Ic-tc-li tary_ I c - na - Ic -  c- sc-c -ia -c-

Pci: c - c - c - i1 c -  - t Ta-c-va-stc-igc-c-i_-c-n : Co~ I~~ii I c - c - c - c - n c -  Mc - La -Ic -in , I~~ c- 1~~~nti -n c - c - n i t

of Political ftc ic-c- ic-cc- : and c- PIc -ilo~~ )plc-y

This two—hour lecture focused an n t I c - c -c- theme that; “ tIc-c-c line b~—

tswc-c- c-c--n inconipctc-;c-c-ca and inrorc-nc-Iity is a- t i c - i u n i c -c- - c - c - r line in the ;~~
c- i

c-
c- c - I c - - n c - c- c- c- - n :  of

arms than in a-l.a-a-st :i c - c - \’  c-t I  c- c-na vn c -snc -n 11 on. ’ c- c- c -n c - ’ s c-t io c- c- c - I c - a - c -c - i c - c - c - c -  c-i m d  c-- c - n

c-c-c-n c - i nc - c - il c-c-
c-

c- c- I c-c- c- Ot 
c - c -  oc-un eotvpcs c

c- ti c-c- c - c -
i n c - c - c - c - l i  ta-icy ;~~~

c- n - c - i , ’ the c - c - c - n c - c - ic-c- c - s i ~c-rc -c -sc -—

fessions , tic-c a - t i c - c - cc - c -I v i r tues - c- c- c - n c- c - c-c- n c - c -c- c- c-c-hic-c- c- c - n c -  nc-c- ic-a-c-sc-c- into the nc-c -ii t a - c - u ’ :

f uc-n c-ction , coni c- c-
c-n c - c -c-c-c-c-c-s of jc-c -c -c - ;c - c- :-sssLc c-;c - s , Uc-c-c-c-~ c-c-c- c- c- - c - c - n s  aouc -inq obedience c - c - n c - c -n u iThc-c-

nl)ral orders, a- nc-c-c-i tic -c-n- ca-n r c- c- c - c - c -c- a - - s c - c - -nc -t i  a-i ca - i c -c- of i c - c-i: 1J. I c - c - . n c - i l i t c - i r v  i
c - i c -c - c-

I c - c -
c- n c - - c - _c-i - c - c - c - i t  ; c- c- -

n c - - n c - c - - n c - I c- c- c-i c -  ii a Cia -c-a- c - ’ ; I i I  c- a - n c- Ic-h c - c - c - c - ic- c- i c- c- c- c- , c- i n .  (‘c-
c-c - i c - i c - i n c - c - i  b~~c-t c -c -rc [nin es c - I  l c-} it c -

~~~~ A nc i - c- a - c - c -  Ca-h a-c-to c - n c -  c - c - c - n i  i s l e  f t c - i c - n c - c - c --h : ; , i cuc-r c-~~~c - I c -  c - n c - n c - c -  c - c - n c -  11 c - J c - c - n c - : O n ’c-

i c - 7 7 .
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7. [tc-hc-c-:al [s c - c - c - c - -n-c - c - c - c -  I - I l l  j tc-c-c-c- - 5 : c -  c- -c - c - i 
c - c - c

-

P r i m a - i  c - c - i  Invest j c - c -c -i  c - c - n : Col c-
c- c-

c - !  I .  c - n I I .  c- c - c - 1 n , 1k - - - c- - - - -

of Political c-I c-c-c- c -c -c- -n ia-c-- c - c - c - c - c - I  I tc - :~ Losojc-hy

c-ic -c- c- ic-  f i c -c- c- c-—Ic - c-c-c -c-n c-a- :n lc -c- ;I c- c- c - n c - c - c - c - c -  c - n i  c- c- - n c- to 1’c-c-flc-~c - ’  a-nc-d Air i c - c - r c -.o  C11c-i [i—

la-ins c - c - :~~c-i  
- c - c- - c-a-c-ri -~~~ a - c -c- c - n : c - c - -. c - c - n  c - n c -  c- : under the c- c- c- c-- n c - c - nc- n-c - I c - n p  of tic -a- t in lc-itc -snc-c-y

Cc- c-c-
- c- ; c - ic- a- c - nc - c - ; c-

~~~ - c- : .  c-~
c- c- - c - c - :  n a - n c - . Issues which were c-c-xtc-:nc-saveiy c-~~c- c- c- c- I -c - a inc--c-

cl- c- ic -i c - c-c - i :  c- c- c-c- c -I n c - sn . c - s - c- - c-nra- c-nc- tnc-h i c-:a-l corc-ccnrnc -s in c-Ac- ic- c-sic- c - c - c - c - c -  - SOc-c-c - 1 c - c - c - , 
c - c -  i _ i c - c - c -  c - c - l a -C c-c- c-c-c-c -

a - t i c - i c, c - c -  sa-ecitic issues inc -t i c - c -c- - nnui i~~~~ r c- c-~ n c - c - : , i u c - d l i c - K i i n c - c - I  L c-chc-c - t —~c - c - c ; a - a - ic - in c - c -~ ,

(c-I c-ha , c-i c - a c - c - c - a - c - i _ i a - c - c -, c-c- sc -- s of ~ I a - c - l s : c - c -c-_ c-- cc-c-l c - c - a - a c - c -i : ; .  c- , c - c - n c - - r c -~~~ c-c- c- n c - a - t n c -, false

n - c- - I .  c - r t an c- g , hon es ty w i_ h  the C ( c - n n s~ c - n c - nc - c - c - , tic-a- c-c - c --
c- c-. c-

~~ ial c c - i _ i c - i c - c - c - c - i  d - - c - c - c c - O s of

tic -c- : c- c - c - c - i t  Lay fuc-c-c-a-t aonc -, loyal ty ,  c-c-Lc-si c - c - i c - c - n c - , cow c- c - c - nc - c -  , c -c - i c - cc- c-
~~ ic-c-a- i I - i  a -n.  ol  Pc-c-e

c- :i i c - ii vn c - i n c - s c -i to the a-na-up , cornsc- c-rvc -c-t ive vs i f s - n  c - i  va lues, i_h c- role of n - ic- - n
c- 

c- -

- c- c- n
c- i: :~~~ c- lo , - c-i c-c- c- b c - c - ut -- vs i c - c - - i a - i _ i a - c - c -  va-i nc-c-c-- sc- nc - I c -c- c-nc-is , Ic-a -ic - c-c-n c- c- - - -

_ , c-c-a-a- n c-~c - u c - c -i t n :  [ c -  c-

sa -~ c- c-- ic- . : -- c - n - c - c -  n c - ;  c - c - c - l tc - :-  c - c - -c- I c - c - t t i i  c - c - c - n ; i c - c -  c - c -c - a - , c r isi s  - - c - c -nc - c - c - c -- n c - c-i c- c -a - l i t ,  arc -c-i t ic -c -- c-.~c - c - c - i c- c- tic-ic.

I c- c - - c- c-c-c-
c- c-c- c-c-

c-f ion

Pc -- c c - s c - c - nc - t a - c - I  in -c c - s . c - c - c - :  - f - c - c - c -n at t i c-n
c-

i -cc- t c- nc -c-c -c- — c-- at I O n i c - c - c - i - a - i  c - n  a-c-~~ 
I c - c-f, 1 17 7 - ,

I -Ia-i c- c-si_ a- c - n c - Al-Ti I 01 f- c - ic - 197 1) , ac--c-ni Fr~~nfc furt (18 Vc- 1sc- P 1771

8.  Tic-c ;c-kc- c- isc-h hi_ i c- c -n c -  t i  Alliance

Pr c - rc-a-ipal [c - ia - i s - s i_ ac - n c - c - tons : Col lirvin c-If . Rokkc-c- , c- 
. I c - c - c -c - n c -  c - c -  - L  / c - .

i - i— c - c - n c -  -a- , c-nc-c-d Captain Clc-c-c -r ia - s c- . i- c- c - a - :, c- c-c- - : c - c - c - lc - - t - c -  t c - c - c -  Pc-c-i n c-c- i a - c - ic -
c-
~a- is rice arc-U hi c- i~ Losoc-c-c-hy

Arc- c - c -n c - c - ] c -vsis of a - u r i c - c - c - nc - I  n c -~ i ] i c - n  c-c-sc-un- c- ; c- i ‘ ‘ c- c - c- A :  1 ‘c-
c
-

c - - c -- n i  n rc -  - -sc-nb c-l i~c - a - I c - i c -i . c - c - c - c -  and c- f r c - i t s c - c - c - c - : .

- - - - c- 
- 

c- c- on

c- c - c - i c -c - c - c - c - c -  r e n a - c - i n c - c - I n  i c - c - c - s bc- c- c - c - c -  c - n c- c - c - c - a - c - i c - c -i l  I n Am i c - - c - n  c-c-c - a - c -  c- I c - -c-  c- c- -n :u : ic - i c - s c- c-c-i t t I c-c - c- I [- c-Al

c- c- c-
c-

- c -c -i a - ny ,  Ac -n - c- c- c - c - s i - c - c - n c - -i c - c - n d  a - c - it  f Ccc-i l c -~~~c-- Scc-m c- nc-a r c-c- a t  t Ic-c - [ c - n Jc - J c -  Ac- c - c - c - c -  -n c - n c - i l

c - c -  t i c - i c - c - i c - c - c - c - i c -  bc-I
c-

I I , C o a c - n c -c - c - c - I c - c -, c - c - i c - c - I I - c- i_c-ic-c-n I c-c-/i c- I c- c- - c - i c - c - i  Ca-c-n i c - :- ;c- - i t  4 c - h c - c- An t

I c - ,rres c-
c-

c - i  r [ n c - I c - - I  i c - - c - c - n c- c- c- c- - c - c - c -i c - a -  i n c - i n c - a -  c - c -  -n c - I c - c - n, ic - c- c- . - c-
c- c-c - n i t , c

c-
c c - i c - c - n  c- i c- I c c - .

L 
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
_ _ _ _ _ _ _ _ _ _ _- —-—c - c -

9. Politico-Milita yc- Lc-~ c-k c - c -c-se

c- r c-c-ncipal Inv estigat c-. c - i c - : c - [ c - -~ Mc-ic-chael 
c- Frerc-ey , Ii c - I c - - c - c -  i_ nc - n c - c-

ot Political Science - c - i c -c - i Philosophy

i c - i c - c- d c-ar c- c-c- c - c - n c - c -  c- c - fc-
; c -  c - a - c -. bc-sc-b c-c- c-

c-
c-a n c -  the ml I : t c -  c - n c- professio n and :~c- c-li—

a - c - i a - n ;  ic-as b en - nc -  a - i n - i 1  Ic-s c-ic- c - c -c- c-i u niv  I c-v n~~sc-c - c- n n ~~ t c- vely i r c - c l i n s c - c - n  scholars , w ; irc - c - r

n c - c - c - c - n c -~ - c- a-: f unctional c- c - a -I c-na-a-a-ic-a-s to uncc-Ierstc -andnic-ng t ic-c n c -n - c - c - c -  c- c - c - c - c - a - c -- c- , itself.

I i i  ti c- ce hc- - c - t c - -Lc- n c -  - nc - - n c- c - c - c - u  - . c - c -  c - c - c -  c - c - c - , 
- c- c- .c - c -  scI~~~liflc] in  p~~

c-
~ n t i c a l— mll itc -c-cc-

a-i i _ c - c - n i  c-c--s has Lc -a-c-c-n c- cc-c-ic-c- ic- ic-ca -c-c-i c - c - s c - c - c - c - c - c - ti sc- Ic-c- for sec--c-icr offic-c- ’ic- r c- l ikely t c -  i c-c- c c - c - c - c - c-

vc-~I ~i a- — c -  c-Ic -in c-a- n c -  - c- c - c -  c- c -nc - c -fbi t i tc-ies . Con i c-an sonc- of i_ic-c -s c c - c - r c - icuc-laa c- con ten t

of i_ i c - c -n t n c - c - c - c - I  c - n . - :  ci~ er a twc -c-c -ty— yo a-r b c - s c -  ~c-rcc-c-c-idcs c- n t :enc -c- c-a - I s ic-1c-J i ric- n c - n l c - t

c - c - c - i _ c  tine uk a-t ure of t i c - c -  - 1c-x c- ii t  c - c - c - i  x a - c - : . n c - - . c -  of mil iLny c- - n c - I c-c - c - r c - t  i nc-c c- ri

Ca-inc - c - c - ic - i, ti c-c-c-c- Pc-c-c-c- Ic--c-I Rinc-c-c-cc-on c-:, i nc - c - I  tIc-c I n c - i  ta-c-c-i Stc - c - c - tc -  c - c-

Pubic-i cc-c-t ic -c-fl

c-it ic-c-c- nc-c-i c-I c-I c-c- i ic-ic -.c-c-c-~~~ c- c- c - c - nc-~ ii~~i~~iii~~~c-±PliCYl 4th Pc - c - ic - tior c- , foc-c- tc -c-nc-coc-c-n; c - c -c- .

10. ‘Uha- Di sc - c - ic - c - sc -c- c-I ii~ c- 
a- c -wlc- c- fa- fsa-

j c - c- i n a - a - i c - c - i  I n c - c -c- c- c -s c -c - c -I c - i -  sc - c - a -on: c- c-c- c -i -a- i-c-
c- i l l i arn  R. I i c - a - c - i _ o n c -, J r .

I c - n c - i n  a-a- c- c- c- I c - I  Po lit i c- cc -c- i. Sciec-c-c-ce a-rc - l Phi ic-cnc-soplc-y

c - I c - c-c -i t I I S l c - 1 c -~~~~c- ’ iflc-J c - c - i c - a - i c - c - c - c -c- c- c-c - i t i c -  bc-c- Chou I / n c - — b c - i  c- s sc - nc - s c - c c- c - i c - c - c - :  c - n c - I  ii

c-c-  -r  icc- c-h c-a-c- c - n t c - c -  c-c - c - i_n h as  c-Iisniissa-l from all ‘ c- - I n c - c - n c - c - c -. a- c - l i  ho the

pc- ic- c- re of I c - n m  [ c - i c - i c -c- , a- ic - - ur c- ;c -c - c-a- c - f c c - n c - a - n  c - ia -  - c - c -c - i n c - c -  i _ c - c -  I c- c-c-a - c- c- i c - c - c - c - l i i t t l i -  a f f c - a -t

011 c - c -  c - c - c -  c- c - c -  - c-Xi n i S I c n C r I c - n  to }c-x c- ic-is c-r c - Ic c - c -~ c- c- c - c - i c - c -  ia-sc-er I c - c - n c - n t  i c - c - n c - c - c - .

i c - c - i c- I c -  cat c- c - c- u i  i c - nc - c- sa -ntc - ii _ i  cc -u n

_ I c - i c - i s  ri - n c - c - - c - i c - a - i c -  wc-is a-i c-n c--. - k c- c- c-fl c-xic- i c-uc-ci icc -ni c - c -c - i  t i c -  c - c -  ic-J ib a - c - c - c - i _ c - c - c - i c -

f I c - i c -Iy in ~ i i~s I c - c -  bc - c -  in c - a - eu n a - t c - i l c - sd i c - c - t i c -  c-a ic- in c- c- nc - n c - - c - I c - i c - I c -c - .  c - I n c - i c -  ~c - c - : c -  - r  i c - c - c - n :

[c-n c - -s c - -rnt. c - c- si a-I  si Ic -I’iRi Sennu uc-c-ir c - n c -  Auc-~~ ;t I ~~~7~~i c - c - i c - c - i  - c- u c - a -v i c - c -~~i Vc- -n n c - c - c - n c -  c - c -a - c - c - c - n

c - n  c - c - I  f b i - c-
c-~~ c- c - c - ; i_E c-flc -C a - i c - t i c - n c --c - a c  ot t I c - c - - Iwc -c-c-c-c-c i c - i t  ia-r i  i a - i  c-c - c -  i c - c - l i  c - i  c - c - I c - c - c -

c - c - I - c - i c - c - c -  ;c- fa -c-t I , ic -n i nc-na-nc- c- , c - c - n c -  c-) c - c - P c - c - I c - c - c - i c -  1c-c-
ic -) 7~~

~~~~~~~~~~~ c-~~~~~~~~~ c- ~~~~~~~~~ c- c- ~~~~~~~~~~~~~~~ c-c- c- -- -~~~~~ - -  — --~~~~~~ - c-~~~~~~~~~~~~~ ~~~~~~~~
c - c - c - c - c -c-

~~~~~~~~~~~~~~~~~~~~~~~~~~~



-c-c- c-_ c - c -c- c-c-_c-~ —. c- P.L —— ._.c-c-c-c-c-c-c- c-_c-c-c-c-c- c - c -  _c-_c-c-~~~_ c -  .c- c - c - c -  . c -  -c- c - —~ —c-c---~ c- c- c - c -  c-c-c-c-_c-c-_c - c- ~~
__,c-c-- c - c -  ___________

11. Ta-c-c-- Chinese I c-c-ople’ S Liberc-c-c-tic)n Tunc-nn~~c-c-c-~
ir -c-J Mi:c-ori t a-

Nationalities

Prirc-nn ipal Inves I c- c-c- - c - c - c - i c - c - c -. Capt Willianc- R. Ileaton, c - / n . ,

L)ep c-trnerc-it ~f pc-c- c - I  n i _ c - c - c - c - c -  i Sa - i a - i c-c - - c-c -c-- and Phi la-soc-c-li

The relationship tx-Ic -c-c--c -c- -u s tic-c-c-c- PU’. a-nc-I nc-anc-ional nrc-inc-unities in

China is related to the overall issue of natioic-al inteqration. Tic-a-s

mili tary has fostered national integration in minority regions i_c-a- pro-

rioting n x c - i i t c - --c - s i l  order , economic developc-nc-c-c-nt, and a - c - c - i c - t s c - c -c- . - c- socializa-

tic-on. At the sac-ma tic-c-re , minority recruits Ic-a c- c- c- l~~~c - - n c -  accc - c - f c - c - s c - d ic - a - tic-c

PIIA as p.a-rt of the inc - tec-j rc- c - I  c - -c-sc-ni strategy .

Publication

Published in the Journa h of Asian Affairs,  ic-b c-c-t a -n 1976.

12. The Thai Insurgoncy

Pr incipa l Investigator : Capt William R. 1- b aton , c - T n . ,

c- c- i n c - I c - a -  c - n c - I c -  of Political Science -sc - nc - - n i Philoc-c-c-c-phy

The insurgency in Thailand is relatia-c-. ly sc-mall , ic-cc-c- - c- - c- c- c- c- - , j f l~~

elf c- .a I  - cc-l c - c -  c - c - c -c - -  c-
-n u c - c - - n i t  efforts to conta in it i c - a - c -c- c- c - c -  enab led it i c - c - cxi a- n c - c - n

if Thailand remains unstable, it could a-nc -c-c-c- an increased i _ I c - c -c-
cc - c - I i c - c- i_c-Ic-c

r c j  I I c - c - c- .

Pr c sc - : rc -ta - t  n on c -

This ~sa-1c- xc-r was l c - ra - c - s c -s : c - c - tc--~ c- c-nit tic-c-e l- i c -c - t i c - s c - i i c - c -i~ War College, Ic-c - c - c - c -- n c -  n c - c -  c - n c -  c- c- , k- I c-

on 5 c- i c - c - I c -  c - I~ c - c -.c- 1976.

13 .  Countc -cc -c-i nsc - c - r c -c-Jc -c - c- c-c~’ ic-n Th c-nnc -ilan c-d

Principal I nc -a -c- -c - c - P l c - t a - i c c - n :  Capt Wiliiann P. [ lea-ton , c-Jr .

I c - c- -~v i r i _ n c - c - c -n  c - I a-f Poli i_ i  c - c - c - c -I Science and Philoso[s)hy

The c - u i  c - i  coun tcr mnsuuc -tc --u ic -y u i _ I c - c - n t ,  c - nc - c -  c - c - n c - c - c - ic- - c- Is a - b I c - c-c- I I n c - c -  Ic- n c - c- c - c - c - I

I-h c - c - I c -- c-c - has U- c- c- - ic -  I n c - c - c - c - c -  ; I c - t  wi Inc-Ic -f rus t n c - c - i _ i c - c - n c - .  It  c - S l i c - i I J c -n - c - c - n by c-i ic- a-cf c-c-f

SI)

_ _ _ _ _ _ _ _ _ _ _ _ _ _  c-J4



~

leaderslup c- it tic-c highest echelons c - n c - b  ~ c - n I  c - c -  i c - c - c - c -  - I c -  c - c - - c - c - n  - c - I  n c - t i c - c - I c - c -c - a - c - c - a - c -.

In spite of this , the I n c -c - c - c - c - i c -c - c - c -  c-n c-c -y has i c-c-c-a-ic-ned i c - c -  i n l c -y u ric - i _ c - c - i  ic- nc - size

because of envirorumarc-tal and cultural c - c - a - n c - c - i c -  t i c - c - n c - c - c -.

Publication

To ba-c- c - c - i c - i  c - c -- c-~c- a -a - ic-c- Pc-rerican Defense b - c - I c - a - a -, c-ith Edition , i _ o n - i _ I - c - c c -c-n c- - n c - c - c- - - .

14.  A Cuna-~.c-arativc Study ~~~~~~~~~~~~~~~~~~~ ~~c-i_ c-c-~~~nd Phili c- nc - c  Ic-ic-nc-li taxI

Elites

i c - rincipal Investigator : Capt Harold W . hoc-c- c -nc - c -nc - i, Lc-cpc-c-ri_r~ c-r st
of Political Science and Philosophy

c - j c -
~ article stresses the dorrestic-c p al i i_  c-c- a -c- c-I roles zinc-b i _ i c - ca - -c - c -I

c-~c-rua -P 0flS of Sc- c- n-utica -c-st Asian milit c-c-c-c- i es . ~~c-c-iical Ic -lc- c- a-c -l~~~c-s , Coun~c-uc-c-ist

c-ic-c-c-i c -P S , cc-Cc-c-r otc-n t  o f fi c i al s , ac- c-a-i i_c-c- c-c-c-si_c-c-r -ic-— c-c-tyIa - denIc-)craciy a-ic-i c- c-c-s c - c- c of c-~ nc--c-c-c-t—

est concern . Inc - i _ er i c -c - c -i secur j c-tv and c-c-a-c- I c - c - n - n c - c - c - i~ - Ic - c -c- l - c -~ i c- c-c- c - nc - Is c-
c- inc- c - c -  s t resc-c-s Ci  c-c-s
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Publication
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to ic- nclic-:-:nous views of ta-Ic-c na-ic of t i c - c -c- c- nu .1 c- i c - c - n c -’ inc -Soc-I i c - c - c - c - n t  Asia .  c -p c -c- c - c-
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Sout c - c - c - c -c - c - c - n t  Asia .
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a. Complex functions

b. Functions of one variable

c. S~~ uences

d. Space curves

e. Polar coordinates and f unctions described in polar coordi-
nates

f. Differential ~~uation approximations by linear ri~ thods

g. Quadric surfaces and other three dirr~ nsional surfaces

h. Three diitensional surfaces expressed in spherical
coordinates

The three dinensional surfaces may be rotated or translated as desired to

obtain a particular perspective .

2. A Personalized System of Instruction in Core Mathematics

Principal Investigators: Lt Col Jerone A. Michel and
~~j Jeffrey E. Schofield, DFMS, LJSJ\FA and Capt Samuel B.
Thompson, University of Colorado , II~ u1der

Sponsored by the E~ partrrent of Mathematical Sciences , USAFA

The objective of this research is to irrprove the content , the teach-

ing , and nost importantly the learning of core mathematics at the USAF

Academy . The project began in Spring of 1976 with a feasibility study

of an individualized course in basic calculus at the USAF Academy . In

April 1976 ~~rk was begun on the analysis of d ini~nt of content and ~he

materials for a three section pi lot course in  r~~- Ij ~~i. calculus . The

course was offered to approximately 60 stud “ts  i: the ml ~-Au~:us 1 ~o

mid—October tine period . Durinq the pilot c:~~rs~ ~~~ v~ s colic’c t~~i

concerning student achievcrent , atti tude, ~~~~ e f f ~ i t : . ~ t nuzirv 1977 , the
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researchers began to evaluate this data to determine the effects of

individualization on the sttx~ents as a group and to refine course

jo licies, structure, and materials for fut ure use in a large scale

conparison of instructional nEthods. At present work is continuing

in the areas of student instructional imaterials , and instructor training

program, and course manag~~~nt procodures for use during the 1977 Fall

senEster . Investigation of the benefits , costs , arid efficiency of a

personalized systen~ of calculus instruction will proceed throughout

the coming acadeniic year .

4
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I I I .  RESEAI~~1! AND ANAIXSIS OF SPACE AND WEAPONS SYS~1’EMS

A. Departii~ nt of Astronautics and Conputer Science

1. Research Sup}~x)rt for the N1\VSTAR G~oba1 Positioning
~~~tem ()~~~
Principal Investigators: Project Officer, 1’~aj ~~~~~~~~~~~ J.
Eller. ~ Ijors Kenneth D. Kopke, Roger P. Neeland , Richard
C. Walsh , Leonard R. Kruczynski , and Jackson R. Ferguson, Jr.;
Captains Paul F. ‘lbrrey , George T. Kroncke, Craig A. Baer,
and Ronald P. Fuchs

Spensored by GPS Joint Program Office ( SAMSO/YE )

The Depar tn~int of Astronautics and Conputer S i c~1cu is supperting

the Global Positioning System Program by performing varied research as

roguested by SANSD/VLI:. h oneywell Sys en~ Research , m c , and USAFA/DFACS

are joint i’: performing an independent verification of the Rockwell Inter-

national des~ .~n for the NDS satellite. The follci~ing particular topics

hav~ been researched by DFACS personnel .

a. NI)S Mass Properties and A1ignrc~ nt Vcri flcation

Principal Investigators : Capt Baer and ~Uj Eller

b. GPS Magpetic M~nr�ntum Dunping Feasibility Study

Principal Investigators: Capt Fuchs and Maj Elier

Presentation

Presentation on this topic by Na j or Eller at. the F~ H u t
Dynamics/Estimation Theory Symposium, ~~~id i rd ~~~
Flight Center , Greenbelt ND , 2 7— 28 Oct 1176.

Publication

USAFA re~xr t on this topic.

C. GPS ~ iyiietic ~t)nEntum Dunpin~~ Control Prc.x r

Principal Investigators : Capta ins Fuchs and l~ronckt ’
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The Global Positioning System requires precise ephemaris

data . A primary cause of ephemaris errors is the PCS im ventum d~~ping .

‘ih±~ research formulated a ground based system to achieve magnetic

rO!t~~ 11t LU: ~ dumping .

An algorithm for determining the settings for residua l

i e l N  balancinq magnets bas been devised . Constraints are:

( 1) Only two magnets are available;

( 2 )  Switches occur within sight of a ground station; and

(3) Con raands cannot be stored on the spacecraft.

The n~~Lhod developed requires changes in the magnets either

~Jiroe or four tin es in a day occurring at zero decjrees , 90 kqrues ,

180 icgreus , ana 360 c2~~ rees in ~u~ ; rnlj x w of latitude. Resul ts indicate

that tfio :- pe~’ted : im:nt inu i bui ldup can always be dunped magn etically .

d. GPS Constellation Stixiies

Principal Investigators: Capt Kroncke and CIC Lar~~

ANsociate Investiga tor : Maj  Ferguson

This research was to find a satellite constellat i on ~~~~ 1~~’i~

gives improved earth coverage over the baseline GPS constellation.

lations were run deter-raining the coverage for about 30 constellations.

The ~ a~’ r t ; ~. was coP.~j k1r (. d aga inst that for the baseline constellation.

The comparison was made on:

(1) fewest number of satel l i t

(2 )  percent of the t ine that tl~e ml i~nn~ we s~ ‘e n;

(3) location of  the smallest minimums ;
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(4)  percent of the earth’s surface which sees each

of the minirnuns ; and

(5) average nunber of satellite s seen at different

locations .

The result was a satellite constellation which gives inproved

coverage and uses f~ .zer satellites.

e. GPS Satellite Selection Cr iteria

Principal Investigator: Ma j Kopke

Baseline user soft~~re proposed by the contractor will

reguire numarous matr ix inversions to select the best sate llite signals

to receive for a given navigation solution . Major Kopke developed a

nEthod that req uires no matrix inversion , resulting in large savings in

cxxnputer tiii~ for GPS users .

f .  Inde pendent Stability and Control Analysis for the
Navigation Denonstration Satellite - 1 of the GPS

Principa l I nvestigators : Naj Neeland and Capt Torrey

During the last year , work has been done simulatinci and

stixiy iny the nutationa l characteristi cs of the GPS satel lite during dc—spin

operations . rk ire recently, the major effort has been concentrated on a

st~x1y of the rx ise characteristics of the earth sensor and thei r effect

on system operation.

Publication

GPS Spin Phase Dynamics :~i~J ~~in L~~~n Ax~~~~sis, USAFA TR-76-20.

q. Q~S U s r Nav .~~~tion During the Limited (~~erat ional
Ca~~jj~li~y i  thase (Phase i)~
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Principal I nvestigator: Ma j Kr uczynski

During Phase II GPS , a user will not usually see four

satellites as desired for accurate three-dir~~nsional positioning . This

re~earch investigates the performance characteristics of various algorithms

iar inq the Phase II tine period. iDe ~ser is assumad to be a cargo—type

aircraft with inexpensiv e GPS equipni ’nt and with a baromatric al tinEter.

P reser-t tation s

\~avi~ ation with the NAVSTAR Globa l Positi onin9 dystem , presented by Major
:. vnski and Dr. Byron D. Tapl ey , The University of Texas at Austin, at

ri ’ e Plight Dynaniics,’Estimation Theory Symposium , Goddard Snac~ Flight
Ce~ ter , Greenbelt MD , 27—23 Oct- ~97L .

:~~N Navi~j at ion with the Lirn t~o( :~~i~i nal Phase of the NAVSTAR
N it ioning System, pre se’~ted i . -.” ~1a k r  Rr uczynski at the Nationa l

-c; . 3 . 0CC ~~eting of the Insti t .~to of :~avi ja t i n , Denver CO, 1 3 — 1 4  April
) ;,

h. \nalisis of ~p . ‘ ‘ - er ’~~ - ’ - with  the Satel 1 it ~~’ .‘or.t rol
[‘ac i i i  tv at Sunnv~’; -~~~~~ ‘A

Princi pal lnv c st i . : .tc r :~~~~i i  Wa l sh

i. (~~S Ej h en~’r is Generation ard Phase I Launc~ ~~k w
Constraint s

Pr inc i:xil T nvestiqator: Ma . Ferguson

~onputer stedy icr SAMSO to improve chance o~ - u c ‘ssful

a any q i yen clay.

2 . Air—ti~~Air l ire Control Resoarc-l~

a . 1~~b or i to~~~ Test o: the A~~ fl J ’  ‘t m -oj t i~~d I’ rae- -i
I~i ded h~’ ~ Di9ital Ntii ~~ -’r

Principa l l nves~ q i t  ~i . - i t  ~‘ l  D~~’. i t d  J . hiar~i ’i, Ma i s
Antlx ny L. • i t h n ~ tn . ]  ~~ ~;~~i 1’ . N~~ l i n.1 , Ik’p i~~~’~*~ ’ ’~’
A sLror ~ i .ic m d  i ’o1~ ci t

8



Associate Investi gators : Captains Rober t J. Kirkpatrick
and Rober t II .  Toews, Depar tn~ant of Astro nautics and
Conputer Science, and Lieutenants Murray 1-i . Daniels and
Richard B. Mintz

The dicita l six—state estimator e:c~lo:~~c] earlier here lot

th e Bendix ASC(Y1’ ( ANai t .i ce Scan Optical Tracker ) was implemented on a

R I ~~ 1664 air borne nüniconputcr . Interfaces and control logic for thi s

co:~~uxer , which will be used in airborne tests of the aide track er/iN r~- . . - u r

gunsiqht , were developed in conjunction with Bendix personnel and a cono ,l-

tent, Dr. Charles Fosha. Using the computer, it was possible to estimate

target position and aid the ASCCYI in tracking through regions of high

Cj)L Lcal clutter.

~‘~n extensive two—dimansiona l air-to-air simulation was

dv ’oluned to determine accurac ies of the filte r /Ai3 CCY I combination to ix-

exoocted in actual airborne testing . Various para imater sensitivi ty

sttilies were perfor nta d.

This concept of aided tracking with the ASCOT has new been

verified and the Air Force Avionics Lak ~orat ory has awarded a large

coniiercial contract to further test this cquipnont in an F-l06 aircraft

at Tynclall AFB, FL.

Presentations
I!

AILICd—A SCC/T Tracki ng-for-Director-Gunsight-Applicat ons , presented b’~’
Major L~tatham to the Air Force Air-to -Air Fire Control Review , USAF
1ccaden~’ (20, 20—22 Oct 1976.

ASCOT Tracker_Capabilities in a Direc Lo~j’]4~~~~~ est , presented Dy Maj or
Neeland to Bidders ’ Meetinq for DEF r1 (Director Evalua tion Fl i~ ]it. Test),
Tyndall AFB , FL , 31 Jan — 1 Feb 1977.

Final F x ) r t on iabora~p~~’ Test of ASCOT Tracker , pres ented by Major
l~ - i t j i a : u , Dr. Fosha and Major Neeland to Air Force Avionics Labor atory ,
W r i ( i t . — l ’ atte rson )\F13 , OIl , 16 May 1977.
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On Understa ndi~ g the Director Gunsi ght System, Part II , presented by
Lt Col Baun~an to the Air-to-Ai r Fire Control Review , USAF ‘ ‘ador~,; CD,
20—22 Oct 1976.

Publication

The ASCOT Electro—o ptica l Sensor Employed as a Line—of -Sight Track er with a
Digital Estima tor in Air-to-Air Engagenonts, Charles L. Fosha , Anthony L.
Leatham, and Roger P. Neeland , pending publication as USAFA TR.

b. Incor peration of Software for Air Comba t Simulator into
the PDP- ll/4 5 

-

Princ ipal Investi gators : Ma j John W . rk)ore and Capt David A.
~ii1lett

Associate Investigators: Captains Ronald P. Fuchs and
Robert J .  Kirkpatrick , and Cadets Kelly and Peterson

The investigators nodified the digital one—on—one aircraft

simulation program for use with the optima l compiler of the PDP-ll /4 5 ,

F. J. Seiler Research I alx)ra tory . This program can new be downloaded

for real-t ima simulation to the Astro PDP- ll/45. Testing of this simula-

tion is complete. In conjunction with parallel gunsight research and

cadet projects in Astro 395 , the investigators also aided in the develop-

imant and incor poration into the basic aircraft simulation of various

fire control and visual display subroutines --director guns ight , tracer

guns ight , trainable gun , improved horizon display, and display of energy-

maneuverability variables . Captain Douglas H. Kirk patrick is understudying

to becorte proficient in the testing and operation of the air combat

simul ator.

3. ~j~~h when a given sun elevation angle will exist ~~~~~specified site on earth

PrinciDa l lnvestigators : Maj Thomas J. Eller , Captains
Rouald P. Fuchs and George T. Kroncke
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~~ rk perforn ed for the 9th Stra tegic Recon Wing ,
Beale AFB , CA

Computer program written to determi ne the tire of day when

a specified sun elevatio n angle will occur at a specified target.

4. Interplanetary navigation in presence of random thrust
errors for solar electric propulsion spacecraft using photon
counting star trackers

Princi pal Investi gators : Cadet Mark Shackelford , Capt Robert
Asher , FJSRL , and Maj Thawas J.  Eller

Digital computer simulation of spacecraft enroute from

Earth to the asteroid Eros . New theory by Captain Asher to do optimal

state estimation using mixed observab les based on additive white

LS~~, Doppler , and doubly stochastic process photon countin g star

curs.

Publication

Paper accepted for pres entation at AIAA Guidance and Control Conferenc e ,
Augus t 1977.

L. Department of Mathematical Sciences

1. Feasibility St~~y on the Simulator for Air-to-Air
Combat (SAAC)

Princ ipal Investigators: Majors Robert A. Rappold and Roy R.
Kilgore, and Capt Joseph B. Williams

Sponsored by Tactical Fighter Weap ons Center , TAC

The purpose of the research effort was to J~~~u~st rate t h e

feasibility of incorp orating dissimilar a ircraf t  C }1lJ . 1CLL 1 n~t ics  into

the SAAC System . The research projec t st ..artx ’~ as a joint t o r t  Lx t .wet n

the Astronautics and Computer Scienc e , A e i o i o :t ics , and M a t  hur vi t . 

- - .  - - ~~~~ ----



Sciences Depar tments on 17 Octobe r 1975. Due to personnel reassignncnt

and ~~ rk load participation , the research effort becane solely managed

and executed in the Mathematical Sciences Department during the Suiirer

of 1976. The research effort has resulted in a training device directly

funded by and prcxjranued thro ugh the Tactical Fighter We -pens Cente r ( TFW . ’)

at Nellis AVE . The output of the research effor t is a computer simu 1atio~

package permitting air-to -air engagemen t of an F—4E and a threat aircraft.

TAC is currently rotating F-4 crews through Luke AFB for a weeks training

on the simulator. In add ition to providing a cost effective training

device , the developed simulation package affords the potential to cxamine/

develop tactical air engagenent doctrine .

2. ~~unda ry Layer Acoustic I~tnitor (B. L.A. ~-D )_ Calibration

Princi pal Inve stigator : Capt Joseph B. Williams

Sponsored by SAMSO , AFLL

The B.L .A . M .  is being used on cur r ent re-ent !y vehicles. At present ,

there is only a small data base for reducing the te1€~matry data . The cur r ent

researc h , sponsored by SAMSO, will provide additiona l P ita on the transduc er

response . The calibration will take place in the USAFA tn -sonic wind

1 5 t unnel . Tests will be made in the Mach 3 to Mach 4 ra noe. Initial test

will be made with the transducers neunted on a flat plate wind tunnel nix~el.

A flat plate imadel instrumented with heat transfer transducers was used to

determine if transition would occur within the first six inches of mcx:Iel

length. Qualitati vely , the da te indicated transition occurring between 4 to

8 inches from the leading edge. This work was completed in the fall of 1976.
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2~. Departitunt e t . l-cononLu ’ --;, .~.x;raphy arK i ~kt! L i  ~ J

1. F r t ~ ’ast i rs ;  LPi~ c Lscahft ion at /a :ziele ~ik;i : s - ~- r P I  and
Deve1oj~teiit Cent or ~AE1)2)

I r  roc i pa l invest aator : Ma 1 ~ i l 1. iam J. W~ ida , 0 -
~ ~:t of

1 conon-ics , ~~~ ir:tphy and Mana~ i~ vent

Associate Invest iga tu r -~: Lt John J.  Crn ~.- 1~o- ~ : e It Art hur  -

Ct~~iae , Department of s s p u  on , Ct ogr aj - Dy and i i~ .r &

An ~o - i - c t  .~at~on into a i~~~~ex of alternative .:~ ~~~
- fco . i . . inq

~~~~~~~~~~~~~~~~~ that CliP was the best predictor of ut  .~ w i  - r u  s it

A :) . ’ . The L1iiP mPul , w t h  high and low estimates of FY 77 !‘Y 78

l~~-~ar~-s , was tJ1L O used to proV I de wage escalation f ooa ~-s for the

- 
~~

- catL . corter  of ~ aPx . r at !2ii .

- 1  ~j l i rat  ion

lCJ .-~-’l~;— 76—2, VSAF ACJCkP7V j e d r  ra l~kt o , • \ ‘- r i ~~•i 1976

2. An Exj~~ndi tan. 1 i t ~ - f l I  ‘olt nation of Alternates T, L, & J

Princip al Inves t igator :  ~ :i Wi l l i a m  J. Weida , Department of
Economics , C~x .xJ ra;)hv and Yaris;orunt

The r enL-arrh analyzes the val id i ty  of three contrac tor prop osals

for the o~’ n ut ru ct~ on of a major weapon system component.

3. A ParasTetr~ c: ~bdul for Nuclear Warhead Cost s

Principal I nvest i . I at or :  M a j  William 1. We .ida , x j  k ar t r~ -nt of
Economics , C~xx~raph-c and Management

This rrxi l establishes a first cut at i noo i~ n r1 t  Inc  the var ious

t ut or s  which rids up nuclear warhead costs .

Publication

USAFA—TN— 77— 3 , DEAl - Acad enry Technical ~}ote, Ma y 1977
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4 .  A Ceiierai Technique for R&D Cost Ec~~~~onI ~~~
k r i~r~ci .~~i Investigator : Maj William J. i~ k . tO~i , ix lu r t ’ :K . at  of

I In :xoacs , Geography and ~~~a~~ t

EX3D Cost Stmtjxn iut i , 14 hu--an rb~ . -r 1 9 -

5. A n E  norretric Stgd ’ of Aerial Tnterdicti on in Southern
Laos , 10 October 1970—30 Jun e 1971

Princ ipa l Investigator: M aj  Grego~~ C. P .i lu thr aac i t , Ix p aru i rt
of Cocuor io n , C - cr a p hv  and l’— na- rr~;nt

Ar~-.oc~atr in - : -nt . 1- ut o r s :  Col Euir ~ar. L. Gilster , Office of the
• Assistant Secretary of Deter-ne , Col Richard 0. ~acP~~rUh ,

Pat . ional Defense Li-tiversity

The basic tnc] s of economic analysis are a xi to evaluate th

-f  0. .c~ rvune ss of air resourcor er~ Io’ De in southern fat s frorr 10 ctobk

1970—30 ctu be r 1971. The prinsry -~- ; ct  u of the campaign——to reduce

the arro unt of enemy supplies ruacP South Vietnam and Cantxxlia--is used

as the basic ~~. -c s I r e of str ike sortie effectiveness. Southeast Asia

variable cost factors are derived and used in conjunction with product . in n

f unctions estimated by th€ . technique of regression anal ysis to dcr~ ve

optimal cost-effective sortie allocations. These allocations highlight

the role of the gunship team in the interdiction -f fort , and indicate f ewer

strike sorties against the enemy road network could have been flown . Given

the strike resources available , however , the var iable cost of tactical

air . ;- r t d r n  actually flown was within five percent of the estimated

least-cost optimum .

Publication

DSA P A— ’f’Lt — 77—4 , USAF Acader r7 Technical Report , ~‘tr ~’ 1977 
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6. Performa nce Incentive s Versus Prices Versus Quantiti es

Princ ipal Investigator : Maj Gregory C. llildebrandt , Departmen t
of Economics, Geography and Manag€~rcnt

Associate Investigator : Laura D ’ Andrea Tyson , Asst. Professor,
Princeton University

There is an analysis of the degree to which perfor mance incentives ,

orices , or prescribed quantities achieve allocative efficiency . When one

good is being controlled , it is proved that a performance incentive function

can be constructed which achieves the center ’s objective and yet which

Joe-s not reguire any knowledge by the center of the producer ’s cost

func tion . The second-best solution achieved with performance incentives

when mere than one good is being controlled is also discussed .

Publication

USAFA-TR -76-23 , USAF Acaden~y Technical Report, December 1976

7. The U.S.  Versus the Soviet Incentive t’kadels

Princip al Investigator: Maj Gre gory G. Hildebran dt , Department
of Economics , Geography and Management

There is a discussion and analysis of the actual use of perfo rra nce

incentives in the Soviet Union and the United States . The Soviets have

recently introduced an incentive program to rrotivate state enterprises

to select the socially optimai output level and this system is compared

with the use of performance incentives by the U. S. government to rowarc3

pri va te producers in accordance with cost and performanc e outco ire s. It

is also shown hat the U. S. incentive system can be extended to solve

the target output selection proble m.

Pres enta t ion

F i f t h  Annua l Departmen t of Defense Procurement Researc h Syn~x is ium ~it  the
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Naval Postgraduate School on 18 December 1976.

Publication

USAFA-TR-76-2l , USAF Z½caderrry Technical Rep ort , December 1976 and the
Proc eeding s of the Fifth Annual Department of Defense Procur~~rent Research
Symposium at the Naval Postgraduate School , 1 7-19 November 1976.

8. The Use of Statistical Sampling in Contract Pricing

Principal Investigator: Lt Col F. Theodore HeLter , Departhent
of Economics, Geography and Management

Associate I nvestigator: Capt Harry Utter

This report provi des the reader with the results of a study on

the use of statistical sampling techniques on pricing cases in one Air

Force Plant Representatives Office (AFP}~J ) .  The study reveals that 38~

of the AFPI~) pricing workload is devoted to 1-1/2- - - of the contractua l

dollars and that 77i~ of the workload is devoted to 11% of the dollars

prop osed . This study was undertaken to help the AFPROs concentrate their

skilled manp ower on the large dollar prop osals by using statistical

sampling on backlog proposals under $100,000. Data was collected at one

AFPRO for all pricing cases for a three—year period , and sam0 l n u :

variations (sample sizes , dollar magnitude, etc.) were tes ted to dk. tern u n

the feasibility of the concept and the approp riate samp le size and Jul l i i

limita tions. The rep ort concludes that for the subject AFPRO , USlflM 21k

SaJ T~ size of backl ogged cases less than $100 , 000, the ana lyst can b~

highly confident that the average percentage reduction reconu~~-nL li C for

the sample does not statistically differ from the iaxluc t m i  w i t h  100.

:ir .i u .L flq . Additiona l da ta were co l le c t e d  to test the 2~~• , $100, 000 cet iclu—

_



sion, rov~ to be invaluable for AFPRO and I) -ufvI isk:  Contract Arm i n  ~o r- . it  i v~
Ser’icos (DCAS) c tf r c e s  du in - ; r e J  k t :  t ivr -  r i - ’  froi r : t d  same contracto r

under backlog condi tions .

USAFA— rn —76— l7 , Lh~~ Aca-Joiir ; Technical h : . r t - , August l . 7t .

A Search for a bet of Perfornunee dritoria for Use in
a ~~o e r t u ~ t i t k ~~n~ d Au d i t  ~tru~~ rent Control Sys tem (PhD
di rs~ -utat  ion )

Pr . r nc r m u l  l nvest : ;ator : Pa - h&cniurd E. i~~’ rry , ft ria r trer i t  of
Economics, Geography and Pan -r ~~~~

Thu research postulates a Pannnor.ci i t  Control ~~del for a cover:’:—

::i:rit internal audi t organization . It then presents a methodo logy and

empirical data that develops quantitat ive and qualitative criteri a for

use in evalua ting audi t çx~rfornvrr i c~ within the postulated nri~~~~~nt .

control systm . The research actuall y deve lops a set of criteri a that

could be used by an audit organizat ion in federa l , state or loca l

government.

10. Accounting Power , The Political Element and the Cost
Account incj Standards Board

Princ ipal Investigator: Maj Lconard C. Berry, Department of
Economics , Geography and Management

The article discussed the concepts of power and politics in

s,--~-t - i n.j accounting standard s in the public and private sector . It also

argued that the establish ment of the Cost Accounting Standard s Board

was an exercise of political ~x~~er in the public sector and showed the

in~iact of this on setting standards in the private sector .
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by -run ent Acceuntable Journa l , Sunirer Issue , 1976.

11. Stud~~~~J ree~~ssets

Princip al I nvestigator : Capt Ja mes B. Streets , He rtTel t of
Economics , Geography and t~~nagement

Presentation

11(2 USAF/ACB , 23 July 1976

12. Performanc e Incentive s and Planning Under Urs n -rta i~’ t~

Principa l Investi gator : Maj Gregory G. Hildcbrar idt , bej~~rtre::t
of Economics , Geography and Manage ment

Associate Investi gator : Professor Laura D’Andrea Tyson , Dep~rr ’-
ment of Economics, Princeton University

The use of the performance incentive function by planning organ i-

zations when there is subjective or objective uncertainty is discus sed .

It is proved that a çerfonra nce incentive function can be o ~nst ruc’toi

which achieves bath allocational and distributional optimality , when

there is subjective uncertainty abaut the conditions of production and

bath the center and the producer are risk averse. When there is objective

uncertainty , however, it is shown that it is not, in general , possible

for the center to achieve these two objectives simultaneously.

Publication

USAFA-TR-76-16, USAF Academy Technica l Report, September 1976

13. Games Contractor’s Play

Principa l Investigator : Lt Col F. Theodore Ilelmer , I)epartnu-nt
of Economics , Geography and Mana qesent

9(1
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The understandable objective of indus try is to provide income

to employees for the longest period possible and to make a long-run profit.

As a result , contractors dealing with the Air Force are play ing a nuther

of “ games” to obta in these objectives . This talk addressed many of these

games that arise, and how to recognize and handle these situations .

Presentation

Denver Chapter , Natio na l Purchasing Manag~~~nt Association , 21 October 1976

14. You, Your Job arid Your Future

Princip al Investigator : Maj Rober t L. Taylor , Department of
• Economics , Geography and Management

A management ~ Drk shop for Secretaries

Pre sentati ofl

USAF Academy, 17 Ma rch 1976 , 24 May 1976 , and 10 September 1976

15. Calculatin g the Cost of a Civilian Pub lic College Education

Princip al Investigator: Maj G . Knight Boyer , Department of
Economics, Geography and Management

How much civilian public education costs cannot be obtained

dir ectly . Thus , it is necessary to arrive at estini~tes based upon pro-

positions and average expenditure figures . Est ima tes were made of student

man-year costs which could utilize figures for civilian colleges’ full-time

eguivalent students . For the year 1974—75 , an estima te of $7~ 076 per year

for public college students can be compared with the USAFA Comptroller ’ s

estimate of $21 , 216 per student.

Publication

USAFA-’Th~-76-1 , USJW )\caclany Technical Note , November 1976
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16. An Economic Investigation of Expected Returns Across
Occupations in the U.S. Non-Superviso ry Labor Force (PhD disser tation )

Princi pal Investigator : Lt Col Leslie G. Denend , Department of
Economics , Geography and Management

In our society where markets exist , generally risk is not borne

without conpensation . This prop osition is substantiated for 65 broad

occupational categories in the non—supervisory U.S.  labor force . Tests at -

performed using BIS and census data . After controlling for education and

experience , the relative uncertainty of future earnings does make a differ e r-

in expected earnings . Implications for public sector earnings based on

comparability are explored .

17. The Critical Link

Princi pal Investigators : Maj Robert L. Taylor , Department of
Economics, Geography and Man ag~~~ nt; Lt Col F. Theodore He Lter ,
Department of Economics, Geography and Management; and Capt
Thomas J. Salnon , Department of Economics , Geograp hy and Manage-
ment

A Supervisors ’ Personnel Manag~~~nt Responsibilities ~~rksbap

Presen ta tion

USM’ Academy, 30 September-i October 1976

18. Organization Theory: A Conceptualization

Princ ipal Invest igators: Maj Robert L. Taylor , Department
of Economics, Geography and Management and Michael J.  O’Connell ,
USAF Academy

Presentation

Eighteenth Annual Mjunta in-Plain s Management Conference , Boise , Idaho ,
14—16 October 1976
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B. L~’~ a rt ~~t i : t 0! ~UtJ ~~~~ft l t i L 2~d Sciences

;~LrcL-J ft. ~ adit icat ion Study

Princip al Investi gator : Maj Charles R. ~1i tchell

!T~xatlsored by Al- Acquisition Logistics Division, AFLC

The j arp se of this researc h is to !lLxiel the chan~e in i fu n ~oncv

r e s a i t t n~ from an aircraft ut~J~~ icat  ton designed for reliability inprove.nont

( R I ) .  The evaluation of reliabili ty inprovement w~iirintv (RIW ) options on

the F— i6 program petnted out a major deficien~~’ related to ~ r~~J i ct  in - ; RI .

The ~~tenti a1 va lue to the ~ir Force of RIW depends to a qroat degree on the

contractor ’s willingness to invest in eguipnont nndificat ions to :lchio\’e

Lp : eved re l iabi  1 t y .  There al)~ears to be very little data to support the

(- sti:ot Ln~ i’ietJie*is. As Ide from this specific application , the Air Force

s~k : i ~is millions of dollars per year on RI nDdifications and it is of para-

foun t importance to determine the true effects of these actions . Surprisin gly,

rio program exists to syst~~utica lly verif y the need for or the effect of an

hi  (~~~u~~nnLont nodification. This research should be of interest to reliability

engineers and maintenance planners throughout the military and industry.
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This is the sixth published Annual Research Progress Report; the editions
previous to 1972 were published as Semi-Annual Progress Reports . Further
infor mation desir ed on any project may be obtain ed by writi ng to the
d~~artment listed for the princip al investi gator , USAF Acad~Try, Colorado
80840 ,
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