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UNIVERSITIES OF MANCHESTER LIVERPOOL LEEDS SHEFFIELD AND BIRMINGHAM

JOINT MATRICULATION BOARD

This is to certify that in 1958

ADAM OSBORNE

satisfied the Board's examiners in GENERAL STUDIES

Secretary to the Boord




UNIVERSITIES OF MANCHESTER LIVERPOOL LEEDS SHEFFIELD AND BIRMINGHAM

JOINT MATRICULATION BOARD

ADAM OSBORNE

BORN ON 6 MarcH 1939 WAS ENTERED IN JUNE 1958 BY
LEAMINGTON COLLEGE FOR Boys
FOR THE EXAMINATION FOR THE GENERAL CERTIFICATE OF EDUCATION AND |

REACHED THE STANDARD SPECIFIED IN THE FOLLOWING SUBIJECT(S) 1

1 MATHEMATICS ALTERNATIVE A ADVANCED l
2 PHYsICS SyLLaBus | ADVANCED
3 CHEMISTRY ADVANCED

THIS CERTIFICATE IS SIGNED ON BEHALF OF THE BOARD IN RESPECT OF THE ABOVE
THREE SuUBJECT(S)

- 8 &
O@m d“"‘__/
CHAIRMAN SECRETARY TO THE BOARD

THE MINISTRY OF EDUCATION ACCEPT THE EXAMINATION OF THE JOINT MATRICULATION
BOARD FOR THE GENERAL CERTIFICATE OF EDUCATION AS REACHING THE APPROVED STANDARD

TR bseawev

23833 8.38 UNDER-SECRETARY




UNIVERSITIES OF MANCHESTER LIVERPOOL LEEDS SHEFFIELD AND BIRMINGHAM

JOINT MATRICULATION BOARD

ADAM 0OSBORNE

WHO WAS BORN ON 6 MarcH 1939 WAS ENTERED IN JUNE 1955 BY

LEAMINOTON COLLEOGE FOR BOYS
FOR THE EXAMINATION FOR THE GENERAL CERTIFICATE OF EDUCATION AND

REACHED THE STANDARD SPECIFIED IN EACH OF THE FOLLOWING SEVEN SUBIJECTS

1 EnNOLISH LANOUAGE ORDINARY

2 ENOLISH LITERATURE ORDINARY ‘

3 FRENCH ORDINARY

L MATHEMATICS SyLLABuUS | ORDINARY

5 PuHysics SyLLasus | ORDINARY

6 CHEMISTRY ORDINARY |
7 BioLooy ORDINARY |

SIGNED ON BEHALF OF THE BOARD

| )

CHAIRMAN SECRETARY TO TH

INT MATRICULATION

THE MINISTRY OF EDUCATION ACCEPT THE EXAMINATION OF THE 1O i
SUCATION AS REACHING THE APPR

B8OARD FOR THE GENERAL CERTIFICATE OF E

UNDER-SECRETARY

1 LB XL}




va[lSIYIC$ oF MANCHESTER LIVERPOOL LEEDS SHEFFIELD AND BIRMINGHAM

JOINT MATRICULATION BOARD

ADAM (SBORNE

~HO WAS BORN ON 6 MARCH 19%9 WAS ENTERED IN JUNE 1957 8Y

LEAMINOTON CoLLEOE FOR Hovs
SOR THE EXAMINATION FOR THE GENERAL CERT!HC.ATE OF EDUCATDN AND

. LEACHED Twi STANDARD SPECIFIED IN EACH OF THE FOLLOWING FOUR SUBJECTS
{1 GewenaL PAPER ORD | NARY
2 MATHEMATICS ALTERNATIVE A ADVANCED
% Pursics gywLanus | ADVANCED
L CHEMISTRY ADVANCED

PGNED ON peraLr OF THE BOARD

L SmcAsm J::é‘
CHARMAN SECAETARY TO THE BOARD

LATION
INT
THE MINISTRY OF EDUCATION ACCEPT THE emumﬂ;’;d = fAmoVeo STANDARD

FOR THE GENERAL CERTIFICATE OF EDUCATION AS CHING TH

UNDER-SECRETARY




THE UNIVERSITY OF BIRMINGHAM

Trigesmons SELLY OAK 1300

GMF/SB
BIRMINGHAM, 15.

THIS IS TO CERTIFY
that
ADAM OSBORNE
was a full-time registered student of this University, from October,

1958 to July, 1961. Details of his course and examination results
are shown hereunder:

Session 1958-59 Examination Result Grade
*Descript. Mech. Eng. 1B Pass Good
*¥Machine Drawing 1 Pass Very good
Mathematics IIM Pass Very good
Chemistry II Pass Very good
Elec. Eng. G/3.3/ G/3.7 Pass Fair
Chemical Eng. 2.1 Pass Good

Passed in the * two required subjects of the First B.Sc. (Chemical
Engineering) Examination and passed the Second Examination, Division II,

June, 1959,

Session 1959-60

#AWorkshop Processes Pass Good
Chem.Eng. 3.1,3.2A,3.2B Pass Fair
Chemical Eng. 3.3 Pass Fair
Chemical Eng. 3.4 Pass Fair
Chemical Eng. 3.6 Pass Very Good
Chemical Eng. 3.7 Pass Good
Civil Engineering 3.2 Pass Very good

Completed the £ First Chemical Engineering Examination and passed the
Third Examination Division II, June, 1960

Continuvediscsseioias




Session 1960-61

Chemical Engineering 3.1

Chemical Engineering 3.2

Chemical Engineering 3.3 Awarded Honours Class II,
Chemical Engineering 3.4 Division II.
Chemical Engineering 3.5

Chemical Engineering 3.9

The degree of B.Sc. with Honours Class II, Division II, School of
Chemical Engineering, was conferred on him on the 15th July, l19o6l.

Note: The lowest passing mark is 40%, The highest
grade is "Very good".

Assistant Registrar (Science)

5th December, 19673.
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UNIVERSITY OF DELAWARE

NEWARK. DELAWARE

DEPARTMENT OF CHEMICAL ENGINEERING Ma!'Ch 5’ 1961"

Mr. Adam Osborne
9131 Lamont Avenue
Elmhurst, New York 11373

Dear Mr. Osborne:

With regard to your application for a Research Fellowship

in this Department, we are pleased to offer you an appointment

for twelve months with a monthly stipend of $2i;.00%. This stipend
is tax-free. The appointment will be effective September 1 but

you will not need to be on the campus here until September 1l.
Prior to the beginning of classes on September 21, new research
fellows have the opportunity of choosing their research problem

and conferring with their advisor on the background to the problem.

As a research fellow you would be excused from laboratory
and out-of-state fees, but would be required to pay course fees
amounting to $13.00 per credit hour, or $156.00 per semester
during the regular sessions. Graduate students usually take six
credits during the summer term, when graduate courses are also
regularly available. Our research program is fully active during
the summer.

Research fellows indicate their preference for a research

assignment from a listing of contract research problems under

study for various sponsors. The research assigmment is also the

student's thesis, and a research fellow has no duties cther than
performing a good Job on his thesis. We make every effort to

give our new research fellows their first choice in these assign- |
ments, although in some cases where more than one person chooses

a given topic, it may be necessary to assign a second choice.

Research assignments available to new students in September, |
196l include investigations on kinetics of reacting gases in

rocket nozzles with Dr. Pigford, study of distillation column dy-

namics with Dr. Gerster, research on non-Newtonian flow problems

with Dr. Metzner, studies or process dynamics and of turbulent

mixing with Dr. Lamb, studies of non-linear diffusion problems

with Dr. Ferron, diffusion of oxides in metals with Dr. Birchenall,
kinetics of radio-chemical reactions with Dr. Olson, and research

on two-phase flow with Dr. Russell.

It is our hope to have & reply from you as soon as convenient,
and in any case before April 15. We have a large group of fellow-
ship applicants standing by as alternates to whom we can give no
definite decision with regard to financial aid until we hear from
those to whom definite offers have been made, so that an early reply

is highly desirable.




Mr. Adam Osborne -2~ March 5, 196

If you have any questions regarding our offer to you, or
concerning our graduate program, please do not hesitate to
write us. We do hope you can accept our offer.

Very truly yours,
——

/‘\4{ / g ‘7'5'./4 Al

ngford CRairman
Dept. of Chemical Engineering

RLP:bv
cc: Graduate Office




UNIVERSITY OF DELAWARE
NEWARK., DELAWARE

SCHOOL OF GRADUATE STUDIES

March 9, 1964

Mr ., Adam Osborne
9131 Kamont Avenue
Elmhurst, New York

Dear Mr. Osborne:

This is to inform you that you have been
admitted to the School of Graduate Studies to
work toward the degree of Doctor of Philosophy

in the Department of Chemical Engineering.

We look forward to our associations with
you while you work toward an advanced degree at
the University of Delaware.

Sincerely,
2 (YL 2 ([ ~_1 '"{.//;—f Y
/James C, Kakavas
Dean

JCK:hhl




UNIVERSITY OF DELAWARE

NEWARK, DELAWARE

DEPARTMENT OF CHEMICAL ENGINEERING A pr i 1 6 ’ 1964

Mr. A. Osborne

Apartment 3-B

355 Plainfield Avenue
Edison Township, New Jersey

Dear Mr. Osborne:

We are very pleased to learn that you have accepted our
fellowship offer. It will be a pleasure to have you study with
us. We shall be writing you later giving more details of our
fellowship offer, although I imagine that Dr. Pigford has already
gone over most of this information with you in the various con-
ferences you have had.

Yours very truly,

1 JenTn

74 . A. Gerster, Professor
ept. of Chemical Engineering

JAG: maw
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UNIVERSITY OF \bELAWARB une DATE
NOTICE OF FACULTY PERSONNEL ACTION e : 27. 196l.

NAME

ADDRESS ; I i : . ‘““NO CARBON REQUIRED""

NATURE OF ACTION AND CONDITIONS

Subjoct to approval of the Board of Trustees, your status on the University Staff will be as follows. This action {s
:’o'nti;w%nt ‘!tpy“ your acceptance of the mddzu of employment (for your proposed appointment) as promulgated by
e nmversity.

ACTION EFFECTIVE DATE SALARY ENDING DATE SALARY
ROM
[0 INITIAL APPOINTMENT — 3 ks
. . . . g

FROM TO

[0 REAPPOINTMENT -
FROM TO

[[] STATUS (CHANGE IN) -—
FROM TO

[0 SALARY (ADJUSTMENT) —
¢ . FROM TO

[0 RANK (CHANGE IN) -

EFFECTIVE DATE __—| LAST DAY TO BE PAID

[0 TERMINATION -

BUDGET CODE BUDGET DESCRIPTION.
PERIOD OF YEAR EMPLOYED [[] AcApDEMIC YEAR [[] FiscAL YEAR

REASON FOR ACTION — SPECIAL CONDITIONS: (INCLUDE RESTRICTIONS, FURTHER EXPLANATION OF APPOINTMENT OR ACTION).

ASSIGNMENT
DEPARTMENT SCHOOL
[0 REGULAR FACULTY [ UNIVERSITY EXTENSION [] RESEARCH
[0 ADMINISTRATIVE-PROFESSIONAL [] AGRICULTURE EXPERIMENT-EXTENSION [0 sumMER scHooOL
APPROVALS
DEPARTMENT CHAIRMAN DATE DEAN-SCHOOL OF GRADUATE STUDIES DATE /
_ - 72 1 (. Ao 4 4 7y 2 pf
APPROPRIATE DIREGTOR DATE PROVOST-DIRECTOR OF nunncj w s DATE ™ 7 / '
gt 4 - & 22/
DEAN OR ADMINISTRATIVE OFFICER DATE PRESIDENT gl AP DATE
’ y b 4 ViA47VSEAs ’, o i 4 Wi s a%i . m ' /',- ,[J
ACCEPTANCE '

T accept [ decline [] the appointment. I cartt'll that I have read and understand the conditions of employment as
promulgated by the University. (Please sign both appointment forms returning the original within 10 days to the
Accounting Office and retaining the carbon copy for your files.)

SIGNATURE | oATE

DISTRIBUTION

ORIGINAL  (wwiTE) PRESIDENT'S OFFICE 5TH COPY (wwiTE) - ACCOUNTING

2ND COPY (canamry) -  EMPLOYEE 6TH COPY  (PINK) - DEAN OR ADMINISTRATIVE OFFICER
3RD COPY (GREEN) - PROYOST'S OFFICE 7TH COPY (GOLDENROD) DEPARTMENT CHAIRMAN
4TH COPY t(sLuB) - ACCOUNTING B8TH COPY (CANARY) = DIR. OF UNIV. EXT./AG. EXP. STA./

AG. EXT. SER./UNIV. RES./SUMMER SC







« _UNIVERSITY OF DELAWARE a ) HlhE. B
“NOTICE OF FACULTY PERSONNEL ACTION 3=30~65

NAME rch Fellow ‘

ADDRESS . el 1 £n I ‘““NO CARBON REQUIRED"

NATURE OF ACTION AND CONDITIONS

Subject to approval of the Board of Trustees, your status on the University Staff will be as follows. This action is
:;nt;’}w_ent q{:«m your acceptance of the conditions of employment (for your proposed appointment) as promulgated by
e University.

ACTION EFFECTIVE DATE SALARY ENDING DATE SALARY
FROM TO
[] INITIAL APPOINTMENT ~—
1
FROM TO
‘] REAPPOINTMENT — __
i (22 & UG e 54
FROM i FR TO
[[] STATUS (CHANGE IN) —_ ISR Y
FROM TO
[ SALARY (ADJUSTMENT) —
aar 08 " [ From TO
[[] RANK (CHANGE IN) —_
EFFECTIVE DATE —_—| LAST DAY TO BE PAID
[0 TERMINATION -
BUDGET CODE__ = [ — | _ BUDGET DESCRIPTION A 4
PERIOD OF YEAR EMPLOYED ] ACADEMIC YEAR [] rFiscAL YEAR

REASON FOR ACTION — SPECIAL CONDITIONS: (INCLUDE RESTRICTIONS, FURTHER EXPLANATION OF APPOINTMENT OR ACTION).

ASSIGNMENT i
DEPARTMENT SCHOOL. 11
v L
[[] REGULAR FACULTY [[] UNIVERSITY EXTENSION [0 RESEARCH
[] ADMINISTRATIVE-PROFESSIONAL [[] AGRICULTURE EXPERIMENT-EXTENSION [ sumMMER scHoOOL
—_—
APPROVALS
DEP, z?g:ﬁt\n DATE DEAN-SCHOOL OF GRADUATE STUDIES J15ATE
V' d £ s oL . i ] |
Q 3 W ST, L s ) sae frlon il : :
APPROPRIATE DIR ’ ‘ DATE PROVOST-DIRECTOR OF lusumanw
- ~.'1', aliz & (ALI L s -y t, ; "' . b ‘- N
AN OR ADMINISTRATIVE OFFICER DATE PRESIDENT - ] > g
_"\. - {‘ Yitaga 3 . Fy s f 4 1

~ ACCEPTANCE .
T accept.l) decline [ the appointment. I certify that I have read and understand the conditions of employment as
promulgated by the University. (Please sign both appointment forms returning the original within 10 days to the

Accounting Office and retaining the carbon copy for your files.) | ‘
] . : -
Ld o EL, 19 S
SIGNATURE DATE
DISTRIBUTION

ORIGINAL (WHITE) - PRESIDENT'S OFFICE STH COPY (wmiTE) - ACCOUNTING
6TH COPY (PINK) - DEAN OR ADMINISTRATIVE OFFICER
COPY (GREEN) - PROVOST'S OFFICE 7TH COPY (GOLDENROD) DEPARTMENT CHAIRMAN

4TH COPY (sLu®) - ACCOUNTING 8TH COPY (CANARY) = DIR. OF UNIV. EXT./AG. EXP. STA./
AG. EXT. SER./UNIV. RES./SUMMER SCH,




' UNIVERSITY OF DELAWARE
NOTICE OF FACULTY PERSONNEL ACTION

NAME Qe

ADDRESS . e : ‘“NO CARBON REQUIRED""

NATURE OF ACTION AND CONDITIONS

Subject to approval of the Board of Trustees, your status on the University Staff will be as follows. This action {s
::nt i}tg.entna;tpon your acceptance of the of employment (for your proposed appointment) as promulgated by
e Unive V.

ACTION EFFECTIVE DATE SALARY ENDING DATE SALARY
FROM

[0 INITIAL APPOINTMENT

FROM
REAPPOINTMENT

FROM

STATUS (CHANGE IN)

FROM
SALARY (ADJUSTMENT)

FROM
RANK (CHANGE IN)

EFFECTIVE DATE / LAST DAY TO BE PAID
TERMINATION

BUDGET CODE - - BUDGET DESCRIPTION

PERIOD OF YEAR EMPLOYED [[] AcADEMIC YEAR [] rFiscAL YEAR
REASON FOR ACTION — SPECIAL CONDITIONS: (INCLUDE RESTRICTIONS, FURTHER EXPLANATION OF APPOINTMENT OR ACTION).

[0 REGULAR FACULTY [0 UNIVERSITY EXTENSION ] =mESEARcH

[] ADMINISTRATIVE-PROFESSIONAL [] AGRICULTURE EXPERIMENT-EXTENSION [] sumMmER scHooL

APPROVALS
DEPARTMENT CHAIRMAN DEAN-SCHOOL OF GRADUATE STUDIES DATE

v A 'y ’
- . B J'/ I_J: £ o Z_LE“ L { : / -" .3 - L -(.
APPROPRIATE DIRECTOR PROVOST-DIRECTOR, OF nunm DATE /
W14 o . .‘J{,‘-'—;L : i P
DEAN OR ADMIN|STRATIVE OFFICER PRESIDENT. " o DATE .~ /} )

=" Y\ St <o J ,.-'f.;/);.: f g /’*’— 7//é/é

ACCEPTANCE :
T accept &l decline [] the appointment. I cerﬁlg that I have ‘read and understand the conditions of employment as
promulgated by the University. (Please sign both appointment forms returning the original within 10 days to the
Accounting Office and retaining the carbon copy for your files.)

,dj 'g f-4-e3 SIGNATURE ! DATE

DISTRIBUTION

ORIGINAL (wwiTE) PRESIDENT'S OFFICE STH COPY (wriTE) =~ ACCOUNTING
2ND COPY (CANARY) EMPLOYEE §TH COPY  (RINK) -  DEAN OR ADMINISTRATIVE OFFICER

3RD COPY (oREEN) PROYOST’S OFFICE 7TH COPY (GOLDENROD) DEPARTMENT CHAIRMAN
4ATH COPY (sru® ACCOUNTING 8TH COPY (CANARY) =~ DIR. OF UNIV. EXT./AG. EXP. STA./
AG. EXT. SER./UNIV. RES./SUMMER SCH.
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UNIVERSMLKTY OF DELAWARE
NEWARK, DELAWARE

DEPARTMENT OF CHEMICAL ENGINEERING July 1, 1965

MEMORANDUM TO: Mr, Adam Osborne
FROM: R. L. Pigford /JHo
SUBJECT: Qualifying Examination

The chemical engineering faculty has voted for you to pass
the recent Ph.D. Qualifying Examination in Physical Sciences and
in Chemical Sciences. Your performance on the General examination

was considered unsatisfactory, however, and you may take this
examination again when it is given in the Fall.

RLP:mah




68-15,546

Page 3 Certificate .

Registration of a Claim to Copyright A 59590
in a published book manufactured in the United States of America A

This Is To Certify that the statements set forth on this certificate have been made
a part of the records of the Copyright Office. In witness whereof the seal of the
Copyright Office is hereto

Register of Copyrights
Unt’.f‘:duSld« of America

1. Copyright Cloimant(s) and Address(es):
Name ........ AR RO R I . i e e et

DO NOT WRITE HERE

2. Title: .. THE_SOLUTION_ OF UNSTEADY STATE MULTISOMPONENT DISTILLATION USING PARTIAL

(Title of book)

3. Authors: . 3 _3
Name _....... L e e L Kt G, U I SRR Ay - | pEeT UNITED. KINGDOM
(Legal name followed by pseudonym if latter appears on copies) (Name of country)
Domiciled in USA. Yes .. B No .. P L AT s e T ST e S S - = Pt ol
B R T e S sariinias s na i Svia SR s s seasssritvimvesioios | CIIMMMINID, soenosssorsomsonsonsscsasrverasens
(Legal name followed by pseudonym if latter appears on copies) (Name of country)
Domiciled in USA. Yes ... No . R o e cvovsamoiters ot Fo s b T S S B S Sl BT SUR A s gt aa bt &6 bon
INRIBE ... oecacarroccnsoscstossssssstsssssssovssusnsrarsnesnonse S S FIEH S & RO e S N Clinenship .o cccrmrrinsssasascoceace
(Legal name followed by pseudonym if latter appears on copies) (Name of country)
Domiciled in US.A. Yes ... No.... P 7 R P S R s IS & RSEBREET NE J RTRL LL S S

4. Date of Publication of This Edition:

6. Book in English Previously Manufactured and Published Abroad: If all or a substantial part of the text of this edition was
previously manufactured and published abroad in the English language, complete the following spaces:

Date of first publication of foreign edition ... ... Wureginndonforthc(ordgnediﬁonmadeincbeus.
o Copyright Office? Yes ......... NO .coeeeeee
EXAMINER
If your answer is "Yes,” Bive registration number ... o]

Complete all applicable spaces on next page




APPLICATION FOR
ADVANCED DEGREE

SCHOOL OF GRADUATE STUDIES
UNIVERSITY OF DELAWARE
NEWARK, DELAWARE, 19711

INSTRUCTIONS — PRINT BOLDLY

. PREPARE IN DUPLICATE
2. PRINT CLEARLY
3. CHECK APPROPRIATE BOXES
4. COMPLETE DOWN TO HEAVY LINE AND FORWARD YELLOW COPY
TO THE RECORDS OFFICE IMMEDIATELY
5. COMPLETE ORGINAL COPY IN FULL, SECURE FACULTY APPROVALS
AND SUBMIT TO GRADUATE SCHOOL OFFICE BEFORE MARCH 18TH
6.. REPORT ANY CHANGES TO DATA SHOWN BELOW TO GRADUATE
OFFICE PROMPTLY

A NEW APPLICATION IS REQUIRED IF
YOU DO NOT RECEIVE DEGREE AT
COMMENCEMENT FOR WHICH APPLYING.

TODAY'S DATE

3-3-60

,& MALE

[T]2 FEMALE

Cy smon.txuuameo [C]3 pivorceD [ ]4 SEPARATED []8 WIDOWED

FULL NAME | (FIRST NAME) (MIDDLE NAME) IMAIDEN NAME) TLAST NAME)
= | A 0AM el % OSROAN E
(c%m'éu'c';'.f:'ﬁ:“ LSZ, HHMKEL ST 'JEWAP'< DE fex ’77, ‘

PERMANENT RESIDENCE
5 DELAWARE
IN U.S. OTHER THAN DEL.

[T IN FOREIGN COUNTRY

—
EXPECT TO COMPLETE DEGREE SOUGHT MAJOR FIELD
Lodal S Ll DESRES TIns []e0 MAS MASTER OF APPLIED SCIENCE (Circle One)
T . T 7 AGRIC ECONOMICS
MONTH YEAR AWARDED JUNE 81 MA  MASTER OF ARTS 72 AGRIC EDUCATION
[(ls2 ms MASTER OF SCIENCE 73 AGRONOMY
[(]83 MBA MASTER OF BUSINESS ADMINISTRATION 02  AMERICAN STUDIES
[ see. [(]84 MED MASTER OF EDUCATION 74 ANIMAL 8 POULTRY SCIENCE
— 88 APPLIED SCIENCES
[[]865 MCE MASTER OF CIVIL ENGINEERING on - ARy
%EB. 196 196 88 MCHE MASTER OF CHEMICAL ENGINEERING 48 BEHAVIORAL SCIENCES
[T]87 MEE MASTER OF ELECTRICAL ENGINEERING 08 BIOLOGICAL SCIENCES
[ aun e e & BUSINESS ADMINISTRATION
- [(]88 MME MASTER OF MECHANICAL ENGINEE CHEMICAL ENGINEERING
[[]89 PHD DOCTOR OF PHILOSOPHY o7 CHEMISTRY
LA CIVIL ENGINEERING
HOMETOWN NEWSPAPER
PHD STUDENTS ONLY o8  DRAMATIC ARTE S SPEECN

DATE ADMITTED
TO CANDIDACY

o ECONOMICS
L2 EDUC = ADMINISTRATION
60 EDUC » ELEMENTARY

TITLE OF THESIS OR DISSERTATION

The Nechgmmam f tha T

ding o Slds |E

68 EDUC = GUIDANCE

EDUC = NATURAL SCIENCE
EDUC = READING

EDUC = SECONDARY

EDUC = SOCIAL SCIENCE

52 ELECTRICAL ENGINEERING

ACADEMIC DEGREES PRESENTLY HELD (LIST CHRONOLOGICALLY) i % AR v
76
STATE IN WHICH Sy SO EEROLORS
Saihaled A ( TLE) [INSTITUTION e fseeishade
IARRREviATION INSTITUTION GRANTED BY (FULL TITL AVARDED L LSRRy

LREh EEL 93  HOME ECONOMICS EDUCATION

{ B (' 92 HOME ECONOMICS GENERAL
77 HORTICULTURE

B e u of Birmingham (Eoglasd -

B 47  INTERNATIONAL RELATIONS
18 MATHEMATICS
COURSES OFFERED AS PART OF MY PROGRAM FOR THIS DEGREE (USE OTHER SIDE, IF NEEDED) 83 MECHANICAL ENGINEERING
57 METALLURGY
REDIT CREDIT CREDIT 43 MODERN LANGUAGE
COURSE SYM. & NO. |0\ oo |GRADE * ICOURSE SYM, & NO. HOURS |SRADE * [[COURSE SYM. & NO.| | 1/ |[GRADE 66 NATURAL SCIENCES

18 PHILOSOPHY
9 PHYSICS
78 PLANT PATHOLOGY

20 POLITICAL SCIENCE
26 PSYCHOLOGY

[ 1] SOCIAL SCIENCE
27 SOCIOLOGY
28 SPANISH

44 STATISTICS
45 WINTERTHUR

SIGNATURE OF APPLICANT

At Oplstrn

’ GRADUATE OFFICE WILL RECORD GRADES FOR COURSES INWHICH CURRENTLY ENROLLED

DATE APPROVED

SIGNATURE

FACULTY

ADVISER

APPROVALS

DEPT, CHAIRMAN

G 018-EX

GRADUATE DEAN

PRINT AND PRESS FIRMLY




UNIVERSITY OF DELAWARE
NEWARK. DELAWARE
19711

DEPARTMENT OF CHEMICAL ENGINEERING

March 15, 1966

Memorandum to: Mr, Adam Osborne

From: J. A. Gerster, Chairman ':k/ig//
{/

/

In regard to your application for continuation towards
the Ph, D. degree, the chemical engineering faculty has
agreed that they should support your application. To this
end, we are approving a research fellowship, industrial
fellowship, or government fellowship for you for 12 months
beginning September, 1966.

Formal application for permission to study for the
Ph. D. degree is granted only by the graduate office, but
if your Master's degree is completed, and a favorable de-
partmental recommendation is made, such permission is
usually granted.

JAG: jr




UNIVERSITY OF DELAWARE
NEWARK. DELAWARE
19711

DEPARTMENT OF CHEMICAL ENGINEERING May 24, 1966

MEMORANDUM TO: Adam Osborne
FROM: Tindkls Gerstera/1%///

We are pleased to inform you that you have successfully
passed the written examination for your minor subject of
specialization, Applied Mathematics.

We are glad to see the steady progress toward completion
of your Ph.D. degree by your satisfying this particular
requirement.

JAG:bv
cc: Graduate Office



———ﬁ*—'—_i

UNIVERSITY OF DELAWARE
NEWARK. DELAWARE
19711

DEPARTMENT OF CHEMICAL ENGINEERING June 15, 1966

MEMO TO: Adam Osborne

We are nominating you for the Shell Fellowship in
Chemical Engineering for the coming year. We hope this meets
with your approval.

Adam, this fellowship award represents the third year
which we have supported you for graduate study., If at all
possible, we would 11lke you to spend every effort toward
completion of your Ph.D, degree by the time that this fellow-
ship award expires, which is August 31, 1967. We cannot
guarantee financial ald beyond that time. There is a possibility
that assistance for a few months could be obtained, but I would
say that the 1ikelihood of an industrial fellowship or governmental
fellowship help for you for a fourth year is not very good.

Yours very truly,

ZV'SCAAL:/
« A. Gerster, Chairman
ept. of Chemical Engineering

JAG: pm



UNIVERSITY OF DELAWARE

NEWARK, DELAWARE

RECORDS OFFICE

MEMORANDUM TO: Degree Recipients

FROM: Robert Gebhardtsbauer
Registrar

Just a quick note to congratulate you on receiving your
degree and to enclose for your personal files a complimentary
copy of your academic record in your degree program. Graduates
receiving the baccalaureate degree will find thereon their rank
in class based on their University of Delaware cumulative index.

For your information and in accordance with the action of
the Board of Trustees, each transcript requested including the
first will cost $1.00, excluding the one attached.

May we extend our wishes for a successful career.

RG:jw




June 17, 1966

Memorandum to: Graduate Office

From: Dr. J. A, Gerster, Chairman

This is to certify that Mr. Adam Osborne has suce~
cessfully completed the oral portion of his qualifying
examination for the Ph,D, degree,

JAG: Jr
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UNIVERSITY OF DELAWARE
NEWARK. DELAWARE
19711

COLLEGE OF GRADUATE STUDIES

July 7, 1966

Memorandum:

To: Mr, Adam Osborne
From: C. E. Birchenall, Dean, College of Graduate Studies
Your request for permission to continue your studies

toward the Ph.D, degree has been recommended by the Depart-
ment of Chemical Engineering Evaluating Committee.

I am pleased to advise you that your petition has
been approved. I extend to you my best wishes for continued
success in your education goal,

CEB:bpm '
cc: Prof, Olson () P 6/”4/,4,..46(
Prof, Ferron ’
Prof, Russell
Prof, Lamb
Prof, Gerster
IBM




UNIVERSITY OF E)EI.AVVAF{E
NEWARK. DELAWARE
19711

r!

COLLEGE OF GRADUATE STUDIES

February 9, 1967

Memorandums:

Tos: Mr., Adam Osborne

From: C. E. Birchenall, Dean, College of Graduate Studies

Your request for permission to continue your studies
toward the Ph.D. degree has been recommended by the Depart-
ment of Chemical Engineering Evaluating Committee.

I am pleased to advise you that your petition has
been approved, I extned to you my best wishes for continued
success in your education goal.

CEB:bpm
cc: Dr. Lamb (7 9 /0 W sl
/ .
Dr. Denn o e S
Dr. Gerster
IBM




UNIVERSITY OF DELAWARE
RECORDS OFFICE

FOREIGN LANGUAGE EXAMINATION

REPORT OF

COLLEGE OF GRADUATE STUDIES

Last First Middle Initial Major Department
5 Osborne, Adam Ch. Eng.r
ADDRESS
| =
LANGUAGE D German j French D Other (Specify) . RUSSian 4/1/6
Examiner
iled
peraxrmeny | X] =[] = M Hbevw\
Exominer
MODERN <] romea  [] roites G pL_-
E] College of Graduate Studies
wr (B L] Cof bl D
D;:C Kczu;\:"‘ ZDEPARTMENT P ROE:FO'IZ:‘ ‘GRAD. OFFICE o.o".o\




UNIVERSITY OF DELAWARE
NEWARK. DELAWARE

SCHOOL OF GRADUATE STUDIES

July 7, 1967

TO WHOM IT MAY CONCERN:

Adam Osborne

has completed all of the reguirements for the degree of

Ph.D. - Chemical Engineering - effective 7/7/67

The degree will be conferred at our next Commencement
in June, 1968,

Sincerely

& Delpus

A. Elise Delano
Assistant to the Dean

AED:hhl
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RD INSTITUTE OF

BRADFORD 7, YORKSHIRE,

Sehr geehrter Herr!

Filr die Ubersendung eines
Sonderdruckes Threr Arbeit,

L {,-'s_“,/\,o e \‘._X. 3%

|
L5 .

}7’0\&.—
| -
t)... WY < "N

ebenso wie fur die Ubersend-
ung von Sep@iraten frilherer
Arbeiten auf diesem Gebiet,
wiire ich Thnen sehr dankbs

TECHNOLOGY,

ENGLAND.

Dear Sir,

I would greatly appreciate
a reprint of your paper

O

4
together with reprints of
your previous papers on

the same subject,
Thanking you in advance

4
/

Monsieur,

\
Je serais trés heureux
2 N
de recevoir un tire a
part de votre travail

xl.. &: ;.7 JAr L:{. R AL | 2 ._.‘-‘-1..1,&/.);[‘..!

o J ‘
6’/.‘ L/L&s
’/‘ .z
o B By L
F '

v

et de vos autres publi-
cations traitant du méme
sujet.

Je vous prie, Moneieur,

de croire & mes senti-
ments les plus distingues.

Mit besten Dank im voraus for your trouble.

und vorzuglicher Hochachtung. Yours sincerely,
. € N J.i1hkad
i » "o
/7w e

.

BRNO,

We ?houH greatly appreciate receiving

a reprint of your paper
. \."-L ML‘*A\ ‘.,k "

“ \ . l—J'! -\\-\\\:~ e t“‘ \“\\ (S '\ T ?.;_“—‘
: Lo o N .
which appeared in | wie oy
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Bocek
Czechoslovak Academy of Seience
Institute of I strumental Analytical Chemistry

BRNO '

Czechoslovakia

16.9.1966

Sehr gechrter Herr

Dear Sire

Dr., Osborne !

¥ uunemnit gosaern

Fiir die Ubersendung eines Sonderdruckes Theer Arbeit{en):
I learned from your publication(s):

A y3uaa o samwed nyOamueaman

The Prediction of Liquid Mixture Enthalpies
from pure Component Properties "

"

A.I.Ch.E.-Journal 12(1966)2; 377 - 384

wire ich IThnen schr dankbar, In der Hoffnung, daB Sie meinem Wunsche ent-
sprechen, verbleibe ich

and | Therefore, 1 beg You to send me a
[ the pre-print{s) of the mentioned publication(s)

m very interested in the matter

lhanking You in advance of
your kind reply and for vour esteemed assistance, | remain, Dear Sir
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mit vorziiglicher Hochachtung

sincerely vours
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Q.. Folt
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INDIAN INSTITUTE OF TECHNOLOGY

I. I. T. Post Office
Kanpur (India)

..... ‘“. e\ Department

Dear Sir,
Would you kindly send me a reprint of the
following paper, and also raprints of other publications

of yours on the same subject.

rl - ‘."" y i {¢ 1 & \,‘{ L" "' -Av“r;-l, ) " 7, J..‘ .Iv » ¢ ‘v‘/h\:'.“'fj‘ f'.: L

Ti’\,]e . Voo \ X ,\1,, .}' \ ' \l(l
Author (s) : pdam Otlevnmg
Journal : BA.JT. 0 E Tdurya\ , P 3 7"‘) Vol (,/ Mo L | 16

Yours sincerely,

Q. ¢ kohl

At Orell
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DEPARTMENT OF PHYSICAL CHEMISTRY
TECHNICAL UNIVERSITY

Praha 6-Dejvice, 1905, Czechoslovakia

Dear Sir,

I would greatly appreciate a reprint of your paper
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(- Ch E. punal 4(2),357(W6c)

if you have copies for :/nlrlburwu

Yours very truly, Freamiye & :
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DEPARTMENT OF CHEMICAL ENGINEERING
UNIVERSITY OF HOUSTON
HOUSTON, TEXAS 77004

A . b/ (€ bt

Dear Sdeee

S —
Will you please send me \ reprint of the article

pfullu}ﬂ;w(ﬁ" Lu\w\c}\ MX(‘NEV\W%MM 6
which appeared in m _& ) M (W] t’(r)

RTINS 3 M -
H““\/”J‘A '; \;:‘NOI‘!C H\ \“

J~P. GROLIER

UNIVERSITE DE CLERMONT
FACULTE DES SCIENCES

Zucs Clermont, le 2% 0CT fase
LABORATOIRE DE CHIMIE-PRYSIQUE 1l

7 TER, RUB PAUL-GOLLOMP
63 - CLERMONT-FERRAND
FRANCE

Nous serions trés heureux de recevoir un tiré a part de votre article -

h We would brc.uls appreciate a reprint of your papcr
|

AL A Y M UL, D Al A A (W
/Y\AA—‘M a\ruowma g ﬁ

qui a paru dans : _A-I ’ZM‘E_'J— u-%-*"(cﬁéo
thich a din : = = = F
Which appeared 1n 12. mt 2 \:‘ 13%.84

Avec nos sincéres remerciements.

NL/ o Thank you for your courtesy.

OSAKA CITY UNIVERSITY

FACULTY OF ENGINEERING

DEPARTMENT OF APPLIED CHEMISTRY,

SUGIMOTO-CHO, SUMIYOSHIKY

Date ﬂrf_)h 26 r96(

OBAKA, JAPAN

l)-;;n' Sir:

would appreciate receiving a reprint of your
article, _ﬂf Prediction 4 dl?‘“d Mixfure & vtbhallple 4
4{1)‘1 Fare Lomponent Propertie S

\\nuh appeared in Am. Last. Chess gqu r].o“nu,_f
L2 277 ([%6£)

Very truly yours,
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DEPARTMENT OF CHEMICAL ENGINEERING
INDIAN INSTITUTE OF SCIENCE, BANGALORE=-12, INDIA

Date June 1,466

Dear Sir,

We would be grateful for a CoOPy of your article
The T’Lt AR e \ff L"l v MU xdne b Talps
‘\‘ ATV~ ‘\\\\\\ i C ATV~ "‘ Pt 5y r\f\, \")w- ~ H‘s

A€ J., 12 171 (\=¢h)

published in

)

Yours faithfully,
N )

7\ 1 < V1S L;] A o/ Al H

o

DEPARTMENT OF CHEMICAL ENGINEERING
INDIAN INSTITUTE OF TECHNOLOGY
KHARAGPUR, (S. E. Rly.) INDIA,

@Cdl’ 7"0/6550"
cg wou (1 60 ?rate/u( l/ you dl'm”ll seml re,)rinl 0/ l/our

valualle paper erxlil[ed..dh%.ﬂm..#lg{.s ex ...Mb
//W /A““-CPY’L:/D“M Fu”is/m/ irl.A:l:.CL-f 'jM %ﬂt ;/‘

Yours very lru{y

Sk A 7@;;‘/1»!_

DEPARTMENT OF CHEMICAL ENGINEERING
AND APPLIED CHEMISTRY
UNIVERSITY OF TORONTO

CANADA
DATI ,/.«4" vy / l“ﬂ

Dear Sir: 4

TORON

I should be most grateful for a reprint of your
774 ) 4 . ;i
article, .7 Ae. (el Tion ¢l o s f /n\:.l'-
1‘//‘1(,.'"/. ' (s ( h/ e oM
D
/.4. '/. CNT

Yours sincerely,
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INSTYTUT CHEKI FIZYCZNE) PAN o Man 1200 196¢
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Dear Sir,
I should greatly appreciate receiving the reprint(s) of your
paper(s) entitled .| ™ RS AT CXLon q' \A gl ““")lt".‘l

L'v'\‘\\v“t-\"\QS - ',\A(K ngﬂ_‘_\g,\:{ ry “1”"“ *\,.( 4

BT B Yo, 196612 327

if you have any copies available for distribution.
Sincerelpy yours

) \/\ "
Dorgan p. 8. Zam. nr P9 u. 5000 \\ B TZCS*OW > \

THE UNIVERSITY OF NEBRASKA
DEPARTMENT OF CHEMICAL ENGINEERING
LINCOLN, NEBRASKA c8asoOs

o
Al AO U Ty

Dear Sir:

If available, 1 shuul(l :ppxuuu ruu\mg a reprint of your article

he Predictior Liqui xture Enthalpies fron
rure Component Properties"
which dpp( ared in O3 " Tournal v
A.l, irnal, Vol. 9 . R
o 7 1 re 105§

Thank you.
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CENTRE DE RECHERCHES
DE MICROCALORIMETRIE
ET DE. THERMOCHIMIE

26, RUE DU 141e RIA
- MARSEILLE 3% Frarce

- | —

BIBLIOTHEQUE $2

oD
T

Je vous serais reconnaissant de m’envoyer un
I would appreciate receiving a reprint of your

tiré 2 part de votre article /il chon hun A
article wr/’:fc»{/tu
publié dans Arcre INST. CHEN., eNGAS

published in 5¢7T% MNaoriow. /TEETE /P65
: X z AHowvs fon
Avec tous mes remerciecments, veuillez agréer,

Monsicur, l’expression de mes sentiments les meilleurs.

and other papers on related subjects.

Sincerely yours

Marseille, 13- /0- 66 P

2% D10 //IV

P A

CHEMICAL ENGINEERING AND CHEMISTRY
Missouri School of Mines and Metallurgy
Rolla, Missouri

| should greatly oppreciutela reprint of your article: &

l,\(f’v\:(/ ’Ll\ X\tblv"
7
.......E::'.};l.‘.‘:.L.\L‘-l.l/ E : ; o ul “"‘v7‘
- I
J, o o
which appeared in ...
Vol. ..} > Page 277 19 [é
Very truly you

rs
Nevel

1}..‘.4.‘;1........’.).l;.k;. 3y LR A

L-334
GULF RESEARCH & DEVELOPMENT COMPANY
P. O. DRAWER 2038 PITTSBURGH 30, PA.

Mar 2 1964

Dear ZS’\ ( -"‘/4( ~ne.

- = e
I would appreciate your sending me a reprint of your papcr,/;‘ 7re A ////
['f bignd Mix7wre Ep ALy Jel frs 1
Fov g/ psrrptyy &%/ At g Vs &S
7 = e -
which was published in ALLA E A 432 .77
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Thank you very much,
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CHRLA CUNIBERT]

UNIVERSITA DEGLI STUDI - GENOVA - ITALIA

ISTITUTO DI CHIMICA INDUSTRIALE

VIA PASTORE N 3

Din. Paor CORRADO ROSS!

POSTE ITALIANE ¢ 4(
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Dear Sir
I would be plessed t receive
a reprint of your article
- [
/e b?eo cﬁOh.aL 'Pua 0l e tene 6M+L££P€S

J‘ M huae c,mfouwh /mo/..r’oﬁe__(,-

appearing in AI(/{E 72(2\) 5}? ,/(ﬂ)é) \

DEPARTMENT OF CHEMICAL ENGINEERING
AND APPLIED CHEMISTRY
UNIVERSITY OF TORONTO

TORONTO 5, CANADA

Aug 29, 1965

Dear Sir:

I should be most grateful for a reprint of your

. The Prediction iquid
article, : of Liquid

Mixture Enthalpies. From Pure Component
Properties

Yours sincerely,
Henry Tan
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PRAY |
FOR
lhrer Afb&%A C E

| would be groteful if you could send me o reprint of your article entitled:
le vous serais trés obligé s'il vous était possible de m'adresser un exemplaire
de votre publication:

I79-LY
R.J.0L.E. Fouynal 12 2(194¢) ey :
> B v, ) e Futha/pies
Re Rectrctim of Cgrrol 772:4% g
Ot p“""c Caw 9‘4&‘-\{ %—//blvzw,
An' lhren spateren Arbeiten auf gleichem Arbeitsgebiet bin ich weiterhin inferessiert.

| om always interested in your following articles of the same field.
le suis intéressé toujours par vos travaux ultérieurs du méme domaine.

Sehr geehrter Herr Kollege!
Dear Sir!
Monsieur!

Jlf

Mit bestem Dank im voraus und vorziiglicher Hochachtung
Thanking you in advance Yours sincerely
Je vous remercie d'avonce et vous prie d'agréer
I'expression de mes sentiments frés distingueés
2
l / ’ % Y S
T OA oA [Nt P /




Journal

am Osborne
anuel Street

s Delaware

Osborne:

Dear Mr.

this late date.

y/

_;.\’
De

Enclosure

AMERICAN

I enclose a copy of a
you would like to change, there is s

YALE UNIVERSITY, 225 PROSPECT STREET, NEW HAVEN 11

January 1ll, 1966

Re: No, 7284 - "The Prediction of Liquid
Enthalpies from Pure Component Pr«

CONNECTICUY

very late review., If there are any points whicl
5 - N . v & v -
till time. I do not insist on any changes at /

Very truly yours,

{ 'Y

Harding Bliss

INSTITUTE OF CHEMICAL ENGINEERS
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September 13, 196

Mr, Adam Osborne
202 Menuel Street
ewark, Delaware '

Res #7284 - "The Predictiom of Lii
Mixture Enthalpies from Pure |
: ponent Properties™
Dear My, Osborne: ’

I have been over the revision of subject paper and have T\
it vastly improved, I believe that I would still like to get /one
review on this revised paper, but I will in no gase hold this up
than one month, During this' period will you please be sure fo I
the appearance of Figure 2 by using a lettering guide on the or
I will get in touch with you in a month,

Very truly yours,

)

.‘ ‘(;.

AMERICAN INSTITUTE OF CHEMI




282 Manuel Street

Newark,
Delaware
Nov, 10, 1965
Miss M,L,Byrd
Manuseript Bditor
American Tnstitute of Chemical Enginrers
245 Bast 47th, Street
New York
> Re: #7284

Dear Miss Byrd:

: Below I list the answers to the qa@stions you raised
with gregard to the paper numbered above,

1) On\Tigurc 2 I have inked in the remmired numbers on the
ordinate;ggale.

2) Pigure 9 may be removed from the paper, The removal
necessitates no other alterations, This was an oversight
on my part resulting from contraction in the revised paper,

3) In changing the form of equations to save space, the
numerator and denominator of fractions must be bracketed,
1 have done this with pencil in equations 9 to 11

4) All the symbols P should be Cap,

5) Pg. 4 line 5, The numerals 6 « 12 are part of the title
of the molecular model mentioned. They are¢ not references,

6) Pg. 13, It is alrightto delete equation (1) from this
page.

7) The swap of figures 7 and 8 is alright, as cbrrected by

you.
8) QReference 17, Publisher: MeGraw-Hill, New York, N.Y., 1963,




9) Reference 23, This refers to some data obtained in the
laboratories of the U,S, Ind, Che, Co,, by Messrs., Kohne,
Anderson and Miller, Their data are to be published,

Very truly

Adam Osborne







'‘review, %o be véry sure of one's material and facts, At the end
of paradraph 2, Griskey accuses me of faulting the experimental
data of Sage and Lacey, ( I deal'with this point below. ) Yet at
the start of the véry next paragraph, Griskey suggests that I have:
not considered Sagb and Lacey's work at all! Perhaps Griskey feels
I should also corksider the other binary systems in Sage and Lacey's
work, Thi;‘wuqld be mere repitition, an! suffers from the fault of
Griskey's wholé {eview, namely considering the world to be made up
of hydrdy:arbons oniy, Originally I had not made comparisons with
any of th® many hydrocarhon enthalpy correlatioms, ( of which
Griskey merf\ -ons a few ), because these apply to a few components
der limitel}) conditioms, whereas this paper presents a very broad
atiom, Rt your behest I have now made such comparisons, i

appl
v
& hav

w included .
Likewise now included the work of Holcomb and Bgown on

the ternery ‘st @A™ propane - butane - pentane, which I had initially

a 5 »
1eft out bedasee is system has no fheat of mixing, only pseudo

‘s therefore uninteresting, 4

liquid effects, and

Sage and Lacey derived their enthalpy data from expe

mental P =V « T data, If wiy justifyably assume that the B « W -

equation of state represents ¢t Vapor pressures of methane and

butane within the limits of experﬁm-"tal error, then the B - W = R

equation does by machine what Sage and Nacey did by hand, I am

surprised that Griskey is unaware of this. Sacider Dre Ellington's

first comment by reference to the differences between the data of

Sage an!! Lacey and the B = W = R equation of state, These~liffer-

enc-s are excellent estimates of the minimum errors inherent in \

computations involving graphical differentiation, !
I thank y-u forthe attention you have given my paper, and |

should you feel any further additions or changes are required, please

let me know, Very truly
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MS 7284
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Abstract: A procedure is presented for calculating liquid mixture enthalpies
by adding a liquid heat of mixing to the molal average of the pure liquid
enthalpies. The heat of mixing for the mixture is calculated from the heats of
mixing the binary systems ot infinite dilution, which in turn are determined

using o proposed molecular model for liquid mixing and a postulate of occep-
tance. Results are compared for four nonpolar binary systems, three with experi-
mental dato, and one with data calculated by other means




MS 7284-1 9 cal on 10 on 20 cp 5739

The paper presents a procedure for calculating liquid mixture entholpies, whereby a liquid
heat of mixing is added to the molal average of the pure liquid enthalpies. The heat of mixing
for the mixture is calculated from the heats of mixing of the binary systems at infinite dilution,
which in turn are determined with o proposed molecular model for liquid mixing, ond o
postulate of acceptance. The two coses where the solute in the binary system is more volatile
and less volatile than the solvent ore treated separately. The case is also considered where a
component of the liquid mixture is above its critical temperature; o pure liquid enthalpy is
defined and justified for such pseudo liquids, and heat mixin re the,
for actual liquids. y' re compared for four nmm SW
mental data, and Mo calculoted by other means. Dato for @ number)of gases
dissolved in water are also considered. The agreement in all coses is excellent. ,f ‘&‘
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An increasing amount of work is being done on the
problem of predicting the enthalpy of liquid mixtures, and
the need for better liquid mixture enthalpy calculation

Adam Osbome is with the University of Delaware Newark, Delaware.

procedures becomes more urgent, particularly in the light
of the complete absence of data for most '5_\'.\((‘11\.\. and
the relative complexity of obtaining experimental mixture
enthalpy data. The cost to the petroleum industry alone
of the lack of good liquid enthalpy data was discussed
in a recent article by Findlay (1).

Methods of calculating liquid mixture enthalpies fall
into three categories: intermolecular theory, correlatory
equations, and equations of state. Prigogine’s (2) work
has formed the basis of the first category, but the state of
art is such that intermolecular theory has met with little
success in predicting liquid nonideality. In a recent paper,
Pierotti (3) developed a theory which appears to cuL'u-
late very well the excess thermodynamic properties of the
inert gases, but it breaks down when handling molecules
that cannot be considered as rigid spheres. Correlatory
v({nuti()ns all require some binary enthalpy data with
which to derive empirical constants, and thence the equa-
tions may be used to extend the data over a wider tem-
perature range, or to prcdicl termary or mnllic«)mpnm-nt
data, The most successful correlatory equations are the
power series equations (4 to 6), which can be very ac-
curate, providing sufficient data are available to obtain
the necessary empirical constants. A number of graphical
correlations have been presented over the vears (7 to 10)
to predict the enthalpies of mixtures of the lighter ali-
phatic hydrocarbons. These correlations, in general, give
good engineering answers within the range of components
and conditions for which they were derived. Moreover,
they consider the effect of pressure on liquid enthalpy.
Equations of state attempt to predict liquid enthalpies
from the thermodynamic identity:

p
(H* — H) = { [T (aV/8T)p— Vy] dP (1)
o

Any errors in the P-V-T relationship of an equation of
state are greatly increased when predicting enthaloy data.
Therefore, a very accurate fit to available P-V-T data
must be made, and only the most complex equations
would appear to have a chance of calculating good en-
thalpy data. The Benedict-Webb-Rubin equation of state
is the only one that has been used with any extensive suc-
cess in predicting liguid enthalpies (11). The simple
Redlich-Kwong equation of state has been used extensively
for calculating enthalpy, and for superheated vapors it
serves the purpose admirably. However, due no doubt to
the other successes of this remarkable equation of state,
it is being used in industry to predict enthalpies of satu-
rated vapors and liquids, and vapors below their satura
tion temperatures in mixtures. The dangers in using the
Redlich-Kwong equation of state to calculate enthalpies
near or below the critical temperature are obvious if virial
coefficients are back-calculated and compared at these
temperatures. Wilson (12) recently improved the Redlic h-
Kwong equation of state, and it will be interesting to se«
what success is achieved in calculating liquid enthalpies
with this modified equation of state.

The work discussed herein may be loosely ascribed to
the first category of intermolecular theory. Since the ex-
cess thermodynamic properties of a liquid mixture depend
on the properties of the pure components only, it follows
that it should be pussiblc to calculate excess thermody-
namic functions from pure component data only. By this
calculation procedure, binary heats of solution at infinite
dilution are calculated, differently for the two cases where
the solute is the more volatile and the less volatile com-

onent, Heats of solution are calculated from infinite di-
thi(m values with a Margules type of equation, and total
enthalpies are obtained by adding the excess enthalpy to
the sum of the partial molal pure component enthalpies.
For this purpose a pseudo liquid state is defined and justi-
fied, whereby “liquid” enthul]pics above the critical tem-
perature may be readily obtained.

The Prediction of Liquid Mixture Enthalpies

from Pure Component Properties

THEORY

It is found empirically that where the less volatile com-
ponent is the solute, an excellent value is calculated for
the enthalpy deviation from the ideal gas state of the
solute at infinite dilution, by reading the enthalpy devia-
tion from the ideal gas state of the pure solute at the re-
duced temperature of the pure solvent.

(H®* — H*)prpp = (H* — H%)v1yq (2)

The significance of Equation (2) may be examined in
terms of intermolecular potential. We consider the Len-
nard-Jones 6-12 model for intermolecular potential, and
the commonly used equations for intermolecular potentials
in binary systems (13). As illustrated in Figure 1, ¢, the
polcutiu] well depth, commonly is greater for less volatile
components over more volatile components. Furthermore,
the well depth for a bimolecular pair is frequently esti-
mated with Equation (3).

eab = \/eaeh (8)

Enthalpy deviations from the ideal gas state may be writ-
ten in terms of the virial coefficients, which in turn may
be represented by the equation adopted for intermolecular
p()tvntiul (14). It is npproximntely correct to imply from
Equation (2) the relationship:

[$(r) Ibare, = [¢(7) ]b 7ra (4)

Stated, the intermolecular potential é(r) for the bimolec-
ular pair ¢ — b at a reduced temperature Trb will have
the same value as the intermolecular potential for the uni-
molecular less volatile pair b — b at some reduced tem-
perature Tr in excess of Trb. Equation (2) implies that
this higher reduced temperature equals Tra. We may
conclude that, though Equation (2) is unlikcl’\' to please
a physical chemist, it does calculate heats of mixing at
infinite dilution, of the right order of magnitude and sign,
which at the present time is an achievement not to be
underrated, when attempting to calculate multicomponent
enthalpies without the aid of binary vxpc-rimonlul data.

ADAM OSBORNE

M. W. Kellogg Company, New Market, New Je
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Equation (2) does not hold where the more volatile
component is the solute in the less volatile solvent. For
this second case, the solute appears to create for itself a
liquid cell which the less volatile solute does not do
Moreover, the lln'nnml‘\n.nniv pm]u-xlivs of the solvent at
the site where the solute creates for itself a cell are not
equal to the average thermodynamic properties of the
solvent. We define here a liquid cell as a location for a
solute molecule in a solvent, which is not randomly dis-
tributed with respect to energy levels. Site is defined as
the location of the liquid cell in terms of the fluctuations
of enthalpy, entropy, and momentum of the solvent mole
cules about their means. When it is assumed that the sol-
vent thermodynamic properties have Maxwellian distribu-
tions about the mean values, the solute molecule chooses
for itself, within the energy distribution of the solvent, the
site most compatible with the energy state of the solute
molecule. To understand the concept better, we discuss
first the theorv of thermodynamic distributions in a mass
of a pure liquid. From the formula for quantum mechani
cal partition functions, it is possible to derive an expres-
sion for ensemble averages. It is also possible to express
thermodynamic pmprrlic's in terms of the p;lr!ili(m func-
tion (15).

H k'rfl '——'I'_'f“ ] - k'rv[ . ] (5)
. v T

d %

“dln ZN
P = kT | —— (6)
aVv 1

From Equations (5) and (6), using the relationship for
canonical ensemble averages, we can derive expressions
for the mean fluctuations of thermodynamic properties, as
in Equations (7) and (8).

(H)2 — H®* = RTV? (aP/aV)r + BT Cy (7)
(P)2— (P’)2 = RT (aP/aV )1 (8)

In consistent units, where H is B.tu./lb.-mole, T is °R..
CP is B.t.u./(Ib.-mole) (°R.), P is Ib./sq. in., and V is cu.
ft./Ib.-mole, Equations (7) and (8) become

(H)2 — H?2 = 0.368 TV? (aP/aV )y + 1987T*Cp
(7a)

(P)2— (P')* = 10.78 T (aP/aV )1 (8a)

It is found that Equations (7a) and (8a) will permit
the accurate calculation of the energy level of a solute
cell site, and that reduced temperature is the most suc-
cessful measure of energy level. Thus, if the energy level
of the solute molecule is characterized by the reduced
temperature of the solute, the energy level of the solute
cell site in the solvent must also be characterized by the
solute reduced temperature. Then the solvent cell site
vapor pressure equals the solvent vapor pressure at the
reduced temperature of the solute. (Where the solute re-
duced temperature is greater than 1.0, the solvent vapor
pressure is found according to the usual procedure,
namely a plot of log P vs. 1/T is extrapolated through
the critical temperature Where a plot of log P vs. 1/T
does not give a straight line, an accurate procedure is to
express log P as a polynomial in terms of 1/T. Three
terms usually suffice. Such an equation is then vll\]ﬂn)rd
to calculate |N'v1-!'l vipor pressures above the critical
point.) The vapor pressure of the solvent cell site is the
acceptance pressure of the solvent, and the acceptance
enthalpy of the solvent will be approximated by Equa-
tion (9).

H 7 o P") H—H)/(P—F) 9

L4

lef propertie 1 Lhe x_nn[n'r!w\ ac-
quired by solute molecule in its cell in the solvent. Un-
fortunately. there are no grounds for assuming that the
ratio given in Equation (9) will be constant for all fluc-
tuation levels: in fact the case is otherwise. When the ac-
ceptance level is not far removed from the mean enthalpy
and vapor pressure of the solvent, it is more accurate to
assume that the pressure and enthalpy fluctuations are
equal to the saturation pressure and enthalpy variations
with temperature, as in Equation (10).

(Ha—Ho)/(PA—P) =
[(H)7s— (H)1,)/[(P)1y— (P)1y] (10)

where T, is the system temperature and T2 is the tem-
perature of the solvent at the reduced temperature of the
solute. Equation (10) thus reduces to Equation (10a),
which states that the acceptance enthalpy of the solvent
equals the saturated liquid enthalpy of the solvent at the
reduced temperature of the solute.

Il.\ = ( Ilwln-m) Ly solute (10a)

It is found that when the difference between the reduced
temperatures of solute and solvent is 0.5 or less, H, is
best calculated by Equation (10a). When the difference
is greater than 0.5, H, is best calculated by Equation (9).

A knowledge of the acceptance enthalpy permits us to
calculate the enthalpy of the solute at infinite dilution,
since Lvderson et al. (16) have shown that the enthalpy
deviation term H® — H/T. may be plotted for saturated
ligunids as a universal function of reduced temperature and
critical compressibility. Therefore, Lyderson's enthalpy
deviation term must be the same for the solute molecule
at infinite dilution and for the solvent cell site.

[(H®* —H=)/T),= [(H*—Hy)/Tely (11)

Thus we may derive an expression for the enthalpy devia-
tion from the ideal gas state of the more volatile solute at
infinite dilution.

(H®* — H*)s = (Tea/Tev) (H®* — Ha)p (12)
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Having calculated solute liquid enthalpy at infinite di-
lution, we may determine heats of solution at infinite di-
lution, and by use of a Margules type of equation, heats
of solution at other concentrations n'm_v be cu‘culuted. The
heat of solution at infinite dilution is (H° — H=), or L,
where i represents any component. HY, the pure liquid
enthalpy, is determined from pure component data. Fre-
quently, H% has to be determined for the pseudo liquid,
?s described in this paper. L; is then determined as fol-
OWS:

Li= (H*—H=),— (H* —H"), (13)

and, similarly, for the second component j of a binary
system )
Ly= (H*—H=);— (H*—H°), (13a)

The three-suffix Margules equation for activity coeffi-
cient variation with composition is (17):

Iny; = x2 [Ay + 2x (A — Ay) ] (14)

Differentiating with respect to 1/T, we obtain Equation
(15).

d lll Yi aA., > aA”

2

i —_—

(D) R UE) o

But we know that the following are true:

alny/a(1/T) = (H°—H)/R (16)
dAy/9(1/T) = LJ/R (17
0A;/0(1/T) = Ly/R (17a)

So, by substituting Equations (17) and (17a) into Equa-
tion (16) and by eliminating R, we obtain for component
i

(Ho— HY); = x [Li + 2% (L;— Ly)] (18)
and for component j

(H°— HY); = x2 [Ly + 2x; (Li— Ly) ] (18a)
The total heat of mixing is given by Equation (19)

HE = x; (Ho— HY), + x (Ho— HY);  (19)

and by substituting Equations (18) and (18a) into Equa-
tion (19), we obtain Equation (20):

HE = x X (x¢ Ly + x) L,) (20)

In an identical manner, the four-suffix Margules equation
(17) may be differentiated to yield an enthalpy equation.
Schnaible, Van Ness, and Smith (18) derived such an
equation in which they gave the Margules D constant the
value in Equation (21).

Thus they derived the following total heat of mixing equa-
tion:
HE = x;xj [x Ly + x5 Ly— 2% (Ly— Ly) ] (22)

The Margules equation is the only binary correlatory
equation that may be converted into an enthalpy equation
based on heats of solution at infinite dilution. The Van
Laar equation cannot be differentiated to yield any simple
solution for enthalpy, while the many polynomial expres-
sions are purely empirical equations of limited value.

For multicomponent systems, heats of mixing may be
calculated from a knowledge of binary heats of solution
at infinite dilution by utilizing the enthalpy form of the
Woh! equation (19). The Woh! equation yields an en-
thalpy of mixing equation in whicheale activity coefficient
term is replaced by an enthalpy of mixing term and the
Margules constants are replaced by respective enthalpy
constants, This equation may be derived in the same man-
ner as the preceding heat of mixing equation.

The total heat of a solution is obtained by adding the
heats of mixing to the sum of the partial enthalpies of the
pure liquids as in Equation (23).

HM = ¥ x; H% + HE (23)

THE PSEUDO LIQUID

When calculating acceptance enthalpies and pure lig-
uid enthalpies, it may be necessary to handle liquids at
temperatures above their critical. A" pseudo liquid state is
therefore defined, starting from the equation for enthalpy
deviation from the ideal gas state, as given by Equation
(1). It will be observed from the generalized enthalpy
deviation charts of Lyderson et al. (16) that the term
(H®* —H)/T,, then plotted against reduced pressure,

ves a broad maximum for any reduced temperature.

ince, in the pseudo liquid state, both Vy and (aV/aT)p
will be small, the term [T (8V/aT)p— V] may be a
proximated to zero, and (H® — H?,) /T, for the pseu&:
state is therefore taken as the maximum value of the term
at the given reduced temperature, or the liquid enthalpy
at the Joule-Thomson inversion pressure. The pseudo lig-
uid enthalpy deviations are plotted in Figure 2 as a
function of reduced temperature and critical compressibil-
ity. The gseudo liquid enthalpy starts to diverge from
pure liquid enthalpy at a reduced temperature of 0.82. In
the reduced temperature range from 0.82 to 1.0, there
exist two liquid enthalpies: H°, the pure liquid enthalpy,
and HY,, the pseudo liquid enthalpy; H® is used for the
pure solvent enthalpy, and H? is used for the solute en-
thalpy and in calculating the solvent acceptance enthalpy.

(15)
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For components whose properties do not fit the gen-
eralized charts, the maximum enthalpy deviation from
ideality (H* — H°) may be found by plotting (H® —
H) for the component at a given temperature and the
range of pressures available against the values of (H® —
H) determined from generalized charts at the same tem-
perature and pressures, according to the method of Oth-
mer (20). The line usually is easily extended, and a cor-
responding maximum enthalpy deviation is read off this
plot, using the maximum enthalpy deviation obtained
from the generalized charts, As previously stated, vapor
pressures above the critical temperature have been ob-
tained by extending the usual plot of log of vapor pres-
sure against reciprocal of absolute temperature. It can be
argued that, according to the definition of the pseudo lig-
uid state postulated a’iuwe. the pseudo liquid vapor pres-
sure should be the Joule-Thomson inversion pressure.
However, very little accurate information is avui‘able for
the Joule-Thomson inversion pressure of most components,
and ‘where such data are available, the enthalpies calcu-
lated are substantially the same as those using extended
vapor pressure plots, since a similar correction is applied
to both solute and solvent.

POLAR SYSTEMS

A full treatment of polar systems is left to a future
paper, but Himmelblau’s data (21) for the enthalpies of
a number of gases dissolved in water are considered out
of interest in the framework of nonpolar theory. It would
be expected that a solute molecule would be held more
firmly by a polar solvent, thus precluding the buovancr
effect, or acceptance of water toward a more volatile sol-
ute. This is found empirically to be the case. As tempera-
ture decreases, the effect of the polar forces becomes more
noticeable, and two different mechanisms are found to
exist, one at 80°C. and another at 25°C. In Table 1 cal-
culated values of the enthalpy departure from the ideal
gas state are compared with Himmelblau’s data for the
gases considered. At 80°C. there is found to be no heat
of mixing for the gases, and the liquid enthalpy at infinite
dilution is equal to the pseudo liquid enthalpy as defined
in this paper, and may be read from Figure 2.

At 25°C., the gases behave as for nonpolar systems, but
without the acceptance effect. In other words, the cell oc-
culpied by the solute gas has the average values of the
solvent, and Equation (12) becomes Equation (12a).

(H* — H=)a = Twa/Tew (H* — H?)y (12a)

RESULTS

Heats of solution and mixture enthalpies have been cal-
culated for four nonpolar binary systems for which experi-
mental data are available (22 to 24) and for one termery
system (25). Himmelblau’s data (14) for gases dissolved
in water are also considered (see preceding section). For
the system methane-nitrogen, enthalpy data derived from
P-V-T data (26) are compared with the experimental data
(23). Caleulated heats 0} mixing are sufficiently accurate
to enable liquid mixture enthalpies to be determined to
within about 3 B.t.u./lb. accuracy,

In Figures 3 and 4 calculated data for the systems oxy-
gen-argon and nitrogen-argon are compared with the ex-
perimental data of Pool et al. (22). It will be seen that
the heats of mixing for these systems are very small and
that they are reproduced very well by the two Margules
equations, (20) and (22). For these systems the authors
suggest the correlatory equation:

HE = x;x; [Li + Ly (xi —x3) ] (24)
lhis equation is ‘_:.mp.u‘e-\! with Equations (20) and
22). Errors of less than 19 in pure component cnllm]py.

vapor pressure, or critical constant data could reproduce
the data of Pool et al. exactly, or move the calculated line
further from the experimental data, and it is doubted
whether pure component enthalpy data are correct to
within 1%, particularly for argon. It is therefore sug-
gested that the calculated data are as close to the experi-
mental data as is feasible by this method without very ac-
curate pure component data. Figures 5 and 6 compare
calculated enthalpy data for the system methane-nitrogen
in which nitrogen is present above its critical temperature.
In Figure 5 the calculated data are compared with the
experimental data of the U.S. Industrial Chemicals Com-
pany (23) for the difference between gas enthalpy at
25°C. and saturation pressure, and saturated liquid en-
thalpy. The calculated data include heats of mixing, as
well as pseudo liquid enthalpies for nitrogen and pure
component enthalpy data for methane. Derived data of
the Institute of Gas Technology (I8) for the nitrogen-
methane system are compared in Figure 6. It will be seen
that the agreement is good for the 10% nitrogen system,
but poor for the 30% nitrogen system. However, the latter
system is close to the mixture critical temperature where
P-V-T data are hard to obtain accurately, and as discussed
below in connection with the data of Sage and Lacey,
difficult to differentiate graphically. The 30% nitrogen
data of the Institute of Gas Technofogy are suspect on the
grounds that they show a crossover with the ideal mixing
enthalpy. This is not shown at 109, or by the experimen-
tal data of National Distillers at 46.65% nitrogen.

C

;!
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[n Figure 7 total enthalpies are presented for the liquid
methane-butane system. The enthalpies calculated are
compared with the data of Sage and Lacey (24), which
were derived from P-V-T measurements, and with data
caleulated by the Benedict-Webb-Rubin equation of state
(27). The agreement with the latter is seen to be excel
lent. The correlation of Canjar and Peterka (10) was
found to be the best of the correlations investigated (7
to 10) and their results are included in Figure 8 by way
of comparison, The order of magnitude of error inherent
in graphical differentiation may be seen in Figure § by
comparing Sage and Lacey's data for the methane-butane
system with the data computed by machine using the
Benedict-Webb-Rubin equation of state, Sage and Lacey
derived their data by graphical differentiation of v\pvh-
mental P-V-T data. The computer does substantially the
same calculation, but eliminates the human factor
‘Therefore, making the two assumptions that Sage and
Lacey did work as accurate as humanly pn\\il»lv. and
that the Renedict-Webb-Rubin equation ol state repre-
sents P-V-T data for the system within the tolerance of
v.\pvrim('ntul error. the difference between the two sets of
data represents the order of magnitude of error inherent
in graphical differentiation.

It must be clearly understood that the above does not
imply that c\p(-rinn'nl;ll data are wrong, The experimen-
tal P-V-T data are assumed to be absolutely correct. It is
suggested that graphical differentiation of P-V-T data to
obtain very accurate enthalpy data is impossible, and that
machine-computed values will be more accurate. Accord-
ingly, the agreement between the values calculated by the
method of this paper for the methane-butane system, and
the values computed with the Benedict-Webb-Rubin
equation of state, is held to be a test of the usefulness of
the method.

In Table 2 the (‘\p(‘lill“‘lll;ll data of Nelson and Hol-
comb (25) for the ternary system pn)p.uu-—l)ul.uw-p(-n-
tane are compared with the values calculated by this
paper, along with the values given by the correlation of
Holcomb and Brown (7), which for this system was found
to be the best correlation. Only data for the saturated
liquid were compared. It will be seen that the two meth-
ods give equally good results, however, whereas the cor-
relation of Holcomb and Brown considers the effect of
pressure on liquid enthalpy, this paper does not

CALCULATION PROCEDURE

For nonpolar binary systems, the following steps are
employed in calculating total enthalpy:

1. Calculate enthalpy departure from the ideal gas
state at infinite dilution for component @ in component
b and for component b in component a. Where the less
volatile component is the solute, the enthalpy departure
is given by Equation (2).

‘IIG___II'.-.)",,'" - (Ilt"’l",)(,'rm (2)

For the more volatile component as the solute, the en-
thalpy departure from the ideal gas state at infinite dilu
tion is given by

(H* — H=)g = Tea/Tco (H* — Ha) (12)

The acceptance enthalpy H, is calculated by Equation
(9) if the solute reduced temperature is more than 0.5
greater than the solvent-reduced temperature, and by
Equation (10a) if the solute-reduced temperature is less
than 0.5 greater than the solvent-reduced temperature.

9. Calculate the heat of solution at infinite dilution ac-
cording to Equation ( 13).

L (H*—H®) (H*— H*=) (H® — H°)

)
20

3. Caleulate the heat of mixing with Equation
HE = xx; (xLy + xi Ly) (20)

If individual partial heats of mixing are required, these
may be caleulated with Equation (18)

(H°— Hy)i= 22 [Li + 20 (L= L)) (18)

4. Equation (23) is used to predict the total molal en-
thalpy of the mixture
HM = sx, H°, + HF (23)

CONCLUSION

A general method has been prcsentcd which allows the
('ulcutlti()u of total enthalpies of liquid nonpolir mixtures
with good engineering accuracy. An attempt is being made
to gain a clearer understanding of the relationship be-
tween vapor pressure and euth;llp_‘v fluctuations, i‘n order
to improve on the “rules of thumb” set furlh‘in .lhl'i paper
for calculating enthalpies. The application of this work to
polar systems and to other liquid excess thermodynamic
functions also promises rewarding results,

The correlations of Holcomb and Brown (7) and
Canjar and Peterka (10) are probably as accurate as the
method of this paper, and certainly are simpler to use.
However, they are limited to a narrow range of compo-

nents and conditions.
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THE PREDICTION OF LIQUID MIXTURE ENTHALPIES FROM PURE COMPONENT PROPERTIES

Introduction

An increasing amount of work is being done on the problem of
predicting the enthalpy of liquid mixtures, and the need for better
liquid mixture enthalpy calculation procedures becomes more urgent,
particularly in the light of the complete absence of data for most
systems, and the relative complexity of obtaining experimental mix-
ture enthalpy data. The cost to the petroleum industry alone of
the lack of good liquid enthalpy data was discussed in a recent
article by Findlay (1).

Methods of calculating liquid mixture enthalpies fall into
three categories: intermolecular theory, correlatory equations,
and equations of state. Prigogine's (2) work has formed the basis
of the first category, but the state of art is such that inter-
molecular theory has met with little success in predicting liquid
nonideality. In a recent paper Pierotti (3) has developed a theory
which appears to calculate very well the excess thermodynamic pro-
perties of the inert gases, but it breaks down when handling mole-
cules that cannot be considered as rigid spheres. Correlatory
equations all require some binary enthalpy data with which to derive
empirical constants, and thence the equations may be used to ex-
tend the data over a wider temperature range, or to predict ternary

or multicomponent data. The most successful correlatory equations




are the power series equations, (4, 5, 6) which can be very accurate,

providing sufficient data are available to obtain the necessary
empirical constants. A number of graphical correlations have
been presented over the years (7, 8, 9, 10) to predict the enthal-
pies of mixtures of the lighter aliphatic hydrocarbons. These
correlations in general give good engineering answers within the
range of components and conditions for which they were derived.
Moreover, they consider the effect of pressure on liquid enthalpy.
Equations of state attempt to predict liquid enthalpies from the

thermodynamic identity:

P
b Bhes s
H* - H) = T —— -V P 1
( ) \ S - Vr| (1)

Any errors in the P-V-T relationship of an equation of state
are greatly increased when predicting enthalpy data, Therefore a
very accurate fit to available P-V-T data must be made, and only
the most complex equations would appear to have a chance of cal-
culating good enthalpy data. The Benedict-Webb-Rubin equation of
state is the only one that has been used with any extensive success
in predicting liquid enthalpies (11). The simple Redlich-Kwong
equation of state has been used extensively for calculating enthalpy,
and for superheated vapors it serves the purpose admirably, but
due no doubt to the other successes of this remarkable equation of
state, it is being used in industry to predict enthalpies of sat- !
urated vapors and liquids, and vapors below their saturation temper-

atures in mixtures. The dangers in using the Redlich-Kwong equation



of state to calculate enthalpies near or below the critical temper-
ature are obvious if virial coefficients are back-calculated and
compared at these temperatures., Wilson (12) has recently improved
the Redlich-Kwong equation of state, and it will be interesting to
see what success is achieved in calculating liquid enthalpies with
this modified equation of state.

The work discussed herein may be loosely ascribed to the
first category of intermolecular theory. Since the excess ther-
modynamic properties of a liquid mixture depend on the properties
of the pure components only, it follows that it should be possible
to calculate excess thermodynamic functions from pure component
data only. By this calculation procedure binary heats of solution
at infinite dilution are calculated, differently for the two cases
where the solute is the more volatile and the less volatile com-
ponent. Heats of solution are calculated from infinite dilution
values using a Margules-type equation, and total enthalpies are
obtained by adding the excess enthalpy to the sum of the partial
molal pure component enthalpies. For this purpose a pseudo liquid
state is defined and justified, whereby "liquid" enthalpies above

the critical temperature may be readily obtained.

Theory

It is found empirically that where the less volatile com-
ponent is the solute, an excellent value is calculated for the

enthalpy deviation from the ideal gas state of the solute at

infinite dilution, by reading the enthalpy deviation from the ideal




gas state of the pure solute at the reduced temperature of the pure

solvent.

(H* - H ) BT = (H* - H*) bT (2)
rb ra

The significance of equation 2 may be examined in terms of
intermolecular potential., We consider the Lennard-Jones 6-12
model for intermolecular potential, and the commonly used equations
for intermolecular potentials in binary systems (13). As illus-
trated in figure 1, E, the potential well depth, commonly is greater
for less volatile components over more volatile components. Further-
more, the well depth for a bimolecular pair is frequently estimated

using equation (3).

€ab = \/ €akp (3)

Enthalpy deviations from the ideal gas state may be written in
terms of the virial coefficients, which in turn may be represented
by the equation adopted for intermolecular potential 1%). It ias

approximately correct to imply from equation 2 the relationship.

B(r)] 1) - [c}(r)—/‘ < (4)

Stated, the intermolecular potential Q(r) for the bimolecular

b

pair a - b at a reduced temperature Trh will have the same value

as the intermolecular potential for the unimolecular less volatile




pair b - b at some reduced temperature Tr in excess of Trb.

Equation 2 implies that this higher reduced temperature equals
Tra. We may conclude that though equation (2) is unlikely to
please a physical chemist, it does calculate heats of mixing at
infinite dilution, of the right order of magnitude and sign, which
at the present time is an achievement not to be underrated, when
attempting to calculate multicomponent enthalpies without the aid
of binary experimental data.

Equation 2 does not hold where the more volatile component
is the solute in the less volatile solvent., For this second case,
the solute appears to create for itself a liquid "cell", which the
less volatile solute does not do. Moreover, the thermodynamic
properties of the solvent at the "site" where the solute creates
for itself a "cell" are not equal to the average thermodynamic
properties of the solvent. We define here a liquid "cell" as a
location for a solute molecule in a solvent, which is not randomly
distributed with respect to energy levels. The "site" is defined
as the location of the liquid cell in terms of the fluctuations
of enthalpy, entropy, and momentum of the solvent molecules about
their means., Assuming that the solvent thermodynamic properties
have Maxwellian distributions about the mean values, the solute
molecule chooses for itself, within the energy distribution of the
solvent, the "site" most compatible with the energy state of the
solute molecule. In order to understand the concept better we

discuss first the theory of thermodynamic distributions in a mass

of a pure liquid. From the formula for quantum mechanical partition




functions it is possible to derive an expression for ensemble
averages, It is also possible to express thermodynamic properties

in terms of the partition function (15):

5 in Z b In Z |
= K J (5)

2
H = kT ——X—T———— + KTV TV

T

-

(6)

From Equations 5 and 6, using the relationship for canonical
ensemble averages, we can derive expressions for the mean fluctua-

tions of thermodynamic properties, as in Equations 7 and 8.

M2 - #® = rrv? (%—% + RT® C (7)
T

)
2_ pr 5 4

B1)2 '
(P')° - (P') V) (8)
T

In consistent units, where H is Btu/lb,-mole, T is °R, CP is
Btu/lb.-mole °R, P is 1lb./sq. in., and V is cu. ft./lb.-mole,

Equations 7 and 8 become:

@2 -8 = 0.368 v (-%—%)», 1987’1‘2cp (7a)
T




(P1)% - (P1)% = 10,73 T ( “’) (8a)
Y 7

It is found that Equations 7a and 8a will permit the accurate
calculation of the energy level of a solute cell site, and that
reduced temperature is the most successful measure of energy level.
Thus if the energy level of the solute molecule is characterized
by the reduced temperature of the solute, the energy level of the
solute cell site in the solvent must also be characterized by the
solute reduced temperature. Then the solvent cell site vapor
pressure equals the solvent vapor pressure at the reduced temper-
ature of the solute. (Where the solute reduced temperature is
greater than 1.0, the solvent vapor pressure is found according
to the usual procedure, namely, a plot of log P vs. 1/T is extra-
polated through the critical temperature. Where a plot of log P
vs. 1/T does not give a straight line, an accurate procedure is
to express log P as a polynomial in terms of 1/T. Three terms
usually suffice. Such an equation is then employed to calculate
pseudo vapor pressures above the critical point.) The vapor
pressure of the solvent cell site is termed the "acceptance pres-
sure" of the solvent, and the "acceptance enthalpy" of the solvent

will be approximated by Equation 9.

e LE (9)
P

We define "acceptance" properties as the properties acquired by




solute molecule in its "cell" in the solvent. Unfortunately there

are no grounds for assuming that the ratio given in Equation 9

will be constant for all fluctuation levels, and in fact the case

is otherwise. When the acceptance level is not far removed from

the mean enthalpy and vapor pressure of théoz;;i it is more accurate
to assume that the pressure and enthalpy fluctuations are equal to

the saturation pressure and enthalpy variations with temperature,

as in Equation 10,

= (10)

where Tl is the system temperature, and T2 is the temperature of
the solvent at the reduced temperature of the solute. Equation 10
thus reduces to Equation 10a, which states that the acceptance
enthalpy of the solvent equals the saturated liquid enthalpy of the
solvent at the reduced temperature of the solute.

H - (10a)

H
A ( solvent)Tr solute

It is found that when the difference between the reduced temperatures
of solute and solvent is 0.5 or less, HA is best calculated using
Equation 10a. When the difference is greater than 0.5, HA is best

calculated using Equation 9.

A knowledge of the acceptance enthalpy permits us to cal-



culate the enthalpy of the solute at infinite dilution, since
Lyderson et al, (16) have shown that the enthalpy deviation term

H* - H may be plotted for saturated liquids as a universal func-

T
c

tion of reduced temperature and critical compressibility. Therefore,
Lyderson's enthalpy deviation term must be the same for the solute

molecule at infinite dilution and for the solvent cell site:

o I i H* - H,
Tc = _Tc_— (11)
a b

Thus we may derive an expression for the enthalpy deviation from
the ideal gas state of the more volatile solute at infinite

dilution:

(Ee e BT a S ¥ ACHEE oS ) (12)
cb b

Having calculated solute liquid enthalpy at infinite dilu-
tion, we may determine heats of solution at infinite dilution, and
by use of a Margules-type equation, heats of solution at other
concentrations may be calculated. The heat of solution at infinite
dilution is (H°® - HT; or Li’ where i represents any component,
H‘i, the pure liquid enthalpy, is determined from pure component
data. Frequently H°i has to be determined for the pseudo liquid,

as described in this paper. Li is then determined as follows:
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< (B =~ B¥) (13)

and similarly for the second component, j, of a binary system,

RO L RS - e RN -H°)j (13a)

The three-suffix Margules equation for activity coefficient

variation with composition is (17):

% R T [A. 3 PR LCAY: - A.)] (14)
1 J ij i Ji ij

—|—

Differentiating with respect to 7, we obtain Equation 15.

i

1 A Ao o /e

_)_"_lzxz >;1+2x 3_.&_)_1.1 (15)
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But we know that the following are true:

blnxi (B - W)

- - = (16)
> () %

AL L

RS T TSR e (17)
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So, substituting Equations 17 and 17a into Equation 16 and elim-

inating R, we obtain, for component i

(H® - HL)i i B N B O ey Y (18)

and for component j

(H*) o= HL)J xiz Ly + 2x; (L, - LJ)J (18a)

The total heat of mixing is given by Equation 19:

B s ° °
B et e of HL)i ¢ ox, (e - HL)j (19)
and substituting Equations 18 and 18a into Equation 19, we obtain

Equation 20:

HE = x; xJ (xi Li + xj LJ) (20)

In an identical manner the four-suffix Margules equation (17) may
be differentiated to yield an enthalpy equation. Schnaible, Van
Ness and Smith (18) derived such an equation in which they gave

the Margules D constant the value in Equation 21:

)D = (L, - L) (21)
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They thus derived the following total heat of mixing equation:
A e e T ks + x_. L AL T TR (1. = 'E3) (22)
. et i i i 1 J i J

The Margules equation is the only binary correlatory equation
that may be converted into an enthalpy equation based on heats of
solution at infinite dilution. The Van Laar equation cannot be dif-
ferentiated to yield any simple solution for enthalpy, while the
many polynomial expressions are purely empirical equations of
limited value.

For multicomponent systems, heats of mixing may be cal-
culated from a knowledge of binary heats of solution at infinite
dilution by utilizing the enthalpy form of the Wohl equation (19).
The Wohl equation yields an enthalpy of mixing equation in which
the activity coefficient term is replaced by an enthalpy of mixing
term and the Margules constants are replaced by respective enthalpy
constants. This equation may be derived in the same manner as the
preceding heat of mixing equation.

The total heat of a solution is obtained by adding the
heats of mixing to the sum of the partial enthalpies of the pure

liquids as in Equation 23:
E >
- o
e _in H*, + H (23)

The Pseudo Liquid

When calculating acceptance enthalpies, and pure liquid
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enthalpies, it may be necessary to handle "liquids" at temperatures
above their critical. A pseudo liquid state is therefore defined,
starting from the equation for enthalpy deviation from the ideal
gas state, as given by Equation 1:

(H* - H) (1)

1
-
<
-
o)
|
-

-
=S
.

o

It will be observed from the generalized enthalpy deviation charts

H* - H

T
c

of Lyderson et al. (16) that the term , then plotted

against reduced pressure, gives a broad maximum for any reduced

J
temperature. Since, in the pseudo liquid state, both VT and (jr%)p

~

)v)

will be small, the term LT ( Vv J may be approximated to

N oy P
H* v S
zero, and s for the pseudo state is therefore taken as
X
c

the maximum value of the term at the given reduced temperature,

or the liquid enthalpy at the Joule-Thomson inversion pressure.

The pseudo liquid enthalpy deviations are plotted on Figure 2 as

a function of reduced temperature and critical compressibility.

The pseudo liquid enthalpy starts to diverge from pure liquid
enthalpy at a reduced temperature of 0.82., In the reduced temper-
ature range from 0.82 to 1.0, there exist two liquid enthalpies,

H®, the pure liquid enthalpy, and H®s, the pseudo liquid enthalpy;
the pure liquid enthalpy, H®°, is used for the pure solvent enthalpy,
and H°s, the pseudo liquid enthalpy, is used for the solute enthalpy,

and in calculating the solvent acceptance enthalpy.




For components whose properties do not fit the generalized

charts, the maximum enthalpy deviation from ideality (H* - H®s)

may be found by plotting (H* - H) for the component at a given
temperature and the range of pressures available against the values
of (H* - H) determined from generalized charts at the same temper-
ature and pressures, according to the method of Othmer (20). The
line is usually easily extended, and a corresponding maximum enthalpy
deviation is read off this plot, using the maximum enthalpy devia-
tion obtained from the generalized charts. As previously stated,
vapor pressures above the critical temperature have been obtained
by extending the usual plot of log of vapor pressure against recip-
rocal of absolute temperature. It can be argued that according to
the definition of the pseudo liquid state postulated above, the
pseudo liquid vapor pressure should be the Joule-Thomson inversion
pressure, However, very little accurate information is available
for the Joule-Thomson inversion pressure of most components, and
where such data are available the enthalpies calculated are sub-
stantially the same as those using extended vapor pressure plots,

since a similar correction is applied to both solute and solvent,

Polar Systems

A full treatment of polar systems is left to a future paper,
but Himmelblau's data (21) for the enthalpies of a number of gases
dissolved in water are considered out of interest, in the frame-
work of nonpolar theory. It would be expected that a solute mole-

cule would be "held" more firmly by a polar solvent, thus pre-
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cluding the "buoyancy" effect, or "acceptance" of water towards
a more volatile solute., This is found empirically to be the case.
As temperature decreases, the effect of the polar forces becomes
more noticeable, and two different mechanisms are found to exist,
one at 80°C. and another at 25°C., On Table 1 calculated values
of the enthalpy departure from the ideal gas state are compared
with Himmelblau's data for the gases considered. At 80°C there
is found to be no heat of mixing for the gases, and the liquid
enthalpy at infinite dilution is equal to the pseudo liquid enthalpy
as defined in this paper, and may be read from Figure 2.

At 25°C. the gases behave as for nonpolar systems, but
without the "acceptance" effect. In other words, the cell occupied
by the solute gas has the average values of the solvent, and Equa-

tion 12 becomes Equation 1l2a:

(H* - HY) = == (H* - H°) (12a)
- chb

]

Results

Heats of solution and mixture enthalpies have been cal-
culated for four nonpolar binary systems for which experimental
data are available (22, 23, 24) and for one ternery system (25).
Himmelblau's data (14) for gases dissolved in water are also con-
sidered., (See preceding section.) For the system methane-nitro-
gen, enthalpy data derived from P-V-T data (26) are compared along

with the experimental data (23). Calculated heats of mixing are
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sufficiently accurate to enable liquid mixture enthalpies to be
determined to within about 3 Btu/lb. accuracy.

On Figure 3 and 4 calculated data for the systems oxXygen-
argon and nitrogen-argon are compared with the experimental data
of Pool et al. (22). It will be seen that the heats of mixing for
these systems are very small and that they are reproduced very
well by the two Margules equations (20 and 22), For these systems
the authors suggest the correlatory equation:

ar x;xs[L; . LA(L‘I_,?J (24)
This equation is compared along with equations 20 and 22, Errors
of less than 1% in pure component enthalpy, vapor pressure, oOr
critical constant data could reproduce the data of Pool et al.
exactly, or move the calculated line further from the experimental
data, and it is doubted whether pure component enthalpy data are
correct to within 1%, particularly for argon. It is therefore
suggested that the calculated data are as close to the experi-
mental data as is feasible by this method without very accurate
pure component data. Figures 5 and 6 compare calculated enthalpy
data for the system methane-nitrogen in which nitrogen is present
above its critical temperature. In Figure 5 the calculated data
are compared with the experimental data of the U.S. Industrial
Chemicals Company (23) for the difference between gas enthalpy
at 25°C and saturation pressure, and saturated liquid enthalpy.

The calculated data include heats of mixing, as well as pseudo
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liquid enthalpies for nitrogen, and pure component enthalpy data
for methane. Derived data of the Institute of Gas Technology (18)
for the nitrogen-methane system are compared in Figure 6. It will
be seen that the agreement is good for the 10% nitrogen system,
but poor for the 30% nitrogen system. However, the latter system
is close to the mixture critical temperature where P-V-T data

are hard to obtain accurately, and as discussed below in connec-
tion with the data of Sage and Lacey, difficult to differentiate
graphically. The 30% nitrogen data of I. G. T. are suspect on
the grounds that they show a crossover with the ideal mixing en-
thalpy. This is not shown at 10%, or by the experimental data

of National Distillers at 46.65% nitrogen.

On Figure 8 total enthalpies are presented for the liquid
methane-butane system., The enthalpies calculated are compared
with the data of Sage and Lacey (24) which were derived from
P-V-T measurements, and with data calculated by the Benedict-Webb-
Rubin equation of state (27). The agreement with the latter is
seen to be excellent. The Correlation of Canjar and Peterka (10)
was found to be the best of the correlations investigated, (7, 8,
9, 10) and their results are included on figure 7 by way of com-
parison. The order of magnitude of error inherent in graphical
differentiation may be seen on figure 7 by comparing Sage and
Lacey's data for the methane-butane system with the data computed
by machine using the Benedict-Webb-Rubin equation of state. Sage
and Lacey derived their data by graphical differentiation of

experimental P-V-T data. The computer does substantially the
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same calculation, but eliminates the human factor. Therefore,
making the two assumptions,(a) that Sage and Lacey did work as
accurate as humanly possible, and (b) that the B-W-R equation of
state represents P-V-T data for the system within the tolerance
of experimental error, the difference between the two sets of
data represent the order of magnitude of error inherent in gra-
phical differentiation.

It must be clearly understood that the above does not imply
that experimental data are wrong. The experimental P-V-T data
are assumed to be absolutely correct. It is suggested that gra-
phical differentiation of P-V-T data to obtain very accurate en-
thalpy data is impossible, and that machine computed values will be
more accurate. Accordingly the agreement between the values cal-
culated by the method of this paper for the methane-butane system,
and the values computed using the B-W-R equation of state, is
held to be a test of the usefulness of the method.

On table 2 the experimental data of Nelson and Holcomb (25)
for the ternary system propane, butane, pentane are compared with
the values calculated by this paper, along with the values given
by the correlation of Holcomb and Brown (7), which for this
system was found to be the best correlation, Only data for the
saturated liquid were compared., It will be seen that the two
methods give about equally good results, but whereas the corre-
lation of Holcomb and Brown considers the effect of pressure on

liquid enthalpy, this paper does not.
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Calculation Procedure

For nonpolar binary systems, the following steps are em-
ployed in calculating total enthalpy:
l. Calculate enthalpy departure from the ideal gas state
at infinite dilution for component (a) in component
(b) and for component (b) in component (a). Where the
less volatile component is the solute, the enthalpy

departure is given by Equation 2,

(H* - H ) = (H* - H*)

] (2)

rb bTra

For the more volatile component as the solute, the en-
thalpy departure from the ideal gas state at infinite

dilution is given by:

T
) =< £a (8% < %) (12)

The acceptance enthalpy, HA' is calculated using Equation
9 if the solute reduced temperature is more than 0.5
greater than the solvent reduced temperature, and using
Equation 10a if the solute reduced temperature is less
than 0.5 greater than the solvent reduced temperature,

2., Calculate the heat of solution at infinite dilution

according to Equation 13.

L = (H* 5 HY) (6 - B =(ay = B®) (13)




3. Calculate the heat of mixing using Equation 20,

E
H = X; X, (xiLj + X Lj) (20)
If individual partial heats of mixing are required,
these may be calculated using Equation 18.
2
) - -
(B° < B ), = x5 [Li - 2xi (LJ. Li)] (18)

4, Equation 23 is used to predict the total molal enthalpy

of the mixture:

o =zx. H® + HE (23)

Conclusion

A general method has been presented which allows the cal-
culation of total enthalpies of liquid nonpolar mixtures with good
engineering accuracy. An attempt is being made to gain a clearer
understanding of the relationship between vapor pressure and en-
thalpy fluctuations, in order to improve on the "rules of thumb"
set forth in this paper for calculating acceptance enthalpies.

The application of this work to polar systems and to other liquid
excess thermodynamic functions also promises rewarding results.

The correlations of Holcomb and Brown (7), and Canjar and

Peterka (10) are probably as accurate as the method of this paper,
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and certainly are a good deal simpler to use. However, they are

limited to a narrow range of components and conditions.
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ENTHALPY DEVIATION FROM IDEAL GAS (H* - H) Cals/Mole

Calculated

25°C

2706
2200
721
230
5082
3343
780
2650
3686

Himmelblau

Calculated

Himmelblau

25°¢c

2900
2500

960

400
4500
3200
1080
3100
3440

80°C
293
125

1940
552

80 C
576
146

1440
626




TABLE 2

SATURATED LIQUID MIXTURE ENTHALPIES FOR PROPANE-BUTANE-PENTANE MIXTURES

Mixture
ComEonent
C3 H8
n-CQ HlO

n-C Hl

5 2

Temperature
ox:

240
260
280
300
320
340

Datum Level: Pure Liquid at 80° F = 0 BTU/lb.
A B ¢
Mole % Mole % Mole %
20.1 20.1 19.8
39.9 29.8 10.6
40.0 50.1 69.6
A B c
Exp.n H & B Osborne Exp. H & B Osborne Exp. H & B Osborne
101 102 103
120 114 115
135 133 129 134 132 130 134 131 129
146 149 146 147 147 145 146 145 141
165 163 164 165 162 162 161 160 160
185 198 179




The intermolecular potentials of a less vola-
tile solute at infinite dilution in a more
volatile solvent, and for the pure solute at

the reduced temperature of the solvent.

Figure 3
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NOMENCLATURE

Aij Activity coefficient at infinite dilution of component
i in component

Cp opecific Heat at constant pressure

H Enthalpy

H Mean enthalpy fluctuation

H* Ideal gas enthalpy

H Pure component liquid enthalpy

HA Acceptance enthalpy
HE Heat of mixing

v Liquid enthalpy

M

Liquid enthalpy of a mixture

8 Pseudo liquid enthalpy

Constant

H
H
H
H Liquid enthalpy at infinite dilution
K
k Boltzmann's constant

L

Heat of solution at infinite dilution

o

Pressure

P! Vapor pressure
P’ Mean fluctuation of vapor pressure
PA Acceptance pressure

Gas constant

L R - ¢

Temperature

)

(o Critical temperature
e Temperature at which solvent vapor pressure equals solute
I I !

vapor pressure at temperature T

Liquid molal veolume




¢(+) Intermolecular

G, &€

Partitian function

.-

Liquid activity coef!
potent

Force constants

Subscripts

a

ba

More volatile component
Less volatile component
Less volatile compc
solvent

Constant temperat
Constant pressure
Constant reduced temperature.

Constant critical

compressit

Ji l1l

LT}




282 Manuel Street
Newark,
Delaware.
9 «3 - 65
Professor Harding Bliss, Editor,
A, I, Ch, E, Journal
Yale University,
225 Prospect Street,
New Haven, Conn,
Re: #7284 - " The Prediction of
Liquid Enthalpies from Pure
Component Properties "

Dear Professor Bliss:

I enclosc three copies of the revised paper, as requested,
incorporating most of the suggestions made by you and the reviewers,
The only comment about which I have been able to do nothing is that
of Dr. Ellington, concerning the magnitude of error involved when
using the Ridlich - Kwong equation to calculate wirial coefficients
for subesaturated vapors. My information on this subject is based
on work done by the M,%,Kellogg Co. The Company are uncertain
whether to publish this work as a paper, or whether to keep the
information to themselves and classify it. In either case they do
dot want me to add anything to what I have already stated,

Concerning the remarks of Dr, Griskey, the man seems to
be grinding some private ax, which for a reviewer is unfortunate,

I draw your attention to his remark: " =-- some questionable
industrial data (National Distillers) =-- " ( Page 1, line 11 ),

a remark he can have no po=sible grounds other than bias for

making, It is also customary, especially when writing a bad




equation (22) which was developed for the Margules equation.

For the van Laar equatioe it is

[~
H = < 0 T
L, X% +L}x‘~
and the evaluation of the constants from experimental data has

been mentioned by Karr and Scheibel (Chem. Eng.Prog. Symp. Series
50, No. 10,73(1954). I have done considerable work on correlating
heats of solution by this method and find that the van Laar equation
is generally somewhat better particularly if the data cover a limited
range of compositions. when the heats of infinite dllution are
adual both equations become identical and when they are nearly equal
inaccuracies in the integral heat of solution data make 1t lmpossible
to select the ﬁettor equation. One significant point is that the
van Laar equation never gives the inflexion point shown by the
Hargules equation in figure 3 and if this is clearly evidened by the
data, the cholice of equation is established.

The author did not give the heats of infinite dilution
used to calculate the curves in his gigure 3 but according to the
presence of the inflexion point the value of LA was more than twice

L 1 have correlated the data to values of L, = 93 and L02= 117

05"
ani the calculated curve passes through the points almost within the
reproducibility of the measurements as evidenced by their slight
scattering. It thus appears that the author's method for predicting
heats of infinite dilution does not apply to the argon - oxygen
systen.

The method was doubtless developed for hydrocarbon mixtures
where the heats of dilution are small and I think the manuscript
should explain in much greater detail how the author developed and
tested his method for predicting the heats of solution. This is

essential because it is so highly empirical and on the basis of the




3
present manuscript appears almost arbitary. Also the use of
of the van Laar equation may be an improvement in his technique
and he should give it some consideration.

It appears that the author has already done a con-
slderable amount of work in developing his technique and I am
certain that when it is published he would want it to represent
the best that could be devised up to that time. I should be very
Pleased to discuss with him my different methods for correlating
heat of solution data which he can use to verify his basis hypo-
thesis. With this additional work he should be able to provide
much greater support to his theory and increase its chances for

acceptance as a basis for design.

CGdcheilet

E.G.Scheibel
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ERWIN PISCATOR
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BERTOLT BRECHT

AMERICAN PREMIERE
Directed by Phillip Rayher

Fr!daﬁs- & Saturdays at 8:30 p.m.
747 BEACH STREET SAN FRANCISCO 885-5146




THE INTERPLAYERS

PRESENT

THE GOOD SOLDIER SCHWEIK

by

Bertolt Brecht @ Erwin Piscator

From the Novel by Jaroslav Hasek
DIRECTED & DESIGNED BY PHILLIP RAYHER
Drawings and Marionettes by Ruth Bennett

Based on the Original Concept by Georg Grosz & Erwin Piscator

hey gave me a revolver and said: now shoot our foe!
ut as I fired on his ranks I laid my brother low.
—~ BERTOLT BRECHT

The Place: The Austrian-Hungarian Empire
The Time: The Great War, 1914 - 1918

There will be one ten-minute intermission.

- Cast of Characters —

Josef Schweik, a dog seller

Mrs. Muller, his charwoman
Bretschneider, a police spy
Palivec, proprietor of The Flagon
Police Inspector Braun

A Hospital Orderly

Soldiers

" Patrick D. O'Neill,

Scaff Warder Slavik

Field Chaplain Otto Katz
Prisoner in Chapel

Lieutenant Lukash -
Madame Katy, Lukash’s ladyfriend
Sapper Vodicka, Schweik’s friend
A Maid -
Colonel Kraus Von Zillergut
Major-General Von Schwarzberg
A Train Conductor

M.P. Corporal

M.P. Lieutenant

An Old Peasent Woman
Drunken Harmonica Player

An Old Shepherd

Police Private

Police Desk Sergeant

Old Servant Woman

Stockade Warder

Corporal Marek

Quartermaster Sergeant Vanek
Private Baloun

Lieutenant Dub

. James Hillgartner
Florence Larios
Charles Moll

Irving Israel

Cyril Clayton

James Sullivan

Vincent Bartz, Arthur W eiss,
Wayne Mooney, Charles Rule

Charles Moll
Irving Israel
James Sullivan
Brantley Kearns
Anne Scholefield
Patrick D. O'Neill
Bonnie Jo Zeld
Arthur Weiss
Dan Brown
Patrick D. O'Neill
Wayne Mooney
Cyril Clayton
Florence Larios

. Dan Brown
Wayne Mooney
James Sullivan
Arthur W eiss

. Kate Genins
Charles Moll
Charles Rule
Patrick D. O'Neill
Cyril Clayton
Cyril Clayton
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— Production Staff —

Technical Direction and Construction . : ; X . Bob Wilson

Construction Crew . | . Tom Tate, Charles Rule, Patrick D. O'Neill,
Tom Allen, James Sullivan, Ted Skinner, Vincent Bartz

Marionette Execution and Painting . . Peter Maslan & Tom Schmidt

Stage Manager and Property Master . : 2 A . Ted Skinner

Assistant Stage Manager . ; ' : ’ . . Vincent Bartz
Assistant to the Director . 4 ! A ’ . Bonnie Jo Zeld
Lighting Design . . X : . . e . Dale Alrvater
Sound Technician . d \ ) ; ‘ : . Jobn Martin
Original Music . ’ : . : : . . Wayne Mooney
Photography and Slides . ; s 4 : . . Bob McClurg
Captions . X . L . . Bob McClurg & Michael Burns

Costume Crew . S . Marilyn Wells, Shirley Luchi, Norma Veltri,
Sandra Casali, Roma King, Diane Rule, Kate Genins,
Bonnie Jo Zeld, Phyllis Axe, Marilyn Sacula

Projectionists . a . Michael Stone, Jack Burian, Walter Atchison

— Interplayers Staff —

Managing Director . X : - g ¢ . ... Henry Stein
Business Manager . . 2 3 3 . . . Peter Buchanan
Technical Director . ] A : ‘ \ ; . Bob Wilson
Publicity Committee . . Gene Howard, Ellen Joslin, Janie Mosburg
Media . : . ! . b : b : . Frankie Wilson
Graphics . : : . : . . B. ]. Faby, Sue Thompson
Staff Directors . { - b . David Lindeman, Phillip Pruneau
Production Coordinator . - : ; : i : . Tom Tant
Lighting Designer . ) \ : } - y . Jim Dickson
Wardrobe Mistress . 3 : . . ; : . Daphne Shaull
Property Master . : : : y . ‘ . Ted Skinner
Administrative Assistant . . 5 . 3 3 . Ellen Josln

Box Office . SLTUSRROT I F 0 AN YN U TN By e Chasowerh
Printing . \ : ’ b 3 ) y . The Bindweed Press
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GRADUATE RECORD EXAMINATIONS — REPORT OF SCORES
NATIONAL PROGRAM FOR GRADUATE SCHOOL SELECTION
ADVANCED TEST CODES: 24 Biology 34 Education 47 Geology 64 Literature 75 Physicol Education 87 Sociology
27 Chemistry 37 Engineering 54 Government 67 Mathematics 77 Physics 91 Sponish
31 Economics 44 French 57 History 74 Philosophy 81 Psychology

THIS TRANSCRIPT IS NOT VALID FOR TRANSMISSION OF SCORES TO AN INSTITUTION
UNLESS RECEIVED DIRECTLY FROM: EDUCATIONAL TESTING SERVICE

Mr. A, Osborne
9131 Lamont Ave,, Elmhurst

New York 11373 N.Y
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4 7 8 6 7 9 DO NOT DETACH DO NOT DETACH

Examination Number WARNING TO APPLICANTS

CONCERNING THE CLOSING DATES FOR SUBMITTING COMPLETED REGISTRATION FORMS AND FEES

The DEADLINES for the receipt by Educational Testing Service in Princeton, New Jersey or Berkeley, California
of your completed test registration forms and fees for established centers are:

Closing Dates Examination Dates m
November 1, 1963 November 16, 1963 ()
January 3, 1964 January 18, 1964 'S
February 21, 1964 March 7, 1964 i
April 10, 1964 April 25, 1964
June 26, 1964 July 11, 1964

Educational Testing Service cannot be held responsible for late requests for registration forms or for delays in mail
service. You can avoid the misfortune of having your registration form returned to you unaccepted by mailing it in
sufficient time to reach Educational Testing Service with the accompanying test fee not later than the closing date
appropriate to the testing date for which you are registering. Registration forms received after the appropriate closing
date, as listed above, will not be accepted.

APPLICATION FOR ADMISSION TO GRADUATE SCHOOL

Please note that registration for the Graduate Record Examinations does NOT constitute application for admission
to a graduate school. Application for admission to a graduate school must be made by filing appropriate papers with
the particular graduate school(s) in which you are interested, as directed by the admissions office(s) of the institution(s)
concerned.

D43P215-203906
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PROCEEDINGS AT A CONGREGATION
OF THE UNIVERSITY OF BIRMINGHAM
15t JULY, 1961

DEGREES IN APPLIED SCIENCE

AND IN LAw




Proceedings at a Congregation
of the University of Birmingham
15th July, 1961

The Procession will enter the Hall at 11 o’clock.
(The audience is requested to remain seated during the Procession.)

Organ Music before and after the Congregation will be played |
by the University Organist, Dr. G. Thalben-Ball.

The CHANCELLOR will declare the Congregation open.

The PuBLIC ORATOR, Professor O. Hood Phillips, will present
to the CHANCELLOR for the conferring of Degrees:

Doctor of Science (honoris causa)
Sir Herbert Manzoni

Doctor of Laws (honoris causa)

Leslie Farrer-Brown

The DeaN OF THE FACULTY OF SCIENCE, Professor Stacey G.
Ward will present to the Chancellor for the conferring of Degrees:

Doctor of Philosophy

Theodore King Chaplin (Civil Engineering)
William Gerwyn Thomas (Mining)
Edmund Harvey Wright (Mechanical Engineering)




Doctor of Philosophy—continued

Clive Davies (Minerals Engineering)

School of Civil Engineering

John David Filby (Physical Metallurgy)

Jeffrey Harold Foley (Physical Metallurgy)

Keith John Bruce McEwan (Industrial Metallurgy)
John Watson Purdie (Minerals Engineering)
Michael John Spurr (Chemical Engineering)

Brian Walker (Industrial Metallurgy)

Master of Science

Kenneth Frank Bird (Highway and Traffic Engineering)
Jan Blackwood Davies (Chemical Engineering)

Cyril Davis (Civil Engineering)

Peter Robin Hills (Operational Research)

Ian Denman Jowett (Engineering Production)
Sukumar Mukherjee (Foundation Engineering)
Michael John Fielding Olden (Chemical Engineering)
Stephen David Padfield (Civil Engineering)

Arthur John Rickard (Industrial Metallurgy)

James Shao (Electrical Engineering)

Paul William Webb (Electrical Engineering)

Bachelor of Science with Honours

School of Gerald Peter Diamond
Mechanical Engineering

John Frederick Groves
Timothy John Morris
Class 1 Michael John Rouse

David Hobson
Geoffrey Hobson
Gerald Kay Mucklow

Class Il (Division I)
Derrick Thomas Anney
Keith Caney
David Clough
John Richard Crump

Class II (Division II)
Roger David Campin
Anthony Arthur Peter

Heathcock
David Joseph Petty
Trevor George Randall

Class 1
George Price Chapman

Bernard William Wilkinson

Class II (Division I)
Laurence Gregory Edgar
Terence Douglas Knight
John Alun Lewis
Brian John Morris
Geoffrey Peter Webb
Ronald Wood

Class II (Division II)
Nathan Chibuike Esomeju
Geoffrey David Fairless
Alkan Kizildeli
Peter Dominic Lester
Robert Allen Percival
John Frederick Richards

School of
Electrical Engineering

Class 1

Roger Stephen Burman
Weng-Meng Cheong
John Graham Gardiner
Gordon John Hackett
Kenneth Lawson Hughes
Bruno John Vieri

Class II (Division I)

David John Dunn
Barry John Kendall
James Laidler

Robert Vincent Latin

Bachelor of Science with Honours—continued

Aubert Joseph Diago Pereira
Edryd Shaw

Michael John Short
Anthony Lynn Steer

Class II (Division II)

Peter Bowron

Donald Freeman
Charles Rodney Fry
Leonard Lake

Jack Lloyd

George Trevor Oliver
Brian Robertson Slattery

Class I

Abdul Razak Bahaman
Miles Foulger
Joseph Pickering

School of
Chemical Engineering

Class 1

Ahmad Qidwai
John Stephen Smith
Keith Henry Taylor

Class II (Division I)
Paul Martin Lawford Asher
Richard William Boaz
Roger Stewart Campbell
Anthony Peter Clark
Ernest Edward Collins
Gordon Robin Bellamy Creed
John Stratton Edgley
Colin Byard Eldridge
David Roger Ellis
Colin Malcolm Elton




Bachelor of Science with Honours—continued

School of Chemical Eng.—conr.

Class I (Division Iy—cont.

Enic Cedric Field

Eric Graham Fishlock-Lomax

Philip Arthur Millward

Peter Edward Nicolls

Frederick George Proctor

Michael Charles Fydell Rogers

Brian Seymour

Trevor Bradbury Thomas
Class Il (Division Il)

Roger Hignett Booth

James Donald Cargill

lan Roland Davies

Reginald Eric Edwards

James Stanley George

Arthur Robert Witherow Large
Kenneth Charles Ling

David Lockwood

Martin Anthony O'Donnell
Adam Osborne

Victor Maurice Palmer

Robert John Stanhope

_Petbabndg

Colin Stuart Pitts
Robert Allen Raitt
Michael Robinson
Michael John Rogers
hyQiﬂ’ord Shrimpton
Chnstophulohnsumgy
John James Walster

oo
in La
Williams
Barry Neville Willington

6

School of Petroleum

Production Engineering
Class 1

David Fielding Weaver

Class 1l (Division 1)

Waleed Al-Jazrawi
Roger John Christian
Thomas Eric Hughes

Class Il (Division II)

Amir Sayed Reza Bahbahani

School of
Physical Metallurgy

Class 1
Graham Edward Hollox

Class 1I (Division I)

Anthony Ball
Anthony Clifford Barber
Rowland Michael Cornell

Class Il (Division IT)

Alan John Blatherwick
Dexter William Smith

Class 111

Robert Joel Dean
Graham Vincent Lett

Bachelor of Science with Honours—continued

School of
Industrial Metallurgy

Class II (Division I)

Keith Ian Johnson

Keith Ramsey

John Raymond Rushe
Alan Warburton

Dudley Mansbridge Yorke

Class Il (Division II)

Norman Graham Allen
John Michael Bennett
Robin Lees

Jeffrey Duncan Robbins

Class II (Division IT)

Anthony Gordon Wetton

Bachelor of Science

Applied Science

Class IIT
Terence Flavell

School of Mining

Class 1

Alan Cochrane Kennedy
Brian White

Class 1l
lan Edward Clarke

Class II (Division I)

Edward Bryan Herbert

Charles Jeremy Dowglass
Lane

Donald Edward Lane

Keith McCarthy

Donald Tromans

Gwyn Roderick Akeroyd (Metallurgy)
David John Alderslade (Electrical Engineering)
Abdul Husain Hasan Al-Hakim (Petroleum Production

Engineering)

Mohammad-Ali Alizadeh-Shabani (Petroleum Production

Engineering)

Norman Allen (Industrial Metallurgy)

Abdul Munim Hassan Al-Samarraie (Chemical Engineering)

Peter John Baldwin (Civil Engineering)
John Anthony Bixby (Chemical Engineering)

Charles Ian Bort (Metallurgy)

Raymond Thomas Canning (Civil Engineering)
Barry Carlton (Civil Engineering)
Alan George Coates (Chemical Engineering)




Bachelor of Science—continued Bachelor of Science—continued

Applied Science—continued Applied Science—continued

Martyn Nicholas (Electrical Engineering)

David Randall Norton (Chemical Engineering)

| David John Outen (Civil Engineering)

Michael Savvas Papadopulos (Electrical Engineering)
Kenneth Parker (Mechanical Engineering)
Niranjan Chunibhai Patel (Civil Engineering)
William David James Price (Chemical Engineering)
| Joseph Quinn (Chemical Engineering)

' Michael Railton (Chemical Engineering)

David George Read (Mechanical Engineering)
David Ralph Richards (Electrical Engineering)
Alan George Scott (Civil Engineering)

Reza Husami Shah (Electrical Engineering)

David Goate (Electrical Engineering) X : : !
| Shemdin-Agha (Petroleum Production
Edward Anthony Goss (Chemical Engineering) Bejar Hazim Shemdin-Agha (

Clara Harriet Creed (Mechanical Engineering)

Michael Patrick Cronin (Civil Engineering)

Carl Anthony Davies (Chemical Engineering)

Joseph Charles Gladstone Davies (Chemical Engineering)
Philip Wilfred Dawson (Chemical Engineering)
Alexander Roy Duff (Civil Engineering)

Frederick Richard Keith Edwards (Chemical Engineering)
Michael George Edwards (Metallurgy)

Arthur David Elks (Civil Engineering)

Lyndon Benjamin Evans (Chemical Engincering)

John Nigel Firth (Civil Engineering)

Roger Gibson (Industrial Metallurgy)

Marwood William Graham (Chemical Engineering) Tcrcf;g,;c:::ﬁ Smart (Civil Engineering)
Frank Gunning (Chemical Engineering) Harold Arnold Somers (Chemical Engineering)
Joh.n Hagarty (Chemical Engineering) John Stephen Spicer (Civil Engineering)

Keith Hawksworth (Mining) John Victor Stirland (Chemical Engineering)
David John Allday Hobbs (Electrical Engineering) David Gibson Swales (Chemical Engineering)

Michael f‘\rthur_ Hopcroft (Metallurgy) Peter Jeremy Thomson (Civil Engineering)

Norman Frederick Hughes (Civil Engineering) John Unwin (Civil Engineering)

James Humphreys (Mechanical Engineering) James Russell Varney (Metallurgy)

Philip Edward Humphries (Mechanical Engineering) Robin Warne (Chemical Engineering)

John Nc_ville Jennings (Civil Engineering) Michael John Waters (Chemical Engineering)

Peter Michael Lagoe (Metallurgy) Randal Campbell Whittaker (Electrical Engineering)
Michael Ernest Lambert (Civil Engineering) Martin Saby Williams (Civil Engineering)

David Lang (Mechanical Engineering) David Leonard Willis (Civil Engineering)
Gordon Charles Lawson (Electrical Engineering)

Trevor Anthony Layne (Chemical Engineering)
Richard John Lefevre (Chemical Engineering)
Frank Lengyel (Electrical Engineering)

David John Lewis (Electrical Engineering)
Richard Alan Lewis (Civil Engineering)
Kenneth David Mann (Mechanical Engineering)

lan Geoffrey Moore (Electrical Engineering) Doct

f Phil ;
Dcrt?k Henry Mulhall (Chemical Engineering) o B i ical Metall
Neville Charles Nelder (Civil Engineering) Gordon Herbert Laurie (Physi etallurgy)

The following Degrees will be conferred in absentia:

N ——

Doctor of Science
Gordon Thomas Wright (Electrical Engineering)




Master of Science

Arthur Michael Conning (Electrical Engineering)
Stylianos Vouyoucalos (Chemical Engineering)

Bachelor of Science
Applied Science

Kasim Mohamed Ali Arafat (Petroleum Production
Engineering)

Gottfried Boakye Oseci-Mensah (Chemical Engineering)

Mg. Lestie FArrer-BrowN will address the Congregation.

The Deax of THE FAcuLTY OF LAW, Professor O. Hood Phillips,

will present to the Chancellor for the conferring of Degrees:

Master of Laws
Derek Peter Clephan

Bachelor of Laws with Honours
Class 1
David Henry Ford

Class 1l (Division I)
Kikis Michael Angelides
Donald David Davis
John Alfred Garrard
Ann Rosemarie Green
John Geoffrey Arthur Headley
Terence Edwin Sewell
Paul Anthony Spencer

10
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Bachelor of Laws with Honours—continued

Class I (Division II')

Una Jessie Austin

Christodoulos Chrysanthou
Mark Lupton Dawbarn
Christian Torleif Lester Forgaard
Philip Barry Monkman

Geoffrey Owen Moss

Ronald Malcolm Walmsley Naylor
Michael Howard Wallis Noble
Barrie Herbert Oakley
Christopher Richard Poncia
William Neville Roper

Abdul Rahman Sheikh Ali
Roger Denzil Howard Smith
Roger Phillip Smith

John Zakovics

Class 11

Martin John Shelley Axtell
Thomas Lloyd Barker
Barbara Mary James
Yetunde Olayinka Onayemi
John Ronald Passey
Robert Ivan Rouse

Peter Morgan Thomas

Kai Tak Wong

Bachelor of Laws

Peter Antony Henry Plant
Fitz-roy Xavier Smith

Vice-Chancellor’s Prizeman

The PusLic OraTOR will present:

Ahmad Qidwai



The CHANCELLOR will declare the Congregation closed.

God Save the Queen

The Procession will leave the Hall, followed by the Graduates.

(The audience is requested to remain seated until the Procession and

Graduates have left the Hall.)

PROGRAMME OF ORGAN MUSIC

(University Organist, Dr. G. Thalben-Ball)

BEFORE THE CEREMONY

Fantasia and Fugue in C minor " C. P. E. Bach
Chorale Prelude “Liebster Jesu™ o .. J. 8. Bach
Fantasia in G s e ah 13 .. J.S. Bach

AFTER THE CEREMONY

Sonata (first movement) - » . Elgar

(For Lists of Diplomas, Scholarships and Prizes see next pages)

12

Postgraduate Diploma in

Malting and Brewing

Division 1

William Lawrence Hampton

Diploma in Graduate Studies

MATHEMATICAL STATISTICS

Neville Paul Fowler
Anthony Paul Round

DIPLOMAS

Diploma in
Malting and Brewing
Division II
John Robert Alexander
Kendall
Brian John Lee

Edward Michael Sutton
Rudgard

DIPLOMAS AND CERTIFICATES

MATHEMATICAL PHYSICS

Winston Khan

Colin McDermott

David Rudyard Owen

Edgardo Santos Pacheco
(with Distinction)

John Frank Reading

SCHOLARSHIPS AND PRIZES

The ““Birmingham Post” Prize for English Poetry

Joseph Anthony Lavin

Faculty of Science

Board of the Faculty of Science and will be announced later

Ascough Prize

David John O'Dell

Austin Prize

Roger John Webster

Nominations to Research Scholarships have still to be made by the

British Ropes Limited Prize

John Francis Hughes

Sir John Cadman Medals

Alan Cochrane Kennedy
Ahmad Qidwai




Fudtydsd.ee—wnﬂmd

J. Tertius Collins Prize
in Metallurgy

John Donald Speight

Corbett Prizes

Mark Anthony Armstrong
Colin David Froggatt
Alan John Ellis

S. J. Ellis Memorial Prize
Geoffrey Hobson

Frankland Prize
Michael Johnson
Heslop Memorial Prize
Philip Smith

Kinvig Prize in Geography

Moyra Christine Wilson

Moss Prize (Mining)
Alan Cochrane Kennedy

Nadejde Prize
Geoffrey Hobson

Nash Prizes
George Leonard Lewis

Neville Moss Memorial Prizes

Keith McCarthy
Philip Arthur Millward

14

Nobel Industries Limited
Prize

Brian White

Panton Geological Prize
Peter Eric Loney

D.A.N. Sandifer Design Prize
David Hobson

S. W. J. Smith Prize
Gilbert John Bartlett Pyle

Taylor Woodrow Prize
John Edward Acton

University Undergraduate
Prizes

John William Alcock
Philip John Cadle

Peter Alfred Curnuck
Keith Weatherby Gibson
Thomas Joseph McMahon
Gerald Kay Mucklow
Raymond George Plevey
Brian George Stathem
Keith Henry Taylor

Tan Patrick Trayer
Anthony Charles Warren
Kenneth Stuart Williams
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ALMA MATER

Words by Rosert Curny Music by A. J. Loumis

Hail to thee, proud Delaware, in loyalty we stand,
We give thee thanks for glorious days bencath thy guiding hand.
Full often will we praise thy name, thy colors proudly bear,

We lift our voices now to sing, “All hail to Delaware!”

Order of Exercises

Processional
wvecea Clare Grundman

Graad MArdh ot i sl
Clare Grundman

March Processional ..o = Frooe

INVOCATION

The Reverend Paul E. McCoy
District Superintendent
The Seaford District
Peninsula Conference
The Methodist Church

ADDRESS

Frederick Seitz
President
The National Academy of Sciences

Music
ereeee Gustay Holst

Y AP R Y VIV T S M SR i S
Combined Concert and Symphonic Bands
CONFERRING OF DEGREES

John Alanson Perkins, Ph.D.
President of 1he University of Delaware

Singing of
University of Delaware
ALMA MATER

BENEDICTION

The Reverend Paul E. McCoy

Recessional

Ceremonial for Band coesiciesea Franmk Evickson

The audience is requested to remain until after recession of the Platform Group.

The music preceding the exercises was contributed by the
Combined Concert and Symphonic Bands.

_;_JL—__——___—J




ASSOCIATE DEGREES

CANDIDATES PRESENTED BY PROVOST JOHN W. SHIRLEY

MArY LINDA ALLEN

MAarY ELIZABETH ALUISE
REBECCA ANN BERNDT
PAaTrICIA ANN BOYDEN

MARCIA TERRELL BRYCE

NoeL KeitH BrysoN

BARBARA LEE BURGER

FRANK X. CAPPARELL®
WirtLiAM FRANKLIN CAREY®
Louise ELAINE MATTHEWS COLBOURN
RAayMOND FiLsert CONNER
PATRICIA ALDONA YasoNis Cory
HArrIET Lou Davis

DoNNA LEiGH STREET DESCHEEMAEKER
Susan JANE DOUGHERTY

Joun Vicror Drzewick:
EvLizaseTH JANE DUNLAP
Mary ANN EruiorT

LESLIE ANN ENNIS

MEeRLE CLIFFORD FAUSNAUGH
ANTONIO GUTIERREZ

CARLA MARGARET HAAs
ROBERTA ANN HENSEL

LiNDA Lee HINES

THOMAS NELSON HOFFMANN
GrorGe KENNETH HOREIS
Bruce Lester HupsoN

MARY JANE IRVIN

DIANNE CLAIRE JACOBS

DAvID ROBERT JAQUETTE

JoHN ScoTT JOHNSTON®
JosepH CLARENCE KELLEY, JR.
LorETTA MCLEAN KLECKNER
JANET NosLE MAGILL

DONNA JEAN MARCONI

JAMES FRANKLIN MARINE, JR.
SUE ELIZABETH MARSH
KHALID IssA Masso

James MicHAEL McDowELL
Joun EsTEN McFANN

LINDA JEAN MILLER

CoONNIE MAE MOORE

RicHARD GUSTAVE NEUMANN
Wittiam JaMEs OUTTEN
Wirriam Kurcher PHiLHowERr, 111
THOMAS JoSEPH RUFF

FrRANCIS ANTHONY RYBINSKIL, JR.
MARY ANN ELIZABETH SCHARP
Donarp CHARLES ScoTT
MARIANNE ELVIRA SIMEONE
SusaN MITCHELL STOW
HowArD FARRING SwAIN, Jk.
MicHELLE MARIE TETREAULT®
Porry ALisoN TrouT

Joun EUGENE TRzZCINSKI®
GILBERT ORVILLE WARD

Linpa CLAIRE WILSON

Davip WiLriaM WINKLER
MELANIE FRANCES ZAVISHLOCK

*ln Absentia

Applied Science
Applied Science
Applied Science
Appiied Science
Applied Science
Applied Science
Applied Sctence
Arty

Acconnting
Applied Science
Accounting
Arts

Applied Science
Applied Science
Applied Science
Science

Applied Science
Applied Science
Applied Science
Science
Chemistry
Applied Science
Applied Science
Applied Science
Chemistry
Applied Science
Applied Science
Applied Science
Applied Science
Applied Science
Applied Science
Chemistry
Applied Science
Applied Science
Applied Science
Applied Science
Applied Science
Science
Applied Science
Science
Applied Science
Applied Science
Applied Science
Applied Science
Applied Science
Applied Science
Accounting
Applied Science
Applied Science
Applied Science
Science
Applied Science
Applied Science
Applied Science
Applied Science
Science
Applied Science
Applied Science
Applied Science



BACCALAUREATE DEGREES

COLLEGE OF ARTS AND SCIENCE
CANDIDATES PRESENTED WY Dean Witian C Arcyss

Bachelor of Arts

Ronext WiLsoN Assors, Je
Epwaxp ErLus Apass®
Davip Nrrson Atiex
Tenny HaMiirton AvLisn
Warrex Bravrey Avien
Lesue Erien ANomeson
CaroLiNg Toy ANprews
RichaRDd Mexenrrit ANprrws
Manoces ELzaney Bacon®
Marruew Ganrierd Barry
Diana Rurs Barnary
Prrex Frankin Bane
f‘lmx RicHaxd Baxrucca
ARTINA Frances Barvacuia
Barsana Ler Bonny
ANN Dwicnr Bonpen

Bevexry Rurn Bowsan
Vmainia Ler Bovex
MarTiN ANTHONY Brapy, Ju.*
m Russert Brooks

T Davis Baown

vCr Canot Buckworty

Y ANN Burrngron
{:’“" Josern Buaxe, Ju.
Nt WA o ous

AYNE

Rira Lourse Casyre®

GERMAINE ARLINE Hicoins Craonon
Russerr Cane AMBERS
Diana Cmmc‘;u -
SUZANNE JEanne
m’ | ANEN Brnson Cursan
TRICE ELtzasery Px CLax
N Francs Clrany i S
L0307T Cotting
gAIDMAJ AxN Coruns Cons
ANCY Jayne Hiury Coox
Caror Louvise <

"A;:to Maxy Dontan

M.

;:;'u as Dononue, 111
Mlaug. Franas Ducax
Maxte Patricia

e aGllu:;fqu

*ln Absemia

Bansana Suzanwe Erres
Carotyn Lovise Boox Evcueson®
Frances Rurm Prazes Evans
Freo Warkes Evans
Prorsr Maxyier Fassic
Een Micuart Fay
Haxd Cox Frisncin®
ErenEyY Neat Fesourn
MM Thosmas Frrzraruck, Ju*
BcHARL Josern Fuesne
Gangane Ler Fornes
Rosexy Gress Foxnes, Ja
Brysy Gaay Fowirn
Canotr Axn Frers
Cana Lynn Rosenoars Pries
Lawnence Jonuw Furry
huncuz:;n GaxTMwary
Canorr Grineny*
Josery ELusory Giesoun, Ja
N Mantin Gravmirz
MAs Hanree Gueossss *
Evcene James Gootewe, Ju.®
Howaso Lywn Garen
Jane Bexxaotrre Gurs
Groxcr Epccomn Grorz
Roseay Camsrott Guenvrus
Lazano Gurnaa
Cusron Witson Have, Ja.
Manceny Awne Hatoery
Paus Hesay Haxnivcron
N Exuve Havor
ILLIAM ANpERsOoN Havoes, Jx
Iama Jane Haves
Dosoruy Caror Heaxne
Haroto Henmax Hemexne, In*
Joax Gan. Corvon Hevrann
AMALIIA Joan Fuoct Hopcins
JuLia Axn Haxtiey Horrsman
Mexir Jeaxne Horxins
Joun Wane Howann, Jn
Sarasnt ANx Hume
Rurm Annr Humoms
Josern Avexaxors Huniey*
Juse Exien Huxranie
Hors 1ua lstasory
ComasTing Rax Janes
Camsc WiLtann Jestea
Bassara Gair Jomaxvcen
Fran Faust Jomnson
Haxvey Cunts Jomnson
Willian Svante Jomassen, Ju
Baxsans ELien Jones
DaLe Lanamwr Jownrs

RALPH BRANDON JONES, JR.
FRANKLIN ARTHUR KALINOWSKL, JR.
HARVEY BERNARD KARP
JouN RiCHARD KATELEY, JR.
ELEANOR GRETA KAUFFMAN
CHARLOTTE ANN KeLLY
GLENN ALAN KILLE
BeveErLy ANNE KING
Freperick Durano King, 111
Tiomas Epwarp KikcH
RAYMOND LEwis KIRKPATRICK, JR.
Canor Mag KisseL
ELEANOR CLAY KNOWLTON
Jovce ELizaBETH KORIA
MarioN Leg KowaALczYK
CitarLes Paur Kozrowskr®
RuTH JEANNE KARRAKER KREIDER
JupitH ANN KUSHELOFF
GEORGE RUSSELL LAMPLUGH
LORINDA LILLIAN LANDGRAF
BurkE EpwaArD LANE
Manrie ANN ROsE LANK
ELizaBETH WIGTON BOURs LAYTON
MARTHA LEONORE LAZARUS
LiNnDA LEE
LinDA KAREN Leg®
JOAN SANDRA LEFLER
RONALD MICHAEL LENAT®
Lucy ANN LESTARDO
MATTHEW LYGATE, JR.
HELEN ELIZABETH MENDENHALL LYNAM
Joun CoopER LYNCH
WirriaM OLiver MACARTHUR, JR.
SusAN MissiMER MACLARY
BARBARA JANE MacNicoL
CaroL EMILIE MAIER
ANGELA MALANGA
Mmiam RutH KRANTZ MANOFF
Davip EARL MARSH
CLARENCE MasT, Jr.
NEiL GEORGE MCANENY
RoBErRTA EMMA McCLOSKEY
MiICHAEL JONATHAN MCCRANN
KenNeTH Douctas McCULLOUGH
MarY Fr1zaseTH GAUGER MCHENRY
KATHLEEN ANNE MEEHAN
RoBERT FRANCIS MELDER
FLLEN MELINDA MENSINGER
MARIAN KATHRYN MILLER
JANE STRONGE MURCH
CAROLE JO SAUNDERS OBERLE
Josepn Francis O'DoNNELL®
MARYANN BERNADETTE OLIVERE
MicHAEL WALTER OSOWSKI
ANN Frick GarrisoN OwWeN®
ARCHER A. OWENS, JK.
RoserT Evan OWENS, JR.
EvrisaseTH KRAMER PAGE
VIRGINIA LYNNE PANKOWSKI
LEwis FRANK PAQUETTE
KAREN RUTH PARKS
Davip COOPER PATTERSON

*ln Absentia

MICHAEL JOSEPH PERROTTI
RONALD WiLLIAM PETERSON
DoNALD PETROSK!
Freperic Woob PeTze®
CHARLES Saint Cram Pig, 11
WirLiam Isaac Porramn
Davip ALAN POTTER
PAUL ALLEN POWELL
CARrYL AIMEE PROUD
James PERRIN PURrvis, Jk.
CAROLEE B, PyLE
ROBERT GRIER RALSTON
James ALLEN RaMBo
MARION ELAINE RANK
SuzaNNE HEINEMANN RAYMOND
ROBERT STANLEY REITZES
RoserT WAYNE REYNOLDS
CaroL GERTRUDE PHILLIPS ROBINSON
JoHN BALL ROBINSON, JK.
RicHARD MORRIS ROSENFELD
PeETER LOWELL ROSENWALD
Cart KENNETH ROSHONG
RooNeY LAmp RusseLr
DonNA CHRISTINE DREISBACH RYAN®
SusANN RuTH SALus
CAROL ANN SARRO
RicHARD HERMAN ScHLiEM, IT1
AMES JUDE SCHMIDT
OLDEMAR SCHOCK
DaNiEL EDWARD SCHOOLEY
ACK HARRY SCHWARTZ
THERINE MARY SEITZ
PAUL MATTHEW SELINKOFF
CARMELYN CHRISTINA SEMBIANTE
JOHN ROBERT SHERIDAN
OHN CHARLES SHEW®
ELVIN DONALD SHORE
Ersa ELIZABETH SIEMER
FRANCIS JOHN SMAGALLA
JupiTH IRENE SMITH
RAYMOND LEONARD SNEATH, JR,
ROBERT STEVEN SPIEGEL
WILLIAM JOHNSON SPURLIN
DANIEL KASSVAN STAT
EpwarD MARTIN STRAUSS
VALERIE CHRISTINE SULLIVAN
DONALD SERGE SUMNER
CONNIE SUE MATTHIESSEN TARBURTON
MARrY VIRGINIA THORNTON
OHN MiCHAEL TOBIN®
IRGINIA ANN FIELD TOMPKINS
GARETH EUGENE TONNESSEN
VirGINIA ANN TrisrT Topkis
DiANE MaRY TRIMBLE
MARK WirriaM ULLMAN®
ALLAN MARSHALL VAN BLERKOM
THoMAS WALTER VAN GROFSKI
DANGA JupiTH VILEISIS®
GorpoN WAYNE VOGEL*
FLORENCE EILEEN WAGNER
ELizABETH CHRISTINE WALKER




Crarres Wintiam Warz
Mexcex LoGan WeLLFORD
E:n Crax Tuckes WeLLs
YD Francs Weois, Jn*

Rosext Frank Wersymer
;o ANN WENDLER

AMELA Jane Fieto West
HeLEne ANN WESTERN
ROBERT Ssiaw WernERALL

Canol Rurst Wiarrsansy
Banpara Karwerine Wicks
SALLy ANNE WiLrson

ALLAN Rawson Wittiams, In
Dosorsy Rar Moons WiLiiams
Gronce Rocens Wit tsasms*
Kenners Sex Wit Liamson
Nancy Rowan Woorren®

Bachelor of Science

Harorv Staniey Baunes, Ju.
Frankun Buckatrw, 11
RoGER ALan Davis

Gronce Frank Drmaicx
James Rosext France

Raren Warkes Haxr, Ju
WALTER BEN JaMin Mooke, I

Evward Rawson Pray
Cranence Pranx Suaw, 111
Bossar Lov Epwards Sarrae
Wittiam Rassay Wensren
Jover Mane Wi

GLEN Netson Waretes

Bachelor of Science in Nursing

CaTuENg Prrey Jerrnms Atrvols
Maxia DoNNA AvaNzaTo
Maveving Kay Baxton
Rurn Loverano Barr*
Linpa Jane Deny
éun Maxsz MaxTiN Durrey
va Dovcras Wise Evensany
NANCY EstaLis Mives Frizeamnscx
MaxTHA DiLte Gaere Grany
Linoa Greznnousy
{AN!T Loutss Kivsie Heunury
YNN Barsana Cuarsexy Heaman

*ls Absentia

ANNETTE LA SILVERMAN JACONS
Janey Lynne Jomnson
Joax Ler Jomnson
{07(1 Mclavenun

CATHIE ANN Parxs
Maxy Susan Rerosa

JACQUELYN Loune Myres ROMRRAUGH

vE Reso Sarmm Sucanic
Eiren Joan Whitive Szano
MARGARET Jean Twouy
Canor Manir Van Wycx

COLLEGE OF AGRICULTURAL SCIENCES

CANDIDATES PRESENTED BY DEAN WirLLiam E. McDANIEL

Bachelor of Science in Agriculture

CARL BIRGER ABILDSO

RALPH THOMAS ALLS

WiLriam LEwis ASHLEY®
DAvID ALLAN BAKER

GEORGE ROLLIN BROWN*

CHARLES HANFORD BROWNING, JR.
AMES ARTHUR BURCHAM
ERRITT BURKE, 11

RoBeErRT LOowE CARMEAN

GORDON WiLLARD EATON
VAUGHN IrA ErrLiOTT
RicHARD LEE FEULNER
JEFFERY BRYAN FREY

GArY Vick GERBERG*
EowarD GEORGE HAHN
KENNETH MARSHALL HASTINGS*
DoNALD WALLACE HELMUTH
Lee CLiFTON HOFFECKER®
ROBERT AARON JACOBSON
JAMEs PAuL JonEes

JAMES FRANCIS JORDAN
SpanGLEr Kiropp

SuzanNE KArOL KRACKE
DoNALD James Lowe, Jr.

*ln Absentia

Joun MarioN McGINNIS, JR.

0SHUA EDWARD McCILVAINE, JR.
NALD LEg MELSON, JR.

PAauL RicHARD MORGAN

JAMES PAuL MUELLER

JouN Franas NeweLL, Jr.
OHN JosEPH NEYLAN, I
ALPH JacksoN O'Day, Jr.

DARwIN BAYNE PALMER, Jr.*

ARrcHIE DouGLAs PEEL

MarcorLM TIMOTHY RAYNE

RONALD DAVID SAVIDGE

GEORGE WILLIAM SEELIG*
PHiLEMON Lroyp SHEATs, 111
ENOLA JANE NEWTON TEETER
EpwAgD Francis TERCZAK, JR.
HaroLp GorpoN ULMER, JR.
ROBERT LEONARD VAIR

IrviN CLaupe WARE

WENDEL RONALD WEST

CLAUDE STANTON WILLEY
HaArOLD PARKER WiLLIAMS, JR.*
KeENNETH Lee WoODALL
ERNEST JACOB ZIMMERMAN, JR.*




COLLEGE OF ENGINEERING
CANDEDATES PREENTED Y Dian Eowasn W Commvas
Bachelor of Chemucal Engincering

Rossnr Feawsion Gates s
STanisy ALLen Heann

Arsenr Russeit Hoos
Manrin Lar Josnson®
Kesoxery James Kesn *
Wisan Pewvusr Losa, Is
AANLAY VINCENT Ma rocu
AN Josrrsr MoCaysral
¥ Fow axp Pueem
Dasies Law Swarres

Bachelor of Crvdl Engineerimg

Kartrm Lar Keax, Ja

Cant Mask Koo

Hesay Jases McDessorT?

AMES MAaTTHEw Siiaoutn*

AN Farpescx STantOon
Dovetas Wennex

Bachelor of Electrical Engineering

Dovcias Jomn Muneay
Lar Hanvey Nocwotrs, 11
Daveny Racaanns Nosxas®
Rosexy Lawsswcy Pusey
ABERNATIIY SMrTH
T Wintiam Serrrir, I
Daven Bavce Vaxsoy
» Fucexs Vosuria
Krvimn Warron
Canse McKenzar Wetiman
Micaars Paans Wison

i Bachelor of Engiweering Adwminisiratzon

-q, %1 Eaxesy Brson
Y Baocy Farxnouns

Witiam Axrnoxy Lotz
Evwann Vovorwy Lowes, e
NORMAN Jomun Nrae

Prrex Gooscr Powrid

Bachelor of Mechanicad Engineerimy

Wiltian Antrony Lotz
Rosexy Cuartes Manes, Jx
Macuars Jackson Proce
meams Rucx
Jasns Rosesy Russeis
ALTON Pasxes Saaarm, In
Racsand Arrex Svouny
Rovass Pusce Taase, 1
i Croantes Vansonss:
L vid Axtrun VAUGHAN

Kesowrrn Jasmes Himmrisrnn

COLLEGE OF EDUCATION
CANDIDATES PRESENTED BY DEAN Roy M. Hatr

Bachelor of Arts

PATRICIA ANN APPEL
VIRGINIA ELAINE ARTZ
CAROL SUSAN BAGGALEY
CArOLE ANN BrowN

Mary ANN WiLLiams DeFoE
ROBERT FRANKLIN EASTMAN
CHAKLES JOHN GRIFFITHS
HELGA HERGLOTZ

BArky VIBBERT HOLLINGSWORTH
A1jA RipA HORTON®

MArY JANE KERN

ErvIN HERBERT LANGE*

THOMAS FRANCIS LAPINSKI
ROBERT HARRISON MARSHALL
ANTHONY JOHN MONTCALMO
GYURt NEMETH
ANNE-LISE STROMNESS PAULSEN®
CAROL ANN PRy
AMES EDWARD QUIRK

CHAEL LARSON RICHARDS
SusaN RUNGE
WiLLIAM ALBERT STODDART, I1T
BeverLEY Leg Lipscoms WALKER

Bachelor of Science in Education

KAREN LEE ANDERSON
JeaN TemPLE DONOVAN ANNAND
EAN MARIE ARNOLD
ATRICIA ANN BEATTY
Mar JoriE MAE BECKWITH
CONSTANCE ELLEN BIRDSALL
CArOL ANN BLEVINS
VAUGHN WINGATE CHARLTON
EpMUND JessE CHMIELEWSKI
Ot110 JoserH CLARICURZIO
PATRICIA ANTOINETTE CLATCH
CurisTINE LEA CLEMMER
MARGERY FRANCES DEMPSEY
VirGINIA PAIGE MiLEs DEWEY
BArBARA JEANNE DUNNING
EpNA CatHERINE KOURY DURBOROW
Susan ANN Duross
LyN ViLierius EGGINK®
RACHEL WEAVER SAVAGE ELLIS
ALINE MARIE EWING
SusaN CHRISTINE FEENEY
ErizaseTH ROBERTS FIRESTONE
SUSAN MARGARET KINKAID FISHER
HeLEN MARTINA FoLsoM
BevERLY GAIL ARGO FRENCH
Mary Diane GAvIN
RicHARD TERRELL GRAHAM
KATHLEEN BETTY HOFFMAN GRANDELL
LiNpa CAroL GRAY
IsaBeL PryLLIs SMITH GREENHAUGH
ALEXIS NOrRA FARRELL GRILLO
SunpAy FLOrEs PaoLl HAFFEN
BRIGITTE JOHANNA KITTLEMANN HEINZEL
ANITA MELDOESKY HERSH
Joan CaroLyN HETRICK
CATHERINE ENID HICKMAN®
Karsie DiaANE Lewis HIMES
Juoiti ANNE HorMBY HOLLINGSWORTH
Juorris KAy HOPPERSTEAD
SANDRA JANE HUMEL
CAROL ANN JOHNSON

*In Absentia

Rita DIANE JOHNSON
KATHERINE NER
ANNE LEAH EpSTEIN KORNBLUM
ROSE ANN MiLLER KROEBER
LINDA MARY KRYSTOPOLSK!
CAROLYN ANN KUHN
Marcia Kay LaDace
MARILYN JoycE LEEDS
CaroL MARILYN Lutz
Mary Leg Lutz
Hester Cox MCNENLLY
ROBERTA SANDRA MERITZ
CaroL LYNN MOORE
EAN FRANCES MOORE
ETTY LARGENT MORAN
DiaNNE MAriE MOSHIER
MARY ANN NAGHSK1
CHRISTINA MARY OSTERLUND
Frma MAY DARRAH PAGE
EvrissA TERESA PANARO
HEeLEN LEONE SCHWARTZ PEARSON
DiaNE DONNA VAN-NAME PEIRCE®
JOANNE DOROTHY PIERSON*®
KAREN LEE WICKSTROM PLEASANTON*
MARY ELizABETH FILLINGAME POWELL
MARY ANNE PUSEY
Ceciry KING REEVE
FroreNCE DELORES ROSE
PHOEBE BRYNA ROSHBERG
Caror SUE RosIN
FLORENCE REEDER RUTTER
SARA ANN Sapp
DiIANE MARIE SCATASTI
SANDRA RUTH SHANK
JupiTH MARIE SHEPPARD
CAROLE DEBORAH SHUTTLEWORTH SMITH
DoroTHY MAY PEPPER SMITH
NORA ALICE SMITH
JusTINE FRANCES SPACEK
Jupy BARBARA SCHREIBER STEIN




CHERYL ANN STEVENS

Gerartoise Erzanrmn Finan Stewany
Kanen Rumw Sunor

SUSAN Maxir TayiLon

Bannana Jean Tessens

Riva Maxy Uccirzano

Davio Harown Usaun

Bachelor of Scremce

Texeny Witiian Axnoip*
Jasmes Axxorn Baown
Bavce Eant Cantyrs*
AnvLent Marcanrtr CoLemax
Suzanny ELzaseti Dean
Prisciiia Diano

Josern Donatd Donotis
Maxy Lou Evans

*ln Absentia

Brvexty Awrra M
NANCY ey
NANCY § Wi
AN LYt W
ELIZABETH NatlLs
CAROL et
FLizams Ann 7
m Physxcal Edwcats
Wil Ma May Hamr
KATHIAING > (3
MN EVYANS N2 !
K AR '
Barsara Ler Ma
‘ MAs ) N
Bazbana Can B
Hramuee Lyxws

COLLEGE OF HOME ECONOMICS

CANDIDATES PRESENTED BY DeAN IRMA AYERS

B..‘."/’Jn'!:r (1f Science

VIRGINIA ANNE ALEXANDER
ILoixo MARrIA Bobo

JoAN SEATON CALLAHAN
Joyce DoLORES CLEMENT
BrENDA GrACE COLLINS
DoroTHY GEORGENE CURTISS
CAnOLE NONA D'ANNA
MARTHA LiNpDA DAWSON
MARGARET ANN Lyons DESSAUER
CAROLINE AYRES DUMONT
MARION Joy GALAINI

BARBARA GIBSON

GAIL JOANNE KAUFFMAN GORE
SHERRILL ANN HARKINS
KATHRYN ELiZzABETH HERGE
MARGUERITE HOLBROOK
PatriciA HELEN HOUCHIN
MARY ELIZABETH TRAVIS ISAACS
BerTY LOU JEUELL

MARrIE LOUISE JOHNSON

ANNA Marie KEcK

i Home Economics

DesorAH ANN KELLY
SusaN Horiis MARKHAM
BArBARA LOIS MARLEY
LiNDA KAY TERRY MARTIN
MARGUERITE HiLpA BouM MAXWELL
BARBARA FOLGER MELDRUM
JANICE LYNN MERCER
CAROLYN RUTH MURRAY
DiIAN ISABEL NACRELLI
AUDREY ONA REESE
FrizaseTH RAE RICHARDSON
NormA IRENE RiSE

SusaN JANE ROBBINS
ANDREA THERESA SAUVOLA
BetTy LOouisE CHADWICK SCOTT
VALERIE LYN SHEA

HoLLy ALEXIA SHERTZER®
CAROL JEAN SMALI

CAroL LEE SoLTOW

ANN HELEN SPANAGEL
SARA CATHERINE VALLIANT




COLLEGE OF BUSINESS AND ECONOMICS

CANDIDATES PRESENTED BY DEan Rusex V. Avsnin

AMES SALVATORE ARIGANELLO
T HasasLeron Duntar
Steven Rovr Karisen
Povwaxp Avcustus Kexune, 11
Wituiam Heney Mackey
STErHEN MACYy MERCHANT

Bachelor of Arts

Rospay MityoN REARDON, Ix
Lawnence CHIUSTOPHER SCHW AR
Nancy ELien Stauvx

Ases Beanand Tomn

narn Hexey Wooon, In
Jermay Exnot Zenny

Bachelor of Science

Micuars Bruce Asix
Russrry Cranves Bantow
Ronext Douctas Banry, Ju.
ALrrep JoHN BrLUNG I
James Gorvon Brrres
Cranies Ketsey Brown
DoNaLp Riciarp Brunsex
Rosext DoNnNan Busan

Y THOMAS CHANDLER

WRENCE Nichoras Crroxt
Joun Witurx Coverpars, Ju.
ANTHONY AvLraed Cunxan
Roseat Witson Demiex, Ju
Rosexy Noste Dowsrs, Ju*
Basit Louss Dussosky
Prances James Ducan
SuanoN Lawron Evans

STerHEN Moss Gridate
Wittian Paraick Hannoron
Mauwice Jossry Hickey, Ju.
Josx Wittiam Hives
{za Rapcure Istvack*

uIs ALAN Jacosy

W o
"mw .j-

SamuzL Cant JoRGENSEN
EUGENE MicHAEL JuLlAN

*ln Absentia

Michary Vinceny Keunast
AMEs Stewany King
NDA Lou Lesiae
Daxars Frsuen Manrir, Ju
Joun Wetpin MawosLry
AMES MELvites
HOMAS Vinceny MuLsixs
Dx Lex Musmroan
SIMON NATHANSON
gmn Brown Pracu

ALE ;wm Prrasson®
Pavt James Prren®

AMEs Prios Prerryman, 11
CLALS Dirven RescueLy
Tiosmas Pavt ReCuantaon
PAauL Joux Satvo
Prancs Xavies ScvoreLro
PriLer Mickars Suan
Ricuany Byaon Sxriory
James Wooosow SMmack
Eowaxp Jostrm Stecrsrins, [
SALLY ANN STIENER '
Ricuarp Jases Stonoann
Eowand Wittiam Szczonna
David Reap Taroem:
Pavt Gusexy Tauax
Romexy Seemcer Teurrr*

Prres Hesony Wittiam vax pex GOFs

Wittiam Leow Warts, Jx
Rosexy Wayne Wanore, Jn
WALTER ALLEN WENSTER
Donatp Manvin Witiiams
RoNato Ley WoorTEN
Jexrsaam Freroues Wiacur, Ja

Degrees with Distinction and Honors

COLLEGE OF ARTS AND SCIENCE

CANDIDATES PRESENTED BY PrOVOST JoHN W. SHIRLEY

Backelor of Arts

NancyY ALLeN (with honors)

upiTH CoLE ANDERSON (with honors)

oLF NORBERT CARLSTEN, JR. (with honors)
DonaLp SioNey Coram (with honors)
EverLyN JANE PAPEN CUTHRELL (with honors)
MARY CYGELMAN (with honors)
ANTOINETTE MARIE DELS (with honors )
RALPH CONRAD EAGLE, JK. (with honors)
Janice LyNN FIVEHOUSE (with honors)
Eroise FLYNN (with honors)

Ausrey NeLL FONDREN (with honors)
StEGFRIED WERNER FUCHS (with honors)
Many Erren GAuNnT (with honors)

ErLen ANNE GLUTTING (with honors)
KAreN HeLENE HANsEN (with honors)
Mary EvizaseTs HucHes (with honors)
LORETTA MATILDA JURAS (with honors) -
Vircinia Eraine Kent (with honors and distinction in Biological Sciences)
Heren Lourse List (with honors and distinction in English)

Marion EvizaseTs LitTeer (with honors)

Harotp Crayton Livesay (with distinction in History)

KeNNETH EDGAR MACLARY (with honors)

JANET RAE BAKER McCarty (with honors)

PAauLA ANNE MURPHEY (with honors)

KATHRYN MARIE PANCOAST (with honors)

JuoitH ANNE POWERS (with honors)

JupITH ANNETTE LincoLN Roserts (with honors)

KeNNETH RICHARD SANDLER (with honors)

STEVEN MArK SERBIN (with honors)

PriscILLA WISHNICK SIEGEL (with honors)

LinDA GAIL StATER (with honors) \ f

CHARLES WATERS THOMPSON, JR. (with distinction in English)

MARY ANN HANGEN TUSCHAK (with honors)

AMES Dorsey WRIGHT (with high honors)

LYN Frances WuLrr (with honors)
EpwArD CHARLES YUREWICZ (with honors)

Bachelor of Science

STEPHEN BERTOLET BRUMBACH (with bonors)
KATHRYN DENFELD FRENCH (with honors) h
WiLtarp W, Warte, 11 (with distinction in Physics)

COLLEGE OF AGRICULTURAL SCIENCES

Bachelor of Science in Agriculture

Howakp THOMAs Joseps Durrey, 11 (with distinction in Horticulture)
oHN TUrRNER MACNAMEE (with high honors)
opERT HARVEY NicHOLSON (with honors and distinction in Agricultural

Economics)

R e BI i - SR




COLLEGE OF ENGINEERING

Bachelor of Chemical Engineeving
ELu1or STEVEN PARKIN (with bonors)

Bachelor of Electrical Engineering

Wirtrtiam Hamcur, 11 (with honors)
Wiriam Cuanres Wacner, 1T (with honors )

Bachelor of Mechanical Engineering

Rosext CHanves Biry (with honors)
Wirtiam Waxp Emstey (with honoes)
Davio Caxt Rercsarp, 111 (with honors )

COLLEGE OF EDUCATION

Bachelor of Arts
Ruti ELAINE PranGe OaTMaN (with honors)

Bachelor of Sciemce in Edwcation

Barsara Bancock BoyNTON (with honors ) *
SHEILA SMiTH Gorrara (with mﬂ
LiNpa Joan HavTer (with honors distinction in Elementary Education)
Lam ANN Leapex HETHERINGTON (with honors )
ATRICIA ALLEN Macky (with honors)
SHIRLEY JEANNE SHARP PHiLHOWER (with honors)
DeLia LARAE McENTIRE Russery (with honors) *
Donts ANN GREENLY STEVENSON (with honors)

COLLEGE OF HOME ECONOMICS

Bachelor of Science in Home Ecomomic

ELren EusaseTi Auncst (with honors)

Auce CaTHeErNE BEckLEY (with high honors and distinction in Food and
Nutrition) +

VinGiNia Max Boyce (with honors)

Nancy Jean Coenpanier (with honors)

Patuicaa Micizrre FLowens (with honors )

ANDREA ELLEN Guss (with high honors)+

DonNNA Lee Hansen (with honors)

ELamne Farrow Isaacs (with honors)

Sariy ELeanor Nicxies (with honors)

ALICE ANN WirLss (with honors )+

COLLEGE OF BUSINESS AND ECONOMICS

Bachelor of Arts
RALPH vON DEM HAGEN (with honors )+
RICHARD MICHAEL YOUNG (with ha;h)hooon)

Sle Absentia
$Deax's Scholar

SECOND LIEUTENANTS IN THE
UNITED STATES ARMY RESERVE

OATH ADMINISTERED BY COLONEL EDWARD G. ALLEN
PrOFESSOR OF MILITARY SCIENCE

Adjutant General's Corps

RoserT CarroLL GUENVEURT Davip ALaN PorTert
Armor
Joun Recis FErRriCK ARCHER A, OWENS, Jr.
Artillery
Donarlp WALLACE HELMUTHT RICHARD BYRON SKELLEY*S

PauL LEGRAND JOHNSTONE, JR.§

Chemical Corps

Joseru ELvLiorr GILMOUR, JR.*3

Corps of Engineers
Ropert GrEORGE FERSCH EUGENE MICHAEL JULIAN®

Medical Service Corps

Joun MarmiN Gravsirz*

Military Police Corps

MIcHAEL JONATHAN McCRANNT

Ordnance Corps
SterHEN ROBERT CONARY WiLLiaM ANTHONY LoTz
Basit Louis Dusrosky

Quartermaster Corps
Haxvey CurTis JoHNSONT GEORGE RUSSELL LAMPLUGH

Signal Corps

RAYMOND LEwis KIRKPATRICK, JR.*3 JOHN ABERNATHY SMITH
STEVEN WAYNE Lucas*s ROBERT WILLIAM SPITTLE, JR.%

Transportation Corps

FrRANK RicHArD BarRTUCCA Kraus DieTER REICHELT
James Paur MUELLER James WOODROW SMACK
THOMAS VINCENT MULRINE? TrHoMAS WALTER VAN GROFsKIt
JAMES PERRIN PURVIS, JR. RALPH VON DEM HAGEN*

$To be commissioned at Summer Camp
$To be commissioned in Regular Army
*Distinguished Military Graduate




ADVANCED DEGREES

CANDIDATES PRESENTED 5Y DEAN C. ERNEST BIRCHENALL

Master of Aris

JANET Bartaxp Assey, BS., Beaver College® Psycholog)y
M.S., University of Pennsylvania
Dororiy Toop VosHeLL ATALLA, B.A, University of Delaware English
Juorri Lee Bowsan, AB., Lebanon Valley College Spanish
RicHARD STUART BreMirrex, B.S., United States Merchant Marine Academy Masbematics
M.S., Drexel Institute of Technology
MicHAEL Joun Buans, BS., University of Scranton History
WiLrorp PresToN Core, B.A., University of Delaware Early Amevican Culiure
BriaN Paur Damiani, BA., LaSalle College Hitory
Russerr Francas Dennis, BA., University of Delaware American Studies
Barxy Lance Duman, A.B., George Washington University Ecomomics
Luaus Furiex Erisworti, BA., College of Wooster History
Juortn WeymouTtH Gires, AB., College of William and Mary in Virginia  Prychology
Lewis Brown GoooLey, A.B., Western Maryland College® Biological Sciences
ViciNiA Brack Green, BA., University of Delaware Ars
James Josepn Havrey, BS. in Econ., University of Peansylvania History
ALsoN KAYE Taxtr HEINEMANN, B.A., The University of Texas English
Frepux Jo HEINEMANN, BA., University of Michigan Exglish
Maxy Mapeune Hoimes, AB., Chestnut Hill College Spanish
Joun Canr Keecer, A B., Rutgers, The State University Mathematics
Davip Arax Kuprerserc, B.A., American Intemnational College® Ecomomic
RONALD JAY Lamsoen, B.A., University of Delaware History
PHyLLIs MARION Rixey LANGLEY, B.A., Mary Washington College of the
University of Virginia French
Mary Auce McCieary Lancsporr, BS, in Ed, Ohio University Engluh
JuLie GATEWOOD LATANE, A.B., University of North Carolina at Chapel Hill Prychology
Burrton Arnoip LesH, B.A., University of Notre Dame* Political Science
CaroLyN Lewss, BA., University of Arkansas American Siudies
Lyn THOMAS LockHarT-Mussmexy, B.A., University of Delaware Guidance
STANLEY IxwiN Marrach, B.A., Rutgers, The State University*  Early American Culture
TiMOTHY BERNARD MALONEY, BA..%E:‘ 's College, New York Dramatic Arts and Speech
James SrEnNcER MarorT, B.A., Stanford University Ars
Rosexr CounrTNEY MOTTLEY, JR., A.B., Washington and Lee University® Hitory
AMES MICHAEL MuLroONEY, B.A., University of Delaware Piycholog)
Lewis Murchison, B.A., Maryville College, Tennessee Ecomomiis
Barsara Kay Maxmin Narr, AB., Duke University Hisiory
KaTHiEEN Maxy Nens, BA. College of Saint Catherine Hiszory
Lestey Curee O'Mariey, BA., Marymount Manhattan College History
Donatp Epwarp Osmun, B.A., University of Delaware® Biclogical Sciences
ANTHONY ParLermo, BS., University of Scranton History
HEODORE ZUK PENN, B.S., Virginia Polytechnic Institute History
THOMAS OLvER Perey, B.A., Bloomficld College and Theological Seminary Hiitory
Eneen Pevers, BA. Rutgers, The State University Political Science
Russert GLEN PerersoN, B.A., Lawrence University Ari
SIDNEY SaiTH Rawnins, B.A., Utah State University of Agriculture and
Applied Science Spanish
Kamara CamsuaM Repvy, B.A, Osmania Univesity, India® English
M.A., Osmania University, India
Joun Husext REnssaw, BS. in Ed, State College, East Stroudsburg History
Georce Seymoum ReNT, AB., Marietta Co Sociolog)
EvaN SHERWOOD SEYMOUR, B.A., Macalester College English

*In Absentia

RAMESH GHELABHA! SHAH, B.Comm., Gujarat University, India Ecomomics

B.A., Gujarat University, India

L.L.B., Gujarat University, India

M.Comm., Gujarat University, India

M.B.A., University of Pennsylvania
RoserT LEwis SHarp, B.A., Glassboro State College History
WAYNE Syrvanus Ssarh, BS., University of Delaware Hist
Linia Garisians SoHobski, B.A., University of Delaware Frenc.
Francis Xavier SPLANE, B.A., University of Delaware Economics
BetTy Ista Strauss, A.B., University of Missouri American Studies
;qosnm WirtiaM SurvAnT, B.A., University of Kentucky English

ANCY KATHARINE PauL Tarrt, B.A., University of Delaware® Secondary Education

Janice Keiko TAkAHAsHI, A.B., Whittier College® History
ALLAN InviNGg TEGER, A.B,, Lafayette College Psychology
SHUANG-Fuu Tsou, B.A., National Taiwan University, China* Mathematics

M.A., National Taiwan University, China
Dorores Marie Vezzi, B.A., Duquesne University Mathematics
Perer Louss Viscust, B.A., LaSalle College History
ELISABETH BriGHAM WALTON, B.A., University of Oregon® Early American Culture

M.A., The Pennsylvania State University
Joun WELLs Warp, BS. in Educ., University of Virginia® History
STANTON ALBERT WAKRREN, B.A,, State University of New York, College

at New Paltz Economics
JoaN Warte Watson, B.A, Geneva College History
MAYNARD PressLey WiiTe, Jr, B.A., Brown University American Studies
ANNE WitsoN Wirtriams, B.A., University of Birmingham, England French
Davip FrankiiNy WitsoN, B.A., Hofstra University Biological Sciences
Joun Gary WmktH, BS., Univessity of Wisconsin English

Master of Science

Luis Arsert-MeLia, Civil Engr., University of Chile, Chile Chemisiry
STANLEY EpWARD ANDERSON, JR., B.A., Northwestern University Chemistry
M.B.A., Northwestern University )
{OHN Josepn Aviowt, BS., State College, West Chester : Mathematics
OBERT CHARLES BANASH, B.S., University of Illinois Statistics and Computer Science
DAvip Epwarp Berky, B.S., University of Delaware Physics
MARIANNE Dororges Bossiy, B.S., Drexel Institute of Technology Secondary Education
Ricsarp ANDREW BoorH. B.S., The Pennsylvania g
State University Animal and Poultry Science
MARLENE GRACE Fisier Butier, B.S., Juniata College Food and Nutrition
STANLEY CHArLEs Burier, B.S. Juniata College  Mathematics
LARRY Victor CALpwiLL, B.A., Franklin and Marshall College Physics
CaroryN Cecitta CocHRANE, B.S., Bucknell University Chemisiry
RONALD VINCENT CrONIsE, B.A., Western Maryland College® Chemistry
RicHarp James Crouse, B.S., Albright College Mathematics
{OHN ALserT DARLING, B.A., Earlham College Physics
ONALD IvEy Davis, B.S., Pratt Institute® Chemistry
WitriaM CHappeLL DEans, A.B., Duke University® Chemistry
THOMAS Ciype Eriwancer, Jr., B.S. University of Delaware y {iormghun
LEIGHTON PHREANER EVERHAKT, JR., B.A., University of Delaware* Biological Sciences
RoserT Byrp Faust, B.S., University of South Carolina ) Statistics
NORMAN TErry FELBERG, B.S., The Pennsylvania State University Chemistry
FLORENCE ELEANOR FiscHEr, B.S., Ursinus College Secondary Education
THOMAS ALviN Fretz, B.S., University of Maryland Homnl(rn
Wesiey Ouver Frirz, Jr., B.S., Southwest Missouri State College  Chemistry
WiLtiam Emerson GLEpHILL, B.A., University of Delaware Biological Sciences
CarL Gorzumer. Jr., BS. in Chem., Lafayette College Chemisiry
RICHARD JAMES (.{oucen. B.S., University of Maryland* Entomology
Cratc Justus WessTER GunsuL, B.A., Reed College Physics

*ln Absentia




Janer Evzasers Dreves HALL, BA, Gmlrbur; College* Matbematics
Rosert BurtoN HaLL, BA., Gettysburg Co ?It. Phyiics
MiciaEL Moncure Harws, BS., Univessity of Delaware Agricultaral Ecomomics
STANLEY EDMUND JonEs, B.A., University of Delaware® Mathematics
Cram Stuart KELiey, B.S., Union College, New York Physics
Cuartes Arvan Kenneoy, AB,, Dickinson College® Physics
Caarres WaAN Kin, BS., Lowell Techaical Institute Chemiiry
KenNETH GraypoN King, B.A., Comell University Chemistry
Davip Geonce Larson, B.A., Concordia College, Minnesota Entomolog)
RosExT Burrows Lauer, A.B., Franklin and Marshall College Physscs
KAy RuTtH HANSEN Lemranp, BS. Montana State University Marhematics
CHARLES ALFRED Lesser, B.S., University of Rhode Island ~ Emtomology
PAUL ANTHONY LoTto, BSME., Bucknell University  Statistics and Computer Science
James Epwin McCurry, BS, University of Delawate Horticulinre
FrEp WiLLiaM Mercuior, Je., B.S, Ag. University of Delaware ‘
Animal and Poxlivy Science
Wirtiam HENRy MexmaceN, BS, Fordham University Physics
NELsoN LAurence Miiier, B.S., University of Massachusetts Horticulinre
DonALD James Monaco, BS., University of Delaware Chemistry
STANLEY TRUMAN Ockexs, B.S., State College, West Chester Physics
WiLiax Joseps Orxowski, BS., University of Delsware® Emtomologsy
Hisanort Omura, BS., Osaka City Univemsity, ]agun Chemisiry
Francis Josers Parp, IV, BS. University of Notre Dame Mathematics
Woo CHanG Pank, BA. University of Minoesota® Chemistry
Joun Paut Poocorski, B.A., University of Minnesota® Chemirtry
HucH Cuswerr Puce, BS., The Ohio State University Horticulinre
LeoNArD JoserH Putnick, BS., Saint ‘s College, Pennsylvania Phyuics
James Otiver Rice, BS., Agricultural and Technical College of
North Carolina Chemistry
onN Knox Rosensercer, BS., University of Delaware Animal and Posliry Science
BERT MERRELL STEMMAN, BS. University of Illinois Physict
MarcoLm Samuer Tavior, BS., Towson State College* Mathematic
Georce Tosy THoupsoN, BS., University of Delaware Agricxlinral Ecomomics
Roy Carvin Timumex, BS., Bob Jones Universi Chemiitry
Mary ANN Fisprisen Urton, BS., Ussinus College Chemisiry
WiLtiaM HENRY WAGNER, S.B., Massachusetts Institute  Statissics and Computer Science
CHARLOTTE Max LyNCH WHEATLEY, BS,, Sali State College  Elemenzary Education
LeRoy Eromince WHEATLEY, BS., University of land Agromom)
RicHARD Cuaxies Waitesioe, BS. University of Delaware Extomolog)y
FreEpERICK JACOB WIEBEL, JR., BS., University of Delawarte Plant Patholog)
Lioyp EuceNe Wittiams, BS., The Pennsylvania State University Chemiiiry
Epwarp Lours Wisk, BS., University of Delaware Agromom)

Master of Businers Administration

PauL Eroman Becker, Ju., BS., United States Naval Academy
RoserT EuGENE BeLL, BS_ Temple Universaty

Rarpx THomAs Grices, B.S. Bus. Adm., Pennsylvania Military College
Paur Huco Horusere, Ju., BS, Saint Mary's College, Minnesota
Paur OrMaN Keiry, BS., Massachusetts Institute of Technology
ALBERT JosePH MakmiN, Ji., B.A., University of Delaware
KENNETH EUGENE Pyire, B.S., Virginia Polytechnic lnstitute
LeoNarp WaLTer Quirt, BS., University of Delsware

Francisco HENuQuEz Samn, Jx., BS. in BA Boston University
Paur Epmuno Stusse, B.S., Comnell University

James EpwARD VAN Evp, Sc.B., Brown University

Master of Education
RoceLiA B. Jones Avien, B. Mus, Ed, Chicago Conservatory College
ANITA gmAl'MN RepoinGg ANcEaMEIER, BS. in Ed., The Pennsylvania State

*In Absentia

Arice Maxing Hoop BarneTT, A.B., Atlantic Christian College
CAROLINE Jovyce Powers Bazzano, B.Ed., State College, West Chester
KarsreeNn Manie FLYNN Becker, B.S., Drexel Institute of Technology
EuceENIA ELLEN BurraArp Brosser, B.A,, Western Reserve University
GeoRGIA BoINEs, B.S., University of Delaware
AzALia HackLey Smith Bricas, BS., Virginia State College
DorotHy LEE SMiTH BROWNING, A.B., Atlantic Christian College
JouN WiLriam Burcuriern, B.S., State College, Shippensburg
Francis ANTHONY CasteLLl, B.A., University of Delaware
LAWRENCE RicHArD Catuzzi, B.S, in Ed., University of Delaware®
GLENN MicHagL Craig, BS., The Pennsylvania State University
WiLta GENE CHRISTIANSON CramTON, B.A., Hamline University
JANET pDELuca Danisis, BS. in Chem., Tufts University
MARTHA ANN MENDENHALL DAunm, B.A., University of Delaware
Jane WiNGaTE ForMaN Davis, B.A., University of Delaware*
Joun Crarence Deaw, BS. in Ed., State College, Slippery Rock
JANE ELEANORA WUESCHINSKI DEGRANGE, B.S. in Ed., State College, Millersville
Joanne Fueanor Denney, B.S., University of Delaware
Janice ELnora Denning, B.S,, State College, West Chester
Harxy Ricarp Eowarps, B.Sc. Ed., State College, Bloomsburg
Franas Josern Fisrro, B.A., University of Delaware
Juniti ANNE FrEperick, B.S., University of Delaware
Dorores Louise Ross Fritz, B.A., The Pennsylvania State University
Howanp Gaines, Jr., A.B., Fairmont State College
JeanNE FosTer PAsToriNG GArDNER, B.A., Montclair State College
Howarp Oviver GERKEN, Jr., B.A., Gettysburg College
Heren Hitpa NapeLsteiN GErNER, BS. in Ed., Temple University
WaLTER Joun GerziN, B.E., Saint Cloud State College
Herman Harorp Grass, B.A., Duke University*
MarTin Cecii GROUNDLAND, B.S., University of Delaware
Rosa Lee Acnon Harrss, B.S., Madison College
Joun SHERMAN HEAD, Jr., BS,, East Tennessee State University
MiciaeL Georce HEINECKEN, B.S., University of Delaware
Luna Lee Best Herzoo, BS. in Ed., University of Nebraska
Davip Riciaxp HirsT, B.A. in Ed., University of Pittsburgh
GroFFREY BriaN Isserwoob, B.S. in E.E., Tufts University
DonaLp Cart1oN James, B.A., University of Delaware
CHARLOTTE ANN Jones, BS. in Ed., University of Delaware
PAUL SAMUEL JULIAN, B.S,, State College, West Chester
Marcarer KetLEy Justice, B.S., Salisbury State College
WirLiam VincenT Kenok, B.A., Montclair State College
PATRICIA JoAN Rosexrts KiMumEeL, B.S,, State College, West Chester
LAVERNE THEREsA McLEAN KLECKNER, B.S. in Ed., State College, Kutztown
Crara Geer Linoguist KLug, A.B., Oberlin College
Henny Warpemar Koenig, Ju., B.S., University of Maryland
Joun Joserx Kovacs, B.A., Monmouth College
Harry Kutcs, BS,, State College, West Chester
Jane Lousse Buck Laskamss, B.A., University of Delaware

M.A., University of Delaware
LORETTA PAULINE LAzARCZYK, B.S., University of Delaware
SALVATORE MADRECHESIA, B.A., Temple University
Jesse Mauin, B.A., College of Wooster
ALAN WreN Maroney, BS., Elizabethtown College
Cuanres Faep Maxwert, B.A., Long Island University, Mitchel College
Wirriam Tome McLan, B.A., University of Delaware
Rosert CiarLEs MEHAN, Jr., B.S. in Ed., State College, Millersville
Mary Liruian Born Meier, B.A., The University of Texas
Georce Boysen Merorus, B.A., Duke University
Guizerous OFeLLA MoLock, B.S,, Delaware State College

*In Absentia




Rose Lixoa Bovino Morsids, AB. The City Univenity of New York, Hunter Jay MiLtoN StEiNsErG, B.A., University of Pennsylvania
ey State College, West Chester B.S. Ch.E., University of Pennsylvania
Erurr Hosss Moscan, BS., State Lollege. - Hengy HuchsoN Warr, I11, BS,, Louisiana State University

Epwasp Dwiont Moasss, BA., Univensity Philippines®
Davio Hupson Movee, BA. Elizabethtown College

Mozzany, BS o Ed. State Collepe West Chester A RS a2
g;u:nl % A, TS, State College, West Chester Master of Civil Engineering
5 dinboto* N —— - ’ <
m&‘:&‘)l.l;;;:[f;n?ﬁ:m\ﬂk anams - ;’A‘nuna SALIM AnMAD, B.E., Civil, University of Karachi, Pakistan®
Hetex Rumi Furton Passes, BS, Sute College  Qlanson Ta Cxao, BS,, Provincial Cheng Kung University, China
L e BS. in B4 "Seans College, ¥ e Chester® CurisTIAN France Davis, B.CE., University of Delaware
N ;uu &u(i ENTRLS l;tn AB Wilkes College MoHAMMAD Izapi-Vaueoy, BS., University of Tehran, Iran
'I:”Ml Fowaso Ross, Jx “5. l'm\.t(hf) of Delaware ,l]:AbADE!sM\‘Rl‘DnAprA g'::,u[;;(l, B.E., University of Mysore, India
- 3 Ay ARROKH NEGHARAT, B.Sc., Brigham Young University
Maxy A‘s_u MLDS"I‘W&::;: rs&!’\‘u“"u‘:ﬁ” o — ABDOL-RAZAGH RAZZAGHY, Eng. G.R., Institute of Gembloux, Belgium*
Lovsss WARKEN STAYTON A . Ut Josern Maumice SPANG, Ji., BS.C.E., Peansylvania Military College

Kusr Warres Soiinowm, BS oo Ed_ University of Virginia
Grens Waiye Suarrm, BS. o Ed. State College, Millerswilie

m m SLOBO JAN, B.A.. Universty of Delsware
14
AL

SIAVOSH ZAND-Y AzpANI, B.CE., University of Tehran, Iran

'?n‘:‘;:i:{ lra}:m‘\;‘l::l:::‘r" S Master of Electrical Engineering
5 < onto, Canada® 3 A
Lons EveLyw ﬁm”mk;n:;c?;&.t I\u: ::ulh anada \ lkonlnd\(un}(lxownz% Jr., BE.E., University of Alabama
BE4, Ontasr B s o Dilowase® souL Qapkr Hamery, BS,, Agra University, India
Coantes Jostr Swrenry, Ju. BA, Usiversity of Delawas M.S., University of Karachi, Pakistan

Prasxus Durr Syxes, BA., Usiversity of Delaware B.EE., George W Jniv
g AT BB, ge Washington University
muu;::xrggnl:'::n;:. be Universt MarTIN Joun HorLErAN, B.S., University of Scranton
mm .unhuun S s BS Bl Alverno College Twsor Francis Loerrrer, B.S.EE., University of Missouri at Rolla
Maxsy S un. AD . n;u‘l.(n!lrlf AxUN MANILAL MEHTA, BS., Gujarat University, India
Gast Juax 1 "uiu l!Aﬂ i Bd_ Seate College, Stuppensdurg DRE, The 5-" Xaviers College, India :
Gansrr e 'S e Bd B T Seate Collep RiCHARD STANLEY NixTUmICZ, B E.E., Newark College of Engincering
mlulm“ uvn" ) - x\m-( B e Joun Puiup StaNaN, Jk., B.E, Youngstown University
Awxy G"IKN‘_ UO:.S 3 -“A o Gt t Rversity of New York Eowarp THoMAs TrotTER, B.EE., University of Delaware
Ruoos Lesovirz Wivin, m kX, aty Universty ConG Kwan UN, B.EE., University of Delaware
"Au'-cana oLrs, BS, West Vigginia Inststute of Techaolog
Kpxnemi Eowix Woovwasn, BA., Usnows College Master of Mechanical Engineering

Fowars Yasarms, BS, Sue (D]kp Blooembwrg
ouls]AYoon.lA,tm Woman's Usiversaty, Kores

Jaxes Avcosy Yoxs, BS., Mount Sent Mary s College Ricuarp Hunt Downing Burrock, Ju., B.M.E., University of Delaware

loNAZIO CriverLs-VisconTs, Laurea., University of Naples, Italy®
EnwARD OHANNES DINGILIAN, B.Sc., University of Alexandria, United Arab
. Republic*
Master of Appised Science Mosine Kusax Gurra, B.E., Mech., Delhi University, India
Tuomas Frankin Haun, BME,, University of Delaware
Micuart Hoon McGuascy, BS. Usniverssty of Delaware . Davip Erus Hook, B.S.M.E., University of Connecticut
Evwap Lovn Mitsms, BA. Usiversty of Bradgepon ) PriLie CHUAN-REN Hsiang, B.S. in M.E., National Taiwan University, China
Semistics and Compuiet 24T OsAR ELADI RAMADAN, B.Sc., Engr., Cairo University, United Arab Republic*
FrEDERICK PAauL Stecier, BM.E, University of Delaware
PerTer ALserT TuscHak, A.B., Dartmouth College
Master of Chemica Engracering B.M.E.. Dartmouth College
. ALBERT ANTHONY Vicanio, Jr., B.M.E,, University of Delaware
David Trosss Buzzpiis, BS. Usniversity of Minoeson®
Rosexy . BSc. Eng. Queess University &t Kings Canads
wm BOLE  Newatk Collegr of Engincening
ALD BS ChE. Deeael laststute of Technology -
Fupimuma, BOLE  Kyoto Usiversery, Japas
M'mm.'s ChE. W otcester Palytes hainx laststute
Muxarrr Cosaway Kax, Jo, BOLE, Umverssty of Delaware
Evwaxs Witian Lycxsean, BS. Usivensity of Caldformun, Berkele
Haxzy Evwann McCaxrmy, PRE . Colorado School of Mines®
mm BSc, Birmingham Ussversity, England
,mm'.w. BOCAE. The Cioy Usiversaty of New York

*ln Absentia
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Doctor of Philosophy

Berzasi Mama Dyrr ALLISON Biological Sciemce
B.A., University of California, Berkeley

Dissertation: A Cytochemical Study of Lipid Granules in Aging Popula
tions of Tetrabymens Pyriformis

Riciaxp Davip BEHRINGER Piychoiog)
B.A., University of Delaware
M.A., University of Delaware

Dissertation: Some Structural and Fonctional Factors in the Estimation of
Proportions
WiLLiaM JoserH BENTON Biclogical Science
D.V.M., University of Georgia
M.S,, University of Delaware
Dissertation: Indirect Hemagglutination and Bentonite Flocculaton witd

Rous Sarcoma Virus

BuaN Wininiam Bussey Chemical Engrueerin
B.Ch.E., McGill University, Canada
M.Ch.E., University of Delaware

Dissertation: Effect of Sutfactants oo Mass Transfer Rates at 2 Gas-Liquid
ae

Staniey Joserd CHLYSTEK Chemiiivy

BS., Duquesoe University
M.S., Duquesae University
Dissertation: Pyromellitic Acid Derivatives Part 1@ Aryl Pyromellitimide
Part I1: 14,6.9-pyromellitaztetrone and Related ( ompounds

Leon Nt Delarn Applied Sciemees - Civil Engimeering

BS., University of Missouri at Rolla
M.S,, University of Kansas
Dinertation: Stroctural Dynamics: A Discrete Field Approach

Joun Micuarl Ebmunvowicz Chemiriry

BS, Philadelphia College of Pharmacy and Science
M.S,, University of Delaware
Dissersasion: Studies on the Biosynthesis of D-amosamine

mm ErsTEIN Chemisiry
AB., Temple Universty
M.S., University of Pennsylvania

Dissertation: Factors Affecting Nudeophilicity in Displacement of Fluotide

lon from Isopropyl Methylphosphonofiuoridate

CHAVA FISCHLER Physics
M.Sc., The Hebrew University, Isracl

Disserzation: Combined Optical and Electrical Effects in Single Crystals of
ZoS:Mn

Franx Fox History
B.S., Temple University
M.A., University of Pennsylvania

Dissertation: French-Russian Commercial Relations in the Eighteenth Cen-
tury and the French-Russian Commercial Treaty of 1787

Ricsarp Leg Hivery Chemistry
B.S., Indiana University
M.S., University of Delaware

Dissertation: A Study of the Chemistry of Marijuana

Danier SterHEN HODGINS Chemistry
B.S., Elizabethtown College
Dissertation: The Active Site of Lactate Dehydrogenase

Davip Maunice HOFFMAN Chemistry
B.S., Texas Technological College
M.S., Texas Technological College

Diisertation: Further Studies on the Mechanism of Chlorinolysis in Acetic
Acid

Rosert Dare HocGe® Psychology
B.A., Kenyon College
M.A., University of Delaware

Dissertation: Two Investigations of the Effects of Response Uncertainty and
Degree of Knowledge on the Decision Process

BERNARD JosEr KrAus Chemical Engineering
B.ChE., Villanova University
M.Ch.E., University of Delaware

Dissertation: The Thermal Conductivity of the Carbon Dioxide-Nitrogen
System

ANTHONY LAWRENCE LAGANELLL Applied Sciences - Mechanical Engineering
B.S.M.E.. Rochester Institute of Technology
M.M.E., University of Delaware
Dissertation: Mass Transfer Cooling on a Porous Flat Plate in Carbon
Dioxide and Air Streams

RAYMOND THOMAS LEISFRIED Chemistry
B.S., Bates College
Dissertation: Studies on the Oxidation of Organic Molecules by Molecular
Oxygen

*ln Absestia
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ExnesT ALAN UEBLER

B.S.. Univers:ty £ 11 s
M .Ch.E., University of Delaw
Disertation: P b ¢ Flow of | |
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Rosext Kmx Wickes, 1l

B.S. Juniata ¢ &
M.S.. Universty of Delaw
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B.A., The Rice |
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Jack Craries Wil
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BME.,I f Delaw
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James Roserr JoserH WoOODYAR?
B.E4d. Duguesne |
M.S.. University of Delaws
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RoOBERT ALFRED YATH
BS.. Worcester Polyte
M.S., Worcester Polyte I

eriation: The Mot t Sphencal-Cag

Topias OREGON YELLIN

B.S., Philadelphia College of Pl

M.S., Philadelphia College of

ALBRIGHT GRAVENOR ZIMMERMAN

ROBERT Err10T ZUMWALT

Chemistry
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homa Activity of Guinea
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ACADEMIC COSTUME

The use of the academic costume, which seems to have originated
in the English universities of Oxford and Cambridge, has been tradi.
tional in university life since medieval times. In England and other
European countries academic attire generally is distinctive with each
university so that very colorful ensembles of diverse styles are com.
monly used abroad.

Unlike European academic apparel, the academic costume of

’ American universities follows a regular pattern, the styles and colors
having been established by an intercollegiate agreement in 1895 Cap,

hood, and gown are prescribed in style. Color variations indicate differ-

ences in the ficld of knowledge represented and the conferring institutions

HONORARY DEGREES The mortarboard cap is identical for holders of bachelor's and master’s
degrees. For holders of the doctorate, the cap may be made of velvet and
the tassel may be gold. Candidates for the bachelor's degree wear the tassel

Doctor of Lau on the right side of the cap, changing it to the left side after the degree
has been conferred.

The bachelor’s gown is designed with full sleeves. The master's

gown, designed with sleeves closed at the base and slit at the elbow,

Doctor of Lau appears to have half-sleeves which leave the forearm uncovered. The

doctor’s gown has bell-shaped sleeves with velvet bars and is faced with
velvet around the collar and down the front edges

Cranence A. Furbmm

Woran Winoer Lamd

Hoods representing the three levels of degrees differ primarily in
size. Many institutions, including Delaware, do not use hoods for the
Rasswne Mauil baccalaureate degree, only for the master's and doctoral degrees. The

colors of the hood lining are characteristic of the conferring college
The University of Delaware colors are blue and gold; University of
Doctor of Science Pennsylvania, red and blue; Columbia, blue and white; etc

Doctor of Lax

FreEpenick Serrz The color of the velvet border of the hood indicates the branch of
knowledge represented. For example, the color for Agriculture is maize
for Arts and Letters, white: for Education, light blue; for Engineering,
orange; for Home Economics, marcon: and for Economics, copper

The order of march for the University of Delaware commencement
procession is as follows: Associate Degree candidates: Bachelors in the
Advanced ROTC Program; Bachelors in the College of Arts and Science,
Agricultural Sciences, Enginecring, Education, Home Economic s, and
Business and Economics; Bachelors with Distinction and Honors; Master's
Degree candidates; Doctors of Philosophy; Faculty; Recipients of Honor
ary Degrees; the President; the Deans: and other principals. Distinctive
banners preceding groups in the procession mark the different academic
areas, with border colors signifying

by each.

the branch of lurmng represented
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{LMA MATER

Music by A. ). Loupis

sware. in loyalty we stand,

Jorious days beneath thy guiding hand.

me thy colors p:nudl)‘ bear,

gng. Al hail to Delaware!”

Order of Exercises

Processional

Academic Processional March .ooooovovrneoeeooo

s matrs Carl Engel

INVOCATION

The Reverend Michael Szupper, Ph.D.
Newman Chaplain

ADDRESS

Dr. William Maurice Ewing
Director
Lamont Geological Observatory of Columbia University

Music

Music for a Ceremony

O B S, RSy e et Jobn ]. Morrissey
Combined Concert and Symphonic Bands

J. R. King, Conductor

CONFERRING OF DEGREES

John W, Shirley, Ph.D.
Acting President of the University of Delaware

Singing of
University of Delaware
ALMA MATER

BENEDICTION

The Reverend Michael Szupper

Recessional

March Processional

................. Clare Grundman

The audience is requested to remain until after recession of the Platform Group.

The music preceding the exercises was contributed by the
Combined Concert and Symphonic Bands.
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ASSOCIATE DEGREES

CANDIDATES PRESENTED BY VICE PRESIDENT GeorgE M. WORRILOW

Associate in Arts
BarBARA DEIGHTON GLATZ®

THE ACADEMIC PROCESSON Associate in Science

The conferral
al of degrees is in the order of the lowest degree to the highest degree

nd by colleges in the order of SeRnIOnity

THE OroEr oF Marcu

Entening from the north end of the stadium left
Assocuate Degree Candidates
Advanced ROTC Candidates
Bachelor Degree Candidates, College of Arts and Science
Bachelor Degree Candidates, College of Agricultural Sciences
Bachelor Degree Candidates, College of Engineering

Entering from the south end of the stadiam
Bachclor Degree Candidates, College of Education
Bachelor Degree Candidates, College of Home Economics
Bachelor Degree Candidates, College of Business and Economics
Bachelor Degree Candidates, College of Nursing

Bachelo
‘t Degrees awarded with Honors, High Honors and Distinction
Master's Degree Candidates

Docior's Degree Candidates

Entering from the north end of the stadium center
The Banner Carriers

The University Faculty
The Platform Group

‘*————-—;———a

AMes JoserH CoLr®
MIT ALLEN GROH
Mary Kay WHETSELL HARMON*

ANNA Berieg WeLoiN LEwis
FREDERICK WAYNE PARLIER
RuTA LENDINS ZADZIORSKI

Associate in Applied Science

guw\ AUGUSTIS ADAMS
UE ANN AINSWORTH
CAROLYN ANN JONES ALEXANDER
DONNA LEE ARMSTRONG
LINDA ADELE ARNDT
Susan ELLioTT BARTH®
CaroLE LYNNE BINGHAM
LiNpA LEA BLACKWELL
BeaNarD Bonk JR.
MAry Louise BRADLEY
WAYNE ALLEN BrOwWN
NANCY ALICE CALLAWAY
Paul Francis CATALDI
STEPHEN DANIEL CHERRY®
Rosert MicHAEL COOKE
JoHN SHArp Davis
CarLTON RoBERT DAWSON
JAMEE FrancEs DE BOEr®
eFFREY HerserT DoOsss
AVID ALLAN DOBRANIECKI!
Leanis BrancHe LeacH DONOVAN
IANTHA JANE GARNER®
Resecca Louise GEORGE
OYCE ANN GILMORE
ICHOLAS THOMAS GREGORY
KENNETH MALVERN HAINES
ANN ELiZABETH HALDEMAN
SusAN MaArYy HARBOURNE
CaroL ANN HarT
WAYNE JoE HARTNETT
STeveN Lyie HENGEL
KATHLEEN RuTtH Hirp
Currorp WiLLiaM HUDSON
Rocer James Hupy
LEONARD BRUCE JOHNSON
PATRICIA ROXANNE JONES

LuTHER JAMES KEMBLE
HowaArDp SHELDON KIRSHNER
Jerrrey DaviD KIRSHNER
CaroL JEAN KLINE
SHARON EL1ZABETH KOOPMANN
MicHAEL PATRICK LEVITSKY
MARGARET ANN WEAVER LuzAK
NORMA JeAN MALIN
JouN DOUGLAS MARINE
g\m FRANCES MarsiLu®

AVID WALTER MASTEN
ANNE MARGUERITE MCMAHON
LErOY ALLISON MILLETT®
AUBREY CHANDLEE MOORE JR.
ROSEANN NARDO
Davip LEroy NYE
CHRISTINE ANASTASIA OKONIEWSKI
BeverrLy SUE PAuL
WitriaM COMMONS PHILIPS I
LENA ZUTZ SPIVACK PLUNGUIAN
PryLLis LOUISE PRICE
Roserr Lewis Reep II®
ANN RINGLER RICHARDS
PATRICIA ANNE ROBINSON
BEAU WILLIAM SAUSELEIN
SusaN LYNN SHORT
EvA ANN SKRIPCHUK
ALEXA JEAN SMARTE
DEesORAH ROSE STIGLIANO
WALTER DANIEL WAGAMON
GARY ALLEN WARD®
CATHERINE WHITE
MARTIN BRENT WICKERSHAM
CAROL REGINA SANDBACH WisOR
Lois JANE WIVEL
MICHAEL ALEKSANDER ZAREBICKI®

Associate in Applied Tecknology

GREGORY WELLER CLARKE
STEPHEN LAWRENCE MOORE
MicHasL JosepH OTLEY

*In Absentia

ARTHUR JEFFREY THOMAS
RONALD JAMES WORDEN



BACCALAUREATE DEGREES
COLLEGE OF ARTS AND SCIENCE

CANDIDATES PRESENTED BY DEAN Anrnorp L. LipPERT

Bachelor of Arts

CARL ANTHONY AGOSTINI

GAIL ELLEN ANDERSON
RONALD CARL ANDERSON

FrED FRANCIS ARMSTRONG 111
JOANNE ELIZABETH ARMSTRONG
WILLIAM ARTHUR BAILEY
MARGUERITE ANNE BAKER
RICHARD SCOTT BAKER
WiLLiaM Davip BAKER

ALICE CAROLINE BALDWIN
ROBERT WiLLiAM BALy
THEOPHILUS ALEXANDER BArRmAM I1I
PHYLLIS SHIRLEY BARNES
SARAH ADELIA HOWARD BARNES
DONALD BArTLETT 1I*

ANNE Louise L GATES BARTON
PAuL GEORGE BASEHORE
RICHARD MARK BAUMEISTER
PAMELA CAROLE BEAMAN

RuTH SHELTON BEARD*
CHRISTINE DEBORAH BELFORD
EArL HEALEN BENNETT Il
LYoN BRADLEY BERGH
LAWRENCE JOSEPH BIDDLE
DoNALD EpDWARD BiEuN
BARBARA ANN BIESINGER
GERALD ROBERT BirL

JoaN D. Broom

GARY TAY Bruri

JouN HENRY BRAUNLEIN

JEANNE KAYE McCDONALD BRENNESHOLTZ

KATHRYN JEANNE BREWER
LAWRENCE EDWARD Bropuy*
JAMES RICHARD BRUNNER
BoNiTA ANN BRUNO
CAROLYN DIANE BUCHANAN
JAMES LAWRENCE Bupp
MARY Louise BupiscHAK
EbMUND JosepH CAIN Ji.
PATRICIA ANNE CANNON
Vickt LYNN RotH CARMEAN
BrRUCE DouGLAs CARRICK
BEVERLY GRAHAM CARTER
LiLLiaN NaoMi MARY RiLey CAsSEL
WiLLIAM FRANK CATTELL
RAMON MicHAEL Cecr
CATHERINE DIANE CHAPIN
RICHARD JAy CHERRIN
JAMES ROBERT CHiLcurT
MARYANN PATRICIA CLEMENTE
LAURENCE ALLEN CuFTON
JANICE LYNN Cror

OLNEY HuNTER CrowEr

*In Absentia

ROBERT MASTEN CLUNIE
RoseERTA Louise CLUNN
CATHERINE JOANNE Duncan Come
RoGER WiLLiaM CONANT®
WirLriaM MicHAgL Conrey 111
KATHRYN ANN COUDEN
Doucras Cox

MARNA Havarp Cupp
PATRICIA JEAN DALy

LinpA BerwinDp DANE
ROBERT SANDERS DARDEN
ALMA ErLEaNOR DARLING
KENNETH MARSHALL Davis
THoMAS RoperT DeCaMPLI®
MARGARET RUTH DENITHORNE
Wittiam KENNETH DERICKSON
MArTHA ANN DERIGHT

RitA Marie DeEVLIN

Josepn Joun Dick

ALrrep Dominie DiEMEDIO *
JOAN Manrie DINEEN

EUGENIA MARGARET DISABATINO
Percy Lowry DONAGHAY
Rosert HUuGHES DONAWAY®
MARGARET ELLEN DONOVAN
Mary Crceria DONOVAN
MariLyN Joan Doto

JAMES MICHAEL DOUGHERTY
THOMAS ALserT DOwWNS
Joan Carore DrAPER

Vinct Maria IanNuca DruepiNg®
MAUREEN THERESA Durry
Wirriam Kmkus DucpbaLs®
James CaLvIN EBERLY

JurLie O'BriIAN EDWARDS
PAaTricia Ler EGGERT

Erviorr HENRY EHRLICH®
GrAce Lee Erniorr

MARY RANDALL EPPRIDGE
JOHN LroNARD ERICKSON JR.
SANDRA EstHER EsrosiTo
JEANNE Mitrer EWING
MORTON ALFRED FALLER
SusaN CaroL FAUNCE

PETER THOMAS FEENEY

PETER ANTHONY FERRARA
GEORGE ArLAN Forp*

James Ciamm Forp*

LYNNE HECKART FRAZER
ROBERT STEPHEN FREEMAN
ELLEN Marcia ComiN FREIREICH
JuoitH ANN GissoNSs
JEANNE YVvONNE GILMORE

WiLLIAM ALLEN GLASENAPP

MARGARET MARY CRATHER GLOYD

RAYMOND STEVEN GOLDBACHER

ROBERT DAviD GOLDBERG

STEVEN DAviD GOLDBERG

WAYNE CarsON GOODING

FreppyY LEE GOODMAN

JANET JUNE BARTHOLOMEW GOSSER

ANTONIO MEDARDO GRANDA

BARBARA ELAINE GRAY

GERALD ELMER GRrAY

KATHRYN FrEpDRICA GREEN

RONALD TERRY GREENE®

PHyLLIS ELIZABETH BUONO GRIFFITHS

DONALD BRUCE GRIMME

LoweLL LESLIE GROUNDLAND

MICHAEL JAMES GUERRIERO

Sioney Wirmer Guest 11

KeENNETH CHARLES HaAs

KAREN MAy HAND

Lewis JAMES HANKINS

LiNpA DARLENE HARDY

MARGARET THELIN TURNER HARDY

WiLriamM Devier HarrLow®

ELizABETH ELLEN GULLEDGE HARMER

JAMES PATRICK HARTNETT

ELSIE VIRGINIA BRUCE HARVEY

EpwiNn Leo HassensTeEIN I

PauL EArL Hess

MARGARET CAROL HITCHENS

JoN Davip Hoey

CALVERT THEODORE HOFFERBERT JR.

JERE DoucrAass HOOVER

PATRICIA JAYNE HOWELL

SuzaANNE HubDsON

Davip NoRMAN HuURLBUT

CHARLES WINGATE HURLEY JR.

DarLENE BeETH Huszmi

SANDRA LEe HYNSON

TERRY LEE IRWIN

VIRGINIA ANN IVIN

DIANE LOUISE SERFF JABLONSKI®

THEODORA REBECCA HUGHES JACKSON®

JOSEPH MILLARD JACOBS JR.

STEPHEN MORRIS JENKINS

MARGARET ANN JOHNSON

THEODORE SHARPLESS JONES JR.*

RICHARD ERNEST JUDSON

Linpa Louise KEISER

JOHN BARTHOLOMEW KENNEDY*

JamEes KENNETH KENTON

VIRGINIA MARGARET KILOREN*

MARTHA JANE KINKAID

Joun Cooke KINNAMON

IRA CHARLES KiRCH

Lestie ANN KaspER KORALEK

BArRrRYy MerepiTH KroLL

CAROLYN EpwWINA KUHWALD

JOHN ARTHUR LARSON

ROBERT ANTHONY LATINA*

ic‘»‘szpu ALBERT LATTOMUS
CHAEL GEORGE LAUGHREY

PAMELA CLAIRE ApAM LAWTHER

*In Absentia

WEeENDELL CARRIER LAWTHER
ROBERT JOsEPH LENNON JR.
Nancy CrAme Lewis
ELBERTA BERNICE LIEBERMAN
FRANK JosepH LINZENBOLD JR.
MEREDITH ANNE LITTLER
MARY ERICA LOEWENSTEIN
KARL FreEpERICK Loucks II*
ROBERT RICHARD LowiCKI
DAvip ELLSWORTH LYNN
MARGARET SyBiL LYONS
MARIANNE PATRICIA MACKLIN
BARBARA EILEEN MADDEN®
CaroL Jo MADDEN
WiLLIAM FRANCIS MAGARGAL
LESLIE JANET MALONEY
THOMAS FRANKLIN MANGOLD JR.
OHN ROLLAND MANZKE
AYMOND STEPHAN MARKOWSKI
CONSTANCE VIRGINIA MARSHALL
PETER STEPHEN MARTIN
JEANNINE ANDREA MARTINO
JoHN JosEPH MATARESE JR.
OHN UGHTY MATLACK *
AVID PHILIP MATTHEWS
FREDRIC CHARLES MAY
SusaN HELENA McCarr
PaTricK Francis McCANN®
RoBERT JAmES MCCARTER JR.*
Brap Earr McCorp*
ANN Louise McINTOSH
ROBERT PARKER MCMULLEN JR.
EDWARD ROBRERT MCNAMARA
CHARLES PALMER McVAUGH JR.
RICHARD BrowN MEead
Davip JaMEs MEADOWS
DONNA JEAN MINNER
FraN GaAiL MITCHELL
VIRGINIA MARIE MONAGHAN
CrAlc ALAN MOORE
JAMES LAYTON MOORE
JuortH ANN HUTNICK MULH®RN
JAMES THOMAS MURPHY
SyiLvia BErRtuIN MUTNICK
JerRrY MAX NORTON
Joun MicHAEL O'DONNELL JK.
ANTHONY Davip ORGA JR.
KAREN ANN-MICHELLE MAUCHER OSWALD
ARTHUR WiLLIAM PANARO
JANE ANN PauL
ANDRE JOHN PECQUEUR
NANCY ANN MOORE PHELPS
WiLLiaM FRANK Pracx IlI
EpwARD GERARD POLLARD JR.
THoMAS MicHAEL PoviTz
James Lee Payor Jr.
BurToN FRANKLIN PyLE Il
RICHARD MICHAEL QUINN
RoNALD RAY RaMBO
SAMUEL REYNOLDS RAsH
MICHAEL STANTON RAYBOURN
James WiLLIAM RAYNE




LINDA ADELE READE!
MARrY Louise REESE
JupitH GaiL REpP
CAROL ANNE RICHARDSON®

ARDEN LEE ROBERTS

CHArRLOTTE Euizaperi Posry ROMINSON
Pty WiLey Rosfoe

FREORIC MANLEY ROMM

Joan HEeELAINE KAUFMANN ROSEN
JANET SusaN ROSENBAUM

SHARYN JANE CALLOWAY ROYLE
HaroLp EpwiN Rusin®

JouN FrANK RYBINSK!

Davip KARL SAcHse

PIRET SAKSEN

GEORGE THOMAS SANDBACH

CARL NELSON SCHLATTER

SusaN Mary Scorr

TRACY ANNE SHANE

ALAN ARTHUR SHAPIRO

JANET DEE SHAPIRO

RonerT E0WARD SHirLEY

CAROL ANN SHREFFLER

CAROL ADRIANE SHRIER

NOELLE THERESA SICKELS

ALAN MURRAY SILVERMAN

ROSEMARY ELIZABETH SIMEONE
WARREN DON SiMMONS

ELIZABETH PRIOR SINCLAIR

LYNNE SINGER

ARTHUR WILLIAM SMITH Jr.
CHRISTINE MARIE SMITH

RONALD CLARENCE SMmriTH

TAMAR ANNE KUCHARSEY SMITH
NANCY BEATRICE SoBOLEWSKI

JOHN BRUGGER SOUTHARD

STEVEN STVLIANDS STAVRARIS

JEAN KATHRYN STEARNS

MAURICE STEINBERG

DWiGHT Davis Stewanr

BOHDAN RoMAN TANCHUK

DORINDA TANZELLA
Jovce Louise TaTman

PauL Donavpson ALcen 111
PAUL JAMmEs ANDRISANI
PAMELA BaiLpy
BAYArD Oscar Bavis
ROBERT Aran BeAven
gg:;:sl:aouom:ux

RANCES ZIEGLER
Epwarp Scuem CusTer qulr.
JOSEPH Henmy Dgyp Nero
EbwArD Gerarp EzranLson
MERLE CLIFFORD FAUSNAUGH
JAMES Warton Fercw
THOMAS Josepy Grorce
BARBARA "Caxor Hovroviak
JOANNE Lyncy Horn
MicHAgL EVERETT JEnking

*In Absentia

Bachelor of Science

Mancuerire McQuarnis TAVES
WarkeN ELLswORTH TAYLOR
PHiLipre TENRET

Harny Kenoart Fooxks Terry*
Lois Brancue THIEN
KATHRYN MArseTH THOMAS*
EstHEr OLNEY TOOTHMAN
Lo ELDON TREADWAY
KATHLEEN ANN TREPPER
Braing Prven TunNmx
AntHur WiNFiELD TWITCHELL
Mary LiNpa VANNOY
SIGMUND Joun-PAUL VAN RaAN
CAROLINE MARY VARGAS
Janice Lue VicKEenrs

RoLAND HALLETT VINYARD
ATHENE Viamis

GLORIA VON Berc*

Davip Lawnence VonN Kirerck
Rosert EmrrsoN VOORMERS Jr.
GENE HYMAN WALDMAN
JOuN SamuEl WALKEK

ANNE Canol Wanp*

Jorr Eowarps Wasiey Ju.
GarY RicHanp Weaver

Satry Wesn

Lynne Cavnenune Weinst
Nancy Lounser WeLoy

Davio Anorew WHEELER *
James Steauing Wintenunces 11
Harry THoMAs WiNwARD
Henay Avrexanoen Wise 11
KENNETH JOuN WissLER
Wittiam Epwanp WOLSTENHOLME
Many Emora WOODMANSEE
JAMES BrONNA WRIGHT
RicHanp Lawnence WRIGHT
MiCHAEL JoNN WRISTON
Joun Ruporen Wyks Jr.
Franx Ler Yracer

Banny Epwanp ZAKAR
RonaLd Mark ZYCHOwsKl

Caxore jean Murpny JONES
Maukice Bruce Jones
Rosent THOoMAs KEaN Jr.
Ratry THoMmAs KitMON Jr
Huxx: Koty
THOMAS WiLLIAM MACKNIGHT
JANET MancAreT Cross MASLANKA
RAYMOND Lawnence McCARTHY J&
Bruce Nriw MCMAsTER
CaroLyN Many MCNEKCE

OMN Baxen MrrrorLpER

HOMAS JoserH NELSON
Wittiamn Lioyd OssunN
JANET Victomia PACCIONE
SALVATORE FrANCIS PALERMO

ROBERT ALLEN PRIBUSH
NANCY LYNN REYNOLDS
JosePH PATRICK RIGNEY
JupiTH ELAINE ROSENBERG
JOHN ApAM ROSLAN

THOMAS WESLEY SCATTERGOOD
CHARLES ANTHONY SCHEIB
FRANCIS JOSEPH SCHIAVELLI

*In Absentia

HorsT FRIEDRICH SCHRAN *
JOHN ROBERT SUCHANEC
RAYMOND WILSON TALLEY
CaroL ELAINE VAN DykEe
CaryLL ANN Wack
ELAINE SARA WALLES
Epwarp Howasno WEBSTER




COLLEGE OF AGRICULTURAL SCIENCES

CANDIDATES PrEsentio 3Y DeaNn Wittian § McDanie:

B.:.‘!f*fu 4

ROBERT WHITNEY ARMsTRONG *
MArk RomesoN Baney
MaxtHa Chanres Bicos
Wittiam Evan Brasson Jr
ConaaD Benaxk Dancy*
Cant PHiLL» Davis

WARREN ALien Davist

PriLr Ricuars Dovson
CasHAR WessTER Evans Ja
LiNnoa ANN Fernaro

\_\"uum Eoward Hanoy
FREDERICK JamEs Hammson I
PETER LAYTON Heusexces
Crate Hi

CHarLEs Bovarp Hosan
LeoN Warnwicx Hoxe
Wittiam Hexay Hoxwirz
EowarDp Neverson Howewy 11
Bruce Lesten Hupson

James Busming Karwarcy
ROBERT Lous Lawson
Wiiuian H € Lavron

Davio Warrex Lioyp

Sln Absenmsia

Sczence in Agriculture

ZANE Nt Marxowrrz
Janes Micuart McDowsil
WiLLiAM Ray Meaxs
WALTER Frankimn My NIGAL In.*
EUGENE FRANK PraTT
Eoward Jor Sanp

ALAN Stermen SLOBO JAN
RICHARD WarTeas Su ALL
ALFRED ROBERT SONCHEN 1
W. Sternen Sooy

ROBERY Twrrany Sraroo

LUING

Desoran Ann St THERLAND STEVENS

STEPHEN Eowarp Stockwrrl
THoMAs Curtis TAYLOR®
WiILLiAM Franx TAYLOR
JOUN MILTON TOOTHMAN
SAMUEL Dexsy Waixen In
Franas Josern Wess
ALLEN M. Wancex

David Joun Wiartrocx
Linoa Came Wirson
Wittiam Ricuanp WosmacH

—

COLLEGE OF ENGINEERING

CANDIDATES PRESENTED BY DEAN Epwarp W. CoMINGs

Bachelor of Chemical Engineering

ROBERT ALAN BaArcus
FREDERICK CARL BINTER J
JOHN Henry BUEHLER
THOMAS JoserH COLLINS
CHARLES EUGENE FEIGLEY
WALTER ZABUD FLETCHER®
Bruce CHARLES GELSINGER
JOHN EpwiN GREER Jk.*
RiICHARD HENRY Haar
RICHARD ALAN HaMILTON
JOHNNY LYNN HENDERSON
ABBAS HONARDOOST

JAMES LYyNN HoPKINS
RICHARD JoserH HORVATH
Doucras WELZIN JoHNSON

Bachelor of Civil Engineering

JOUN WORTHINGTON AUSTIN
CALVIN Davip DisNey
ROBERT JoserH FisHER Ji.
JAMES FRANK Lane III
ROBERT ROy LARASON

Bachelor of Electrical Engineering

JOBN Francis Bizjax

ROBERT SAMUEL BREEN JR.
DoNALD EuceNe Cain

WiLtiam Kenprick Cary Jr
ROBERT ALAN DaLTON

JAMES Josepn pE Courcerre III
CARL AUBREY DOUGHTEN Jr.
GARY JosepH HAGAN

Bachelor of Mechanical Engineering

NORMAN DaLe Best

RoBERT EDMUND BLeY Jr.
RUSSELL JoHN BONADONNA Ju.
GARY PETER CHANKO

DoNALD RaYMOND COHEE *
RicHARD PAuL Davitr

MELVIN RAY FAHNESTOCK*
JAMES ANDREW FRANCIS

DEAN Scotr Grrcurist

JOHN PHiuip GreiNer
CLUNTON Hewrrr Hussarp Jr.
MARILYNNE ELIZABETH MAZOCK Jacoss
ALBERT Francis Kirsy Jr

Bachelor of Arts and Bachelor of Chemical Engineering

JOSEPH WiLLiaM BREEN *

*In Absentia

Bruce Braororp KircHin
KENNETH BYrRoN KYTE
DAvip MeErRCUR LUKOFF
RONALD RiCHARD MAzIK
JosepH HaMiLTON McMAKIN
JAMES ‘MERRILL PROBER
DouciLas ARTHUR ROBINSON
RicHarp DEee Scort

GARY JOSEPH SEGER

JOUHN HOWARD SPEIDEL JR.
THOMAS HOWERTON VANDERFORD JR.
PHiLip EARL WALTER
GEORGE DAviD WINN JR.
JOHN BOTELER YOURTEE

GLENN BRUMLEY PUSEY JR.
ROBERT YORK ROCHELEAU
PAuL CLIFFORD SHIVERY JR.
JouN JoserH ZDEB JR.

HENRY MACEwAN JoHNsON III*
RICHARD BING-YIN LaMm

JAMES HARRY MEACHAM
GEORGE WARNER PHILLIPS*
ROBERT WALTER RAHE

GEORGE ANTHONY REIBLE JR.
BRUCE ARTHUR TERRELL
KeENNETH FENWICK VEITH JR.

PETER EUGENE KRAPE
STANLEY LEVINE

BRENT LUTHER MARSH
GERALD LEE MITCHELL
James Davip NicoLr®

OREN BURTON PHILLIPS JR.
ROBERT HARRINGTON PIGFORD
PATRICK JOSEPH REYNOLDS
James HENRY RooNEY III
EUGENE NORRIS STERLING JR.
FRANK JosepH VOSHELL
STEVEN KENT ZARING




Bachelor of Arts and Bachelor of Mechanical Engineering

CarL FreDRIC RIEGEL NORMAN WiLLIS STOUFFER

Bachelor of Engineering Administration

Chemical Engineering Mechanical Engineering
FReDERICK CARL BINTER JR. OLeN McCreapy Boyce
RONALD RICHARD MAZIK GERALD MADEIRA DAILEY
RoBERT ROy PETERS WitriaM DeLeoN EATON®

PETER NAIRN FERRICK®*
GEORGE TOWNSEND SINGLEY III

Civil Engineering JoHN ROBERT SLACK

JOHN ROBERT STARZMANN
PHILIP JAMES BLATTAU GEORGE MARK STOFEGA JR.
CaRL WiLLAarp FUNCH JAMES CURTIS WS *

ROBERT CARROLL PARKE*

Elecsrical Engineering

ALFRED ROBERT KEIBLER JR.
JOANNE KATHRYN LiGH
MATTHEW CAMERON MINKER III
LAWRENCE JAMES MOORE
ANDREW LAURENCE SULLIVAN

*In Absentia

COLLEGE OF EDUCATION

CANDIDATES PRESENTED BY DEAN Roy M. Harr

Bachelor of Arts

DONALD STUART ARMSTRONG
PaAMELA ALwYN MOUNT BUCKLEY
Jack Francis CHELUCC

NANCY MAriE WAGGONER COLLEY
NANCY CarLyLE GissoNs CULLEN
THoMAS FrEDRICK CURLEY
PENELOPE TORBERT DEAN
WALTER ANTHONY DEeLGIORNO
PAauL MicHAEL Dirv

CaroL MAy DossoN

Doris BAiLey DONALDSON

Jo LinoA DouGLAss*

BERNARD LAWRENCE DWORSKY
MARION JEAN FELTON FETTERMAN
ROBERT HARRISON HALLSTED JR.
VIVIENNE JUNE MAsORs HENRICHSON*

ANNE ELizABeTH Hick MAN HEgBOLDT
HARLAN EpwaArD HIGHFIELD JR.
Joyce RYAN JACKSON

ErLaiNe EDITH JAQUES

ELEANOR KAPLAN

JoHN LesLie KINSLER

BARBARA ANN MnrTEN Lioyp
BrENDA GAY LunpBLAD

JOHNNYE SUE MILLER

JACKLYN THOMS MITCHELL MURRAY
Davip Near Muxo

JurLie ANN NERLINGER

KATHARINE ELIZABETH VREELAND
Roy LesTer WHEELOCK

ELLEN VIRGINIA WHITFORD

LYNDA JEAN ZAHN

Bachelor of Science in Education

JoHN LAWRENCE APOSTAL®
JupiTH ZULETTE ATTWILL
Rurus BARKER BAUSELL JR.
ROBERTA JEAN BECHER

SusAN LANGDON BENSON
MARGARET MARY BENzZ!

MARY CATHERINE BEYMER
LESLIE JOAN BINDER

Doris Louise BLANSFIELD
DoNNA MARIE BLiss

SUuzZANNE ELIZABETH BOYER
BARBARA ANNE JOHNSON BRYANT
ALICE LINDA BURNS

PaTRICIA ANN CAIN

MARIAN CHRISTINE CAPANO
PATRICIA ANN TALBOT CHALMERS
MAUREEN DOROTHY CLARK
VIRGINIA FAYE CLEMENS

MARY ELLEN COVERDALE
MariLYN JeEaANNE Cox

MiICHAEL ANTHONY DaAvirr Se.*
SusaN Lee LoerrLER DELANEY
ANNA TeEReEsSA CLEMENTE DERRICK*
JOANN MARIA DEevINE

DiaNA Caror Jewerr DiEMEDIO
CHRrISTINE FaYeE DoLE
MARGARET DICKERSON DOORDAN
GALE ErizaseTH DriscoLL
Jovce PAuLINe DzienNis
CATHERINE MARY EHRET
SuzanNe CorrLeeN ELvioTT
JoAN ANN ESCHENBACH
MARGARET BRUCE ESHAM
DIANNE FAYE NEHRING FARABI*

JOSEPHINE ALICE PERRONE FERNANDEZ

BARBARA LEE FRANK
JosepHINE CLIFTON GABY
ANNE TANGUAY FLICK GARRISON

*In Absentia

MAry LynN GoTscH
HARRIETTE YANCEY GRAVES
RicHARD HOWARD GRIFFITH
BeverLy ANN GROVE
EiteeN OLIVE PLUMLINE HAHN
Lestey CHRISTINE HALL
Jo ANNE STATON HART
SusaN PIERCE HAVEY
CATHRYN LELAND HENDRICKSON
Iris Louise HoGue
Sonia Carrie HOPKINS
MARGARET FRANCES HyatT
MARIANNE SCOTT JOHNS
KaTHLEEN Kabis
KAREN ELISABETH KAMPHAUS
BERNADETTE KLONOWSKI
CAROLYN JESSICA KRAJEWSKI
éuom« Louise Lapp

eTTY FOSTER LARRIMORE
VIRGINIA HELEN FRESE LARSON
Vickie RENEE LA SAGE
NORMA JEAN Savace Lawior
BARBARA JANE LERCH
MARGARET ELzzABETH LipsCOMB
CHrSTINE REGINA LOGUE
DesoraH CaroL Luprow
DoLoreEs LYNNE LYNCH
MariaN ANN COLONNA MARION
MARGARET KATHRYN LUBERGER MARRIOTT
PaMeELA LYNN LeArNED McCrysTaL
BeverLy JEaN Mick McGuIRE
Bruce THOMAS MCQUILLIN
SHARON ELIZABETH MEARNS
Mert Jo MONTAGUE
JANE ESTHER MURRAY
CHERYL LORRAINE SHORT MYERS
KATHERINE JOoSLYN NIEDERRITER




BARBARA JEAN Nocrria

Mary MARGRET NOONAN
BARBARA LEE Stauvicur Nyess
MARILYNN RUTH Jarmerr OrmiNcer
KuisTin Berre Orro
CATHERINE OLGA Parpas
VINCENT CHESTER PARKER
Kraxa vonN Borster PasQuino
GENARO JOSEPH PENNACHI
JEANNE OLINE PEPPER
Evien Custis Pemay

DiANE PAULINE Pristen
CanoL ANN Poren

EVELYN MAY RAPHAEL®
PATRICIA ANN Resar

HerLeNn Marie REYNOLDS

JANE Eima Rostee

EVELYN Luciiie SHarp Russsit
BARBARA JEAN SanDERS
BARBARA ANN REED Samma
Ciame Lousse ScuuiTHEss
KATHARINE STOKES SHippEN
WiLLiAM ARTHUR SHROUDS
Rure BENjAMIN Sircrr

Canore ANN Srrewicz

CAROL MARGARET SMERBECK
SANDRA SUSAN SPARKs

EvELYN Marir SrENCER

Jubtmi AiLeen Seickex

Manie ELIZABETH STANISZEWSK!
PENELOPE ANN STUCKER

ANNE WiGHT MACMILLAN THOMSON
Dororuy Maniz THORp
ELzanern ANN Tost

ELIZABETH JeaANNIE TOowNsSEND
Wittiam Epwand Tyrrer:r
ALEXis ANN VENTRESCA

Lestey Juria Wanp

JOANNE LONERGAN WaARREN
BERNADEYTE ANN SoCORSO WATSON
Binvir Cecine WrINSTEIN

Lots Aunriia Wiennt

MARGARET Erten WiiHerm *
PAMELA JEAN Wirtson

Teena Lousse WiLson

GaiL Louiss WiNTCzAK
PaTRiCiA Jane Woobns

Knistine ANNE WYsHOCK

Bachelor of Science in Physical Education

VINCENT Josern Deleo
WiLLiAM Warzen Densrock
SARA Tucker Garrison *
EUGENE FREDRICK GARRITT
STuART Cyrit GreEEn

Rra Auce Haro

BARBARA StaFFoRD BouniNG Hammonp
MARGARET VIRGINIA Harroror
ELizaseti Lousss Heacock
DAvID ANDREW ' nps®
PaTricia ANNE KELioGo
JEAN Evzasere KnicuT
ROBERT ALLEN LayToNn Ja.

Beanarp Francss Lusy
ANITA MarciaL

MiCHAEL ANTHONY McGLINCHEY®
Russet Wayne Mexeorri
GLomia Jean Rarrerty
Scorr Furpexick Rice

LiNpA JEAN SmrTH

Lynoa Louise Stuses
HEaTHER ANN STUTTARD
Francs Xavien Susacu
NANCY Lou Younc TURNER
Danier WaynNe Vare
SHARYN ANITA WINGATE

Bachelor of Science in Business Education

ALLEN Lewis Brrruan
PATRICGIA Austin BrLackinton
CATHERINE EUIN GrADEN

Cln Absentia

BARBARA JEAN Passmorr LEEpoM
SUSAN LORRAINE RASMUSSEN POLLARD

COLLEGE OF HOME ECONOMICS

CANDIDATES PRESENTED BY DEAN IRMA AYERS

Bachelor of Science in Home Economics

ALICIA ESPERANZA BOCAGE ALBANELL®
PATRICIA ANN BEECHER

NORMA JEAN BENNETT

NANCY ANNE BOweN

JoAN CAMERON

PatriciA CAMERON MINKER CANNON
MARGERY LEE CARDWELL

BARBARA BERRY COBURN

PATRICIA ARLENE Pase CoNLEY
MAry Louise Corsy

CANDACE MAsON CrorT

KATHLEEN ALICE MCMAHON DAHLENBURG

ANITA MAGTARETHE DILLENKOFER
MARJORIE ANNE FERRY
GAYLE ANNETTE GORMSEN
JuoitH ANN Gross

Jean Caror HALE

SHARON Louise Hare
BARBARA ELIZABETH HASTINGS
ELizABETH ANN HASTINGS
VIRGINIA JEAN HENCKEN
MARGARET NANCY HoPKINs
Janice Lee Huser

CarOLYN MARrIE KNEPLER
JeaN ANN KriMm

*In Absentia

CyYNTHIA MAE LiNGO
CAROLYN AGNES MACFARLAND
ROBERTA Crame HENISEE MEACHAM
MAry Berr Messicx
JANET LEE MiLis

ACALYN GAYLE PENDLETON
OSEMARY CHRISTINA QUITTENCE
SANDRA ANNE RAINER
SusaN ELIZABETH RANSLEY
BARBARA JOAN RAUSHI
LAURINDA JEAN REITER
NANCY JANE ROBERTS*

EAN SIMEONE

RRY SMITH

SusaN CARLA SMITH

PATRICIA ANN TASE

Crorice DELEMA THOMAS
DoNNA LYNN THOMAS
STEPHANIE LOUISE TRUSSELL
SusaN GaiL VANDYKE

LINDA JOAN VANVLIET
LiNDA THRYN WOODWORTH
CONSTANCE LOUISE YEOMAN
BARBARA ELLEN ZEITZ




COLLEGE OF BUSINESS AND ECONOMICS

CANDIDATES PRESENTED BY DeEaAN RumiN V. AustiN

Bachelor

CAROL ADELE ASTLEY
James DoucLAs BENNETT®
JoHN ROBERT BURNS
ROBERT SAMUEL CRONIN
RiCHARD LYoNs DUNNING
ALBERT JOHNSON GALF
ROBERT WILSON HAMILTON
GEORGE KIMBLE JAQUETTE

u/ Arts

ROBERT ELLwoOD LEACH
RoNALD Louls LEOUNES®
JerROME JOSEPH LIGHTEL
GrorGeE Erwoonp Martmin 111
DALe FrEprick OiMm

ROBERT WILLIAM SODERBERG K.
JOHN JOSEPH SPANGLER
Doucras Roy WEHR

Bachelor of Science

SUSAN AGNES ALLMOND

Louis PHILIP ARIFF *

GEORGE BRADLEY AULEN
FREDERICK ROBERT AYERS
REBECCA BACHMAN

CRAIG BRENT BAILEY

RONALD FRANCIS BASARA
WAYNE LEE BERGNER

DAviD ALLEN BEVERIDGE

PAuL BIDDLE JR.

GEORGE JAMES CHARTRAND
RICHARD ANTHONY CIFONI
CAry LEIGH CLINTON
Doucras MicHAeL CoOEN
RICHARD ERNEST CORDREY
DaNieL ArLexis COULSTON
JErFREY WiLLiAM Davis
MICHAEL JamEes DiDieco
JouN JosepH DONOVAN
JAMES NORMAN DOUTHITT
SUSANNA NAYi DoyLe
WiLLiaM Lewis DRUEDING
RAYMOND HARRY EVERT
BARBARA LEE FERGUSON
DAvip BAER FETTERMAN®
PAuL MARTIN FiArLa

GEORGE WOODRUFF Forses 111
SAMUEL JOSEPH FraBizZIO
JaMmEes DouGrLAs GEARs

LARRY DEAN GEHRKE

JeroLD STEVEN GoLp
STEPHEN ROBERT GRASECK
EUGENE MICHAEL HALL
BRIAN KEITH HARRINGTON
RoOBERT HErRBERT HiLL
STUART BARRY HIRSCHHORN
DONALD WAYNE HRYNYSHYN
Lroyp ArLr¥rep HUDSON Jr.*
BENJAMIN WALTER IGNATOWSK]*
WILLIAM STEWART JEFFERSON JR.*
WALTER ECKEL JONES
THOMPSON JosEPH KiMMEL J&.
JosepH EUGENE KINDREGAN [V*
DANIEL DAvID LAURINAITIS
ROBERT EDWARD LEjcAR

*In Absentia

JamEs PHiLLips LEwis
CRrAIG MARTIN LINDELL
THOMAS MARSH Lopez®
MARC STEVEN LuBIN
LELAND DouGLAs MACKEY
RICHARD FRANK MACSORLEY JR.
STEVEN JAY MAIsEl

Epric ROBERT MASON Jk
Ricuarp Cecit MELSON
NELSON WiLLiaAM MORLEY
JOUN ALLEN MORNING

WirtiaM ALEXANDER MORTON JR.

CHARLES STEVEN NIGHTINGALE
JaAMES WiLLArD NUTTER
JOHN WALTER OTTINGER
JOHN VINNEDGE PARKER
RiCHARD DENNIS PEARCE
Howarp Francis Porurrr Jr.
ROBERT ALLAN REED
Junson Cyrus RHODE Jk.
LAwreENCE Guy ROBINSON
RICHARD JAMES ROGERS
JEFFREY STEVENS ROLFEL®
EDWARD JOSEPH SCANNELL
WiLtiaAM CHARLES SCHAFFER
JOHUN PHiLLIP SCHUYLER®
GeorGe HiLary Serrz 1l
Epwarp Louls SiMON
THOMAS DarLe SkeLLY
ALAN IRVING SKLUT
RicHARD ST, Cram SmrrH®
THOMAS HAROLD SMITH
JAMES RICHARD STAUFFER
JaMmEs EpwiN STOVEKEN Jr.
FRANCIS EUGENE SzZCZERBA®
JOSEPH JAMES SzEwCzYK
GREGORY ANDREW TALAROVICH
JOHN TRAGER

FRED JoserH TRITELLI
THOMAS JoseEPH TRUSH
CLEMACE RICHARD VALIANT
HaAkry Louis WarLsH Jr.
WARREN ROBERT WHITE
MICHAEL WarD WICKHAM
DoNALD Oris WRIGHT

YDean's Scholar

COLLEGE OF NURSING

CANDIDATES PRESENTED BY DEAN Mary K. CARL

Bachelor of Science in Nursing

CAroL DEAN BAKER

JANET Louise BITTER

BARBARA ANN CAMPBELL

JoycE ANNE CARLTON

BArBARA LEg ArLINGTON DiCecco
LINDA Farri ErvIN

ALEXANDRA ANN GAWEL
LORRAINE HitMA HITCHENS
KAREN LEE IVERY

BARBARA LILLIAN JacOBS

ANN ARLENE MOORE

Mary Leg MURAWSKI

MICHELE JANE REGETZ

HeLEN ARLENE LYNCH RICHARDS
PatTriciAa ANN KEENAN Roor

JuoiTH ANNE CATHERINE SCHLINSOCK
LINDA PARVIS BRADY SEUTTER
PATRICIA ANNE SIMON

JoAN MAE WALKER

CHERYL JEAN YEAGER




Degrees with Distinction and Honors

CANDIDATES PRESENTED BY JUDGE James M. TunnErLr, JR.
President of the Board of Trustees

COLLEGE OF ARTS AND SCIENCE

Backelor of Arts

WiNirrep LEe ANGELO (with high honors)

WALTER WAYNE ArTis (with honors)

CAROL PAGE BArNES (with honors)

BARBARA JoAN BEmp (with high honors)*

KATHLEEN HELEN BONNEss (with honors and distinction in English)
HELEN STRICKLAND CORKIN (with honors)

SUZANNE JosePHINE CURRAN (with honors)

PaMELA BrsTor Baey Dierz (with honors and distinction in American Studies)
SaLLy ANN DunNiAP (with honors)

EveLYN Manie EfweN (with honors)

Crame THErese GEiszier (with honors)

Mazx Barry GoLorus (with hiﬁ:;onon and distinction in History)

AMES HARRY HAMMOND (with rs)

OHN DENNIS HARCKETTS (with honors)

ANCY ANN Hauser (with honors)

RicHARD Neiw HINDIN (with high bon:;sd)
SALLY JoANNE Hocker (with honors distinction in English)
HeLEN PiLc HomGaN (with honors and distinction in English)
SusaN Gay HustoN (with honors)
BeverLy Jo Humst Jones (with high honors)
RicHARD LeranND Kmsy (with honors and distinction in Biological Sciences)
ANITA Louise Dempsey LenNz (with honors)
gl.mup‘r!l{ ANN i.xs-r (with honors)

USAN PENELOPE LURK (with high honors and distinction in Psycholo
Louisa ANNE DaMIANA Mnrm‘b(with honors) >
EsTHER MAY Mascaro (with honors)
PATRICIA ANN MCGANN (with honors and distinction in Philosophy)
Kave Luarie Mercer (with honors)

EFFREY IRA MILLSTONE (with high honors)

HOMAS PAUL MooRe (with high honors)
ANN FRANK PENNELL (with honors)
ROBERT WAYNE PERozzi (with honors)
KATHRYN ANN PrpPIN (with honors)
SusaN JANE ROBINSON (with honors)
SusaNn Caror RotH (with honors)
Louist JoaN EDGERTON SooY (with honors)
BArBARA MERLE SPmER (with high honors)
m J:n:nguv;rmu T(n«mr (with honors)

ALKER (with honors and distinction i 1 iences

BarBARA ANN WiLSON (with honors) P opie Sa )
BERNICE DiaNE Mires WissLen (with honors)

Jupite Lesiz 'Woopwarp (with honors)

*In Absentia

= N A e

Bachelor of Science

Mary KATHRYN ALBERT (with honors)

MicHAeL PETER CarrOLL (with honors)

EuGENE PHiLuip HaMiLtOoN (with honors and distinction in Mathematics)

WarrReN Francis KNOFF (with honors)

GerALD CLyMeErR KrATZ (with honors)

Reep EpwiN Pyeritz (with honors and distinction in Chemistry)

CarL Eric S1ekg (with honors)

RoGer Lee Sowersy (with honors)

G. TiMoTHY SURRATT (with high honors and distinction in Chemistry)

Snn;cv Lee NESTLEROTH WILEMAN (with high honors and distinction in Computer
1ence)

COLLEGE OF ENGINEERING

Bachelor of Chemical Engineering

WiLtiaM Emite Houte Jr. (with honors) )

GERALD JOHN MAGGIONCALDA (with honors and distinction in Chemical Engi-
neering)

CLARK ARMSTRONG McCovrroucH (with high honors)

GorpON FrepeEricK MEiGs (with honors)

CHARLES RiCHARD SNYDER (with high honors)

Bachelor of Electrical Engineering

GARRET BRADEN CoLLiER (with honors)
RanporpH Lorp Huser (with honors)
GLENN WARREN INGRAM (with high honors)

Bachelor of Mechanical Engineering

ALLAN GiLr Darias (with honors)

JouN RippocH GuALA JR. (with honors) o ) )

GLENN WARREN INGRAM (with high honors and distinction in Mechanical Engi-
neering)

STEPHEN JOHN Rice (with high honors)

JerrrEY PHiLLip STEIN (with honors)

COLLEGE OF EDUCATION

Bachelor of Arts

Patricia KATHERINE Diemicke (with honors)
IRENE ELAINE LevINg (with honors) e .
SUZANNE ELizaseTH Lotz (with honors and distinction in English)

Bachelor of Science in Education

MARJORIE ELizABETH HEIN ALTERGOTT (with honors)
EsTHER CORA MAYO CARMAN (with honors_)
MARY HENRIETTA WATsSON DiCamiiro (with honors)




Mary EvizasetH Fox (with honors)

SANDRA Sue MiLLER Frick (with honors)
MEeLropy Pines HAMMOND (with honors)
Mary ANN Harris (with honors)

SuzannNE CralG HALMAN Hicks (with honors)
Lois Jean Kringer (with honors and distinction in Elementary Education)*
LoLa ANN MircHELL (with honors)
KATHLEEN ANN NovAk (with honors)

Eramve Rice (with honors)

Jurie ANN RyYAN (with honors)

ALEXANDRA LEE SHANE (with honors)
PATRICIA ANN TATE (with high honors)

COLLEGE OF HOME ECONOMICS

Bachelor of Science in Home Economics

CHRISTINE ELLEN ARENTZEN (with honors and distinction in Textiles and Clothing)

BARBARA FAYE GILLitAND (with high honors and distinction in Textiles and
Clothing)t

GAnt SusaN McCoNAcHY (with high honors)+

KarvayN McDoNALD (with honors)

JANE ANN McGoWweN (with honors)

BEVERLY ANNE BOTTOM MEKALIAN (with honors)

JoANNE HELEN MERSON (with honors and distinction in Food and Nutrition)

NANCY Lee NEwNAM (with honors and distinction in General Home Economics)

Nancy JanNe Lees Smrte (with honors)

COLLEGE OF BUSINESS AND ECONOMICS

Bachelor of Arts
CoNsTANCE CHRISTINE DicksoN HaLr (with honors)+*
WAYNE ROBERT SHUGART (with honors)
Bachelor of Science

LisA Myrr FEATHERER (with honors)
RiCHARD WiLrts TRisH (with high honors)+
ROBERT ANDREW LOCKE (with ﬁigh honors) +
JorN EpwARD RIBLETT (with honors)

COLLEGE OF NURSING

Bachelor of Science in Nursing

SECOND LIEUTENANTS IN THE
UNITED STATES ARMY RESERVE

OATH ADMINISTERED BY COLONEL FRANK J. NEMETHY
PROFESSOR OF MILITARY SCIENCE

Adjutant General's Corps

CRAIG BRENT BaiLey:

GEORGE JAMES CHARTRANDZ
Doucras MicHAEL CoeENZ
Witriam MicHaer Conrey Il
EUGENE MICHAEL HaLLl
RICHARD WiLLis IRISH*+
JoHN CoOKE KINNAMON
Davip MERCUR LUKOFF

PAUL JAMES ANDRISANI
WALTER WAYNE ARTIS®
FREDERICK ROBERT AYERS
RONALD FRANCIS BASARA
GEORGE WoOODRUFF Forses 11
BURTON FRANKLIN PyLE II

WiLLiam Emite HOULE JR.*
DoucrLas WELZIN JOHNSONE

THOoMAS JosepH COLLINS
ROBERT SAMUEL CRONIN*
ALLAN Girr Darras:

BrRIAN KEITH HARRINGTON*

JAMES RICHARD BRUNNER
ROBERT ALLEN LAYTON JR.

LARRY DeEAN GEHRKEZD

Armor

PATRICK FrANCIS McCCANN
WAYNE ROBERT SHUGART*t
GREGORY ANDREW TALAROVICH
THOMAS JOSEPH TRUSH
BLAINE PETER TURNER

HENRY ALEXANDER Wisg III*
KENNETH JOHN WIiSSLERE

Artillery

WiLLiAM CHARLES SCHAFFERT
GeorGe Hivary Serrz I
JOHN JOSEPH SPANGLER
JoHN RuporpH WyKs JR.
STEVEN KENT ZARING

Chemical Corps

MAURICE BRUCE JONES
ROBERT THOMAS KERN JR.

Corps of Engineers

WiLriam H C LAYTON
JoHN BOTELER YOURTEE
JOHN JOSEPH ZDEB JR.

Finance Corps

Infantry

GEORGE ANTHONY REIBLE JR.
RONALD MARK ZYCHOWSKIT

SusaN Marie MCLAUGHUIN (with honors)

ANNE BARBARA CHURCHILL RINEHART (with honors)
CaROL ANN ScHLERETH (with honors)

HARRIET ANNE SHEW (with honors)

Medical Service Corps

Davip ELLSWORTH LYNN* CRAIG ALAN MOORE

*Distinguished Military Graduates
Slin Absentia +To be commissioned in the Regular Army
. tDean's Scholar +To be commissioned at Summer Camp




Military Intelligence

RAYMOND STEVEN GOLDBACHER OHN JOSEPH MATARESE JR.
SteveN Davio GOLDBERGE AVID KARL SACHSE

Military Police Corps

CARL ANTHONY AGOSTINIZ

Ordnance Corps

EUGENE FREDRICK GARRITT Davip WaALTER Lroyp®
Gary JosepH HAGAN EUGENE FRANK PraTT*

Quartermaster Corps

Jerrrey WiLuiam Davist Davip EASTMAN LOVELACE
Jeroro Steven Goind g:n ALLEN MORNINGS
STUART BARRY HIRSCHHORN uGLAS Roy WEHR

Signal Corps

MiCHAEL PeTER CARROLL ROBERT HARRINGTON PIGFORDE
James NorMAN DouTHITT Witriam Frank Prack 111
DoNALD WAYNE HRYNYSHYN ANDREW LAURENCE SULLIVAN
JoseEPH ALBERT LaTTOMUS Donato Oris WRIGHT

Transportation Corps

ROBERT HARRISON HALLSTED Jk. JOHN WALTER OTTINGER
Barry MerepitH KroLL THoMAS MicHAEL Povirrz
*Distinguished Military Graduates

$To be commissioned at Summer Camp

ADVANCED DEGREES

CANDIDATES PRESENTED B8Y DEAN FRANKLIN P. KILPATRICK

Master of Arts

IrA BERNARD ALBERT, B.A., The Johns Hopkins University Psychology
Patricia RutH MOTTRAN ANDERSON, B.A., Connecticut College Economics
GAlL MARIE ARTNER, B.A., University of Detroit History
SHIRLEY RuTH HEDMAN ASHWORTH, A.B,, East Carolina University Sociology
MarcoLm Barry Bamp, A.B., Wilkes College Biological Sciences
JosepHINE MARIE Bomsa, B.S. in Ed., University of Delaware Art
EpwaRrD JAmEs BuTLer, A.B., Pontifical College Josephinum Sociolog)y
BrigrtTe LupwiNa Cartay, B.A., University of Delaware French
STUuART WiLLiam CampserL, B.A,, Kenyon College History
EpwARD ARTHUR CRUMRINE, A.B., Franklin and Marshall College Political Science
Micraer Patrick Doorey, B.A., Duquesne University Economics
DoNA JacQueryN Hort Dute, B.A., University of Delaware History
Reiver CorNeLius Eck, Diploma, University of Hamburg, Germany History
DorotHY EraINE ELiesIN, B.A.,, Lake Forest College Early American Culture
Sue ANNE DobsoN ErikseN, B.S., State College, East Stroudsburg Spanish
BERNARD JacksoN FELcH, B.A., Williams College Art
kl'o.um-{ JouN FErraNDINO, B.A., Paterson State College* Philosophy
ORMAN Jack FogeLr, BS., State College, Millersville® Political Science
BENNO MArcuse FORMAN, B.A., Washington and Lee Early American Culture
University
ScHAEN DanieL Fox, B.S. in Ed., State College, Kutztown History
RicHARD GORDON FREEDBERG, A.B., Haverford College Dramatic Arts and Speech
SiecrriED WERNER FucHs, B.A., University of Delaware Political Science
ALice CYNTHIA WoLF GILBORN, B.A., Wellesley College English
Emmy Lou DeNNy GoocH, B.A., Wilson College Biological Sciences
DoNALD ANDREW GRINDE JR., A.B., Georgia Southern College History
ELTON WayLaND HALL, B.A,, Trinity College, Connecticut Early American Culture
JouN Arrrep HamirtoN JR., B.S., Frostburg State College Political Science
ZiecLEr HEiLMaN, B.A., Elizabethtown College Biological Sciences
M.S., University of Pennsylvania " _
MAary Frances BoNNer HopesoN, B.A., Duke University English
Heten Louise HINRICHSEN JoNEs, A.B., Radcliffe College Mathematics
M.A., Radcliffe College ¢
Patricia ErreN Kane, B.A., Chatham College* Early American Culture
CarL BowMmaN KAUFMANN, A.B,, Dartmouth College* ) History
Mary Lou Broperick KENNEDY, B.A., Saint Mary's Dramatic Arts and Speech
College, Indiana*
FREDERICK STEPHEN KiLLE, BS., Salisbury State College ) Art
Nancy RusiN KiNG, B.S., State University of Dramatic Arts and Speech
New York College at Cortland ) )
JupiTH ESTERLINE PATRICK, B.A., Ursinus College English
MARILYN ANN KLUEPFEL, B.S,, Saint John's University, New York Mathematics
DoNALD BENNETT KRUMMRICH, A.B., Franklin and Marshall College® ; French
DwiGHT PiersoN LANMON, B.A., University of Colorado Early American Culture
FREDERICK MARTIN LAUTER, A.B., Duke University ) Histor)
SYLvia ZuckerMAN LEeDs, B.A., The City University of Dramatic Arts and Speech
New York, Brooklyn College
CHARLES GRAYDON LINEBERRY, B.A., University of Delaware Psychology
WirLiam SPENCER LusTFIELD, B.S., Arizona State University® ociology
KENNETH MICHAEL MACIOROWsSKI, B.A., Monmouth College Psychology
SHOBHANA AJIT SHAH MITHAIWALA, G.D.A., Sir J. J. School of Fine Arts, India ~ An
ROBERT JAMES NasH Jr., B.A., Franklin and Marshall College Chemistry
KuruM: Taker NATHUKA, B.F.A., Tokyo Art University, Japan Art

*ln Absentia




JouN Kevin O'CoNNoOR, B.A., Franklin and Marshall College Sociology
ETHELBERT NELSON OTT, B.A., University of Delaware Art
Gall Frances McCraiy OweNns, A.B., Thiel College Biological Sciences
ROBERT EvAN OWENS JR., B.A., University of Delaware History
JoHN JosePH PALLACE, B.S., Mount Saint Mary's College, Maryland History
PeETER CHARLES PEriaLas, B.S., State College, Bloomsburg History
ROBERT JOoSErH PETERSON, A.B., Assumption College History
CHARLES FREDRICK PLATZ, B.F.A., Philadelphia College of Art Ant
Louss STANCLIFT PuTNAM, B.A,, Yale University English
ANNA MARIA CARCHED!I RAHEJA, B.A., University of Delaware® French
Davip Overry RossiNs, B.A., Lycoming College Psychology
RitA Rosans, B.S,, State College, West Chester* English
MARCH ANN AGRONS RusIN, B.A., Rutgers, The State University Spanish
RICHARD CHARLES SANGER, B.A., University of Delaware Secondary Education
PorLLy ANNE Jose ScAriol, B.A., Sweet Briar College History
HARRY BERKLEY SCHOENBERG JR., B.S. State College, West Chester Political Science
MARGARET ANNE ScotT, B.S., University of Delaware Art
Jay MicHAEL SEMEL, A.B,, Temple University English
LEwis INMAN SHARP, B.A., Lewis and Clark College* Early American Culture
RAYMOND Voi6T SHEPHERD JR., B.S., Columbia Universit Early American Culiure
THIRA SHOWCHAYIA, B.A., Thanmarsat University, Thailan!‘ Economics
RALPH BENJAMIN SINGER JR., B.A., State College, Millersville History
DEANNA RuTH SLINEY, BA., Mary Washington College of French
the University of Virginia®
FRANK PALIN SPRUANCE 111, B.A., Swarthmore College History
ROBERT JAMES STAAF, AB., Dquesne University Ecomomics
MICHAEL JoserH SwiErczewskl, B.A., University of Delaware Mathematics
SusaN CLOVER Symonps, B.A., Stanford University Early Amevican Culture
LORETTA ANN WAGNER SYMONS, B.A., University of Delaware English
RoNaLp KertH Tarr, B.A,, University of Delaware Sociology
ROBERTA LuciLLe KUPERIAN TARBELL, B.S., Cornell University* Art History
MARY CHRISTINE TWEDDLE, B.A., Wilson College* English
CONSTANCE MARY VECCHIONE, A.B., Immaculata College, Early American Culture
Pennsylvania
GEORGE WiLLIAM WADLINGER, B.A., State College, West Chester French
MAURA CLARE SULLIVAN WADLINGER, B.S., Boston College Eﬂglilb
ROBERT SMITH WALKER, B.S. in Ed., State College, Millersville® Political Sctence
ELizABETH THERESA HoBBs WALLACE, B.A., State College, West Chester English
Mn\ésﬁ:teSunn WaRD, B.S., Northeast Missouri State Teachers American Studies
RicHARD DAvip WEIGEL, B.A., Dickinson College History
ROBERT SHAW WETHERALL, B.A., University of Delaware® History

ELIZABETH BROWNLEE STEELE WHITE, B.A., Randolph-Macon Waman's College  History
PETER NEVILLE WiLLIAMS, B.A., University College Swansea, United Kingdom English
Diploma in Ed., University College Swansea, United Kingdom

HArOLD AbrIAN WiLsoN, B.A., University of Delaware Philosophy
MARGERY Jovce WiINDOLPH, B.S., State College, West Chester Mathematics
RAYMOND CHARLES WoCKLEY, B.A., Western Maryland College Biological Sciences
JOSEPH MICHAEL YANKECH JR., B.A., Saint Charles Borromeo Seminary® Sociology
ABsaLomM Moses YELLIN, BA., University of Delaware Psychology
Duk JooNG YooN, B.A., Seoul National University, Korea ociology
EpwIN SHEER ZippE, BA., University of Delaware History

Master of Science

ALAN DoucLas Apams, BS., University of Delaware Chemirtry

ANTHONY ANTON, A.B., Columbia Universi A
M.S..Ll;niversity of Arkansas O PRy Chemistry
OHNNY LEROY ARMSTRONG, B.S., Texas College of Arts and Industries Chemistry
N VICTOR AURAND, B.S., University of Miami > Biological Sciences

*In Absentia

RoBerT LEwis BALey, B.S., University of Delaware Agricultural Economics

Cyrus BARIMANI, B.S., Bethany College Chemistry
DeAN CAReY BELT, B.S., The Pennsylvania State University Horticulture
NALINI LABHSHANKER BHATT, B.S., University of Bombay, India Chemistry
ALFRED JoHN Bupka, B.S., Union University, New York?* Mathemarics
RICHARD MARsHALL Burr, B.Sc., Philadelphia College of Entomology
Pharmacy and Science®
ANNE IrvIN WaTtTs CLARK, B.A., University of Delaware Biological Sciences
Jose JoAQuiN D'Arrupa, B.S., Lowell Technological Institute Physics
RoGer LowerL DAum, BS. in Ed., State College, Clarion Biological Sciences
PeETER CHARLES Davis, B.A,, The College of Wooster® Agricultural Economics
Donatp Epwin DeLaney, BS., Dickinson College Chemisiry
JosepH JouN DeSTEFANO, B.A., University of Connecticut Chemistry
ARUN PANDURANG DEwAsTHALL, B.S., Bombay College, India Mathematics
Warrtace pe Wirr III, B.A.,, Western Maryland College Biological Sciences
Davio REep Drews, B.A., Denison University* Psychology
James NeweLL EcksTeIN, BS., Loyola College, Maryland Biological Sciences
SHARON KAy McKINsTRY EFFENBERGER, B.S. lowa State Child Development
University of Science and Technology*
THOMAS MACKEY EvaNs, B.A,, University of Delaware® Entomology
RicHARD ZEE FEULNER, B.S., University of Delaware Horticulture
Davip ArLLen FisHer, BS.A., The University of Georgia Agronomy
Davio Rosert Frey, B.S., University of Connecticut Educarional Adminisiration
SANDRA DEe CALHOUN GAUGER, B.S,, University of Delaware Home Economics Education
PETER FrancCis Gover JR., BS., University of Notre Dame Physics
HENRY ALEXANDER GRAHAM Jr., B.A,, University of Delaware Biologrcal Sciences
Jessie ALBERTA REED GrEvE, B.S., Maryville College General Home Economics
Epwarp GeOrRGE HAHN, BS, University of Delaware Animal Science
PuiLip JouN HippeNsTEEL, BS.Ed., State College, Shippensburg Mathematics
MoHAMMAD Aziz IQBAL, BS., University of Karachi, Pakistan Chemistry
JounN Leg IrviNg, B.S.Chem,, University of Texas at Austin® Chemistry
SEoNG HwaN Kim, B.S., Seoul National University, Korea Plant Pathology
JouN HeNry KINEKE JR., BS, Saint John's University, New York Physics
SpanGLer Krovp, BS., University of Delaware Animal Scrence
RicHARD HARRINGTON KNoOTTS, BS. in Ag., University of Delaware Animal Science
LeRoy LyncH LeKites, BS., University of Delaware® Animal Science
WiLLiAM GeOrGE Lese Jr., B.S. in Ed., State College, . :
California, Pennsylvania Statistics and Computer Science
Hans Gway Ling, B.S., National Taiwan University, China® Chemistry
LEroy GALE LoveLess, B.S., East Central State College, Oklahoma* Statistics
LINDA Tucker HirrLey Maney, B.S., University of Richmond Mathematics
GERTRUDE MARGULES, A.B., Wayne State University Biological Sciences
M.A., University of Utah
ORrRIN WALTER MARKs, B.S., University of Colorado Mathematics
LesTER MEHRKAM, B.S., Lehigh University 4 Physics
CHARLES JAMES MooRE, B.S., Eastern Kentucky State University Biological Sciences
RicHArRD HArrY Mooke, B.S. Comell University Agricultural Ecomomics
James Paur MueLLer, B.S., University of Delaware Agronomy
Frep TiomAs NEALON, A.B., Wilmington College, Ohio* Statistics
MariNo JouN Niccoral, B.S., Auburn University Matbematics
EBeNEzZER KWEKU OBENG-AsAMOA, B.Sc., University of Ghana, Ghana* Biological Sciences
SHELDON | PLUMER, B.A., The City University of New York, Psychology
Hunter College

FrRED ADEDAYO RoBERTS, N.P.C., Monmouthshire Institute of Agriculture, Animal Science
Wales, United Kingdom 2 -

BArrRY Howarp RobiN, B.S,, Roosevelt University p Mathematics

RicHARD ANDREW ROONEY, B.S., State College, Millersville Chemistry

M.Ed., University of Delaware : . )
VIRGINIA LEE GRAVES SHORT, B.S., University of Delaware Home Economics Education

KARL WiLLiam SimpsoN, B.A,, Thiel College . Entomology
Davip BRENNAN SmitH, B.A,, University of New Hampshire Chemistry
DoNALp HENRY SMiTH, B.A., University of Delaware Entomology

*In Absentia




TroMAs HaroLp Stevens, B.S., Comell University Agricultural Economics
DENNIS ALAN STEVENSON, B.A., Gettysburg Col : Physics
KARLENE ANN Douctass STiNsoN, BS., lflinois tate Home Ecomomics Edwcation
Universi
ROGER Prucnqs'rumzv. B.S., University of Delaware Animal Science
James Russerr THoMas Jr., B.EP., Auburn University Mazbematics
Jerry THoMaAs, BS., Louisiana Polytechnic Institute Statistics
CHaRLES GARY WaDE, B.S., Ursinus College . Chemistry
Jerry Lee Wess, B.S., University of Missouri Agricultural Ecomomics
SarAH SiMpsoN Wess, B.S. in H.E., University of Home Ecomomics Education
Delaware : :
JouN HossoN WHEALTON, BS., Lowell Technological Institute Physics
SANDRA RAE ScHwas Wirriams, B.S., University of Home Ecomomics Education
Delaware

Master of Business Adminisiration

ROBERT JaMES AKENS, B.S.Eng., United States Naval Academy
DonALd PETER ALLeGrETTO, BS., Dickinson Colle
CHESTER WiLris ALLeN III, B.S., University of South Carolima
BRUCE ALLEN ArpLEQuIST, B.Ch.E., University of Minnesota
OHN WesLey Bairey II, BS., University of Alabama
Avip Lee Bennerr, BM.AE., University of Delaware
Davip PauL BienN, B.A., University of Delaware
WirriaM CuArLes Boertoer, BS., Villanova University®
Davio WAyne Carey, BS., Cornell Universit
Francis Xaviern CUNNINGHAM, A B, Brooklyn Colle
CHARLES HENRY DoNovaN Sk., BS., Villanova University
RALPH ALEXANDER GERRICK, B.B.A., Pace College
RicHARD JAMES GoorFrey, A.B., Dartmouth College
B.A., Dartmouth College ;
WiLLiAM FraNcis Green, BS. in B.A., Northeastern University
NEeiL Arran Hansen, AB., Columbia University
B.S.Ch.E., Columbia University
GeORGE GORDEN HARDING, B.S.,, New England College
RoNALD WiLLiaM HEevey, BSE.E, University of Wisconsin
JAMES Arsert HorTy Jr., BS., La Salle College*
Harpy HARTMUT ALBERT Karrensercer, BSEE., Northwestern University
RicHARD ALLEN KEeestNG, BSLE. Purdue University
FREDERICK VALENTINE Kiropp, BS.Ch.E., Lehigh University
RicHARD JaMEs KrEmpasky, B.S. Indiana University of Pennsylvania
ALBERT LUKE LACKMAN, BS., University of Delaware
FLORIAN MADINA, B.ChE, The City University of New York, City College
RicHAxD Haxiy Meer, BS., Lafayette College
M.S., Cornell University
THOMAS SHANE MERTES, B.Ch.E., University of Delaware
M.Ch.E., University of Delaware
JosePH EMANUEL MiNICHINO, B.S., Seton Hall University
JouN Joum'MouN. BS., United States Merchant Marine Academy
Davip EArL Nickies, BS., Massachusetts Institute of Technology
MS., Massachusetts, Institute of Technology
KENNETH WaAYNE PETKE, B.A., Northwestern University
JoserH FraNCis Przywama Jr., BS., University of Delaware
CHARLEs REesE, BS., Indizna University of Pennsylvania
BS.LE., University of Pittsbur,
EpwaRD SiNCLARR RoDEKOHR, BS.ChE., University of Missouri
HeNRY ALrONs SamseL, B.S. Drexel Institute of Technology
JosePH GiFForp ScarsoroUGH Jr., BS.ME., University of Maryland
ERNEST ADOLF ScHwas, B.S., Syracuse University
M.S., Syracuse University

*in Absentia

FRANK JOHN SKOMORUCHA JR., B.S., Univessity of Delaware
JoHN ABERNATHY SmutH, B.E.E., University of Delaware
OrLIN EDWARD TRANDAHL, A.B., Columbia University
InviN MTtHAEL Tucker, B.ES., The Johns Hopkins University
RAYMOND RiCHARD TULEYA JR., BS., The Pennsylvania State University
g_ru:s MAckey Warte, BS., Duke University

AN Zur, B.S., Philadelphia College of Textiles and Science

Master of Education

MARY HERRICK ASHWORTH ANDERsON, B.A., Middlebury College;
M.A., Wellesley College
Joun WiLmer BaANkEs, B.A., University of Delaware
BARRY WiLsoN BARKER, B.E.Ed., Eastern Illinois University®
RoNALD EARL BAUGHMAN, BS. in Ed, Indiana University of Pennsylvania
ROBERT ANDREW BEHL, B.S., Pennsylvania Military College
Mary Keriey CoNAwAy Bever, B.S., University of Pittsburgh
Paur GeorGe Birry, A.B., Muhlenberg College
MEeLvIN BrecuMmaN, B.A., University of Delaware
FRANK BRUBAKER BRrADLEY, B.A,, Franklin and Marshall College
FrRANCES ELizABETH BARNES BRUCE, B.A., Hanover College
Larry KeENT Buckiey, B.S., Alderson-Broaddus College
JAMEs ArRTHUR BurcHAM, BS. in Ag., University of Delaware
JouN Wirniam Campsery, B.S., Mount Saint Mary's College, Maryland
ARTHUR GENE CaruisLe, B.A., University of Delaware
RAYMOND WAYNE CARMEAN, BS., University of Delaware
ANGELO Louss Cartarpi, BS., University of Delaware
RutH Louise WitaLls CHUBATY, A.B., Boston University
THomAs Lee CoMmer, B.S., Salisbury State College
osEPH THoMAS CoNAwAy, A.B., Villanova University
ARTHA EvizasetH HARrY Core, A.B., Temple University
Russerr KeNvyoN Corserr JRr., B.A., University of Delaware
JeaN Louise HorFrMAN CossaBooN, B.S., University of Delaware
AMES THOMAS DELANEY, A.B., Mount Saint Mary's College, Maryland
GARET JANE PHiLLis DiLLNER, B.S. in Ed., Indiana University of Pennsylvania
CaroL ANN NorTH DIxoN, B.A., Syracuse University
HELEN MArGARET KEENEN FETZER, B.A., Denison University
BARBARA JEAN BUNGART FINNAN, B.S., Saint Francis College, Pennsylvania
ELizaBeTH ANN NAce FLoop, A.B., University of Delaware
Lois RoserTsoN FritscHE, B.A., Rutgers, The State University
Juorth ANNE GarLey, BS. in Ed., University of Oklahoma
MArTHA SNow JAcksoN GiiserT, B.S., University of Delaware®
Jack Paur GoLpserc, B.S., Moravian College
EstHErR RurH FisHer GoopMaN, BS., The City University of New York, City
College
SHEILA G%mu. B.S. in Ed., University of Delaware
RicHARD TERRELL GrRAHAM, B.S., University of Delaware*
Eura Mae BunTING Graves, B.S., University of Delaware
Jacos Haser, B.A., University of Delaware ;
Sunpay Frores Paori HAFreN, B.S. in Ed., University of Delaware
MArTHA Howe McConNNELL HaLL, B.S., Stetson University
GeorGe F. HANEY, B.S., State College, Cheyneyt :
MuriEL SANDRA SiLvA HARDING, B.A., Notre Dame College, New Hampshire
Mimiam THEODORA STRIGLE HEINEL, B.A., Cornell University
JouN Francis HerrMANN, B.A., Glassboro State College
RicHARD ALvIN HrTE, BS., Juanita College
ggnm MarioN Renry INcoip, B.A., University of Delaware®
ROTHY LEE THOMPSON IRvING, B.S., University of Maine
GEORGE LAMAR JoHNsON, BS., Fort Valley State College
FRANCES KATHRYN MONTGOMERY JosEPH, B.S., Duke University

*In Absentia
tPosthumously




SHIRLEY ANN CHAPNITSKY KARFUNKLE, B.A., University of Wisconsin
BarBARA JEAN Kerier, B.S. in Ed., University of Delaware
JouN BERNARD Kerry, B.S., Appalachian State Teachers College
THomas JoserH Kerry Jr., B.A,, Wagner College
VerNE LAURENZ Lierz, B.A., Arkansas Polytechnic College
RicHArRD PETER LoNie, BS., State College, East Stroudsburg
BARBARA ANN WILLING MACKEN, B.S., Towson State College®
SusaN AMy Fam Mackey, B.A,, Purdue University
HANNAH ANN ALE McDoNouGH, BS., University of Delaware
DogotHy Cepor McNameg, BS,, State College, Bloomsburg
JEAN ANN McNEw, BS,, The Pennsylvania State University
CHrISTOPHER CLOsStE MENCH Sk., B.S,, University of Maryland
MARION JoAN Raum Mopi, B.A., Michigan State University
NAoMI ELizABETH LATSHA Moorg, B.S., State College, West Chester
WintFRED FAYE Moss, B.S.Ed.,, Ohio University
Gyurt NEMETH, B.A., University of Delaware
CaroLiNe Avres Du MonTt Nietusicz, B.S., University of Delaware
SisTER MARY Eamon O'Neit, LHM., BS, Marywood College
M.A., Villanova University

VictoriA VAIDEN WorpeEN OweN, A.B., Goucher College

BARBARA ANNE PARKINSON, B.A., University of Delaware
SuzANNE PARrOTT, B.S., Delaware State &nege

oYCE LORANE PEaco, B.A., Howard University

OBERT DUANE Pearce, BS., University of Pennsylvania

Joun Pevers, B.A., University of Kentucky
JoHN ErNEsT PickEtT JR., BS., State College, Millersville

CyYNTHIA WETMORE VAN CLEVE Ramsey, B.A., Vassar College
MAuBra JANE Bunpick Ranvored, B.A., University of Delaware
DorotHy JEAN Huser RAYNER, B.S., The Pennsylvania State University *
Davip JoserH REHRMANN, BS, State College, West Chester
MAyNARD DonNALp REinsoip, A.B., Muhlenberg College

SusaN ANN HorrMaN Rew, B.S,, Syracuse University*

LEONARD GEORGE Ricci, B.S., State College, West Chester
MerepiTH Roserts, B.S., State College, Millersville

LYNNE ErTA SAvcHAK, BS,, State College, West Chester
JosepH GRrEGORY Scarisg, B.S., State College, West Chester
ReBecCA ErAiNe HALL ScarBorOUGH, B.A., University of Delaware
MAHLON IAN ScHLEGEL, B.S., State College, Lock Haven

DoNALD FREDERICK SCHNECK, B.S,, University of Pittsburgh
VARSHA RAMESH SHAH, B.A., University of Gujarat, India®
BARBAKA ADRENE WENGER SHAW, B.A. Gettysburg College
LuciLLe KARROW SHERMAN, A.B., Rutgers, The State University
CAROLE GWYNETH ATKINS SHERR, BS.Ed., State College, Millersville
HORACE EpWARD SHORT JR., B.S., University of Delaware

FrANCGIS JOHN SMmaGALLA, B.A., University of Delaware

ANNE MARGUERITE PORTER SMITH, A.B., Smith College
THOMAS RICHARD SoukuP JR., B.A, Wesleyan University
CAROL JOHANNE VINCENT StAaupt, BS., Cornell University;

MS., Cornell University®

Roy LaNDis Stover, B.S.Sec.Ed., State College, Millersville
WiLLiAM ALFRED STREAMER JR., A.B., Denison University
NALINI PALAT SUBRAMANIAN, B.A., University of Kerala, India
REGINA ALMA BoriNsky Swoopk, B.A., University of Delaware
WiLMA GERALDINE LEE THOMPSON, B.A., Winthrop College
RAMON GENE THORSON, B.A., San Jose State College
JAMES WiLLiAM HENRY TRENT, B.S., West Virginia Institute of Technology
EVELYN EuGENIA NicHors TryoN, A.B., Otterbein College
THOMAS WALTER VAN Grorski, B.A., University of Delaware
JAck HUEY ViNokur, B.S., Temple University

RyMAL LYNN WENGER, B.S.Ed., Concord College®

HELEN THERESA NUNEz WiLsoN, B.S., East Tennessee State University
JAMES LyTLe WiLsoN, B.S., Indiana University of Pennsylvania

*In Absentia

LucitLe INGRAM WiLsoN, B.A., University of Delaware

DonNarp HerserT WoLrg, B.S.Ed,, The Pennsylvania State University
Nancy ARMWELL Moore WoLFE, B.A., University of Maryland
KeNNETH EpwiN Woobpwarp, B.A., Ursinus College

RiCHARD LiNcoLN Woobpwarp, B.S., State College, Mansfield
FrANCIS GRANVILLE WRIGHT, B.S., State College, West Chester
FRANK GALEN WyRrick, BS, in Ed., State College, Shippensburg
FREDERICK CHARLES ZELL JRr., B.S, Indiana University

Master of Applied Sciences

LurcArp CaMmiel DEJoNGHE, T.E. Chem,, Metallurgy
Institute Voor Hogere Technische Studies, Belgium

STEPHEN CARTWRIGHT DEXTER, B.M.E., University of Delaware Metallurgy

Froyp KAeNe Swore Jr., BS.Ch.E., Case Institute of Technology Statistics

Master of Chemical Engineering

AMES BERGER CAMDEN, B.Ch.E., University of Delaware
R GrEGORY HAM, B.Ch.E., University of Delaware
JEAN-MicHEL MAuRiCE HaMARD, Diplome, Ecolé Nationale Supérieure des Mines
de Paris, France
Marie Kasparkova, M.S., University of Prague, Czechoslovakia®
Donatp Laurens Kerr, B.S., Worcester Polytechnic Institute
JoHuN LazArg, B.S.Ch.E.,, Drexel Institute of Technology
RoBERT THOMAS PavLica, B.Ch.E,, The City University of New York, City College
Joer Jay Roisman, B.ChE, Union
DoNALD CHARLES SUNDBERG, B.S.Ch.E., Worchester Polytechnic Institute®
JaMEs JosepH WirsoN, B.S.Ch.E., Bucknell University

Master of Civil Engineering

{;\coa FeELpmAN, B.C.E., University of Delaware
1ois Karins, B.C.E., University of Delaware

STUART WEBSTER McKENziE, B.S., University of Puget Sound
KEN-REN YANG, BS.C.E., Cheng Kung University, China
KEN-REN YANG, B.S.CE., Cheiug Kung University, China

Master of Electrical Engineering

AMES FRANKLIN BENNETT, B.A. and B.E.E., University of Delaware

NALD LiviNGSTON Crark, B.EE., University of Delaware )
DIvYANSHU RAMENDRA JHA, D.EE. Government Polytechnic Institute, India®
osePH EpwaArp KNox, B.EE, Villanova University

cHARD EpwiN Kurtzies, BS.E., Princeton University
STEVEN WAYNE Lucas, B.EE., University of Delaware
Lee Harvey Nicuors III, B.EE. University of Delaware i
SUMANTRAI DAYALBIHAI PaTEL, B.E. (Elect.), Sardar Vallabhbhai Vidyapeeth,

India

Master of Mechanical and Aerospace Engineering

RoBERT CRAIG ALLEN, B.S.M.E., Bucknell University
PArviz DADpras, B.S., Abadan Institute of Techpologty. Iran

ACK ROBERT MaisoN, B.S.M.E., The University of Kansas

1PIN MEHTA, B.Sc.Mech.Eng.,, Banaras Hindu University, India
MOHSEN SHAHINPOOR, B.Sc. Engj:g Abadan Institute of Technology, Iran
JAMEs Josepn Woobs, BS. in M.E.,, Pennsylvania Military College
CHENG-IH Wu, B.S., National Taiwan University, China

*In Absentia




Doctor of Philosophy

STANLEY LAWRENCE ALEKMAN Chemisiry
B.A., The City University of New York, City College

Dissersation: A Kinetic Investigation of Chromic Acid Oxidation

MONTHER YOUSIF AL-JANABI Chemisiry
B.Sc., Baghdad University, Iraq
M.S., University of Illinois
Dissertation; Transition Metal Dinitrile Coordination Complexes

ROBERT JOHN ANDERSON Chemical Engineering
B.S.CE., lllinois Institute of Technology
M.ChE., University of Delaware
Dissertation: Interchange in Horizontal Annular Two-Phase Flow
RICHARD ALLAN ASHLEY Biological Sciences
B.S., University of Delaware

M.S., University of Delaware
Dissertation: Several Factors Affecting Adsorption of Atrazine and Diphena-
mid by Soils

THURSTON Eimo BANKS Chemistry
B.Ch.E., Kansas State University
Dissertation: Studies in the 2-Acyl and 2-Aroyl-1, 3-Indandione System

HarrY FREDERICKS BELL Chemisiry
B.S,, Elizabethtown College
Dissertation: The Reaction of Peroxide with Oxidants in Alkaline Media

JoHN WiLLiAM BrigHT* Chemical Engineering
B.A., The Rice University
B.S.Ch.E,, The Rice University
Dissersation: Molecular Migration on Solid Adsorbent Surfaces

JoserH RuDOLPH CHERNEY
Applied Sciences—Mechanical and Aerospace Enginecring

BS.M.E., University of Notre Dame
MS.M.E., Worcester Polytechnic Institute
Dissertation: An Analytical and Experimental Investigation of a Transpira-
tion Cooled Cyli Subjected to a Cross Flow

MArsHALL HiLrel CoHEN Chemisiry
B.S.,Dickinson College
Dissertation: Studies on the Thio-Claisen Rearrangement

*ln Absentia

STePHEN Ross CONNOR Biological Sciences
B.S., Ursinus College
M.S., University of Delaware
Dissertation: Canker Formation on Apple Bark by Botryosphaeria ribis

Danier JeroME CONVERSE Bebavioral Sciences
B.A., University of Notre Dame
M.Ed., Kent State University
Dissertation: Improving Reading Skills of Disadvantaged Junior High
School Students Through an Oral Language Program

RONALD LEE CRAMER Bebavioral Sciences
Th.B., Baptist Bible Seminary
M.S., State University of New York, College at Cortland
Dissersation: An Investigation of the Spelling Achievement of Two Groups
of First-Grade Classes on Phonologically Regular and Irregular Words
and in Written Composition

Craic EvaN DaNIELS Psychology
B.S.Ch.E., Tufts University
M.Ed., University of Delaware
Dissertation: An Experimental Investigation of the Yerkes-Dodson Law in
Terms of Test Anxiety, Task Difficulty, and Verbal Instructions

Gary Lee Driscort Chemistry
B.S., The Pennsylvania State University
Dissertation: The Nature of Oxidative Cleavage of Secondary Alcohols

CarL Davip EBeN Chemical Engineering
B.S., Massachusetts Institute of Technology
M.Ch.E., University of Delaware
Dissertation: Inequalities for Multistage Optimization

STUART FIELDING Psychology
B.A., Monmouth College
M.S., Howard University
Dissertation: Auditory Adaptation: Evidence of Duplexity

JEFFREY ALAN FRIEDHOFFER Applied Sciences—Electrical Engineering
B.E.E., University of Delaware
M.E.E., University of Delaware
Dissertation: A Study of the Magnetogasdynamic Equations as Applied to
Shock and Blast Waves

RoserT Forp GINN Chemical Engineering

B.S., University of Colorado

M.S., Lawrence University

M.Ch.E., University of Delaware o
Dissertation: An Engineering Evaluation of Viscoelastic Constitutive Equa-

tions




James Lee GoocH Biological Sciences
B.S., West Virginia University
M.S., West Virginia University
Dissertation: Natural Selection and Genetic Drift of Sternopleural Bristle
Number and Distribution in Drosophila melanogaster

THADDEUS FRANCIS GORA JR. Physics
B.S., Rensselaer Polytechnic Institute

Dissertation: Theory of Graded Mixed Semiconductors—Electronic Energy
Structure and Transport Properties

WALTER Dorsey HAMMOND Bebavioral Sciences

B.A., Washington College
M.Ed., University of Delaware

Dissertation: Certain Differences in the Syntactic Structure of Creative
Writing at Four Elementary Grade Levels

DONALD LEE HARTLEY® Psychology

B.A., Heidelburg College
M.A., University of Dcfawarc

Dissertation: Sources of Reinforcement in Learned Avoidance

JoN DAviD HARTZLER Chemistry
B.A., Goshen College
Dissertation: Polyhydrouracils and Polyiminoimidazolidinones

PETER ALLEN HOLMES Psychology

A.B., Franklin and Marshall College
M.A., Bryn Mawr College

Dissertation: The Effect of Stimulus Intensity and Unconditioned Respon.
sivity on Sensory Preconditioning Using the CER

FRANK JosepH Horp Jr, Biological Sciences
B.A., Rutgers, The State University
M.S., University of Delaware

Diue;l;zon ¢ Geotropic Bending in the Rhizoids of the Alga, Chara rusbyana
e

DoNALD PAauL HOSTER

B.S., Unipn University, New York
M.S., University of Delaware

Di:!erlalian:' Further Studies on the Mechanism of Chloride and Acetate
Pyrolysis
ENnocH Dozier Houser

BS., Algbama State College
M.S., Villanova University
M.A., Bryn Mawr College

Dissertation: Molecular Size and Properties of Staphylococcal Hemolysins

SHELDON KAVESH

B.S.Ch.E., Massachusetts Institute of Technol
M.C. H.E,, Polytechnic Institute of Brooklyr:to e

Dissertation; Lamellar and Interlamell 1 i
v e ellar Structure in Melt Crystallized

Chemistry

Biological Sciences

Chemical Engineering

*In Absentia

WAYNE RAYMOND KIME English
B.A., Stanford University
M.A., University of Delaware
Dissertation: Washington Irving's Astoria: A Critical Study

Henry KuraTrE 111 Biological Sciences
B.S., University of Delaware
M.S., University of Delaware
Dissertation: The Mode of Action and Basis for Selectivity of Linuron
Herbicide

THEODORE DUKE LANGLEY Psychology
B.A., University of Virginia
M.A., University of Delaware
Dissertation: Sensory Evoked Potentials in the Cat as a Function of Micro-
injections of Neurohumors into the Brainstem

SHIANG-YU LEE Applied Sciences—Mechanical and Aerospace Engineering
B.S.Eng., National Taiwan University, China
M.M.E., University of Delaware
Dissertation: Wave Propagation and Vibration of a String Undergoing
Axial Motion

WiLLIAM JOSEPH MANNING Biological Sciences
B.S., Michigan State University
M.S., University of Delaware
Dissertation: The Effects of Plant Amendments and Their Associated
Microflora on Rbizoctonia solani Kuehn

ALBERT EDWARD MILLAR JR. English
B.A., University of Richmond
M.A., University of South Carolina
Dissertation: Spiritual Autobiography in Selected Writings of Sewall, Ed-
wards, Byrd, Woolman, and Franklin: A Comparison of Technique
and Content

CArL EDWARD MINNIER Chemistry
B.S., Bucknell University _
Dissertation; Acylations of Purines and Benzimidazole-2-Thione

ANT PURSHOTTAMDAS MITHAIWALA Applied Sciences—Civil Engineering
B.C.E., University of Delaware
M.C.E., University of Delaware
Dissertation: Micro and Macro Analysis of Cylindrical Ribbed and Latticed
Shells
DANIEL JOSEPH MONAGLE Chemistry
B.S., Mount St. Mary's College, Maryland
M.S., Duquesne University .
Dissertation: Polymerization and Copolymerization Characteristics of 1,
2-Dimethyl-5-Viny! Pyridinium Methyl Sulfate
RicHARD LYNCH MUMFORD History
B.A., University of Delaware
M.Ed., University of Delaware
Dissertation: Constitutional Development in the State of Delaware, 1776-
1897




Chemical Engincering

Chemical Engineering
B.Sc., Uni 1 United dom
nwzsmm nited King

Dissertation: The Solution of Unsteady State Multicomponent Distillation

Using Partical Differential Equations

Applied Scremces—Metallurg)

Dissentation: The Effect of Surface Alloying on the Plastic Deformauon

Juoar DoNats Parron Chemistry

B.GhE., Comell University
2 Hets of Mixing of Solutions of Electrolytes of Different

Jean Kanex Cosmac Prymason® Chemisiry

B.Sc.(Chem. ), Philadelphis College of Pharmacy and Science
Dissertation: Dilute Solation Studies of & Linear Polyurethane and Its
Nitrogen-Substituted Derivatives and Grafred Copolymens

RicHaxD Mexte Prrensont Chemistry

E

|

B.E., Madeas University, India Applied Sciences—Civil Engineering
e Universy, India
i Shells of Pyrolytic Graphite Type Materials

Erzanorx Frances FLeming RopErTs
B.S., Purdue Universi
M.Ed., University of gdnwate
Dissertation: An lavestigation of Developmental Levels of Children's
Definitions of Selected Nouns

Bebavioral Sciences

Jerouz Davio RosiNson Chemical Engineering
B.Ch.E,, The City University of New York, City College
M.Ch.E, University of Delaware
Dissertation: Direct Determination of Intermolecular Potentials from Physi-
cal Property Measutements

VEDANTAM Munatr KusHNA Sastar®
Applied Sciemces—Mechanical and Aerospace Engineering
B.Tech. (Mech, ), Indian Institute of Technology, India
M.E., Indian Institute of Science, India
Dissertation: Analytical and Experimental Study of the Influence of an
Unheated Solid Starting Length in a Transpired Boundary Layer

Hexsexr Meysx Scuir Ju.*
B.S., University of Tennessee
M.ChE, University of Delaware
Dizsertation: The Effect of Mixing on the Performance of a Controlled
Cyclic Desorption Column

Chemical Engineering

FRED ALLAN SpvEn* Chemical Enmgineering

B.Sc.Ch.E., University of Alberta, Canada
M.ChE,, University of Delaware
Dissertation: Tutbulence Phenomena in Drag Reducing Systems

Suimisit KALYAUBHAI SHAN® Chemistry
B.S¢., Gujarat University, India
Dissertation: The Radiolysis of p-Nitrosodimethyl Aniline in Aqueous So-
lutions

Joun Gurame THOMPSON Chemistry
B.S., Davis and Elkins College
Dissertation: Reactions of Phosphonium Salts: Reactions of Cyclop I
and Cyclobutyl-Triphenyl Lh:mum Bromides: Reactions of Cyclo-
propylmethyl- and Butyl-Triphenylphosphonium Halides

Chanres Curmis THORNTON Psychology

B.A., University of Delaware
M.A., University of Delaware

Disrertation: Response to Disagreement in Dyads

RONALD PHiL» Upron Chemistry
B.S., New Bedford Institute of Technology

Dissertation: Infrared Photometric Titrations Utilizing the Carbonyl Region

Rosenr Doucras Vamun Applied Sciences—Civil Engineering

BS.E., Princeton University
MS.E., Princeton University
Dissertation: Model Analysis of Unsteady Flow to Multiaquifer Wells

*ln Absentia




Henry Hucxson Warr 111 Chemical Engineering
BS. Louisiana State University and Agricultural and Mechanical

College
M.Ch.E., University of Delaware

Dissertation: Correlating and Predicting Dilute Solution Equilibria Involy-
ing Homologous Compounds

Davip FRANKLIN WILSON Biological Sciences
B.A., Hofstra University
M.A., University of Delaware
Dissertation: The Basis for Double Contractions and for Slow Relaxations
in Nonstriated Muscle in the Mantle of a Pelecypod, Spisala solidissima

PauL Louis WoLrr Biological Sciences
B.S., Elizabethtown College
M.S., University of Delaware
Dissertation: A Comparison of lon Levels and Urea Concentrations in Un-
treated and Corticosterone-Treated Raja eglanteria, the Clearnose Skate

Tsu-te Wu Applied Sciences—Mechanical and Aerospace Engineering
B.S., National Taiwan University, China
M.S., University of Florida
Dissertation: Some Problems lavolving Dislocations in Elastic Nonho-
mmd Homogeneous Bodies in 2 State of Two-Dimensional

Harny Zwick Prychology
B.A., Earlham College
M.A., Columbia University
Dissertation: Behaviorally Determined Dark-Adaptation Functions in the
Turtle, (Prendemys scripta elegans)

HONORARY DEGREES

Doctor of Laws

Georce P. EDMONDS

Doctor of Science

WituiaM Maukice EwING

Doctor of Laws

JouN ALANSON PERKINS




ACADEMIC COSTUME

The use of the academic costume, which seems to have orr‘iginatcd
in the English universities of Oxford and Cambridge, has been traditional
in university life since medieval times. In England and other European
countries academic attire generally is distinctive with each university
so that very colorful ensembles of diverse styles are commonly used
abroad.

Unlike European academic apparel, the academic costume of Ameri-
can universities follows a regular pattern, the styles and colors having been
established by an intercollegiate agreement in 1895. Cap, hood, and gown
are prescribed in style. Color variations indicate differences in the field of
knowledge represented and the conferring institutions.

The mortarboard cap is identical for holders of bachelor’s and master’s
degrees. For holders of the doctorate, the cap may be made of velvet and
the tassel may be gold. Candidates for the bachelor’s degrce wear the tassel
on the right side of the cap, changing it to the left side after the degree
has been conferred.

The bachelor’s gown 1s designed with full sleeves. The master's
gown, designed with sleeves closed at the base and slit at the elbow,
appears to have half-sleeves which leave the forearm uncovered. The
doctor's gown has bell-shaped sleeves with velvet bars and is faced with
velvet around the collar and down the front edges.

Hoods representing the three levels of degrees differ primarily in
size. Many institutions, including Delaware, do not use hoods for the
baccalaureate degree, only for the master's and doctoral degrees. The
colors of the hood lining are characteristic of the conferring college.
The University of Delaware colors are blue and gold; University of
Pennsylvania, red and blue; Columbia, blue and white; etc.

The color of the velvet border of the hood indicates the branch of
knowledge represented. For example, the color for Agriculture is maize;
for Arts and Letters, white; for Education, light blue; for Engineering, |
orange; for Home Economics, maroon; for Economics, copper; and for
Nursing, apricot. |

The order of march for the University of Delaware commencement
procession will be in three files as follows: 1) Associate Degree candidates;
Bachelors in the Advanced ROTC Program; Bachelors in the College of ,
Arts and Science, Agricultural Sciences, and Engineeting; 2) Bachelors in |
Education, Home Economics, Business and Economics, Nursing; Bachelors
with Distinction and Honors; Master's Degree candidates and Doctors of
Philosophy; 3) Faculty; Recipients of Honorary Degrees; the President;
the Deans; and other principals. Distinctive banners preceding the Faculty :
procession mark the different academic areas, with border colors signifying
the branch of learning represented by each.
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November 25

11/18/68

DEPARTMENT OF CHEMICAL ENGINEERING
UNIVERSITY OF CALIFORNIA
BERKELEY CAMPUS

CHEMICAL ENGINEERING COLLOQUIUM

Monday at 4:10 p.m.

120 Latimer Hall

Dr. Adam Osborne
Shell Development Company
Emeryville

The Calculation of
Unsteady State Multi-
component Distillation
Using Partial
Differential Equations




News of Bay Area

Business and Industry

John C, Shields, a former
sales manager at Internation-
al Harvester's farm equip-
ment district here, was pro-
moted to general supervisor of
plow and harrow sales for the
national IH organization.

Robert H. Hastings, Pied-
mont, joined Security National
Bank as vice president-
manager of the bank’s real es-
tate department.

Gerd D. Wallenstein, vice
president, planning, Lenkurt
Electric Co., San Carlos, is
the newly-elected vice chair-
man of an International Tele-
communications Union 'study

group.

Four Shell Development Co.
research engineers were invit-
ed to participate in the 61st
amual meeting of the Ameri-

can Institute of Chemical En-

gineers in Los Angeles early
next month, They are Dr. A.
A. Bondi, Oakland; Dr. Rob-
ert W. Schwaar, Berkeley; Dr,
Gordon D. Towell, Orinda,
and Dr. Adam Osborne, San
Francisco.

Robert W. Eriksen was ap-
pointed Northern California
district manager for Sambo’s,
and H. Oliver Dixon was
nmed regional manager of the
restaurant chain for Northern
California and Nevada.

Howard F. Lucas succeeds
George H. Schreiner as vice
president, finance, and treas-
urer of American President
Lines, San Francisco.




UNIVERSITY OF DELAWARE
NEWARK. DELAWARE

SCHOOL OF GRADUATE STUDIES July 7 : 1967

TO WHOM IT MAY CONCERN:

Adam Osborne
has completed all of the regquirements for the degree of
Ph.D. - Chemical Engineering - effective 7/7/67,

The degree will be conferred at our next Commencement
in June, 1968,

Sincerely,

C(}C’ QO
A. Elise Delano

Assistant to the Dean
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