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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 

Secretory to the Board 

24839.8.58 



UNIVERSITIES OF MANCHESTER LIVERPOOL LEEDS SHEFFIELD AND BIRMINGHAM 

JOINT MATRICULATION BOARD 

ADAH OSBORNE 

BORN ON 6 MARCH 1939 WAS ENTERED IN JUNE I958 BY 

LEAMINGTON COLLEGE FOR BOYS 

FOR THE EXAMINATION FOR THE GENERAL CERTIFICATE OF EDUCATION AND 

REACHED THE STANDARD SPECIFIED IN THE FOLLOWING SUBJECT(S) 

1 MATHEMATICS ALTERNATIVE A ADVANCED 

2 PHYSICS SYLLABUS I  ADVANCED 

3 CHEMISTRY ADVANCED 

T H I S  C E R T I F I C A T E  I S  S I G N E D  O N  B E H A L F  O F  T H E  B O A R D  I N  R E S P E C T  O F  T H E  A B O V E  

THREE S U B J E C T ( S )  

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 

TRjKJtCUJtY 
24833 8.38 UNDER-SECRETARY 



UNIVERSITIES OF MANCHESTER LIVERPOOL LEEDS SHEFFIELD AND BIRMINGHAM 

JOINT MATRICULATION BOARD 

ADAM OSBORNE 

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

LEAMINOTON COLLEOE FOR BOYS 

FOR THE EXAMINATION FOR THE GENERAL CERTIFICATE OF EDUCATION AND 

REACHED THE STANDARD SPECIFIED IN EACH OF THE FOLLOWING SEVEN SUBJECTS 

1 ENOLISH LANOUAOE ORDINARY 

2 ENOLISH LITERATURE ORDINARY 

3 FRENCH ORDINARY 

I MATHEMATICS SYLLABUS I ORDINARY 

5 PHYSICS SYLLABUS 1 ORDINARY 

6 CHEMISTRY ORDINARY 

7 BIOLOOY ORDI NARY 

SIGNED ON BEHALF OF THE BOARD 

CHAIRMAN 
SECRETARY TO THE BOARD 

LOINT MATRICULATION 
THE MINISTRY OF EDUCATION ACCEPT THE EXAMINAT'°" APPROVED STANDARD 
BOARD FOR THE GENERAL CERTIFICATE OF EDUCATION AS REACHING 

UNDER-SECRETARY 

••AL-N 
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LEEDS SMEMIELD AND BIRMINGHAM 

JOINT MATRICULATION BOARD 

ADAH OSBORNE-

WAS ENTERED ,N ,UNE 1957 BY 

vho ««»o.H OH 6 M«c 1959 "Pf 
C°"t°t '°VH;?h. GlNtAAl CEMWCATE OF EDUCATION and 

(0* TM. IKANINATlON to* thI imoW SU..ECTS 
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y GE N E R A L  PA R I *  
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i CMENItT"* 

O R D I N A R T  

A D V A N C E D  

A D V A N C E D  

A D V A N C E D  

^OH.0 ON WMALF O# TX« BOARD 

CMAJAMAN matwcdlation 
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T H E  U N I V E R S I T Y  O F  B I R M I N G H A M  

T l u C  P M O N C  S E L L Y  O A K  1 3 0 1  

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 

•Descript. Mech. 

lamination Result Grade 

IB Pass 
Pass 
Pass 
Pass 
Pass 
Pass 

Good 
Very good 
Very good 
Very good 
Fair 
Good 

Eng. 
•Machine Drawing I 
Mathematics IIM 
Chemistry II 
Elec. Eng. G/3.3/ G/3.7 
Chemical Eng. 2.1 

Passed in the • two required subjects of the First B.Sc. (Chemical 
Engineering) Examination and passed the Second Examination, Division 
June, 1959. 

Session 1959-60 

/Workshop Processes 
Chem. Eng. 3'. 1, 3 . 2A, 3. 2B 
Chemical Eng. 3*3 
Chemical Eng. 3»^ 
Chemical Eng. J.6 
Chemical Eng. 3«7 
Civil Engineering 3.2 

Completed the / First Chemical Engineering Examination and passed the 
Third Examination Division II, June, i960 

Pass Good 
Pass Fair 
Pass Fair 
Pass Fair 
Pass Very Good 
Pass Good 
Pass Very good 

Continued 



* 
*• 

2. 

Session 1960-61 

Chemical Engineering 3«1 
Chemical Engineering " } . 2  
Chemical Engineering 3*3 
Chemical Engineering 3«^ 
Chemical Engineering 3«5 
Chemical Engineering 3*9 

Awarded Honours Class II, 
Division II. 

The degree of D.Sc. with Honours Class II, Division II, School of 
Chemical Engineering, was conferred on him on the 15th July, 1^01. 

Note: The lowest passing mark is horfo. 
grade is "Very good". 

The highest 

Assistant Registrar (Science) 

5th December, 1963-



U N I V E R S I T Y  O F  D E L A W A R E  

N E W A R K .  D E L A W A R E  

DEPARTMENT OF CHEMICAL ENGINEERING MaTCh 5 > 1961). 

Mr.  Adam Os b o rn e  
9131  Lam o n t  Ave nue  
E lmhur s t ,  New Y ork  11373  

Dea r  Mr .  Osbo rne :  

Wi th  r ega rd  t o  you r  app l i c a t i on  fo r  a  Resea r ch  Fe l l owsh i p  
i n  t h i s  De pa r t m e n t ,  w e  a r e  p l ea sed  t o  o f f e r  you  an  appo in tmen t  
f o r  twe lve  mon ths  w i th  a  mon th ly  s t i pend  o f  $2 i | i j . .  00* .  T h i s  s t i pend  
i s  t ax - f r ee .  The  appo in tmen t  w i l l  b e  e f f ec t i ve  Se p t e m be r  1  b u t  
you will not need to be on the campus here until September li|.. 
P r i o r  t o  t he  beg inn ing  o f  c l a s s e s  o n  Se p t e m be r  2 1 ,  new  r e sea r ch  
f e l l ows  have  t he  o ppo r tun i t y  o f  c hoos ing  t he i r  r e s ea r ch  p rob l em 
and  con fe r r i ng  w i th  t he i r  adv i so r  on  t he  backg round  t o  t he  p rob l em.  

As  a  r e s ea r ch  f e l l ow  y o u  wou ld  be  excused  f ro m l abo r a to ry  
and  o u t -o f - s t a t e  f e e s ,  bu t  wou ld  be  r eq u i r ed  t o  pay  cou r se  f e e s  
a m ou n t ing  t o  $13 .00  pe r  c r e d i t  hou r ,  o r  $156 .00  pe r  s emes t e r  
du r ing  t he  r egu l a r  s e s s ions .  Gradua t e  s t uden t s  u sua l l y  t ake  s i x  
c r ed i t s  du r ing  t he  summer  t e rm ,  when  g r adua t e  cou r se s  a r e  a l so  
r egu l a r l y  ava i l ab l e .  Ou r  r e s ea r ch  p rog ram I s  f u l l y  ac t i ve  du r ing  
t he  su mmer .  

Resea r ch  f e l l ows  i nd i ca t e  t he i r  p r e f e r en ce  f o r  a  r e s ea r ch  
a s s ignmen t  f rom a  l i s t i ng  o f  con t r ac t  r e s ea r ch  p rob l e ms  unde r  
s t udy  fo r  va r i ous  s pons o r s .  The  r e s ea r ch  a s s i gnmen t  I s  a l so  t he  
s t uden t ' s  t he s i s ,  and  a  r e s ea r ch  f e l l ow  has  no  du t i e s  o the r  t han  
p e r fo rming  a  good  J ob  o n  h i s  t he s i s .  We  make  eve ry  e f fo r t  t o  
g ive  ou r  new  r e sea r ch  f e l l ows  t he i r  f i r s t  cho i ce  In  t he se  a s s i gn ­
men t s ,  a l t hough  i n  some  c a se s  whe re  m ore  t han  one  pe r son  choose s  
a  g iven  t op i c ,  I t  may  be  nece s sa ry  t o  a s s i gn  a  s econd  cho i ce .  

Re se a r c h  a s s ignmen t s  ava i l ab l e  t o  new s t uden t s  i n  Sep t embe r ,  
1964  i nc lude  i nves t i ga t i o n s  on  k ine t i c s  o f  r e ac t i ng  ga se s  i n  
r ocke t  nozz l e s  w i th  Dr .  P ig f o r d ,  s t udy  o f  d i s t i l l a t i on  co lumn  dy ­
namics  w i th  Dr .  Ge r s t e r ,  r e s ea r ch  on  non -Newton i an  f l ow  p rob l em s  
w i th  Dr .  Me tzne r ,  s t ud i e s  o r  p r oc e s s  dynamics  and  o f  t u rbu l en t  
m ix ing  w i th  Dr .  Lamb ,  s t ud i e s  o f  non - l i nea r  d i f fu s ion  p rob l em s  
w i th  Dr .  Fe r r on ,  d i f fu s ion  o f  ox i de s  i n  me ta l s  w i th  Dr .  B i r c h en a l l ,  
k i ne t i c s  o f  r ad io - chemica l  r e ac t i ons  w i th  Dr .  O l s on ,  and  r e s ea r ch  
on  two- phase  f l ow  wi th  Dr .  Rus se l l .  

I t  i s  ou r  hope  t o  have  a  r ep ly  f rom you  a s  soon  a s  conven i en t ,  
and  i n  an y  ca se  be fo r e  Apr i l  15 .  We  ha ve  a  l a rge  g roup  o f  f e l l o w­
sh ip  app l i c an t s  s t and ing  by  a s  a l t e rna t e s  t o  w h o m  we  c a n  g i ve  no  
de f i n i t e  dec i s i on  w i th  r ega rd  t o  f i nanc i a l  a i d  un t i l  we  hea r  f rom 
t hose  t o  whom de f i n i t e  o f f e r s  have  been  made ,  s o  t ha t  a n  e a r l y  r e p l y  
i s  h igh ly  d e s i r ab l e .  



M r.  A dam Osbo rne  - 2 - March  £ ,  19614 .  

I f  you  have  an y  q u es t i ons  r ega rd ing  ou r  o f f e r  t o  you ,  
conce rn ing  ou r  g r adua t e  p rog ram,  p l ea se  d o  no t  h e s i t a t e  t o  
wr i t e  u s .  We  do  hope  you  can  accep t  ou r  o f f e r .  

o r  

Ve ry  t r u l y  you r s ,  

[ g f o r d ,  Ch a i rm an  
o f  Chemica l  Eng ine e r i ng  

RLP:bv  
c c :  Gradua t e  Of f i c e  



U N I V E R S I T Y  O F  D E L A W A R E  
N E W A R K .  D E L A W A R E  

S C H O O L  O r  G R A D U A T E  S T U D I E S  

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, 

'James C. Kakavas 
Dean 

JCK:hhl 



U N I V E R S I T Y  O F  D E L A W A R E  

N E W A R K .  D E L A W A R E  

D E P A R T M E N T  O F  C H E M I C A L  E N G I N E E R I N G  Apr i l  6 ,  1964  

Mr .  A .  Os bo r ne  
Ap a r tm en t  3 -B  
355  P l a in f i e l d  Ave nue  
E d i s on  Townsh ip ,  N ew  J e r s ey  

Dea r  Mr .  Osbo rne :  

We  a r e  ve ry  p l e a s e d  t o  l e a rn  t ha t  you  have  a ccep t ed  ou r  
f e l l owsh ip  o f f e r .  I t  w i l l  be  a  p l e a su r e  t o  have  you  s t udy  w i th  
u s .  We  s ha l l  be  wr i t i ng  you  l a t e r  g iv ing  more  d e t a i l s  o f  ou r  
f e l l owsh ip  o f f e r ,  a l t hough  I  ima g ine  t ha t  Dr .  P i g fo rd  ha s  a l r e ady  
gone  o ve r  mos t  o f  t h i s  i n fo rma t ion  w i th  you  i n  t he  va r i ous  co n ­
f e r e nces  you  hav e  had .  

Your s  ve ry  t r u ly  

.  A.  Ge r s t e r ,  P r o f e s s o r  
ep t .  o f  Chemica l  Eng inee r i n g  

JAG:maw 



UNIVERSITY OF DELAWARE 
NOTICE OF FACULTY PERSONNEL ACTION ttCC, DATE 

I V  2 '  

ADDRESS 

mt j>-B ,  
T e w n s h i  

lese 
355 

ire 1 low 

' N O  C A R B O N  R E Q U I R E D '  

1 9 6 1 -

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 
contingent upon your acceptance of the conditions of employment (for your proposed appointment) as promulgated by 
the University. 

ACTION EFFECTIVE DATE SALARY ENDING DATE SALARY 

• INITIAL APPOINTMENT 

• REAPPOINTMENT 

• STATUS (CHANGE IN) 

• SALARY (ADJUSTMENT) 

• • 

• RANK (CHANGE IN) 

• TERMINATION 

FROM TO 

FROM TO 

FROM TO 

FROM TO 

FROM TO 

EFFECTIVE DATE LAST DAY TO BE PAID 

BUDGET CODE- BUDGET DESCRIPTION. 

PERIOD OF YEAR EMPLOYED • ACADEMIC YEAR • FISCAL YEAR 
REASON FOR ACTION - SPECIAL CONDITIONS: (INCLUDE RESTRICTIONS. FURTHER EXPLANATION OF APPOINTMENT OR ACTION). 

. 

. 
ht, In case of cessation of funds 

terminate all appointments paid 

ASSIGNMENT 
DEPARTMENT SCHOOL 

• REGULAR FACULTY • UNIVERSITY EXTENSION 

• ADMINISTRATIVE-PROFESSIONAL • AGRICULTURE EXPERIMENT-EXTENSION 

• RESEARCH 

• SUMMER SCHOOL 

APPROVALS 
DEPARTMENT CHAIRMAN DATE DEAN-SCHOOL OF GRADUATE STUDIES DATE 

APPROPRIATE DIRECTOR DATE PROVOST-DIRECTOR OF RESEARC^ ^ DATE 

DEAN OR ADMINISTRATIVE OFFICER 
>» ^vl/ ( ' J*_ . . Jsi #« 1 = 

DATE PRESIDENT 

JA r 
DATE 

ACCEPTANCE 
/ accept • 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.) 

SIGNATURE DATE 

DISTRIBUTION 

O R I G I N A L  ( W H I T E )  -  P R E S I D E N T ' S  O F F I C E  
2 N D  C O P Y  ( C A N A R Y )  -  E M P L O Y E E  
3 R D  C O P Y  ( O R E E N )  -  P R O V O S T ' S  O F F I C E  
4 T H  C O P Y  ( B L U E )  -  A C C O U N T I N G  

5 T H  C O P Y  ( W H I T E )  -  A C C O U N T I N G  
6 T H  C O P Y  ( P I N K )  -  D E A N  O R  A D M I N I S T R A T I V E  O F F I C E R  
7 T H  C O P Y  ( O O L D E N R O D )  D E P A R T M E N T  C H A I R M A N  
8 T H  C O P Y  ( C A N A R Y )  -  D I R .  O F  U N I V .  E X T . / A G .  E X P .  S T A . /  

A G .  E X T .  S E R . / U N I V .  R E S . / S U M M E R  S C h  



Z W L  



UNIVERSITY OF DELAWARE 
NOTICE OF FACULTY PERSONNEL ACTION 

Hoc 

NAME Adatm Osborne, Research Fellow 

ADDRESS 

. £ £ 
DATE 

• N O  C A R B O N  R E Q U I R E D *  

NATURE OF ACTION AND CONDITIONS 

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

r r . '1  

The salary Indicated in this appointment is paid from restrict d funds. 
The Board of Trustees reserves the right, in case of cessation of funds 
from this special source, to forthwith terminate all appointments paid 

u i  

ASSIGNMENT 
DEPARTMENT 

Chemical Engineer in / 
SCHOOL 

• REGULAR FACULTY • UNIVERSITY EXTENSION Q RESEARCH 

• ADMINISTRATIVE-PROFESSIONAL • AGRICULTURE EXPERIMENT-EXTENSION • SUMMER SCHOOL 

APPROVALS 
DATE 

3-30-65 
DEAN-SCHOOL OF GRADUATE STUDIES 

L  ,  <  •  t  -  I  •  '  •  0  '  

| IJATE 

f  •  

Wy/i 

APPROPRIATE DIRECFTFR 

I 
>

 
' M

 P R O V O S T - D I R E C T O R  OF RESEARCH 1 Ui J 
1 

| IJATE 

f  •  

Wy/i DEAN OR ADMINISTRATIVE OFFICER 

P OYV A 
DATE P R E S I D E N T  

J A /» 

| IJATE 

f  •  

Wy/i 
ACCEPTANCE 

/ accept • 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.) 

DISTRIBUTION 

11 

O R I G I N A L  (WHITE) 
?nd RNPY—LRTNAPYJ 

P R E S I D E N T ' S  O F F I C E  
E M P i n Y F F  

? D  C O P Y  (GREEN) 
4TH COPY (BLUE) 

P R O V O S T ' S  O F F I C E  
A C C O U N T I N G  

SIGNATURE 

5 T H  C O P Y  (WHITE) 
6 T H  C O P Y  (PINK) 
7 T H  C O P Y  (GOLOENROD) 
8 T H  C O P Y  (CANARY) -

DATE 

A C C O U N T I N G  
D E A N  O R  A D M I N I S T R A T I V E  O F F I C E R  
D E P A R T M E N T  C H A I R M A N  
D I R .  O F  U N I V .  E X T . / A G .  E X P .  S T A . /  
A G .  E X T .  S E R . / U N I V .  R E S . / S U M M E R  S C H .  



UNIVERSITY OF DELAWARE 
NOTICE OF FACULTY PERSONNEL ACTION 

NAME Adam Osborne, Research Fellow 

ADDRESS 

t| cd DATE 3 

' N O  C A R B O N  R E Q U I R E D *  

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 
contingent upon your acceptance of the conditions of employment (for your proposed appointment) as promulgated by 
the University. 

ACTION 

• INITIAL APPOINTMENT 

• REAPPOINTMENT 

• STATUS (CHANGE IN) 

• SALARY (ADJUSTMENT) 

• RANK (CHANGE IN) 

• TERMINATION 

EFFECTIVE DATE SALARY ENDING DATE SALARY 
FROM TO x 
FROM 

p f o o  

TO 

„£ -11 1 QAA 
FROM TAX FREE TO 

FROM TO 

FROM TO 

EFFECTIVE DATE x LAST DAY TO BE PAID IX 
CODE BUDGET DESCRIPTION 

PERIOD OF YEAR EMPLOYED • ACADEMIC YEAR • FISCAL YEAR 
REASON FOR ACTION - SPECIAL CONDITIONS: (INCLUDE RESTRICTIONS. FURTHER EXPLANATION OF APPOINTMENT OR ACTION). 

Mr, Osborne has been awarded the Sun Oil Company Fellowship for 1965-66, 

The salary indicated in this appointment is paid from restricted funds. 
The Board of Trustees reserves the right, in case of cessation of funds 
from this special source, to forthwith terminate all appointments paid 
from this fund. 

ASSIGNMENT 
DEPARTMENT 

• REGULAR FACULTY • UNIVERSITY EXTENSION 

•  ADMINISTRATIVE-PROFESSIONAL • AGRICULTURE EXPERIMENT-EXTENSION 

• RESEARCH 

• SUMMER SCHOOL 

DEPARTMENT CHAIRMAN DATE 

, - 1 1 - 6  
DEAN-SCHOOL OF GRADUATE STUDIES DATE 

APPROPRIATE DIRECTOR DATE BOVOST—DIRECTOR OF RESEA^!^ £ 

JL D. l,„ 

DATE 

DEAN OR ADMINISTRATIVE OFFICER 
oy\j 

DATE 

7 / 1 5 / 6 5  
_ ^ 

r  =  
DATE 

" 
ACCEPTANCE I L L C r i A R L C  . . . . .  

1 accept O  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 unthin 10 days to the 
Accounting Office and retaining the carbon copy for your files.) , , ( 

t ,T // * I 
M i  7 - w r  

DISTRIBUTION 

ILL 

O R I G I N A L  ( W H I T E )  
2 N D  C O P Y  ( C A N A R Y )  -
3 R D  C O P Y  ( O B E E N I  
4 T H  C O P Y  ( B L U E )  

P R E S I D E N T ' S  O F F I C E  
E M P L O Y E E  
P R O V O S T ' S  O F F I C E  
A C C O U N T I N G  

S I G N A T U R E  

5 T H  C O P Y  ( W H I T E )  
6 T H  C O P Y  ( P I N K )  
7 T H  C O P Y  ( G O L D E N R O D )  
8 T H  C O P Y  ( C A N A R Y )  -

DATE 

A C C O U N T I N G  
D E A N  O R  A D M I N I S T R A T I V E  O F F I C E R  
D E P A R T M E N T  C H A I R M A N  
D I R .  O F  U N I V .  E X T . / A G .  E X P .  S T A . /  
A G .  E X T .  S E R . / U N I V .  R E S . / S U M M E R  S C H .  



U N I V E R S I T Y  O F  D E L A W A R E  
N E W A R K .  D E L A W A R E  

D E P A R T M E N T  O F  C H E M I C A L  E N G I N E E R I N G  July 1, 19^5 

MEMORANDUM TO: Mr. Adam Osborne 

F R O M :  R .  L .  P i g f o r d  / j H o  

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 
p*se 3 Certificate 

•Registration of a Claim to Copyright 
in a published book manufactured in the United States of America 
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 affixed. 

Register of Copyrights 
United States of America 

1. Copyright Claimant (s) and Addrcss(cs): 

Name .. .A PAH.. Q.? BO RNE.....( HQ.. JTT PPLE.. NAME ) 

FORM A 
CLASS R E G I S T R A T I O N  N O .  

A A  5 9 5 9 0  
A O O  N O T  W R I T E  H E R E  

Address . m. DELAWARE 

Name ... 

Address . 

2. Title: ...THE.. SOLUTION. Of..UNSTEADY STATE MULTIEOKPONENT DISTILLATION USING PARTIAL 
(Title of book) 

DIFFERENTIAL. EQUATIONS 

(Name of country) 

3. Authors: • ^. -
« .  

Hi mi--
Name ... AS ..ABOVE Citizenship .. ......^UNITED KINGDOM 

(Legal name followed by pseudonym if latter appears on copies) ~ ' v 

Domiciled in U.S.A. Yes X... No Address .. AS ABOVE 

Name - Citiaenihip 
(Legal name followed by pseudonym if latter appears on copies) 

Domiciled in U.S.A. Yes No Address ........ ... ...............—...— 

(Name of country) 

Name - Citixenahip ... 
(Legal name followed by pseudonym if latter appears oo copies) (Name of country) 

Domiciled in U.S.A. Yes .......... No —- Address 

4. Date of Publication of This Edition: 

(Month) 
FEBRUARY 28-, L969 th) (Day) (Yea eat) 

5. New Matter in This Version: 
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APPLICATION FOR 
ADVANCED DEGREE 

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

INSTRUCTIONS - PRINT BOLDLY 
t .  P R E P A R E  I N  D U P L I C A T E  
2 .  P R I N T  C L E A R L Y  
3 .  C H E C K  A P P R O P R I A T E  B O X E S  
4 .  C O M P L E T E  D O W N  T O  H E A V Y  L I N E  A N D  F O R W A R D  Y E L L O W  C O P Y  

T O  T H E  R E C O R D S  O F F I C E  I M M E D I A T E L Y  
5 .  C O M P L E T E  O R G  I N  A  L  C O P Y  I N  F U L L ,  S E C U R E  F A C U L T Y  A P P R O V A L S  

A N D  S U B M I T  T O  G R A D U A T E  S C H O O L  O F F IC E  B E F O R E  M A R C H  I S T H  
8 . .  R E P O R T  A N Y  C H A N G E S  T O  D A T A  S H O W N  B E L O W  T O  G R A D U A T E  

O F F I C E  P R O M P T L Y  
A NEW APPLICATION IS REQUIRED IF 
YOU DO NOT RECEIVE DEGREE AT 
COMMENCEMENT FOR WHICH APPLYING. 

TODAY'S DAT E 

3 - 3 - £  b  
FULL NAME (FIRST NAME) 

A  O A  M  
(MIDDLE NAME) (MAIDEN NAME) (LAST NAME) 

C>S$0fi-U£. 
ADDRESS 
(APRIL PRECEDING 
COMMENCEMENT) 

STREET 

ST WE i< 
STAT 

OB 

E  

u 
P O S T A L  Z I P  C O D E  

1171 I  
SEX 

MALE 
I I 2 FEMALE 

MARITAL STATUS 

I I I SINGLE LX.2 MARR MARRIED DIVORCED SEPARATED QS WIDOWED 

P E R M A N E N T  R E S I D E N C E  
D E L A W A R E  
U . S .  O T H E R  T H A N  D E L .  

[ ~ ] N  F O R E I G N  C O U N T R Y  

EXPECT TO COMPLETE 
DEGREE REQUIREMENT 

MONTH 

• SEP. 

• JUN. 

DEGREE TO BE 

AWARDED JUNE 

196 196 m 

HOMETOWN NEWSPAPER 

D E G R E E  S O U G H T  
I  1 8 0  M A S  M A S T E R  O F  A P P L I E D  S C I E N C E  

I  | 8  I  M A  M A S T E R  O F  A R T S  
I  | 8 2  M S  M A S T E R  O F  S C I E N C E  
I  | 8 3  M B A  M A S T E R  O F  B U S I N E S S  A D M I N I S T R A T I O N  
I  | 8 4  M E D  M A S T E R  O F  E D U C A T I O N  
1  | 8 3  M C E  M A S T E R  O F  C I V I L  E N G I N E E R I N G  
f S j ^ S 0  M C H E  M A S T E R  O F  C H E M I C A L  E N G I N E E R I N G  
|  1 8 7  M E E  M A S T E R  O F  E L E C T R I C A L  E N G I N E E R I N G  
I  I B B  M M E  M A S T E R  O F  M E C H A N I C A L  E N G I N E E R I N G  
I  l e a  P H D  D O C T O R  O F  P H I L O S O P H Y  

P H D  S T U D E N T S  O N L Y  

D A T E  A D M I T  
T O  C A N D I D A  

T E D  
C  Y  

TITLE OF THESIS OR DISSERTATION I 'LL 

7 17 

ACADEMIC DEGREES PRESENTLY HELD (LIST CHRONOLOGICALLY) 

DEGREE 
(ABBREVIATION) 

£ Sc 

INSTITUTION GRANTED BY (FULL TITLE) 
S T A T E  I N  W H I C H  
I N S T I T U T I O N  
L O C A T E D  

1  -

DATE 
AWARDED 

COURSES OFFERED AS PART OF MY PROGRAM FOR THIS DEGREE (USE OTHER SIDE, IF NEEDED) 

:OURSE SYM. * NO. CREDIT 
HOURS GRADE• COURSE SYM. k NO. CREDIT 

HOURS COURSE SYM. k NO, CREDIT 
H Q V F t ?  

* GRADE 

# GRADUATE OFFICE WILL RECORD GRADES FOR COURSES INWHICH CURRENTLY ENROLLED 

FACULTY 

APPROVALS 

G 0 15-EX 

DATE APPROVED SIGNATURE 

P R I N T  A N D  P R E S S  F I R M L Y  

MAJOR FIELD 
(Circle One) 

7 1  A G R I C  E C O N O M I C S  
72 AGRIC EDUCATION 
73 AGRONOMY 
02 AMERICAN STUDIES 
74 ANIMAL » POULTRY SCIENCE 
5 8  A P P L I E D  S C I E N C E S  
03 ART 
48 B E H A V I O R A L  S C I E N C E S  
05 BIOLOGICAL SCIENCES 
<iS BUSINESS ADMINISTRATION 

C2& CHEMICAL ENGINEERING 
07 CHEMISTRY 
3) CIVIL ENGINEERING 
08 DRAMATIC ARTS * SPEECH 
09 ECONOMICS 
#7 EDUC - ADMINISTRATION 
80 EDUC - ELEMENTARY 
88 EDUC - GUIDANCE 
88 EDUC - NATURAL SCIENCE 
83 EDUC - READING 
84 EDUC - SECONDARY 
65 EDUC - SOCIAL SCIENCE 
52 ELECTRICAL ENGINEERING 
>0 ENGLISH 
78 ENTOMOLOGY 
II FRENCH 
13 HISTORY 
93 HOME ECONOMICS EDUCATION 
92 HOME ECONOMICS GENERAL 
77 HORTICULTURE 

47 INTERNATIONAL RELATIONS 
'5 MATHEMATICS 
53 MECHANICAL ENGINEERING 
57 METALLURGY 
43 MODERN LANGUAGE 
88 NATURAL SCIENCES 
18 PHILOSOPHY 
19 PHYSICS 
78 PLANT PATHOLOGY 
20 POLITICAL SCIENCE 
26 PSYCHOLOGY 
85 SOCIAL SCIENCE 
27 SOCIOLOGY 
28 SPANISH 
44 STATISTICS 
45 WINTERTHUR 

SIGNATURE OF APPLICANT 

£)>lr^U 

ADVISER 

DEPT. CHAIRMAN 

GRADUATE DEAN 



U N I V E R S I T Y  O F  D E L A W A R E  
N E W A R K .  D E L A W A R E  

19 7 11 

DEPARTMENT OF CHEMICAL ENGINEERING MaTCh 15> 1966 

Memorandum to: Mr. Adam Osborne 

From: J. A. Gerster, Chairman 

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 



U N I V E R S I T Y  O F  D E L A W A R E  
N E W A R K .  D E L A W A R E  

19  7  11  

D E P A R T M E N T  O F  C H E M I C A L  E N G I N E E R I N G  May 24., 1966 

MEMORANDUM TO: Adam Osborne 

F ROM:  J .  A .  G e r s t e r  

We  a r e  p l ea sed  t o  i n fo rm  you  t ha t  you  have  succe s s fu l l y  
pa s sed  t he  wr i t t en  examina t i on  f o r  you r  mino r  s ub j e c t  o f  
s pec i a l i z a t i on ,  A pp l i ed  Ma thema t i c s .  

We  a r e  g l ad  t o  s ee  t he  s t e ady  p rog re s s  t ow ard  comple t i on  
o f  you r  Ph .D .  deg ree  by  you r  s a t i s fy in g  t h i s  pa r t i cu l a r  
r equ i r emen t .  

JAG:b v 
c c :  Gradua t e  Of f i c e  



U N I V E R S I T Y  O F  D E L A W A R E  
N E W A R K  D E L A W A R E  

19  7  11  

D E P A R T M E N T  O F  C H E M I C A L  E N G I N E E R I N G  June  15 ,  1966 

MEMO TO:  Adam Osbo rne  

W e  a r e  nomina t i ng  you  f o r  t he  She l l  Fe l l owsh ip  i n  
Ch emica l  Eng inee r i ng  f o r  t he  coming  yea r .  We  h o p e  t h i s  m ee t s  
w i th  y ou r  app rova l .  

Ada m,  t h i s  f e l l owsh ip  award  r ep r e s en t s  t he  t h i rd  yea r  
wh ich  we  have  suppo r t ed  you  f o r  g r adua t e  s t udy .  I f  a t  a l l  
pos s ib l e ,  we  wou ld  l i ke  you  t o  spend  eve ry  e f f o r t  t oward  
co mp l e t i on  o f  you r  Ph .D .  deg ree  by  t he  t im e  t ha t  t h i s  f e l l ow ­
sh ip  a ward  exp i r e s ,  wh ich  i s  Augus t  31 ,  1967 .  We  c anno t  
gua ran t ee  f i nanc i a l  a i d  be yond  t ha t  t ime .  The re  i s  a  pos s ib i l i t y  
t ha t  a s s i s t ance  fo r  a  f ew  m o n th s  c ou ld  be  ob t a ined ,  bu t  I  wou ld  
s a y  t ha t  t he  l i ke l i hood  o f  an  i ndus t r i a l  f e l l owsh i p  o r  gove rnme n t a l  
f e l l owsh ip  he lp  f o r  you  f o r  a  f ou r th  yea r  i s  no t  ve ry  good .  

Your s  ve ry  t r u ly  

JAG: pm 

.  A.  Ge r s t e r ,  Cha i rman  
ep t .  o f  Chemica l  Eng inee r i ng  



U N I V E R S I T Y  O F  D E L A W A R E  

N E W A R K .  D E L A W A R E  

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 suc­
cessfully completed the oral portion of his qualifying 
examination for the Ph.D. degree. 

JAG:Jr 
% 





U N I V E R S I T Y  O F  D E L A W A R E  
N E W A R K .  D E L A W A R E  

19 7 11 

C O L L E G E  O F  G R A D U A T E  S T U D I E S  

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. 

Prof. Ferron 
Prof. Russell 
Prof. Lamb 
Prof. Gerster 
IBM 

CEB:bpm 
cc: Prof. Olson 



U N I V E R S I T Y  O F  D E L A W A R E  
* 

N E W A R K .  D E L A W A R E  

19 7 11 

C O L L E G E  O F  G R A D U A T E  S T U D I E S  

February 9, 1967 

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. X extned to you my best wishes for continued 
success in your education goal. 

CEB:bpm 
cc: Dr. Lamb 

Dr. Denn 
Dr. Gerster 
IBM 



UNIVERSITY OF DELAWARE 
RECORDS OFFICE 

REPORT OF 

FOREIGN LANGUAGE EXAMINATION 
COLLEGE OF GRADUATE STUDIES 

NAME 
lo»t First Middle Initial 

Osborne, Adam 
Major Department 

Ch. Eng.r 

ADDRESS 

LANGUAGE 1 • German • French j j Other (Specify) t_RUSSi-SJl 

Date 

4/1/67 

MAJOR 
DEPARTMENT 

Passed • Failed 

Examiner 

/t 

MODERN y Passed • Failed 

Examiner 

RESULT 0 
Passed • Failed 

College of Graduate Studies 

IM 
8/66 

<*• ^ i2  
CTIinFNT— 

3 RECORDS 4 G-014-D\ 
DEPARTMENT OFFICE GRAD. OFFICE 



U N I V E R S I T Y  O F  D E L A W A R E  
N E W A R K .  D E L A W A R E  

SCHOOL OF GRADUATE STUDIES 

July 7, 1967 

TO WHOM IT MAY CONCERN; 

Adam Osborne 

has completed all of the requirements 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 

A. Elise Delano 
Assistant to the Dean 

AEDrhhl 
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V 

^ofc r ^OC t-U-
CESKOSLOVENSKA AKADEMIE vfeD 

(Jstav instrumentAlnt analyticko cheinie 
BRNO, Lenlnova  82 

Czechoslovakia 

0%VowA-

"^\ . V<> , Qjo . ^ 

U S  f c  
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Dipl.-Ing. H. Hien 

im Hau6C 

VEB LEUNA-WERKE »Walter Ulbricht« 
Abtcilunp Petrolchemie B0.11 35^^* 

422 LEUNA 3 
DDR - GDR - T^P 
East Germany 

IV-IS-16 S6S7 - 5000 - 666 PLO 6/352/95 

To 

, M'pi 
' -

Dr. Adam Osborne 

The M.W.Kellogg Company 

New Market /New Jersey 

U.S.A. 



BRADFORD INSTITUTE OF TECHNOLOGY, 

BRADFORD 7, YORKSHIRE, ENGLAND. 

Sehr geehrter Herr 

Fur die tlbersendung eines 
Sonderdruckes Ihrer Arbeit, 

t i l l  

Dear Sir, 

I would greatly appreciate 
a reprint of your paper 

[,7r. 9. .TTT.. 196 4> 

Monsieur, 

Je serais tres heureux 
de recevoir un tire a 
part de votre travail 

. .5^*- Jrj?... ftji. .UMJB 

.... .<$r?v>v£-,... .c*r*vJjLo 

I .C.  17- Tf.lJ.rr.m. 

ebenso wie fur die Ubersend-
ung von Separaten fruherer 
Arbeiten auf diesem Gebiet, 
ware ich Ihnen sehr dankbar. 
Mit besten Dank im voraus 
und vorzuglicher Hochachtung. 

together with reprints of 
your previous papers on 
the same subject. 
Thanking you in advance 
for your trouble. 
Yours sincerely. 

,';£«v 

et de vos autres publi­
cations traitant du meme 
sujet. 
Je vous prie, Moneieur, 
de croire a mes senti­
ments les plus distlngue's. 

BRNO, —W 

W^°^Tly 7reci"e « reprint of paper 

which appeared 

— ^(*)A VH ( (9tc ) 

yours 

I Clecho4,ovak Academy of Science 
Institute of Instrumental Analytic^ Chemistry 

BRNO 
Czechoslovakia 

5028 

Sehr geehrter llerr 
Dear Sir 
ynaacaeMMu Kauera 

Leuna, den 16«9»/l966 

Dr. Osborne ! 

Fiir die Uber»endunp eines Sonderdrurkes Ihrer Arbeit(en): 
I learned from your publication(g): 
H y3iia.i o BameH nyGjiificnmui: 

" The Prediction of Liquid Mixture Enthalpies 
from pure Component Properties " 

A.I.Ch.E.-Jouraal 12(1966)2; 377 - 384 
ware ich Ihnen sehr dankbar. In der Hoffnung, daB Sie meinem Wunsehe ent-
sprechen, verbleibe ich 
and I am very interested in the matter. There-fore, I beg You to send me a 
/ the pre-print(s) of the mentioned publieation(s). Thanking You in advance of 
your kind reply and for your esteemed assistance, I remain, Dear Sir 
MeHH HHTepecyeT 3Ta rejta H a 6LI.I 6LI oaettb 6-iarojapen 3a nepecbuiKy 
OTTHCICa HIITHpOBaHHOH CTaTblt 

mit vorziiglicher Hochachtung 
sincerely yours 
yBaacaioiuHM sac 
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CL-f .  

INDIAN INSTITUTE OF TECHNOLOGY 

I. I. T. Post Office 

Kanpur (India) 

.Mall Department  *? 
Dear Sir ,  

Would you kindly send me a  repr int  of '  the  
fol lowing paper ,  and a lso rapr ints  of  other  publ icat ions 
of  yours  on the same subject .  

Author  (s)  :  '  > > 
Journal  :  

Yours  s incerely,  

C • £•  kokl '  

J s r i .  / t yg - f  O t t l l  
D E P A R T M E N T  O F  C H E M I C A L  E N G I N E E R I N G  

ISRAEL INSTITUTE OF TECHNOLOGY 
P. O. B. 4910, HAIFA, ISRAEL 

Dear Dr.  

I  would appreciate  receiving I repr int  (s)  of  your  ar t ic le  

jwic o. (.•>11 

which appeared in  A" J  '  — r n1™/ '  

Thank vou for  this  courtesy.  

Sincerely vours  S i n c e r e l y  v o u r s  

hilOjk) 

DEPARTMENT OF PHYSICAL CHEMISTRY 
TECHNICAL UNIVERSITY 

I ' ra  h a  6-Dejvlce,  1905,  Czechoslovakia  

Dear Sir, 

I would greatly appreciate a reprint of your paper 

ferry 

from 
4- £• 

If you have copies for distribution. 

Yours very truly, 'pc £ 
VZfzLy 

ST-15-5KW6 / 



( THIS SIDE OF CARD IS FOR ADDRESS 

Clsyw OWf"' 

Ia/YVV-oT" ^LVV/MJC 

KeAA^lc . IDi 

? OIKjL 

H . W .  C o l l i  

WtW- hWMr 

N^u/. T^^-

PR. 4P/4M CSecFtblE 

M . W .  t C E L L C C , C ,  C O M p A M T .  

MEW mar ice r, 
M e w  j s r s b x .  

u .  Z . A >  



Dear 
A-tLlvWt «, 
Iw. 

DEPARTMENT OF CHEMICAL ENGINEERING 

UNIVERSITY OF HOUSTON 

HOUSTON, TEXAS 77004 

W 1 JT wll t 

Will you please send me Ik reprint of the article 

r tfv, Vu. W-Js, l^C 1M 

^mtt^AQ2grty;i F iR 

J.-P. GROLIER 

UNIVERSITE DE CLERMONT 
FACULTfi DES SCIENCES 

LAB0RAT01RE DE CHIM1E-PHYSIQDE II 

17 T«R. XUI PAOt-COilOMP 
63 - CLERMONT-FERRAND 

FRANCE 

Clermont, le 2 C OCT (SM 

Nous serions tris heurcux de recevoir un tiri a part de votre article • 

UVC'e would greatly appreciate a reprint of your p^per • 
yW^U'c&n A /SavSd. rwu 

qui a paru dans ; 
which appeared in 

J" . A<% 

71!- z i V K f *  

Avec nos sinceres remerciements. 
Thank you for your courtesy. 

o o 

OSAKA CITY UNIVERSITY 
FACULTY OF ENGINEERING 

DEPARTMENT OF APPLIED CHEMISTRY.  

SUGIMOT O-CHO, SUMIYOSHIKU 

OSAKA.  JAPAN 

Date Ap)r. -2-6 t t *) 6 C 
Dear Sir: 

I would appreciate receiving a reprint of your 
article, 7kf PftdjLctirr* N:< fur-L 

jm* Purfi Coh*paH-t—Pnopert/'t. £ 
which appeared in Am. Z*sf. Chtu* rTe>u.rin . 

2 7 7  ( ( 1 M )  
Very truly yours, 

T̂. 
Pi»of. Tatsuya Irffoto 
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D EPA R TMENT O F  CHEMICAL ENGINEERING 

INDIAN I N S T I T U T E  O F  S C I E N C E ,  B A N G A L O R E - 1 2 ,  I N D I A  

Date 1,1^4.. 

Dear Sir, 
We would be grateful for a copy of your article 

T k e  " f / v c  X C t k e v x .  5 . L  

dVvyvw <rvrrvrrf> 

A  I cUlZ T 12. J11 I ̂ C b )  
publ ished in Ol±^±J J v J' 

Yours faithfully, 

ĵ "̂ . v/| 

J) - S V/ I S HJ AA/ A r ^ 

DEPA RT ME N T  OF  CHEMICAL ENGINEER ING 

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

DaU.Jj.JljM>. 
T)ear Professor, 

3 would lc grateful if ijou lindhj send reprint of gour 

valualle paper entitled. PJ.hi.. p.VCJ&C^flVv. Mo? 

Aovw huM,.published in. Al&£t.fwA*Af..tyutL 'a 

' Hours verij truhj 

SryvJ^A ^ (OniW 

DEPARTMENT OF CHEMICAL ENGINEERING 
AND APPLIED CHEMISTRY 

UNIVERSITY OF TORONTO 
I  

TORONTO 5. CANADA 

DATE ..(L^...P±J.^!.4 '  

Dear Sir: <J 

I should be most grateful for a reprint of your 

article, <•. i.}*?. t/t... r. */.... Qfirf. « P.'Jj. 

(.-h*£*,.(. ,ji.< .<<?... .^UiUITS.... . i.C.....C. ent-.pt, £.&&-. T. 

r.J?aV.p.4J>.4.-

Yours sincerely, 



IAW KJJJLC^ Co. 

tv)«vO Mo-^V-J-C 

Kiev>j \c v {*-A-y~ 

WJi-

LOTNICZA 

. Ad & K* Qsbo -f v\ C. ( 

.W » Vv«.\Ao<q Co. ; 

|slsw McrVe^V f 

New ~^erseu| t 

U.CA. 

Dr. James H._Weber. Chairman 
Dept. of Engineering-of 
Universi 
Lincoln, Ne Hf̂ K' rali^08ABCD" WW I BETTER BUSINESS SERV 

f THIS SIDE OF" CARP IS FOR ADDRESS J 

Mr. Adam Osborne 
Dept. of Chemical Engineering 
University of Delaware 
Newark, Delaware 
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-^V- o/ Cu^ii^L 
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IHSTYTUT CKEKII FIZYCZNEJ PAH 

Dear Sir, 

I should greatly appreciate receiving the reprint(s) of your 

paper(s) entitled 

..A..»X.....C.kh-..fc:. •.-.^a.v/r.r„}..)...l.S.^.^....l2„3.7..7 

if you have any copies available for distribution. 

S i n c e r e l y  y o u r s  

D o r g a n  p .  6. Z a r a .  n r  P f /  n. 100C 

) 

VJ • E -T7.0 S"V« 

T H E  U N I V E R S I T Y  O F  N E B R A S K A  
D E P A R T M E N T  O F  C H E M I C A L  E N G I N E E R I N G  

L I N C O L N ,  N E B R A S K A  0 8 5 0 8  

August 4-, 1966 

Dear Sir: 

If available, I should appreciate receiving a reprint of your article 
ihe rrediction of Liquid Mixture Enthalpies from 
Pure Component Properties" 

Which appeared in A.I.Ch.E. Journal, Vol. 12, No. 2, 
. P. 377, March 1966 

I hank you. 

Y °u|^^ely> 

Barnes"H. Weber 
Professor and Chairman 
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C E N T R E  D E  R E C H E R C H E S  
D E  M I C R O C A L O R I M t T R I E  

E T  D E  T H E R M O C H I M I E  

RUEIDU 141® R.I.A. 
MARSEILLE t3«) 

,  B I B L I O T H f i Q U E  ̂  

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

tire a part de votre article oCt 
article • -• 
public dans J9h£AA I NIT. CUMit*/re ­
published in S£t* Af*rtott. /7*=&7~G 

Avec tous mes remercicments, veuillez agreer, 
Monsieur, l'expression de mes sentiments les meilleurs. 

and other papers on related subjects. 
Sincerely yours 

Marseille, ^AO- 64 y J 
P. 'Bros ' " 

CHEMICAL ENGINEERING AND CHEMISTRY 
Missouri School of Mines and Metallurgy 

Rolla, Missouri 

I should greatly appreciate a reprint of your article: 

PV <L<jj?Afryx....f.ir. 

ES-.vn ."Ifcla jki 1 ys. I hi. 

which appeared in fit....ir! . 

Vol. Page A77. 19 AL 
Very truly yours. 

A.Zi£t..i £fcje.fcr.. 

L - 3 3 4  
GULF RESEARCH & DEVELOPMENT COMPANY 

P. O. DRAWER 2038 PITTSBURGH 30, PA. 

Al£L 7 6L _ 196i^_ 

n—ZV- C?sArSnc 

I would appreciate your sending me a reprint of your paper/ 7 ^ * , — /  
/"k A/>/.;// At<x ieU rA 

t~fs A ~vaA>Aev» /' *" 

which was published in. A1-64 £ CT / *  . - 5 * 7 7  (/ft* 

Thank you very much, 
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U N I V E R S I T A  O E G l l  S T U D I  •  G E N O V A  -  I T A L I A  

ISTITUTO Dl CHIMICA INDUSTRIALE 
V I A  P A  S T O R E .  N .  3  

l»l 

Dm. PROF. CORRADO ROSSI 

j)r. A. OsbornQ 

SI224 Morioo 

Co yy^^o^M ĵ 

t f l tu iH i rkeJ,A 

(w \Za$ 



Genoa l^\C>(o 

Dear Sir. 

I would be pleased to receive 

a reprint of your article 

I ch'oh o-j- hj>uji'ol mu'x~)~UAje LslAj,i'e$ 

-froiw |t)UAJL C<tvmI>OH&U1~S jfDoj,Piii'e.^ ^ 

appearing in A • 2. CL • £. J JZ (2 J 5^ ^ ffk6j 

Thank you (y* juucJL -

»• QCUIQQilu,'^tS 

DEPARTMENT OF CHEMICAL ENGINEERING 
AND APPLIED CHEMISTRY 

UNIVERSITY OF TORONTO 
TORONTO 5. CANADA 

DATE.. A.M..29, 1965 

Dear Sir: 

I should be most grateful for a reprint of your 
article 1116 Predictlon of Liquid 

.Mixtuse...Enthal.ples.. From...Pure Component 
Properties 

Yours sincerely, 
Henry Tan 
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Sehr geehrter Herr Kollege! 
Dear Sir! 
Monsieur! 

P R A Y  
F O R  

P E A C E  
Darf id) Sie hoflidist um einen>yS<3jvyfc8m<£ Ihrer Arb 

I would be grateful if you could send me a reprint of your article entitled: 
Je vous serais tres oblige s'il vous etait possible de madresser un exemplaire 
de votre publication: 

' 2  i  C 'Hl ) ] 3 ^ ^  , 
TKe 7*e«Vr *f Or&i*C 
rf(C<*~ £e> fct e*-, AX 

An Ihren spdteren Arbeiten ouf gleidiem Arbeitsgebiet bin idi weiterhin interessiert. 
I am always interested in your following articles of the same field. 
Je suis interesse toujours par vos travaux ulterieurs du meme domaine. 

Mit bestem Dank im voraus und vorziiglicher Hodiachtung 
Thanking you in advance Yours sincerely 
Je vous remercie d'avonce et vous prie d'agreer 
I expression de mes sentiments tres distingues 

r* > r̂ e 9~> 7 



[Journal Y A L E  U N I V E R S I T Y .  2 2 5  P R O S P E C T  S T R E E T ,  N E W  H A V E N  1 1 .  C O N N E C T I C U T  

January Hit, 1?66 

Osborne 
uel Street 

., Delaware 

Dear Mr. Osborne: 

Re: No. 7281 - "The Prediction of Liquid Mixture 
Enthalpies from Pure Component Properties" 

I enclose a copy of a very late review. If there are any points whir^ 
you would like to change, there is still time. I do not insist on amy changes at f 
this late date. 

Very truly yours, 

.1 l yi i Mi j[ 

Harding Bliss 

HB:jo 
Enclosure 

A M E R I C A N  I N S T I T U T E  O F  C H E M I C A L  E N G I N E E R S  



I 

A. I. Ch. E Y A L E  U N I " " S I T Y .  2 2 5  P R O S P E C T  S T R E E T ,  N E W  H A V E N ,  C O N N E C T I C  

EDITOR 
Harding pi,ss 

September 13, 196£ 

f 
Mr. £dam Osborne 
282 Manuel Street 
Newark, Delaware/ 

r i9! 

#728Jl -  "The Prediction of Li< 
Mixture Enthalpies from Pure ( 
ponent Properties" 

Dear Mr. Osborne: 
» i 

I  have been over the revision of subject paper and have fV 
i t  vastly improved. I  believe that I  would still  like to get onej 
review on this revised paper, but I  will in no case hold this 
than one month. During this1  period will you please be sure to 
the appearance of Figure 2 by using a lettering guide on tlie orj 
I  will get in touch with you in a month. 

Very truly yours, 

Harding Bliss V 
HB: jo 



282 Manuel Street 

Newark, 
• #  ,  

Delaware 
. 

Nov. 10, 1965 

Miss M.L.Byrd 

Manuscript Editor 

American Institute of Chemical Engin ers 

345 East 47th. Street 

New York 

Re: #7284 

Dear Miss Byrdi 
• Li 

• • •« 

Below I list the answers to the qoestions you raised 
V r 

* 
with regard to the paper numbered above. 

Y_ 
1) On figure 2 I have inked in the required numbers on the 

ordinate,s^ale. 

2) Figure 9 may be removed from the paper. The removal 

necessitites no other alterations. This was an oversight 

on my part resulting from contraction in the revised paper. 

3) In ch-»nging the form of equations to save space, the 

numerator and denominator of fractions must be bracketed. 

I 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 corrected by 

you. 

8) Reference 17. Publisher: McGraw-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.f by Messrs. Kohne, 

Anderson and Miller. Their data are to be published. 

Very truly 

Adam Osborne 

\ 

/ 



THE PREDICTION CR LIQUID F-.: X"URE ENTHALPIES FROM 

PURE NT PRDPZR"! ES 

\ Adam Osborne 

The K.  W. Kel logg Company,  New Market ,  New Jersey 

Present  address:  

Department  o f  Chemical  Engineer ing 

Univers i ty  of  Delaware 

Newark,  Delaware 



: J 
review, $o be very sure of one*s material and facts. At the end 

of paragraph 2, Griskey accuses me of faulting the experimental 

data of Sage and Lacey. C I deal with this point below. ) Yet at 

the start of the v$ry next paragraph, Griskey suggests that I have • 

not considered Sage and Lacey*s work at all! Perhaps Griskey feels 

I should also consider the other binary systems in Sage and Lacey*s 
V 

work. This would be mere repitition, an! suffers from the fault of 
, \ 

Griskc-vv's whole preview, namely considering the world to be made up 

of hydrocarbons only. Originally I had not made comparisons with 

any of th& *mny hydrocarbon enthalpy correlations, ( of which 

Griskey merw.ons a few ), because these apply to a few components 

limiteY conditions, whereas this pap r presents a very broad 

„ ___at i on, \t your behest I have now made such comnarisons. appli^^ % 
, XhavAnow included the work of Holcomb and Prown on Likewise m 

the t-rnery oropane - butane - pentane, which I had initially 

left out beeaus?tl!ls system has no Aeat of "ixing, only pseudo' 

liquid effects, andYf therefore ""interesting. -;\ 
Sage and Lac^^er*ved thcir enthalpy data from exper 

mental p - V - T data. If J^instifyably assume that the B - W -

equation of state represents tlHi^P0* Pressures of methane and 

butane within the limits of experimJs^al error- en the B - W - R 

equation does by machine what Sage and^^ey did by hand. I am 

surprised that Griskey is unaware of this/NlSS^1 Dr. Ellington's 

first comment by reference to the differences between the ata of 

Sage an-l Lacey an-' the B - W - R equation of state. Theslf-Jaf er-

enecs are excellent estimates of the minimum errors inherent in 

computations involving graphical differentiation. 

I thank you for the 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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Mr. Adam (Tsborne 
282 Manuel ̂ Street 
Newark, Del Ware 

Re: #7284 

•in atfder 
keep printing 
script with 
queries and 

facilitate the editing of your paper and to 
a minimum, we are enclosing your manu-

eriits written in the margins. Please answer 
rn\this copy to us as soon as possible. 

Sincerely yours, 

the 

i v 
X 
S 

\ 
Mary LoWiSe/Byrc 
Manuscript Editor 

Enclosure 



MS 7284 

The prediction of liquid mixture enthalpies from pure component properties, 
Osborne, Adam, A.I.Ch.E. Journal, 12, No. 1, p. 000 (January, 1966). 

Key Words: A Thermodynamic Properties-8, Calculating-8, Enthalpy-2, 9, Heat 
of Solution-1, 2, Heat of Mixing-1, 2, Mixtures-9, Liquids-9, Nonpolar-0, Binary-0, 
Ternary-0, Intermolecular Theory-10, Margules Equation-10, Comparing-8, 
Data-1, 9, Experimental-O, Calculated-0. 

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 at infinite dilution, which in turn ore determined 
using a proposed molecular model for liquid mixing and a postulate of accep­
tance. Results are compared for four nonpolor binary systems, three with experi­
mental data, and one with data calculated by other means. 
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ĵcO 

• "3 t 
3.S

 
°
 

O
i£ e* .Vf; ^

 ̂
 

P
®

'c
H

g
 

- -
 

oS 
cc 

O r- 
-—< 

.i > 
£ « 
o Z

 5 .
 

js 
$-> 
5 

Q1 TO
 

|
|
o

 

SP®
 £ 

e
 S

 .5-
<

 
cc cL.E C 

H
-rtd 

C "u ^ 
1
 

g 
.2

 
z-6^ 
« "

-

y D 
TJ D X

 
_o —M 
n co 
rt —H 
CD 
A u ci-
2

 . ̂3 
rv a; 

£ 
x
 d 

—
 x

 
?? C5 C= 

C. tx«r= —: 
£ 

U 
— 

CM 
X

 OJ 
c
 

—
 

«5 »T r 
^ Ji _c 

g
 

«
 o

: 
cm 

r.S
 

S
 S o 8 1

 
&

c.g" o
"

 

5 -5 — "3 £ • 
«, 

t~* O <* 
rp \n co 

X
 c "o 

« 8 
^
 

«J2 ^
 

o
 §

 "§ CO 
"
 « s

 
-
i
i
2

 
~

u
 

w
 

^
 

• 2 j« 
o a

 v 

0» 
. 

Z
P

 
§
S

 
Cw __, 
>

C
 

d
 ^

 X
 

TT 
OJ 
—< 

OJ 
—

- 
lO 

io
^2

 
CM §

 ̂
 

^ OJ 
W

 H
 C

 
t
 ̂

 X
 

«
H

 H
 

toW
 
' 

3 00 J2 
w

 
«®

 
. <M 

r 
S

"
 £ 

5J 
r <d 

o go u
g

 

Q
 o" 

O 
CQ ^

 
C ^

 

-
I
 

c 
•c*. &9 

ffi CM" 
r o 

^
Z

 

txa, 
_ * C! 

jg id 

• £
"" 

^ O
 SD j 

O 
C

o
 

Z 2J W 2 s .• 

I
«

i
i
i
5

 

•
-fs

 l
i
s

 
"72 o o 
« CU : 

K 
^

 u
fQ

'afJ 
T3 

Cd 

ID 
K

 « 

r * > x 
C3 X . 

d
 c« •< 3 o J 

« c = 
s
 i 1

 
C -E £ 
^
 c

 S
 

cc 
2 

Q 
? 

TO 
C 

E 
 ̂

„E3 -O
 

c D c*^»0 
o -c 3 oj 
C/J .2 2 i-H 

 ̂=•> S 
D 

>—< 
cu 

 ̂̂
 

2 
2 

a
 .•?» 

- O* 3 ̂
 

fe' u 
eg 

: X < 

k. tuD 
U

 
O k 
a-

Q
 

TO 
tb 

C 
c 

rt 
Id 

„ 
. 

c iO 
£ D 

4-> IO 
fctoS 
.£ 

O
 

. en ^—' 
Id k, 

iw
 

. ^
 

c ^
 

rt OJ 
O —M 
0 ̂

 pi B 
s
 8.5 2 

.J* cc 
W

 
O

S
 .«

 
W 

qO - . g 
p

 o -; Si 

2
»

H
 o 

. 
.u 

• c 
ccgrf :

 
oj 

o • •> 
~ .»c 

M
-

^
«

U
 

c
o

c
o

g
 .

 
£ 

« ̂
 S S- § '£ s 

o "c 3 1 2 ° l>—
 « "C 

£»K
.Z

v:iaO
a, 

l
i
s
 x, 

x 
OJ C — CI 

— 
—' CM (M <M 

X CM 

.§« 
PS 

1*« 
o f 

O w 
II 
» 3 
•«*o 

ICO 
CC OJ 
0>-i 

is  ̂
|S

 

I s 
- o 
o g 
8>3tp 

w ~ 
_ g c 
•£• ? S 
5*8 
= CJ^ = 

O _> G) 
 ̂S2 

w W o 
O -

 °" 
X

 o E 

- ° -2 
° E 

 ̂

E - -

E 
p 

—
 a 

E 

~
 

oi o 
:
 s ?

 
E ;

 ? 

O O >-
o _c c 
a 

»- J> 
"° ^

 

H
I
 

• o Z 
-O •. o 
a O «* 
£ « x

 

SP
L" 

5? E 
s 

 ̂
Q. >-w 
c « X 

° 
> o 
^
 E 

"T3 <U 
C C7> 
° 5

 
U

 'E 

rx
 

o  ̂2 
t 

o 
3 3 

o 
.t: 

.? X 
E 

.5 

2 
£ 

e> 
2 

<
 

o < a Q '•
 u." 

2 c 
a — 
§< 
P 2 
< 

< 
>u 
W 

 ̂

< o 
•f •>• 
P

S
 

/. 
Id 

OJ co 
i-\n a. D CM O -3 D ^3 « 

|
»

|
1

 

o 2 
s
 = 

C3 
C ra 

D >^« r3 
» 

O 
 ̂« ?s w D 3

 
D 

was 1^ 

y 
M 0> 

D 
M ZJ 

rt 
• 

X —H .tP; 
O Q 

-M y D 
rt 

-2 
r— D 
S

 9
 S3 

4M 
y D y 

a y OH 

D D 
^
 S

 •£ 
>.x 
> S3 
"
 S

 oo ?
 

>.-E 
 ̂

do c D ~r 
• — •— d 

"2'°° 3
 5c §

 
u 

H £ -P 

S
l.j c.S

.2
fe 5 3 01 

SC 
3 

.*» <-k* • — 
IZ4 O c 
J- 

D
 

D
 

ji t-
9

 r —
 

o 

60 J " ^^2 
= 

rz 
'S "2 u. •» 
3
 ? ° C S

 
C3 

2 C5 i
 

D 

10 
 ̂

D 
9 3 "3 -

•5 uoj 
2

^
3

 VD 
o 

5/5 
ci "C> +j 

"T- D *3 u 
D

 >r-". S
,n

 O .5 CJD iS 
-

P —
 

« P
 3

 -p 
" O M .p Z 
s
 2 • c » « 

&
 D D XO 

~ 
O *-

 ̂,o 3
 

d2* 1/1 

C 

!
E

 &§ 
B

JS
cS

 1
 

T". P d 
1

 2
-a

i 
0
) 

•«
 P

 

-
 ̂

2
 E 

2 oZ.i 

D 
 ̂S 

A
rt 

£ 3 §D rt^jO
 

-to ,5 i 
-x 7

. s
 813 c 

B
e
l a.fi S

 " 
w

 
O D 
2 - U 
D TO  ̂O 

2
 x

 2 *5 
9 "

 «*i 
~ 

vj 
x

 5
.5

 
X

 ^ 
§ er'D'o 

T '— 
c 

^ 
^ 

£ 

—
 

x CM X 
s
 

£ 1
 *

 > 
Hio i o 
is- £ T 
—< t3 5 5 

? 3
 ^ D S3 "£ S 

33 D .X 
g X 

0) Td2 
•£ 

 ̂£ 
>,§oo 

d3 
" 

° i5"2 rt jg 
— "X o "-*3 
yi 3 w -
D 

>.H 
t-i rt 

*S •&
 

u 
2

P
p

l
 

hH
^s 

O D D £2 T5 ' 
'— J3 

-

5 
 ̂i) o o c 

rt rt a- ̂ 
•-

 ̂9 
 ̂D _2 

S> © 
c 

 ̂^£ 
^
3
 # 2 o -S 

M
'S «

2
 
|
 

g. 
P O » -

 
u

 £ 
_g —

^- 
#3

 o 
•*"* 

w EE 
u_ 

X - 
c O 

2 C C -
 D 

C rt 
C £ o 

OJ 
.2 s

 
^
 ^ 'S

 
—

•
 

r
t

 
——

1 
—

1
 

c
-̂

 3-  ̂
 ̂' C 

5
 E 8 « 

s
«

c
E

 
%

. 2u-
P « 2 

O 
 ̂

Cm 
= 

"
 3

i SE
 5 

2 rt'S' 53 
T 

"-> I— 
O 

3 > .2 " oj 
po "" r. fa 

pp 
' o *— 

o
 c

-
2

2
 p

-p
^

^
-S

 o
 

c
»

-
„

E
h

S
^

8
x

2
S

 
ej-g . Sfl O

J c®
1 S 

S 
«

<-o 2-5-5 
.. •?= r- E—' .- u 2 5 '"oi 3

 
O a> fc- 

i 
Q> 

« .c>!> So 
C D <3> 1 

rt ^
 ^r-
 ̂D ' 

D 
. tO 

W) c; 
i

l
l

 
-o > rt 

« s -3 E .a 
g o g 2

^
 

O.CS ° 3 QJ 
.1 j> ®^? s 

5 ~ 

O 33 
2 ok-

. § ° 
2 ca -
C 

z: D 
Q W 

o rt 
-

o u: 
3

 S
-S

'S
;5

 
o-g_ E 

>
 3

.--3
 >

^rP
o 

~
 3

 
-P _ 3

-3
',—

 p
 

0,0S > a_a s
 O p_.2 3

 
-5 >

 P
>

 P 
'3 2 

y '3 .P bc-r 
S

 ' 
o 

3^"7 "P fa X, —
 

2 O P S
 3S C ^ f 

®1 3
 •_ 

iN
 -S 

3
^

^
 

_ 
D-c « 

„ ̂
 ̂

 
O _, 

O 
_

-
—

.
 E

 
~

g
 
£

p
3

 
U

 
3
 c

 o jrr c- £ 
u ; 

P—
, 360p2 H -g 

s
o

f
a

a
S

^
W

E
 

w
-X

C
-S Dzs—

 ^ — D E 

.2 io 
TO rt 

* -
g > 

p 
C T qj , 

TO D 
-TJ^O

 I
 S 

£
io

 »
A

 a
 

=
 

3
1

s
 
E

 
p

 

a 
„ "C 

S
 S

t
s

i
 8

L
S

 
n

 j
f
 2

 2T
3 75 3 2 
2 ,2

 ̂P 
S

 2
 E

 
 ̂i 'C s 

>£ *r> ® 
-Jl S

 

3
 "

p
 
E

 
J

 J
 

M-> QJ 
c s

 S
 s

 «
p
 « 

o -E 
dC e 

•- 
w _ 

£ 
v 

te >2= 3 
u j= 

^ g 
|
 

-| 5
 

-0
=

 $
 1

 fa '
2

 

l
H

^
-
S

-
8

3
 

•^O
 > -

 « 2
 » 

D r 2 rt TO D 
g rt t3 S3 « ^

7
 

2
 S CPE f> 

O 3 o 
C rt 

2 O O- P -3 « 2 

5
c

2
' 

o P 
«

 y
 S

-p
^

 
C3 _B " £ 5fc

 ̂
•« 

 ̂&< 8 01 -
 8 

i
_

"
a

u
T

2
0

::ir-
•2

 > v-£r-~ §
 

~ 
.
 O > T

 
>,-3 

i 
y. <— > 

i
l
 ®

 
 ̂o 

o
 2

 
W O-i ~~~ 
-3 i ̂

 '•p 

s
^

?
E

P
2

"
£

 
^

J, 3
°

O
^

P
®

 
o 

— 
r- .. 

T5 _ „ O 
D O 

3 6 1) 1; 
 ̂> 

D 
r. yj 

ti 
D 2 

c
 

I rt 
cj -

«2 i e
 O

 
_ 

rt ^
 -c >N C rt 

CX.CS -M ^ ^-^3 
«-k- O M 

j/; 
4-I 

o P 
 ̂

CM V3 "- ̂' 
rt 

o 
"*^ 

r* o c 
C —t D 

rt 
D 

"tO 
= > 

J3 D o 
O > 

y. 

TO D rt 
-
 "3 

> 
2

 ^
 o> 

3
 

— 
QJ E

 
B

 
_

 

0> -3 
3
 u. 

C/3 fl) 
§
 I
 

o j£ 

'^
-S

 
-3 >

 >
. o> 2 P "3 

E
a

-
 ̂

2
 

n
 

«r o *-

D CM 

r— 
M 

C- c 
s

 
&

•§
-€

>
-£

 
l

c
 

r-p 
§

^
2

^
2

^
 

.
5

 5
 

S
o

 E
.

E
 
p

2
 e

t
 

o "P 3
 ̂

 ° 
° 0310 
c

P
 a2,J> 

"5 H
 

3
 

E
 

^
p

>
 

e
P

 E
 c

 

'8
 5

 

CQ >. 
" C - CO 

9-
r- rt 

- C ^
 

D TO TO 
X3 > 

*3 H
 

^ P
 i
 

•r; rt 
. _. rt TO 

> 
 ̂—

'̂- -J TO 
m 

•c - 
Spa S 

c
 a

 m
£

-3
 

o &
,. 

c
 -3 

-
 

E
p

p
 r

 

$ 8 S^SP: 
-3 

8
 E 

S
--

2
 

—
 

" 0> 03 — > 
P

o
x

 
_ c 

o 1
'^

 ®
 

"
 g

 2°s 
o 

 ̂ d) £ ^
v 

QJ O 
5 * 5 

c o 

a> o 
9^o O ' 

M O ., 
So.: 

"§ S
 

u — rt O-o 

C 
-yi 

O D y. D 

W) >
 

"o Vt-i ? £
 b£ o 
_
 5

 a) 2 
rt C-^= c-
D C 

D 
3

 O
 D

^3 
O •--

2 o 
o3 

-o .5 - 
~
 

 ̂o 
 ̂ic 

£ 
 ̂Q c 

c c 
 ̂

D "to 
M C D 
0 

0 -G 
9 ° o ic 
= e C 

dO 
^ 

C- qj" 
t o c B 
rt o 2 3

 
r- , 

O —
 

5T 
° P 

C C3 
V Trt TO 
D> ZZ D 

DO 3 O U
J 

U O 0 ̂CL z o i— 
<

 
-i u -i < u 

0 T3 C 
>% bog* o 

M 
.2 a; 

•£ 
4-» y 
c --• 
D 

 ̂ CM 

O 
 ̂c ̂

 
c rt 
O TO 

 ̂
rt d rt 
o

|'°
 

D 

^
 5

 
5
 1* 

c o 
cc o o 

D C O > rt cr 
.w Xi c D > 
'Sc 

X 
01 

D CC 
M I— 
3

 -rt rt 
"tO W> 
g-3 
S-es 
I
 ̂

 
o TO 
 ̂£ 

TO C 
rt X X 
CD i— M 
O rt 

c 
C Cm D 
C D > bJD 
t; >>.2 

Cd 
 ̂

^
 .2 

c 10 
 ̂

O 0^5 
rt m t-5 

>,£ £ 
a = s 
T3 

3
 £ 

9. y oj 

less 6 —
 

1 0 rt 
C

O
 

—H 
y> 6 —

 
c 

y> £ .2 
0) JM rt 
4-> IM O jo 

O •> 
«H 

0) JM rt 
4-> 

ro 
| 

rt S" 
k

-
rt 0

 D
 

O
 

D
 

Cd rt 0
 "
rt 

S3 

a: 
5 — CP o 53 P 

oj P —
 0

 —
 

£
 

tS 
3 

P « -
« S

m
 = 

t-. 
.2 2 u -5 2 -2 

Cm o D 
r* 3

 
£ rt 

£ 
rt D T3 

CL> -rt 
O 

M 
O •*-> o & 

y 
O 

0 
2 5

 
w

 •£ 
s

p
i

 a
 _

 

. 'O 4J "OS 
>% 9

 C 

D Q 
rt -rt 

8
-S

 ~
 

§
 "

 c 
ft®

X
 

D -rt 
4-> 

O  ̂VM, »M 
01 rt 
2

®
 2

 

!—
 

^t3 C w 4> 
C

 B 
.—( 0) , •—

 
60 

3
 

_o IO ' 
*-/ ©

 
B P 3

 

c O 

g O 

w>td * 

b€ 
C 

b
^

-
X 

t? s
 

T X 

r 1 CO l/j 
X CM 

y OJ CM 
T 10 

® CM •—• 
OJ IO 

X IO 
. 

„ 
^ 

. 
CM CM CM 

T CO 
< X X 

c: S
x^rtcicocccc 

CM N of 
l/J co 

<M" CO" 

6i.I 
861 

S8T 
OfrC 

091 
091 

T9I 
591 

591 
S9I 

W
I 

C
9I 

S
9I 

osc 
in

 
Sfl 

91-1 
fif'I 

il'I 
ZJ'I 

O
l'I 

e
n

 
9
n
 

00c 
651 

ie
i 

K
I 

OCT 
5CT 

I'd
 

651 
eci 

SC
I 

085 
SIT

 
H

I 
051 

095 

•dx^i 
COT 

501 
101 

01-5 
• )UJOC|S() 

a'sii 
•dx^i 

aujoqso 
a 

•dx
a 

aujoqso 
a'in 

•dx
a 

\Jo 
D 

ft 
V 

'.>jnjiuadiua_L 

9'69 
I OS 

0'0P 
z'H

s3
-»

 
9

0
1

 
8'65 

6'6C
 

oiH»:i-t< 
8'6I 

1
0

5
 

ro
s 

8H
®

D
 

%
 3[OlU 

%
 3[OUI 

%
 3[OUI 

)U3U0duKK> 
O 

a 
V

 
aiiq

n
^i 

q
i/' n'v

a 0 =
 

jIo08 IB ptnf'TI '>J»cI • joao[ uinjua 
W 

T 
'^0X

JC
^"X

U
Z

<t2 
S*3HOLXII\ 3NVXN3J-aNVing-3NVdOHJ W03 S3ICI3VILLN3 3«
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T h e  p a p e r  p r e s e n t s  a  p r o c e d u r e  f o r  c a l c u l a t i n g  l i q u i d  m i x t u r e  

e n t h a l p i e s ,  w h e r e b y  a  l i q u i d  h e a t  o f  m i x i n g  i s  a d d e d  t o  t h e  m o l a l  

a v e r a g e  o f  t h e  p u r e  l i q u i d  e n t h a l p i e s .  T h e  h e a t  o f  m i x i n g  f o r  t h e  

m i x t u r -  i s  c a l c u l a t e d  f r o m  t h e  h e a t s  o f  m i x i n g  o f  t h e  b i n a r y  s y s t e m s  

a t  i n f i n i t e  d i l u t i o n ,  w h i c h  i n  t u r n  a r e  d e t e r m i n e d  u s i n g  a  p r o p o s e d  

m o l e c u l a r  m o d e l  f o r  l i q u i d  m i x i n g ,  s r . :  a  p o s t u l a t e  o f  a c c e p t a n c e .  T h e  

t w o  c a s e s  w h e . ^ e  t h e  s o l u t e  i n ' t h e  b i n a r y  s y s t e m  i s  m o r e  v o l a t i l e  a n d  

l e s s  v o l a t i l e  t h a n  t h e  s o l v e n t  a r e  t r e a t e d  s e p a r a t e l y .  T h e  c a s e  i s  

a l s o  c o n s i d e r e d  w h e r e  a  c o m p o n e n t  o f  t h e  l i q u i d  m i x t u r e  i s  a b o v e  i t s  

c r i t i c a l  t e m p e r a t u r e ;  a  p u r e  l i q u i d  e n t h a l p y  i s  d e f i n e d  a r . c  j u s t i f i e d  

f o r  s u c h  " p s e u d o "  i q u i d s ,  a n d  h e a t s  o f  m i x i n g  a r d  t h e n  c a l c u l a t e d  

a s  f o r  a c t u a l  l i q u i d s .  R e s u l t s  a r e  c o m p a r e d  f o r  f o u r  n o n p o l a r  b i n a r y  

s y s t e m s ,  t h r e e  w i t h  e x p e r i m e n t a l  d a t a ,  a n d  o n e  w i t h  d a t a  c a l c u l a t e d  

b y . o t h e r  m e a n s .  D a t a  f o r  a  n u m b e r - o f  g a s e s  d i s s o l v e d  i n  w a t e r  a r e  

a l s o  c o n s i e _ r e d .  T h e  a g r e e m e n t  i n  a l l  c a s e s  i s  e x c e l l e n t .  



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 (l). 

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 inulticomponent data. The most successful correlatory equations 

1 
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are the power series equations, (k, 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 

T (-̂ -) - V_ I dP (1) 
f T 

(H* - H) = 

J o 

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 (ll). 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-

attires in mixtures. The dangers in using the Redlich-Kwong equation 
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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 
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gas state of the pure solute at the reduced temperature of the pure 

solvent. 

(H* - H°) feT = (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, £, 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). 

Cab = J €atb (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 (l4). It is 

approximately correct to imply from equation 2 the relationship. 

&(r)] baT . 
rb 

|(r) (4) 
b T 

ra 

Stated, the intermolecular potential <^(r) for the bimolecular 

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

as the intermolecular potential for the unimolecular less volatile 
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pair k • k 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 
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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)s 

H = kT 
^ In Z 

IT? 
N + kTV 

T» 

In Z N (5) 

* In Z 
P = kT N (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. 

(H)2 - H = RTV 
i P 
} V RT2 C, (7) 

(P')2 - (P1)2= RT 
>P 

.T7 
(8) 

T 

In consistent units, where H is Btu/lb.-mole, T is "R, CP is 

Btu/lb.-mole °R, P is lb./sq. in., and V is cu. ft./lb.-mole, 

Equations 7 and 8 become: 

(H)2 H = 0.368 TV' ( * P  

T^/t 
+ 1987T C (7a) 



7 

(P»)2 - (P*)2 10.73 T (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 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. l/T is extra­

polated through the critical temperature. Where a plot of log P 

vs. l/T does not give a straight line, an accurate procedure is 

to express log P as a polynomial in terms of l/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« 

H. H° 
A - H - H 

p« _ p» 
(9) 

We define "acceptance" properties as the properties acquired by 
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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 
Solve* t 

the mean enthalpy and vapor pressure of the , 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, 

H. - H° (H)_, - (H) 

-7 r = ^± (10) 

PA " P (P)T " (P)T 2 1 

where is the system temperature, and 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. 

»A - (H IT <10a) 

\ solvent/ r solute 

It is found that when the difference between the reduced temperatures 

of solute and solvent is 0.5 or less, is best calculated using 

Equation 10a. When the difference is greater than 0.5i is best 

calculated using Equation 9. 

A knowledge of the acceptance enthalpy permits us to cal-
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culate the enthalpy of the solute at infinite dilution, since 

Lyderson et al. (l6) 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: 

H< - H H« - H. 

L 
(ll) 

Thus we may derive an expression for the enthalpy deviation from 

the ideal gas state of the more volatile solute at infinite 

dilution: 

T 
(H* - H ) = (H* - H ) (12) 

a 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° - Hj\ or Li , where i represents any component. 

HV, the pure liquid enthalpy, is determined from pure component 

data. Frequently H° has to be determined for the pseudo liquid, 
i 

as described in this paper. is then determined as follows: 
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L. = (H* - H* ) . - (H* - H° ) . 
1 11 

(13) 

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

L. = (H* - H ) . - (H* - H°) . 
J J J 

(13a) 

The three-suffix Margules equation for activity coefficient 

variation with composition is (17)' 

ln«. = x. 
i J 

A. . + 2x (A . - A..) 
ij i ji 

(14) 

Differentiating with respect to -i-, we obtain Equation 15« 

— 

T(?j 
i = x.2 

J + 2x. 
)*i A  

&(£) " / J 
(15) 

But we know that the following are true 

^ l B y i  '  H > 1  (16) 

i (i) 

^ A .  .  
—iJ-

TS) 

L. 
l 

R 
(17) 

L . 
_ _J. 
" R 

(17a) 
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So, substituting Equations 17 and 17a into Equation 16 and elim­

inating R, we obtain, for component i 

(H° - HL). = x.' 
J 

L. + 2x. (L. - L.) 
i l j x 

(18) 

and for component j 

r~ 

(H° - HL) . = x. 2 
J i 

L. + 2x. (L. - L) 
J J 1 J 

(18a) 

The total heat of mixing is given by Equation 19' 

HE = x. (H° - H1") . + x. (H° - t^) . (19) 
i i J J 

and substituting Equations 18 and l8a into Equation 19» we obtain 

Equation 20: 

H E  = X . X . ( X . L .  + X . L )  ( 2 0 )  
i J i i j j 

In an identical manner the four-suffix Margules equation (17) may 

be differentiated to yield an enthalpy equation. Schnaible, Van 

Ness and Smith (l8) derived such an equation in which they gave 

the Margules D constant the value in Equation 21: 
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They thus derived the following total heat of mixing 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: 

H 
E x. x. (L. -L.) (22) 

i J i J 

The Margules equation is the only binary correlatory equation 

H° . + H E (23) 
x 

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) = 

J 
(-y£) - VT 

d P 
dP (1) 

It will be observed from the generalized enthalpy deviation charts 

H* __ 
of Lyderson et al. (l6) that the term —— , then plotted 

c 

against reduced pressure, gives a broad maximum for any reduced 

, i Vx 
temperature. Since, in the pseudo liquid state, both and ( , ^ ^  

will be small, the term T ( ̂ V) - V 
V } T p T 

may be approximated to 

H * _ j-j o 
zero, and s for the pseudo state is therefore taken as 

T 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. 
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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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eluding 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 12a: 

(H* - H^ ) = (H* - H°), (12a) 
a Tcb b 

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 (l4) 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 k calculated data for the systems oxygen-

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: 

This equation is compared along with equations 20 and 22. Errors 

of less than 1% in pure component enthalpy, 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 

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 

(24) 
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liquid enthalpies for nitrogen, and pure component enthalpy data 

for methane. Derived data of the Institute of Gas Technology (l8) 

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: 

1. 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 )bT = (H* - H»)bT (2) 
rb ra 

For the more volatile component as the solute, the en­

thalpy departure from the ideal gas state at infinite 

dilution is given by: 

<„. . >a „ ( Is* j(H- - HA)b (12) 

The acceptance enthalpy, , 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° - H°° ) = (H* - H°° ) - (H* - H°) (13) 



20 

3. Calculate the heat of mixing using Equation 20. 

= x. x. (x.L. + x. L.) (20) 
i J 1 J i J 

If individual partial heats of mixing are required, 

these may be calculated using Equation l8. 

(H- - Vi * = x . 
J 

L .  +  2x  ( L . - L . )  
i i J 1 

(18) 

Equation 23 is used to predict the total molal enthalpy 

of the mixture: 

^ x± 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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TABLE 1 

ENTHALPY DEVIATION FROM IDEAL GAS (H* - H) Cals/Mole 

Calculated Hlmnelblau Calculated Hiramelblau 

Gas 25 C „ A 25 C 80°C 80° C 
°2 2706 2900 293 576 
N2 2200 2500 125 146 
H2 721 960 
HC 230 400 
XE 5082 4500 1940 1440 
CH4 3 3*3 3200 552 626 
Ne 780 1080 
A 2650 3100 
Kr 3686 3440 



TABLE 2 

SATURATED LIQUID MIXTURE ENTHALPIES FOR PROPANE-BUTANE-PENTANE MIXTURES 

Datum Level : Pure Liquid at 80° F = 0 BTU/lb. 

Mixture 
Component 

A 
Mole % 

B 
Mole % 

C 
Mole % 

c3 H8 20 .1 20.1 19.8 

n"C4 H10 39 .9 29.8 10.6 

n-C5 H12 4o .0 50.1 69.6 

Temperature °F Exp. 
A 
H & B Osborne Exp. 

B 
H 8c B Osborne Exp. H 8c B 

c 
Osborne 

240 101 102 103 

260 120 114 115 

280 135 133 129 134 132 130 134 131 129 

300 146 149 146 147 147 145 146 145 l4l 

320 165 163 164 165 162 162 161 160 160 

340 185 198 179 



Figure i: 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. 
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FIG. 7 
HEAT OF SOLUTION AT INFINITE DILUTION 
FOR THE NITROGEN-METHANE SYSTEM 
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NOMENCLATURE 

A. . 
10 

Cp 

H 

H 

H* 

H° 

H. 

H' E 

H 

HM 

H*s 

H 

K 

k 

L 

P 

P' 

P' 

PA 

R 

T 

Tc 

T1 

Activity coefficient at infinite dilution of component 

i in component j 

•specific Heat at constant pressure 

Enthalpy 

Mean enthalpy fluctuation 

Ideal gas enthalpy 

Pure component liquid enthalpy 

Acceptance enthalpy 

Heat of mixing 

Liquid enthalpy 

Liquid enthalpy of a mixture 

Pseudo liquid enthalpy 

Liquid enthalpy at infinite dilution 

Constant 

Boltzmann's constant 

Heat of solution at infinite dilution 

Pressure 

Vapor pressure 

Mean fluctuation of vapor pressure 

Acceptance pressure 

Gas constant 

Temperature 

Critical temperature 

Temperature at which solvent vapor pressure equals solute 

vapor pressure at temperature T 

Liquid molal volume 

. .  -



X Liquid mole fraction 

Zc Critical Coaprti nihility 

Z^ Partitian function 

Y Liquid activity coefficient 

Intermolecular potential 

<5~; £ Force constants 

Subscripts 

a More volatile component 

b Less volatile component 

ba Lass volatile component eolute In more voUtlle — 

solvent 

T Constant temperature 
* 

P Constant pressure 

Tr Constant reduced temperature. 

Zc Constant critical compressibility 

i 



282 Manuel Street 

Newark, 

Delaware. 

9 - 3 - 6 5  

Professor Harding Bliss, Editor, 

A. I. Ch. E. Journal 

Yale University, 

225 Prospect Street, 

New Haven, Conn. 

Res #7284 - " The Prediction of 

Liquid Enthalpies from Pure 

Component Properties " 

Dear Professor Bliss: 

I enclose 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 sub-saturated vapors. My information on this subject is based 

on work done by the M.W.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 

riot want me to add anything to what I have already stated. 

Concerning the remarks of Dr. Griskey, the man seems to 

be gririding 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 possible grounds other than bias for 

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



2 

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

For the van Laar equation it is 
__ * ^ 

and the evaluation of the constants from experimental data has 

been mentioned by Karr and Scheibel (Chem. Eng.Frog. Symp. Series 

50, No. 10,73(195^)* 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, tfhen the heats of infinite dilution are 

equal both equations become identical and when they are nearly equal 

inaccuracies in the integral heat of solution data make it Impossible 
k 

to select the better equation. One significant point is that the 

van Laar equation never gives the inflexion point whown by the 

Margules equation in figure 3 and. if this is clearly evidened by the 

data, the choice of equation is established. 

The author did not give the heats of infinite dilution 

used to calculate the curves in his figure 3 but according to the 

presence of the inflexion point the value of LA M more than twice 

Lq2. I have correlated the data to values of LA = 93 and I^>2= 

and 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 

system. 

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 

n 
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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 30ine consideration. 

siderable 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. 

It appears that the author has already done a con-

E.G.Scheibel 
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Based on the Original Concept by Georg Grosz & Erwin Piscator 

bey 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 
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Palivec, proprietor of The Flagon Irving Israel 

Police Inspector Braun ....... Cyril Clayton 

A Hospital Orderly ....... James Sullivan 

S o l d i e r s  . . . . . . .  Vincent Bartz, Arthur Weiss, 
Patrick D. O'Neill, Wayne Mooney, Charles Rule 

Staff Warder Slavik ........ Charles Moll 

Field Chaplain Otto Katz ....... Irving Israel 

Prisoner in Chapel ....... James Sullivan 

Lieutenant Lukash Brantley Kearns 

Madame Katy, Lukash's ladyfriend .... Anne Scholefield 

Sapper Vodicka, Schweik's friend .... Patrick D. O'Neill 

A  M a i d  . . . . . . . . .  Bonnie Jo Zeld 

Colonel Kraus Von Zillergut ...... Arthur Weiss 

Major-General Von Schwarzberg ...... Dan Brown 

A Train Conductor Patrick D. O'Neill 

M.P. Corporal ........ Wayne Mooney 

M.P. Lieutenant Cyril Clayton 

An Old Peasent Woman ...... Florence Larios 

Drunken Harmonica Player ....... Dan Brown 

An Old Shepherd ........ Wayne Mooney 

Police Private James Sullivan 

Police Desk Sergeant Arthur Weiss 

Old Servant Woman ........ Kate Genins 
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Lieutenant Dub Cyril Clayton 



- Production Staff -

Technical Direction and Construction ..... Bob Wilson 
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Tnm Allen, James Sullivan, Ted Skinner, Vincent Bartz 
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Lighting Design ........ Dale Altvater 

Sound Technician ........ John Martin 

Original Music ........ Wayne Mooney 

Photography and Slides ....... Bob McClurg 
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B Failure to attend class regularly. 

Failure in daily recitation. 
Failure in class quizzes or examination. 
Poor classroom attitude: Inattention, laziness, etc. 
Inadequate foundation or background for course. 
Weak in mechanical techniques. 
Has language, speech or reading difficulty. 
Miscellaneous (See adviser for details). 
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FINAL GRADES 

— Excellent 
— Good 
-Fair 
— Poor 
— Failure 
— Failing - Unofficial Withdrawal 
— Passing 

4 quality points par credit 
3 quality points per credit 
2 quality points par credit 
1 quality point per credit 
0 quality points per credit 
0 quality points per credit 
Has no quality point value — passing , j.— 

- Listener (formerly audit) • Registration without credit or grade 
Class attendance required, but par­
ticipation in class is not required. 

LW - Listener Withdrawn 
Y - Suspended or Expelled • passing in semester s work 
YF - Suspended or Expelled - failing in semester's work 
W - Official Withdrawal • passing in semester's work ai time of withdrawal 
WF - Official Withdrawal • failing in semester's work at time of withdrawal 

TEMPORARY GRADES 
AB — Absent from final examination, passing in semester's work 
AF — Absent from final examination, failing in s 
I — Incomplete 
S - Satisfactory Progress 
U - Unsatisfactory Progress 
N - No Grade Reported - See regulations 
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Inadequate preparation of assignments 
Failure to attend class regularly. 
Failure in daily recitation. 
Failure in class quizzes or examination 
Poor classroom attitude: Inattention, laziness, etc. 
Inadequate foundation or background for course. 
Weak in mechanical techniques 
Has language, speech or reading difficulty 
Miscellaneous (See adviser for details). 
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— Fair 
— Poor 
— Failure 
— Failing • Unofficial Withdrawal 
— Passing 
— Listener (formerly audit) - Registration without credit or grade. 

Class attendance required, but par­
ticipation in class is not required. 

LW — Listener Withdrawn 
Y - Suspended or Expelled - passing in semester's work 
YF — Suspended or Expelled - failing in semester's work 
W — Official Withdrawal - passing in semester's work at time of withdrawal 
WF — Official Withdrawal - failing in semester's work at time of withdrawal 

TEMPORARY GRADES 
AB — Absent from final examination, passing in semester's work 
AF — Absent from final examination, failing in semester's work 
I — Incomplete 
S — Satisfactory Progress 
U — Unsatisfactory Progress 
N — No Grade Reported - See regulations 

FOR^EXPLANATION. SEE ACADEMIC 

STUDENT 
A D A M  O S B O R N E  
2 8 2  M A N U E L  S T R E E T  
N E W A R K  D E L  1 9 7 1 1  

STATUS ON REVERSE SIDE 
MID SEMESTER DEFICIENCY REASONS 

Inadequate preparation of assignments. 
Failure to attend class regularly. 
Failure in daily recitation. 
Failure in class quizzes or examination. 
Poor classroom attitude: Inattention, laziness, etc. 
Inadequate foundation or background for course. 
Weak in mechanical techniques. 
Has language, speech or reading difficulty. 
Miscellaneous (See adviser for details). 
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NAME OF CANDIDATE 
TEST DATE EXAMINATION 

NUMBER 
DESIGNATED 
INSTITUTION 

ALTITUDE TEST— 
QUANTITATIVE 

ADVANCED TEST 
SCORE PERCENT 

OSBORNE ADAM 01 64 478679 530 65 740 99 37 630 80 

GRADUAT RECORD EXAMINATIONS-REPORT O SCO RES 
NATIONAL PROGRAM FOR GRADUATE SCHOOL SELECTION 

ADVANCED TEST CODES: 24 Biology 

27 Chemistry 

31 Economics 

34 Educotion 

37 Engineering 

44 French 

47 Geology 

54 Government 

57 History 

64 Literoture 

67 Mathematics 

74 Philosophy 

75 Physical Education 

77 Physics 

81 Psychology 

87 Sociology 

91 Spanish 

THIS TRANSCRIPT IS NOT VALID FOR TRANSMISSION OF SCORES TO AN INSTITUTION 

UNLESS RECEIVED DIRECTLY FROM: EDUCATIONAL TESTING SERVICE 

DO NOT DETACH DO NOT DKTACH 

DIRECTIONS FOR FILLING OUT OVAL SPACE 

This address slip will be used to mail you your copy of the score report. In Ihe oval space below 
enter your name and the address at which you wish to receive the report. 

Mr. Name 
Number 
and 9111 Street 

\. Osborne 
Lamont \ve., Elmhurst 

P.O. City 
& State New York 11373 N.Y. 



The figure given in the PER CENT" box under each test taken shows the per 
cent of students in the basic reference group for that test who received a lower scaled 
score than the one reported here. The basic reference groups consist of senior students in 
selected colleges and universities. For more detailed information and advice on the 
interpretation of these test results, consult the accompanying interpretive material or see 
your dean or adviser. 

TRANSCRIPT SERVICE IS AVAILABLE THROUGH THE EDUCATIONAL TESTING SERVICE at 

OR PRINCETON, NEW JERSEY 08540 
1947 CENTER STREET 
BERKELEY, CALIFQRNIA 94704 

FOt A FfC OF $1.00 FCR TRANSCRIPT. 

INFORMATION ON THE TESTS TAKEN AND THE DATE AND PLACE OF EXAMINATION SHOULD 
ACCOMPANY EACH REQUEST. 

DO NOT DETACH DO NOT DETACH 

O m 
o 

4 7 8 6 7 9  
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 
November 1, 1963 November 16, 1963 
January 3, 1964 January 18, 1964 Qj 
February 21, 1964 March 7, 1964 
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 institutionfs) 
concerned. 

D43P219-203906 



PROCEEDINGS AT A CONGREGATION 

OF THE UNIVERSITY OF BIRMINGHAM 

15TH 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) 
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Doctor of Philosophy—continued 

Clive Davies (Minerals 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) 
Ian 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 
Mechanical Engineering 

Class I 
David Hobson 
Geoffrey Hobson 
Gerald Kay Mucklow 

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

Gerald Peter Diamond 
John Frederick Groves 
Timothy John Morris 
Michael John Rouse 

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

Heathcock 
David Joseph Petty 
Trevor George Randall 
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Bachelor of Science with Honours—continued 

School of Civil Engineering 

Class I 
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 I 
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 

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 III 
Abdul Razak Bahaman 
Miles Foulger 
Joseph Pickering 

School of 
Chemical Engineering 

Class I 
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 

5 



Bachelor of Science with Honours—continued 

School of Chemical Log.—cotit. 
Class II (Division I)—com. 
Eric Ccdric Field 
Eric Graham Fishlock-Lomax 
Philip Arthur Millward 
Peter Edward Nicotls 
Frederick George Proctor 
Michael Charles Fydcll Rogers 
Brian Seymour 
Trevor Bradbury Thomas 

Class II (Division II) 
Roger Higneti Booth 
James Donald Cargill 
Ian Roland Da vies 
Reginald Eric Edwards 
James Stanley George 
Kamran Habibi-Golpayegani 
Peter Graham Harvey 
Jack Lamb 
Arthur Robert Witherow Large 
Kenneth Charles Ling 
David Lockwood 
Martin Anthony O'Donnell 
Adam Osborne 
Victor Maurioe Palmer 
Robert John Stanhope 

Petherbridge 
Colin Stuart Pitts 
Robert Allen Raitt 
Michael Robinson 
Michael John Rogers 
Brian Clifford Shrimpton 
Christopher John Sismey 
John James Walster 
Anthony Edward Watson 
George Henry West 
John Colin Laugharne 

Williams 
Barry Neville Willington 

School of Petroleum 
Production Engineering 

Class / 

David Fielding Weaver 

Class II (Division I) 

Walccd Ai-Jazrawi 
Roger John Christian 
Thomas Eric Hughes 

Class II (Division II) 

Amir Sayed Rcza Bahbahani 

School of 
Physical Metallurgy 

Class / 

Graham Edward Hollox 

Class // (Division I) 

Anthony Ball 
Anthony Clifford Barber 
Rowland Michael Cornell 

Class II (Division II) 

Alan John Blatherwick 
Dexter William Smith 

Class 111 

Robert Joel Dean 
Graham Vincent Lett 
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Bachelor of Science with Honours—continued 

School of 
Industrial Metallurgy 

Class II (Division J) 
Keith Ian Johnson 
Keith Ramsey 
John Raymond Rushe 
Alan Warburton 
Dudley Mansbridge Yorke 

Class II (Division II) 

Norman Graham Allen 
John Michael Bennett 
Robin Lees 
Jeffrey Duncan Robbins 

Class II (Division II) 
Anthony Gordon Wetton 

Class III 

Terence Flavell 

School of Mining 

Class I 

Alan Cochrane Kennedy 
Brian White 

Class II 
Ian Edward Clarke 

Class II (Division I) 

Edward Bryan Herbert 
Charles Jeremy Dowglass 

Lane 
Donald Edward Lane 
Keith McCarthy 
Donald Tromans 

Bachelor of Science 

Applied Science 

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) 
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Bachelor of Science—continued 

Applied Science—continued 

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 Engineering) 
John Nigel Firth (Civil Engineering) 
Roger Gibson (Industrial Metallurgy) 
David Goate (Electrical Engineering) 
Edward Anthony Goss (Chemical Engineering) 
Marwood William Graham (Chemical Engineering) 
Frank Gunning (Chemical Engineering) 
John Hagarty (Chemical Engineering) 
Keith Hawksworth (Mining) 
David John Allday Hobbs (Electrical Engineering) 
Michael Arthur Hopcroft (Metallurgy) 
Norman Frederick Hughes (Civil Engineering) 
James Humphreys (Mechanical Engineering) 
Philip Edward Humphries (Mechanical Engineering) 
John Neville Jennings (Civil Engineering) 
Peter Michael Lagoe (Metallurgy) 
Michael Ernest Lambert (Civil Engineering) 
David Lang (Mechanical 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) 
Ian Geoffrey Moore (Electrical Engineering) 
Derek Henry Mulhall (Chemical Engineering) 
Neville Charles Nelder (Civil Engineering) 
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Bachelor of 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) 
Bejar Hazim Shemdin-Agha (Petroleum Production 

Engineering) 
Terence Norman Smart (Civil Engineering) 
Harold Arnold Somers (Chemical Engineering) 
John Stephen Spicer (Civil Engineering) 
John Victor Stirland (Chemical Engineering) 
David Gibson Swales (Chemical Engineering) 
Peter Jeremy Thomson (Civil Engineering) 
John Unwin (Civil Engineering) 
James Russell Varney (Metallurgy) 
Robin Warne (Chemical Engineering) 
Michael John Waters (Chemical Engineering) 
Randal Campbell Whittaker (Electrical Engineering) 
Martin Saby Williams (Civil Engineering) 
David Leonard Willis (Civil Engineering) 

The following Degrees will be conferred in absentia: 

Doctor of Science 
Gordon Thomas Wright (Electrical Engineering) 

Doctor of Philosophy 
Gordon Herbert Laurie (Physical Metallurgy) 



Master of Science 

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

Bachelor of Science 
Applied Science 

Kasim Mohamcd Ali Arafat (Petroleum Production 
Engineering) 

Gottfried Boakyc Osci-Mcnsah (Chemical Engineering) 

MA. LESLIE FARRER-BROWN will address the Congregation. 

The DEAN 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 I 

David Henry Ford 

Class II (Division I) 
Kikis Michael Angelides 
Donald David Davis 
John Alfred Garrard 
Ann Rosemarie Green 
John Geoffrey Arthur Headley 
Terence Edwin Sewell 
Paul Anthony Spencer 
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Bachelor of Laws with Honours—continued 

Class II (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 III 
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 PUBLIC 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" .. .. J. S. Bach 

Fantasia in G .. .. • • • • .. J. S. Bach 

AFTER THE CEREMONY 

Sonata (first movement) Elgar 

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

Postgraduate Diploma in 

Malting and Brewing 

Division I 

William Lawrence Hampton 

Diploma in 
Malting and Brewing 

Division II 
John Robert Alexander 

Kendall 
Brian John Lee 
Edward Michael Sutton 

Rudgard 

DIPLOMAS AND CERTIFICATES 

Diploma in Graduate Studies MATHEMATICAL PHYSICS 

Winston Khan 
Colin McDermott 
David Rudyard Owen 
Edgardo Santos Pacheco 

(with Distinction) 
John Frank Reading 

MATHEMATICAL STATISTICS 

Neville Paul Fowler 
Anthony Paul Round 

SCHOLARSHIPS AND PRIZES 

The "Birmingham Post" Prize for English Poetry 
Joseph Anthony Lavin 

Faculty of Science 

Nominations to Research Scholarships have still to be made ^ t'ie 

Board of the Faculty of Science and will be announced later 

British Ropes Limited Prize 

John Francis Hughes 

Ascough Prize 

David John O'Dell 

Austin Prize 

Roger John Webster 

Sir John Cadman Medals 

Alan Cochrane Kennedy 
Ahmad Qidwai 



Faculty of Science—continued 

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 

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 
Ian Patrick Trayer 
Anthony Charles Warren 
Kenneth Stuart Williams 
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ALMA MATER 

Words by ROBFRT CURRY MUSIC HJ A j 

Hail to thee, proud Delaware, in loyalty we stand, 

We give thee thanks for glorious days beneath 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 

Grand March Clare Grundman 
March Processional Clare Grundman 

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 
Moorside March Gustav Hoist 

Combined Concert and Symphonic Bands 

CONFERRING OF DEGREES 

John Alanson Perkins, Ph.D. 
President of the Universify of Delaware 

Singing of 
University of Delaware 

ALMA MATER 

BENEDICTION 

The Reverend Paul E. McCoy 

Recessional 

Ceremonial for Band Frank Erickson 

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. 



ASSOCIATE DEGREES 
CANDIDATES PRESENTED BY PROVOST JOHN W. SHIRLEY 

MARY LINDA ALLEN Applied Science 
MARY ELIZABETH ALUISE Applied Science 
REBECCA ANN BERNDT Applied Science 
PATRICIA ANN BOYDEN Applied Science 
MARCIA TERRELL BRYCE Applied Science 
NOEL KEITH BRYSON Applied Science 
BARBARA LEE BURGER Applied Science 
FRANK X. CAPPARELL* Arts 
WILLIAM FRANKLIN CAREY* Accounting 
LOUISE ELAINE MATTHEWS COLBOURN Applied Science 
RAYMOND FILBERT CONNER Accounting 
PATRICIA ALDONA YASONIS CORY Arts 
HARRIET LOU DAVIS Applied Science 
DONNA LEIGH STREET DESCHEEMAEKER Applied Science 
SUSAN JANE DOUGHERTY Applied Science 
JOHN VICTOR DRZEWICKI Science 
ELIZABETH JANE DUNLAP Applied Science 
MARY ANN ELLIOTT Applied Science 
LESLIE ANN ENNIS Applied Science 
MERLE CLIFFORD FAUSNAUGH Science 
ANTONIO GUTIERREZ Chemistry 
CARLA MARGARET HAAS Applied Science 
ROBERTA ANN HENSEL Applied Science 
LINDA LEE HINES Applied Science 
THOMAS NELSON HOFFMANN Chemistry 
GEORGE KENNETH HOREIS Applied Science 
BRUCE LESTER HUDSON Applied Science 
MARY JANE IRVIN Applied Science 
DIANNE CLAIRE JACOBS Applied Science 
DAVID ROBERT JAQUETTE Applied Science 
JOHN SCOTT JOHNSTON* Applied Science 
JOSEPH CLARENCE KELLEY, JR. Chemistry 
LORETTA MCLEAN KLECKNER Applied Science 
JANET NOBLE MAGILL Applied Science 
DONNA JEAN MARCONI Applied Science 
JAMES FRANKLIN MARINE, JR. Applied Science 
SUE ELIZABETH MARSH Applied Science 
KHALID ISSA MASSO Science 
JAMES MICHAEL MCDOWELL Applied Science 
JOHN ESTEN MCFANN Science 
LINDA JEAN MILLER Applied Science 
CONNIE MAE MOORE Applied Science 
RICHARD GUSTAVE NEUMANN Applied Science 
WILLIAM JAMES OUTTEN Applied Science 
WILLIAM KUTCHER PHILHOWER, III Applied Science 
THOMAS JOSEPH RUFF Applied Science 
FRANCIS ANTHONY RYBINSKI, JR. Accounting 
MARY ANN ELIZABETH SCHARP Applied Science 
DONALD CHARLES SCOTT Applied Science 
MARIANNE ELVIRA SIMEONE Applied Science 
SUSAN MITCHELL STOW Science 
HOWARD FARRING SWAIN, JR. Applied Science 
MICHELLE MARIE TETREAULT* Applied Science 
POLLY ALISON TROUT Applied Science 
JOHN EUGENE TRZCINSKI* Applied Science 
GILBERT ORVILLE WARD Science 
LINDA CLAIRE WILSON Applied Science 
DAVID WILLIAM WINKLER Applied Science 
MELANIE FRANCES ZAVISHLOCK Applied Science 

*ln Absentia 



BACCALAUREATE DEGREES 

COLLEGE OF ARTS AND SCIENCE 

CANDIDATES PEESENTEO BY DEAN WIIUAM C AM. HIE 

Bachelor of Artt 

ROBERT WILSON ABBOTT. JR. 
EDWARD ELLIS ADAMS* 
DAVID NELSON ALLEN 
TERRY HAMILTON ALLEN 
WALTER BRADLEY ALLEN 
LESLIE ELLEN ANDERSON 
CAROLINE TOY ANDREWS 
RICHARD MEREDITH ANDREWS 
MARDGES ELIZABETH BACON* 
MATTHEW GARFIELD BAIIEY 
DIANA RUTH BAANETT 
PETER FRANKLIN BARR 
FRANK RICHARD BARTUCCA 
MARTINA FRANCES BATTACUA 
BARBARA LEE BIRRY 
ANN DWIGHT BORDEN 
BEVERLY RUTH BOWMAN 
VIRGINIA LEE BOYEA 
MARTIN ANTHONY BRADY. JR.* 
JACK RUSSELL BROOKS 
KENT DAVIS BROWN 
JOYCE CAROL BUCXWOATM 
MARY ANN BUFFINGTON 
JOHN JOSFPH BURKE. JR. 
MVAA ANN CAMPBELL 
NELSON WAYNE CANNON 
RITA LOUISE CASTLE* 
DAVID CAVES JR. 
GEAMAINE ARLINE HKGINS CHAGNON 
RUSSELL CAALYLE CHAMBERS 
DIANA CHANG* 
SUZANNE JEANNE BENSON CHFRRIN 
MARIA ANN CICCHETTI 
BEATRICE ELIZABETH PAYOR CLARK 
JOHN FRANCIS CLEAAY 
ELLIOTT COLLINS 
BARBARA ANN COLUNS CONN 
NANCY JAYNE HILTY COOK 
CAROL LOUISE CORNELI 
RUTII ANN COZZA 
DAVID LAIRD CRAVEN 
JOSEPH HARRY CUNNINGHAM IR 
JANET BAYAA DAASIE ' ' 
CLINT GODDARD DEDEAICK. JR 
LOUIS CARMINE DEGEORGIA 
KAY FOSTER DEXTER 
JUDITH DIANE DILL 
MARGARET MARY DONLAN 
JOHN THOMAS DONOHUE, III 
NOLA MARIE DOUBET 
MICHAEL FRANCIS DUGAN 
MARIE PATRICIA GIBLIN EARLE* 
ALOIS STOCFK ELMER, JR. 

VIS Absentia 

BARBARA SUZANNE EPPH 
CAROLYN LOUISE BOON ETCHESON* 
FRANCES RUTH FRAZER EVANS 
FRED WAIKER EVANS 
PHOEBE MARVLEE FASSIC 
JOSEPH MKHAEL FAY 
RK HARD COX FELSINGER* 
JEEEREY NEAL FTLCHEB 
IOHN THOMAS FIT/PATRICK. JR.* 
MICHAEL JOSEPH FIE MINK. 
GARLAND LEE FORBES 
ROBERT GLENN FORBES. JR. 
BETSY GRAY FOWLER 
CAROLE ANN FREES 
CAR A LYNN ROSENDAI E FRIES 
LAWRENCE JOHN PUTTY 
FRANCES JEAN GARTHWAITE 
CAROIE ANN GILBERT* 
JOSEPH Etuorr Gil HOUR. JR. 
JOHN MARTIN GL AUBITZ 
THOMAS HABPEB GIPOMILI* 
EUGENE JAMES GOODING. JR.* 
HOWARD LEWIS GEE IN 
JANE BERNADE TIE GRIEB 
GEORGE EDGCOMB GBOTZ 
ROBERT CARROI L GUENVEUR 
LAZABO GUEBBA 
CLINTON WILSON HALL. JR. 
MARGERY ANNE HALLITT 
PAUL HENRY HARRINGTON 
JOHN ERIING HAUGE 
WIIUAM ANDERSON HAYDEN. JR. 
IRMA JANE HAVRE 
DOROTHY CAROL Hr AANF 
HAROLD HERMAN HFINKEL. JR.* 
JOAN GAIL GOLTQN HEI EAND 
AMAUJA JOAN FLOGI HODGINS 
IUIIA ANN HARTLEY HorEMAN 
MERLE JEANNE HOPKINS 
JOHN WADE HOWARD. JR. 
SARAH ANN HUME 
RUTH ANNE HUMME 
JOSEPH ALEXANDER HURLEY* 
JUNE ELLEN HUXTABLE 
HOPE IUA ISLAMOEE 
CIRISTTNE RAI JANES 
CRAIG WH LARD JESTER 
BARBARA GAIL JOMANTGEN 
FRAN FAUET JOHNSON 
HARVEV CUETTS JOHNSON 
WILUAM SVANTE JONASSEN, JE. 
BARBARA ELLEN JONES 
DALE LARAINE JONES 

RALPH BRANDON JONES, JR. 
FRANKLIN ARTHUR KALINOWSKI, JR. 
HARVEY BERNARD KARP 
JOHN RICHARD KATELEY, JR. 
ELEANOR GRETA KAUFFMAN 
CHARLOTTE ANN KELLY 
GLENN ALAN KILLE 
BEVERLY ANNE KING 
FREDERICK DURAND KING, III 
THOMAS EDWARD KIRCH 
RAYMOND LEWIS KIRKPATRICK, JR. 
CAROL MAE KISSEL 
ELEANOR CLAY KNOWLTON 
JOYCE ELIZABETH KORIA 
MARION LEE KOWALCZYK 
CHARLES PAUL KOZLOWSKI* 
RUTH JEANNE KARRAKER KREIDER 
JUDITH ANN KUSHELOFF 
GEORGE RUSSELL LAMPLUGH 
LORINDA LILLIAN LANDGRAF 
BURKE EDWARD LANE 
MARIE ANN ROSE LANK 
ELIZABETH WIGTON BOURS LAYTON 
MARTHA LEONORE LAZARUS 
LINDA LEE 
LINDA KAREN LEE* 
JOAN SANDRA LEFLER 
RONALD MICHAEL LENAT* 
LUCY ANN LESTARDO 
MATTHEW LYGATE, JR. 
HELEN ELIZABETH MENDENHALL LYNAM 
JOHN COOPER LYNCH 
WILLIAM OLIVER MACARTHUR, JR. 
SUSAN MISSIMER MACLARY 
BARBARA JANE MACNICOL 
CAROL EMILIE MAIER 
ANGELA MALANGA 
MIRIAM RUTH KRANTZ MANOFF 
DAVID EARL MARSH 
CLARENCE MAST, JR. 
NEIL GEORGE MCANENY 
ROBERTA EMMA MCCLOSKEY 
MICHAEL JONATHAN MCCRANN 
KENNETH DOUGLAS MCCULLOUGH 
MARY ELIZABETH GAUGER MCHENRY 
KATHLEEN ANNE MEEHAN 
ROBERT FRANCIS MELDER 
ELLEN MELINDA MENSINGER 
MARIAN KATHRYN MILLER 
JANE STRONGE MURCH 
CAROLE JO SAUNDERS OBERLE 
JOSEPH FRANCIS O'DONNELL* 
MARYANN BERNADETTE OLIVERE 
MICHAEL WALTER OSOWSKI 
ANN FLICK GARRISON OWEN* 
ARCHER A. OWENS, JR. 
ROBERT EVAN OWENS, JR. 
ELISABETH KRAMER PAGE 
VIRGINIA LYNNE PANKOWSKI 
LEWIS FRANK PAQUETTE 
KAREN RUTH PARKS 
DAVID COOPER PATTERSON 

MICHAEL JOSEPH PERROTTI 
RONALD WILLIAM PETERSON 
DONALD PETROSKI 
FREDERIC WOOD PETZE* 
CHARLES SAINT CLAIR PIE, II 
WILLIAM ISAAC POLLARI 
DAVID ALAN POTTER 
PAUL ALLEN POWELL 
CARYL AJMEE PROUD 
JAMES PERRIN PURVIS, JR. 
CAROLEE B. PYLE 
ROBERT GRIER RALSTON 
JAMES ALLEN RAMBO 
MARION ELAINE RANK 
SUZANNE HEINEMANN RAYMOND 
ROBERT STANLEY REITZES 
ROBERT WAYNE REYNOLDS 
CAROL GERTRUDE PHILLIPS ROBINSON 
JOHN BALL ROBINSON, JR. 
RICHARD MORRIS ROSENFELD 
PETER LOWELL ROSENWALD 
CARL KENNETH ROSHONG 
RODNEY LAIRD RUSSELL 
DONNA CHRISTINE DREISBACH RYAN* 
SUSANN RUTH SALUS 
CAROL ANN SARRO 
RICHARD HERMAN SCHLIEM, III 
JAMES JUDE SCHMIDT 
WOLDEMAR SCHOCK 
DANIEL EDWARD SCHOOLEY 
JACK HARRY SCHWARTZ 
KATHERINE MARY SEITZ 
PAUL MATTHEW SELINKOFF 
CARMELYN CHRISTINA SEMBIANTE 
JOHN ROBERT SHERIDAN 
JOHN CHARLES SHEW* 
MELVIN DONALD SHORE 
ELSA ELIZABETH SIEMER 
FRANCIS JOHN SMAGALLA 
JUDITH IRENE SMITH 
RAYMOND LEONARD SNEATH, JR. 
ROBERT STEVEN SPIEGEL 
WILLIAM JOHNSON SPURLIN 
DANIEL KASSVAN STAT 
EDWARD MARTIN STRAUSS 
VALERIE CHRISTINE SULLIVAN 
DONALD SERGE SUMNER 
CONNIE SUE MATTHIESSEN TARBURTON 
MARY VIRGINIA THORNTON 
JOHN MICHAEL TOBIN* 
VIRGINIA ANN FIELD TOMPKINS 
GARETH EUGENE TONNESSEN 
VIRGINIA ANN TRIBIT TOPKIS 
DIANE MARY TRIMBLE 
MARK WILLIAM ULLMAN* 
ALLAN MARSHALL VAN BLERKOM 
THOMAS WALTER VAN GROFSKI 
DANGA JUDITH VILEISIS* 
GORDON WAYNE VOGEL* 
FLORENCE EILEEN WAGNER 
ELIZABETH CHRISTINE WALKER 

*ln Absentia 



CHARLES WILLIAM WALZ 
MERCER LOGAN WELIFORD 
JANES CRAIK TI CKER WELLS 
LLOYD FRANCIS WELLS, JR.* 
ROBERT FRANK WELSHMER 
Jo ANN WENOLER 
PAMELA JANE FIELD WEST 
HELENE ANN WESTERN 
ROBERT SHAW WETHERAIL 

CAROL RUTH WHITMAKLH 
BARBARA KATHERINE W ICKS 
SALLY ANNE WIUSON 
ALLAN RAWSON WILLIAMS. J*. 
DOROTHY RAE MOORE WILLIAMS 
CEORGE ROGERS WILLIAMS* 
KFNNETH SEE WU HAM SON 
NANCY ROWAN WOOTTEN* 

HAROLD STANLEY BRUNER, JR. 
FRANKLIN BUCKALEW. Ill 
ROGER ALAN DAVIS 
GEORGE FRANK DETRIOC 
JAMES ROBERT FRANCE 
RALPH WALKER HART, JR. 
WALTER BENJAMIN MOORE. JR. 

of Science 

EDWARD RAWSON PRAY 
CLARENCE FRANK SHAW. ||| 
BONNIE LOU EDWARDS SMITH 
WILLIAM RAMSAY WEBSTER 
JOYCE MARIE WE IS 
GLEN NELSON WHEELER 

Bachelor of 

CATHERINE PERRY JEFFRIES AIEVOLI 
MARIA DONNA AVANZATO 
MADEUNE KAY BARTON 
RUTH LOVELAND BAIT* 
LINDA JANE DEILY 
JEAN MARIE MARTIN DUFFEY 
EVA DOUGLAS WISE EVERHART 
NANCY ESTELLE MILLER FITZPATRICK 
MARTHA DELLE GREER GRADY 
LINDA GREENHOUSE 
JANET LOUISE KIMBLE HELMUTM 
LYNN BARBARA CHALBERT HERMAN 

Science tn Strung 

ANNITTT LEA SILVERMAN JACOBS 
JANET LYNNI JOHNSON 
JOAN LEE JOHNSON 
IOYCE MT LA UGH HN 
KATMII ANN PARKS 
MARY SUSAN REEDIR 

ACQUEIYN LOUISE MYERS ROHRBAUGH 
VI REID SMITH SUCMANEC 

EILEIN JOAN WHITING SZABO 
MARGARET JEAN TROUT 
CAROL MARIE VAN WYCK 

' I n  A b s e n t i a  

COLLEGE OF AGRICULTURAL SCIENCES 

CANDIDATES PRESENTED BY DEAN WILLIAM E. MCDANIEL 

Bachelor of 

CARL BIRGER ABILDSO 
RALPH THOMAS ALLS 
WILLIAM LEWIS ASHLEY* 
DAVID ALLAN BAKER 
GEORGE ROLLIN BROWN* 
CHARLES HANFORD BROWNING, JR. 
JAMES ARTHUR BURCHAM 
MERRITT BURKE, III 
ROBERT LOWE CARMEAN 
GORDON WILLARD EATON 
VAUGHN IRA ELLIOTT 
RICHARD LEE FEULNER 
JEFFERY BRYAN FREY 
GARY VICK GERBERG* 
EDWARD GEORGE HAHN 
KENNETH MARSHALL HASTINGS* 
DONALD WALLACE HELMUTH 
LEE CLIFTON HOFFECKER* 
ROBERT AARON JACOBSON 
JAMES PAUL JONES 
JAMES FRANCIS JORDAN 
SPANGLER KLOPP 
SUZANNE KAROL KRACKE 
DONALD JAMES LOWE, JR. 

Science in Agriculture 

JOHN MARION MCGINNIS, JR. 
JOSHUA EDWARD MCILVAINE, JR. 
DONALD LEE MELSON, JR. 
PAUL RICHARD MORGAN 
JAMES PAUL MUELLER 
JOHN FRANCIS NEWELL, JR. 
JOHN JOSEPH NEYLAN, III 
RALPH JACKSON O'DAY, JR. 
DARWIN BAYNE PALMER, JR.* 
ARCHIE DOUGLAS PEEL 
MALCOLM TIMOTHY RAYNE 
RONALD DAVID SAVIDGE 
GEORGE WILLIAM SEELIG* 
PHILEMON LLOYD SHEATS, III 
ENOLA JANE NEWTON TEETER 
EDWARD FRANCIS TERCZAK, JR. 
HAROLD GORDON ULMER, JR. 
ROBERT LEONARD VAIR 
IRVIN CLAUDE WARE 
WENDEL RONALD WEST 
CLAUDE STANTON WILLEY 
HAROLD PARKER WILLIAMS, JR.* 
KENNETH LEE WOODALL 
ERNEST JACOB ZIMMERMAN, JR.* 

*In Absentia 



COLLEGE OF ENGINEERING 
UNWRN MITAIMS TR L>T ** TW»U> *" COM*** 

BxMvt of Cbtmttal Emgnunsng 

E*n«j lit BMMBtaa, Jt 
MILIUM MICH*t i Bern*-* 
JAMES BITCTT CAMMM 
CMAELCS LPVATTL Cutou 
BAIIOK Cutou U AM. 
THOMAS BAVAHO CotTOUTS 
DOOCt AS ATTMEION Cox 
JOHN SIMAN Unwa Outran 
Dov<.I AS EAIII CAIOAA 
MOJOED DAEUXCTOX 
PAUL VARNT Fttrr 

ftostn FOAAKN (Unt. JA 
MAMltt AtttM HtAAN 
KtNxtin JAMES HiMMtilitis 
Atttti Bt ssttt Hoot 
Ifaarw Laa JowaaoN* 
(UNMIM J A MES KEEE* 
*UUAM PTNTTT LONG, JT 
IAMUAV VlMttMt MAJOCM 
JAMES JMTM M«< tv»t AI 
hostsi ITNRAEO PHttn 
DAMIII UE SMAtttE 

Bachelor of Oirl Emgioteimg 

JACKSON ttiwn LAJOCJ BTAWHAMI-* 
VtLtlAM WtUOS BEAtMT 
Rourr Gtottt FHUCJ* 
Grotct CONST AM GOVATOS 
WILLIAM SMITH HASTSOC* 
WILUAM THOMAS KMTV 

IAIHI UE KEEE. JE 
CAM. MAM KOCM 
HEMES JAMES MCOEEMUTTI 
JAMES MATTME* SMEOUES* 
JAMTS PEEOEEMA STANTON 
JOHN DOOUAS *"EEMEE 

Bachelor of Elecrtnal Empmeenog 

JOHN LCONAEO BASSTS 
At THI S CIAY BEOSTSANH. JE 
WILLIAM LOEM CASVIH 
LAWIHKI Lttor DIM ME A JE 
RotrtT EatA» PtitDMAN 
GTAATO JOHN GALLOOO. JE 
AuxANart CM Attn K* AMIS. JE 
TIMOTHY TO* CHANG bv 
SLTVTN % AYNt LTXAS 
RotrtT DA or MAET/ 
LAWTTNCT PATRICK MAUIO. JE 

Dotx-t AS JOHN MI EEAS 
LEE HAE»-EY NKHOIS. Ill 
DAVW RKMAEOS NOEEIS* 
ROEEET LAMVEMCE PTSTY 
JOHN AEEEMATHY SMITH 
koEEtT VitiiAM Snmr. JE 
DASYO BEOCE VAN NOT 
JOHN IWANE Vouirt t 
ft* ICEUEE WAt TON 
O A K .  M C K I N / H  W H I M  A N  
MX KATL Ft AN* *11.SON* 

RotrtT EtNtrr BISON 
DON AID ADELAN BOU> 
TJMOTHY BTUTR FAIJUXEI EA. 
NICOLAS BTRTMAN 

BocMot of Bmgrmeertog Admemtltaliao 

WIIUAM ANTHONY LORT 
IFVATTT VINCENT LOVEE. JT 
Not MAN JOHN Ntttw 
PETTT Grate* POWIt I 

WALTEE DAVID ASTKH W J 
STTYHIN RotitT CON At s' 
PAUL NICHOLAS Cofnuo 
JOHN HO STAID CAONIN. jt 
EDWARD DAI LING TON-
JOHN AUGUST Diet. JR 
RALPH BENSON Dai III 
SETH THOMAS ETRTHAADT 
SAMI MEHMET GUNYUZLU 
HERBERT ED*AID ELLIOTT. HI 

* / •  A b i e n i u  
tDean i Scholar 

Bachelor of Mechanical Eagimeeting 

*'II HAH ANTHONY LOTZ 
ROEIST CMAEIES KAMI. JE 
MKMAEI JACKJON PEXE 
GEMU DL-EKIN Rue* 
JAMES ROMET RIM* I t 
A L T O N  P A A A I S  S M I T H .  J E .  
RIUIAED AIUN STOI'DT 
Rot AND PITAC I TEAS*. II 
JOSE EH CHAEI M VAN*OS*J 
DAVID AETMUE VAUOMAN 

COLLEGE OF EDUCATION 

CANDIDATES PRESENTED BY DEAN ROY M. HALL 

PATRICIA ANN APPEL 
VIRGINIA ELAINE ARTZ 
CAROL SUSAN BAGGALEY 
CAROLE ANN BROWN 
MARY ANN WILLIAMS DEFOE 
ROBERT FRANKLIN EASTMAN 
CHARLES JOHN GRIFFITHS 
HELGA HERGLOTZ 
BARRY VIBBERT HOLLINGSWORTH 
AIJA RIPA HORTON* 
MARY JANE KERN 
ERVIN HERBERT LANGE* 

of Arts 

THOMAS FRANCIS LAPINSKI 
ROBERT HARRISON MARSHALL 
ANTHONY JOHN MONTCALMO 
GYURI NEMETH 
ANNE-LISE STROMNESS PAULSEN* 
CAROL ANN PRY 
JAMES EDWARD QUIRK 
MICHAEL LARSON RICHARDS 
SUSAN RUNGE 
WILLIAM ALBERT STODDART, III 
BEVERLEY LEF. LIPSCOMB WALKER 

Bachelor of Science in Education 

KAREN LEE ANDERSON 
JEAN TEMPLE DONOVAN ANNAND 
JEAN MARIE ARNOLD 
PATRICIA ANN BEATTY 
MARJORIE MAE BECKWITH 
CONSTANCE ELLEN BIRDSALL 
CAROL ANN BLEVINS 
VAUGHN WINGATF. CHARLTON 
EDMUND JESSE CHMIELEWSKI 
OTTO JOSEPH CLARICURZIO 
PATRICIA ANTOINETTE CLATCH 
CHRISTINE LEA CLEMMER 
MARGERY FRANCES DEMPSEY 
VIRGINIA PAIGE MILES DEWEY 
BARBARA JEANNE DUNNING 
EDNA CATHERINE KOURY DURBOROW 
SUSAN ANN DUROSS 
LYN VILLERIUS EGGINK* 
RACHEL WEAVER SAVAGE ELLIS 
ALINE MARIE EWING 
SUSAN CHRISTINE FEENEY 
ELIZABETH ROBERTS FIRESTONE 
SUSAN MARGARET KINKAID FISHER 
HELEN MARTINA FOLSOM 
BEVERLY GAIL ARGO FRENCH 
MARY DIANE GAVIN 
RICHARD TERRELL GRAHAM 
KATHLEEN BETTY HOFFMAN GRANDELL 
LINDA CAROL GRAY 
ISABEL PHYLLIS SMITH GREENHAUGH 
ALEXIS NORA FARRELL GRILLO 
SUNDAY FLORES PAOLI HAFFEN 
BRIGITTE JOHANNA KITTLEMANN HEINZEL 
ANITA MELDOESKY HERSH 
JOAN CAROLYN HETRICK 
CATHERINE ENID HICKMAN* 
KATHIE DIANE LEWIS HIMES 
JUDITH ANNE HORMBY HOLLINGSWORTH 
JUDITH KAY HOPPERSTEAD 
SANDRA JANE HUMEL 
CAROL ANN JOHNSON 

RITA DIANE JOHNSON 
KATHERINF. BRANNER KING 
ANNE LEAH EPSTEIN KORNBLUM 
ROSE ANN MILLER KROEBER 
LINDA MARY KRYSTOPOLSKI 
CAROLYN ANN KUHN 
MARCIA KAY LADAGE 
MARILYN JOYCE LEEDS 
CAROL MARILYN LUTZ 
MARY LEE LUTZ 
HESTER COX MCNEILLY 
ROBERTA SANDRA MERITZ 
CAROL LYNN MOORE 
JEAN FRANCES MOORE 
BETTY LARGENT MORAN 
DIANNE MARIE MOSHIER 
MARY ANN NAGHSKI 
CHRISTINA MARY OSTERLUND 
ELMA MAY DARRAH PAGE 
ELISSA TERESA PANARO 
HELEN LEONE SCHWARTZ PEARSON 
DIANE DONNA VAN-NAME PEIRCE* 
JOANNE DOROTHY PIERSON* 
KAREN LEE WICKSTROM PLEASANTON* 
MARY ELIZABETH FILLINGAME POWELL 
MARY ANNE PUSEY 
CECILY KING REEVE 
FLORENCE DELORES ROSE 
PHOEBE BRYNA ROSHBERG 
CAROL SUE ROSIN 
FLORENCE REEDER RUTTER 
SARA ANN SAPP 
DIANE MARIE SCATASTI 
SANDRA RUTH SHANK 
JUDITH MARIE SHEPPARD 
CAROLE DEBORAH SHUTTLEWORTH SMITH 
DOROTHY MAY PEPPER SMITH 
NORA ALICE SMITH 
JUSTINE FRANCES SPACER 
JUDY BARBARA SCHREIBER STEIN 

*ln Absentia 



CHERYL ANN STEVENS 
GERALDINE ELIZABETH FINAN STEWART 
KAREN RUTH SUNOT 
SUSAN MARIE TAYLOR 
BARBARA JEAN TERRENE 
RFTA MARY L'CCIIERRO 
DAVID HAROLD L'NRUH 

BEVERLY ANITA MCCALLION VAUANT 
NANCY IOIM VARADY 
NANCY SUE WINNANN 
JOAN LVWA WILSON 
ELIZABETH NAUETTA WlNNINGTON 
CAROLINE TEREAA ZAPPA 
EUEAUIM ANN ZIMMRRMAN* 

BJU be-lot of Sntmtt mPbymei EJoconon 

TERRY WUHAN ARNOID* 
JANES ARNOID BROWN 
BRUCE EARL CARLYIB* 
ARLENE MARGARET COLEMAN 
SUZANNE FIIZABETH DEAN 
PRisaiiA DIANO 
JOSEPH DONALD DONOLU 
MARY LOU EVANS 

WUMA MAY HARRINGTON 
(CATHERINE SQUIRE HERDER T 
JOAN EVANS KRUEY 
RICHARD GEORGE LEAC H 
HARRARA 1_EE MATT HEWS 
THOMAS JOSEPH MICHAELS 
HARRARA GAIL ROBERTA 
HEATHER LYNNE TOUI.SON 

*/• Absentia 

COLLEGE OF HOME ECONOMICS 

CANDIDATES PRESENTED BY DEAN IRMA AYERS 

Bachelor of 

VIRGINIA ANNE ALEXANDER 
ILDIKO MARIA BODO 
JOAN SEATON CALLAHAN 
JOYCE DOLORES CLEMENT 
BRENDA GRACE COLLINS 
DOROTHY GEORGENE CURTISS 
CAROLE NONA D'ANNA 
MARTHA LINDA DAWSON 
MARGARET ANN LYONS DESSAUER 
CAROLINE AYRES DUMONT 
MARION JOY GALAINI 
BARBARA GIBSON 
GAIL JOANNE KAUFFMAN GORE 
SHERRILL ANN HARKINS 
KATHRYN ELIZABETH HERGE 
MARGUERITE HOLBROOK 
PATRICIA HELEN HOUCHIN 
MARY ELIZABETH TRAVIS ISAACS 
BETTY LOU JEUELL 
MARIE LOUISE JOHNSON 
ANNA MARIE KECK 

in Home Economics 

DEBORAH ANN KELLY 
SUSAN HOLLIS MARKHAM 
BARBARA LOIS MARLEY 
LINDA KAY TERRY MARTIN 
MARGUERITE HILDA BOHM MAXWELL 
BARBARA FOLGER MELDRUM 
JANICE LYNN MERCER 
CAROLYN RUTH MURRAY 
DIAN ISABEL NACRELLI 
AUDREY ONA REESE 
ELIZABETH RAE RICHARDSON 
NORMA IRENE RISE 
SUSAN JANE ROBBINS 
ANDREA THERESA SAUVOLA 
BETTY LOUISE CHADWICK SCOTT 
VALERIE LYN SHEA 
HOLLY ALEXIA SHERTZER* 
CAROL JEAN SMALL 
CAROL LEE SOLTOW 
ANN HELEN SPANAGEL 
SARA CATHERINE VALLIANT 



COLLEGE OF BUSINESS AND ECONOMICS 

CANDIDATES PRESENTED BY DEAN RUBEN V. AUSTIN 

JAMES SALVATORE ARIGANFILO 
ROBERT HAMBLETON DUNLAB 
STEVEN ROLF KARLSFN 
EDWARD AUGUSTUS KEEUNG. Ill 
WILLIAM HENRY MACKEY 
STEPHEN MACY MERCHANT 

of Arts 

ROBERT MIITON REAROON. JR. 
LAWRENCE CHRISTOPHER SCHWAB 
\ANCV ELLEN STRUVK 
JAMES BERNARD TOBIN 
BERNARD HENRY WOOD. JR. 
JEFFREY ERROL ZERBY 

Bachelor 

MICHAEL BRUCE ABLE 
RUSSELL CHARLES BARLOW 
ROBERT DOUGLAS BARRY. JR. 
ALFRED JOHN BELUNI. JR 
JAMES GORDON BITTER 
CHARLES KELSEY BROWN 
DONAID RICHARD BRUNNER 
ROBERT DONNAN BURRIS 
JAY THOMAS CHANDLER 
LAWRENCE NICHOLAS CEFONI 
JOHN WILMS* COVERDALE, JR. 
ANTHONY ALFRED CURRAN 
ROBERT WILSON DEIBLFR. JR 
ROBERT NOBIF DOWNES. JR • 
BASIL Louts DUBROSKY 
FRANCES JAMES DUGAN 
SHARON 'ELIZABETH LAWTON EVANS 
SAMUEL WHARTON FADER. JR 
MICHAEL JOSEPH FAHEY 
JOHN RIGIS FERRIC* 
JOSEPH HERBERT FISHER 
DEAN WALKER FITCH 
WESLEY HASTING FRITH* 
ROGER LEWSON GOLDYN 
STEPHEN MOSS GRIMRLF 
WILUAM PATRICK HARRINGTON 
MAURICE JOSEPH HICKEY. JR. 
JOHN WILUAM HIMES 
JACK RADCUFF ISTNICK* 
LOUIS ALAN JACOBY 
WILUAM JAMES JENNINGS. JB. 
PAUL LEGRAND JOHNSTONE. JR. 
SAMUEL CARL JORGENSEN 
EUGENE MICHAEL JULIAN 

of Sat net 

MICHAEL VENCRNT KIMNAST 
IAMES STEWART KJNC. 
LINDA LOU LESLIE 
DANIEL FISHER MARBLE. JR. 
JOHN WEIDEN MAWDSLIY 

{A M E S  Mi I vii tr 
•COMAS VINCENT MUIRINE 

DIRK LEE MUMEORD 
SIMON NATHANSON 
JOHN BROWN PEACH 
DAEE JOSEPH PETERSON* 
PAUL JAMES PIPER* 

iAMCS PUDE PREETYMAN. Ill 
;LAUS DIE TER REKHELT 

THOMAS PAUL RECHARDSON 
PAUL JOHN SALVO 
FRANCES XAVLER ScHorino 
PHIUP MKHAEE SHAR 
RJCHARD BYRON SKPLLEY 
IAMES WOOOROW SMACX 
EDWARD JOSEPH STEGFMELPR. JR 
SALLY ANN STEEPER 
RICHARD JAMES STODDARD 
EDWARD WIN IAM SZCZORBA 
DAVID READ TABDETT 
PAUL GEE BERE TRI AX 
ROBERT SPENCER TRLTTT* 
PFTO HENRY WIEUAM VAN DER GOES 
WILUAM UON WALLS. JR 
RORERE WAYNE WANDEE.. JR 
WALTER ALLEN WEBSTER 
DONAID MARVIN WILUABCS 
RONALD LEE WOOTTEN 
JEREMIAH FLETCHER WEIGHT. JR. 

* / »  A b s e n t i a  

Degrees with Distinction and Honors 

COLLEGE OF ARTS AND SCIENCE 

CANDIDATES PRESENTED BY PROVOST JOHN W. SHIRLEY 

Bachelor of Arts 

NANCY ALLEN (with honors) 
JUDITH COLE ANDERSON (with honors) 
ROLF NORBERT CARLSTEN, JR. (with honors) 
DONALD SIDNEY CORAM (with honors) 
EVELYN JANE PAPEN CUTHRELL (with honors) 
MARY CYGELMAN (with honors) 
ANTOINETTE MARIE DELISE (with honors) 
RALPH CONRAD EAGLE, JR. (with honors) 
JANICE LYNN FIVEHOUSE (with honors) 
ELOISE FLYNN (with honors) 
AUBREY NELL FONDREN (with honors) 
SIEGFRIED WERNER FUCHS (with honors) 
MARY ELLEN GAUNT (with honors) 
ELLEN ANNE GLUTTING (with honors) 
KAREN HELENE HANSEN (with honors) 
MARY ELIZABETH HUGHES (with honors) 

HELEN LOUISE LIST (with honors and distinction in English) 
MARION ELIZABETH LITTLER (with honors) , 
HAROID CLAYTON LIVESAY (with distinction in History) 
KENNETH EDGAR MACLARY (with honors) 
JANET RAE BAKER MCCARTY (with honors) 
PAULA ANNE MURPHEY (with honors) 
KATHRYN MARIE PANCOAST (with honors) 
JUDITH ANNF. POWERS (with honors) 
JUDITH ANNETTE LINCOLN ROBERTS (with honors) 
KENNETH RICHARD SANDLER (with honors) 
STEVEN MARK SERBIN (with honors) 
PRISCILLA WISHNICK SIEGEL (with honors) 

MARY ANN HANGEN TUSCHAK (with honors) 
IAMES DORSEY WRIGHT (with high honors) 
MARILYN FRANCES WULFF (with honors) 
EDWARD CHARLES YUREWICZ (with honors) 

Bachelor of Science 

STEPHEN BERTOLET BRUMBACH (with honors) 
KATHRYN DENFELD FRENCH (with honors) 
WILLARD W. WHITE, III (with distinction in Physics) 

COLLEGE OF AGRICULTURAL SCIENCES 

Bachelor of Science in Agriculture 

HOWARD THOMAS JOSEPH DUFFEY, III (with distinction in Horticulture) 

Economics) 



COLLEGE OF ENGINEERING 

Bachelor of Chemical Engineering 
ELLIOT STEVEN PARKIN (with honors) 

Bachelor of Electrical Engineering 
WILLIAM HABICKT, II (with honors) 
WILLIAM CHARLES WAGNER, II (with honors) 

Bachelor of Mechanical Engineering 
ROBERT CHARLES BILL (with honors) 
WILLIAM WARD EMSLEY (with honors) 
DAVID CARL REICH AID. III (with honors) 

COLLEGE OF EDUCATION 

Bachelor of Am 
RUTH ELAINE PRANGE OATMAN (with honors) 

Bachelor of Science in Education 
BARBARA BABCOCX BOYNTON (with honors)* 
SHEILA SMITH GORRAFA (with honors) 
LINDA JOAN HAYTER (wiih honors tod distinction in Elementary Education) 
JAYNE ANN LEADER HETHERINGTON (with honors) 
PATRICIA ALLEN MACXY (with honors) 
SHIRLEY JEANNE SHARE PHILHOWER (with honors) 
DELLA LARAE MCENTIBE RUSSELL (with honors)* 
DORIS ANN GREENLY STEVENSON (with honors) 

COLLEGE OF HOME ECONOMICS 

Bachelor of Science in Home Economic) 
ELLEN ELISABETH AUNGST (with honors) 
ALICE CATHERINE BEOCLEY (with high honors and distinction in Food and 

Nutrition)+ 
VIRGINIA MAE BOYCE (with honors) 
NANCY JEAN CIENDANIEL (with honors) 
PATRICIA MICHELLE FLOWERS (with honors) 
ANDREA ELLEN GUSS (with high honors)t 
DONNA LEE HANSEN (with honors) 
ELAINE FARROW ISAACS (with honors) 
SALLY ELEANOR NICKLES (with honors) 
ALICE ANN WILLIS (with honors)F 

COLLEGE OF BUSINESS AND ECONOMICS 

Bachelor of Am 
RALPH VON DEM HAGEN (with honors)t 
RICHARD MICHAEL YOUNG (with high honors) 

* / «  A b s e n t i a  
tDean'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 
ROBERT CARROLL GUENVEURI DAVID ALAN PorrERf 

Armor 
JOHN REGIS FERRICK ARCHER A. OWENS, JR. 

Artillery 
DONALD WALLACE HELMUTH+ RICHARD BYRON SKELLEY*? 
PAUL LEGRAND JOHNSTONE, JR.+ 

Chemical Corps 
JOSEPH ELLIOTT GILMOUR, JR.*? 

Corps of Engineers 
ROBERT GEORGE FERSCH EUGENE MICHAEL JULIAN* 

Medical Service Corps 
JOHN MARTIN GLAUBITZ* 

Military Police Corps 
MICHAEL JONATHAN MCCRANN? 

Ordnance Corps 
STEPHEN ROBERT CONARY WILLIAM ANTHONY LOTZ 
BASIL LOUIS DUBROSKY 

Quartermaster Corps 
HARVEY CURTIS JOHNSON+ GEORGE RUSSELL LAMPLUGH 

Signal Corps 
RAYMOND LEWIS KIRKPATRICK, JR.** JOHN ABERNATHY SMITH 
STEVEN WAYNE LUCAS*? ROBERT WILLIAM SPITTLE, JR.+ 

Transportation Corps 
FRANK RICHARD BARTUCCA KLAUS DIETER REICHELT 
JAMES PAUL MUELLER JAMES WOODROW SMACK 
THOMAS VINCENT MuuuNEf THOMAS WALTER VAN GROFSKI+ 
JAMES PERRIN PURVIS, JR. RALPH VON DEM HAGEN* 

+To be commissioned at Summer Camp 
JTo be commissioned in Regular Army 
•Distinguished Military Graduate 



A D V A N C E D  D E G R E E S  

CANDIDATES PRESENTED BV DEAN C ERNEST BIRCHENALL 

Master o f  Arts 

JANET BALLARD ABBEY, B.S., Beaver College* Psychology 
M.S., University of Pennsylvania 

DOROTHY TODD VOSHELL ATALLA, B.A.. University of Delaware English 
JUDITH LEE BOWMAN, A.B., Lebanon Valley College Spanish 
RICHARD STUART BREMILLER. B.S., United States Merchant Marine Academy Malhemaiics 

M.S., Drexel Institute of Technology 
MICHAEL JOHN BURNS, B.S., University of Scranton 
WILFORD PRESTON COLE, B.A., University of Delaware 
BRIAN PAUL DAMIANI, B.A., LaSalle College 
RUSSELL FRANCIS DENNIS, B.A., University of Delaware 
BARRY LANCE DUMAN, A.B., George Washington University 
Lucius FULLER ELLSWORTH, B.A.. College of Wooster 

History 
Early American Culture 

History 
American Studies 

Economics 
History LUUUJ I ULLCR kkuwvnin, »•» " , . 

JUDITH WEYMOUTH GILES, A.B., College of William and Mary in Virginia Psychology 
. n a n tvr \ i  1 I f l i n i r t a i f . f i  S f i fP iCCS  LEWIS BROWN GOODLEY, A.B., Western Maryland College* 
VIRGINIA BLACK GREEN, B.A., University of Delaware 
JAMES JOSEPH HALEY, B.S. in Econ., University of Pennsylvania 
ALISON KAYE TARTT HEINEMANN. B.A., The University of Texas 
FREDRIK JO HEINEMANN, B.A., University of Michigan 
MARY MADELINE HOLMES, A.B., Chestnut Hill College 
JOHN CARL KEEGEL, A.B., Rutgers, The State University 
DAVID ALAN KUPFERBERG, B.A.. American International College* 
RONALD JAY LAMBDEN, B.A., University of Delaware 
PHYLLIS MARION RIXFY LANGLEY, B.A., Mary Washington College of the 

University of Virginia 
MARY ALICE MCCLEARY LANGSDORF, B.S. in Ed., Ohio University 
JULIE GATEWOOD LATANE. A.B., University of North Carolina at Chapel Hill 
BURTON ARNOLD LESH, B.A., University of Notre Dame* 
CAROLYN LEWIS, B.A., University of Arkansas 

Biological Sciences 
Art 

History 
English 
English 
Spanish 

Mathematics 
Economics 

History 

French 
English 

.... Psychology 
Political Science 

American Studies UUIULID LEWD, a.n., UUHUJIIJ VI auw»..a*a - - - - , 
LYN THOMAS LOCKHART-MUMMFRY, B.A., University of Delaware Guidance 
STANLEY IRWIN MALLACH, B.A., Rutgers, The State University* Ear l y  American Culture 
TIMOTHY BERNARD MALONEY. B.A., King's College, New York Dramatic Arts and ipeccn 

Art 
History 

Psychology 
Economics 

History 
History 
History 

Biological Sciences 
History 
History 

JAMES SPENCER MALOTT, B.A., Stanford University 
ROBERT COURTNEY MOTTLEY, JR.. A.B.. Washington and Lee University* 
JAMES MICHAEL MULROONEY, B.A., University of Delaware 
RICHARD LEWIS MURCHISON, B.A., Maryville College, Tennessee 
BARBARA KAY MARTIN NAEF, A.B., Duke University 
KATHLEEN MARY NEILS, B.A., College of Saint Catherine 
LESLEY CHREE O'MALLEY, B.A., Mary mount Manhattan College 
DONALD EDWARD OSMUN, B.A., University of Delaware* 
JOSEPH ANTHONY PALERMO, B.S., University of Scranton 
THEODORE ZUK PENN, B.S., Virginia Polytechnic Institute 
THOMAS OLIVER PERRY, B.A., Bloomfield College and Theological Seminary , c ^ 
EILEEN PETERS, B.A., Rutgers, The State University Political Science 
RUSSELL GLEN PETERSON, B.A.. Lawrence University 
SIDNEY SMITH RAWLINS, B.A., Utah State University of Agriculture and 

Applied Science 
KAMALA CAMBHAM REDDY, B.A., Osmania University, India* 

MA., Osmania University, India 
JOHN HUBERT RENSHAW, B.S. in Ed., State College, East Stroudsburg 
GEORGE SEYMOUR RENT, A.B., Marietta College* 
EVAN SHERWOOD SEYMOUR, BA., Macalester College 

Art 

Spanish 
English 

History 
Sociology 

English 

*ln Absentia 

RAMESH GHELABHAI SHAH, B.Comm., Gujarat University, India Economics 
B.A., Gujarat University, India 
L.L.B., Gujarat University, India 
M.Comm., Gujarat University, India 
M.B.A., University of Pennsylvania 

ROBERT LEWIS SHARP, B.A., Glassboro State College 
WAYNE SYLVANUS SMITH, B.S., University of Delaware 
LIDLA GARIBIANS SOHODSKI, BA, University of Delaware 
FRANCIS XAVIER SPLANE, B.A., University of Delaware 
BETTY ISLA STRAUSS, A.B., University of Missouri 
JOSEPH WILLIAM SURVANT, B.A., University of Kentucky 
NANCY KATHARINE PAUL TAITT, B.A., University of Delaware* 
JANICE KEIKO TAKAHASHI, A.B., Whittier College* 
ALLAN IRVING TEGER, A.B., Lafayette College 
SHUANG-FUU Tsou, B.A., National Taiwan University, China* 

M.A., National Taiwan University, China , . 
DOLORES MARIE VEZZI, B.A.. Duquesne University Mathematics 
PETER LOUIS VISCUSI, B.A., LaSalle College History 
ELISABETH BRIGHAM WALTON, B.A., University of Oregon* Early American Culture 

M.A., The Pennsylvania State University 
JOHN WELLS WARD. B.S. in Educ., University of Virginia* History 
STANTON ALBERT WARREN, B.A., State University of New York, College 

at New Paltz Economics 
JOAN WHITE WATSON. B.A., Geneva College C'/'JP  
MAYNARD PRESSLEY WHITEL JR., B.A., Brown University ^ _j American Xtuates 

History 
History 
French 

Economics 
American Studies 

English 
Secondary Education 

History 
Psychology 

Mathematics 

ANNE WILSON WILLIAMS. B.A., University of Birmingham, England 
DAVID FRANKLIN WILSON, B.A., Hofstra University 
JOHN GARY WIRTH. B.S., University of Wisconsin 

Biological Sciences 
English 

Master of Science 

Luis ALBERT-MELIA, Civil Engr., University of Chile, Chile Chemistry 
STANLEY EDWARD ANDERSON. JR., B.A., Northwestern University Chemistry 

M.B.A., Northwestern University 
JOHN JOSEPH AVIOLI, B.S., State College, West Chester " 
ROBERT CHARLES BANASH, B.S.. University of Illinois Statistics and Computer Science 
DAVID EDWARD BERRY. B.S., University of Delaware c , " 
MARIANNE DOLORES BOBBIN, B.S., Drexel Institute of Technology Secondary Education 
RICHARD ANDREW BOOTH, B.S., The Pennsylvania ^ 

Food and Nutrition 
• Mathematics 

Physics 
Chemistry 
Chemistry 

Mathematics 
Physics 

Chemistry 
Chemistry 

Horticulture 
Biological Sciences 

Statistics 
Chemistry 

Secondary Education 
Horticulture 

Chemistry 
Biological Sciences 

Chemistry 
Entomology 

Physics 

State University 
MARLENE GRACE FISHER BUTLER, B.S., Juniata College 
STANLEY CHARLES BUTLER, B.S., Juniata College 
LARRY VICTOR CALDWELL, B.A., Franklin and Marshall College 
CAROLYN CECILIA COCHRANE, B.S., Bucknell University 
RONALD VINCENT CRONISE, B.A., Western Maryland College 
RICHARD JAMES CROUSE, B.S., Albright College 
JOHN ALBERT DARLING, B.A., Earlham College 
RONALD IVEY DAVIS, B.S., Pratt Institute* 
WILLIAM CHAPPELL DEANS, A.B., Duke University 
THOMAS CLYDE ELLWANGER, JR., B.S., University of Delaware ^ 
LEIGHTON PHREANER EVERHART, JR., B.A., University of Delaware 
ROBERT BYRD FAUST, B.S., University of South Carolina 
NORMAN TERRY FELBERG, B.S., The Pennsylvania State Univers ty 
FLORENCE ELEANOR FISCHER, B.S., Ursinus College 
THOMAS ALVIN FRETZ, B.S., University of Maryland r ,, „ 
WESLEY OLIVER FRITZ, JR., B.S., Southwest Missouri State College 
WILLIAM EMERSON GLEDHILL, B.A., University of Delaware 
CARL GOTZMER, JR., B.S. in Chem., Lafayette College 
RICHARD JAMES GOUGER, B.S., University of Maryland 
CRAIG JUSTUS WEBSTER GUNSUL, B.A., Reed College 

*ln Absentia 



JANET ELIZABETH DREVES HALL. B.A., Gettysburg College* 
ROBERT BURTON HALL, B.A., Gettysburg College* 
MICHAEL MONCURE HARRIS, B.S., University of Delaware 
STANLEY EDMUND JONES, B.A., University of Delaware* 
CLAIR STUART KELLEY, B.S., Union College, New' York 
CHARLES ALVAH KENNEDY, A.B., Dickinson College* 
CHARLES WHAN KIM, B.S., Lowell Technical Institute 
KENNETH GRAYDON KING, B.A., Cornell University 
DAVID GEORGE LARSON, B.A., Concordia College, Minnesota 
ROBERT BURROWS LAUER, A.B., Franklin and Marshall College 
KAY RUTH HANSEN LEIBRAND, B.S., Montana State University 
CHARLES ALFRED LESSER. B.S.. University of Rhode Island 

Mathematics 
Physics 

Agricultural Economics 
Mathematics 

Physics 
Physics 

Chemistry 
Chemistry 

Entomology 
Physics 

Mathematics 
Entomology 

I^UL*ANTHONY LOTTO, BJS.M.E.. BUCknell University Statistics and Computer Science 
JAMES EDWIN MCCULLY, B.S., University of Delaware Horticulture 
FRED WILLIAM MELCHIOR. JR.. B.S.. Ag.. University of Delaware^ ^ 

WILLIAM HENRY MERMAGEN, B.S., Fordham University 
NELSON LAURENCE MILLER, B.S.. University of Massachusetts 
DONALD JAMES MONACO. B.S., University of Delaware 
STANLEY TRUMAN OCKERS, B.S.. State College. Wcsi Chestei 
WILLIAM JOSEPH OLKOWSKI. B.S., University of Delaware* 
HISANORI OMURA, B.S., Osaka Gty University, Japan 
FRANCIS JOSEPH PAPP. IV, B.S., University of Notre Dame 
Woo CHANG PARK. B.A.. University of Minnesota* 
JOHN PAUL PODGORSKI, B.A.. University of Minnesota* 
HUGH CRISWELL PRICE. B.S.. The Ohio Sute University 
LEONARD JOSEPH PUTNICK, B.S., Saint Joseph's College. Pennsylvania 
JAMES OLIVER RICE. B.S., Agricultural and Technical College of 

North Carolina 
JOHN KNOX ROSENBERGER. B.S.. University of Delaware 
ROBERT MERRELL STEHMAN, B.S., University of Illinois 
MALCOLM SAMUEL TAYLOR. B.S.. Towson Sute College* 
GEORGE TOBY THOMPSON. B.S.. University of Delaware 
ROY CALVIN TIMMER, B.S., Bob Jones University 
MARY ANN FINDEISEN UPTON, B.S., Ursinus College 
WILLIAM HENRY WAGNER, S.B., Massachusetts Institute 
CHARLOTTE MAE LYNCH WHEATLEY, B.S., Salisbury Sute College 
LEROY ELDRIDGE WHEATLEY, B.S.. University of Maryland 
RICHARD CHARLES WHITESIDE, B.S., University of Delaware 
FREDERICK JACOB WIEBEL, JR.. B.S., University of Delaware 
LLOYD EUGENE WILUAMS, B.S., The Pennsylvania Sute University 
EDWARD LOUIS WISK, B.S., University of Delaware 

Master of Business Administration 

Physics 
Horticulture 

Chemistry 
Physics 

Entomology 
Chemistry 

Mathematics 
Chemistry 
Chemistry 

Horticulture 
Physics 

Chemistry 
Animal and Poultry Science 

Physics 
Mathematics 

Agricultural Economics 
Chemistry 
Chemistry 

Statistics and Computer Science 
Elementary Education 

Agronomy 
Entomology 

Plant Pathology 
Chemistry 
Agronomy 

PAUL ERDMAN BECKER, JR., B.S., United Sutes Naval Academy 
ROBERT EUGENE BELL, B.S., Temple University 
RALPH THOMAS GRIGGS. B.S. BUS. Adm.. Pennsylvania Military College 
PAUL HUGO HOLMBERG, JR., B.S., Saint Mary's College. Minnesou 
PAUL ORMAN KELLY, B.S., Massachusetts Institute of Technology 
ALBERT JOSEPH MARTIN, JR.. B.A., University of Delaware 
KENNETH EUGENE PYLE. B.S., Virginia Polytechnic Institute 
LEONARD WALTER QUILL, B.S., University of Delaware 
FRANCISCO HENRIQUEZ SABIN. JR., B.S in B.A., Boston University 
PAUL EDMUND STUBBE, B.S., Cornell University 
JAMES EDWARD VAN EPP, SC.B., Brown University 

Master of Education 

ROCELIA B. JONES ALLEN, B. MUS. Ed., Chicago Conservatory College 
ANITA MARIAN REDDING ANGERMEIER, BS. in Ed., The Pennsylvania Sute 

University 

' I n  A b s e n t i a  

ALICE MAXINE HOOD BARNETT, A.B., Atlantic Christian College 
CAROLINE JOYCE POWERS BAZZANO, B.Ed., State College, West Chester 
KATHLEEN MARIE FLYNN BECKER, B.S., Drexel Institute of Technology 
EUGENIA ELLEN BULLARD BLOSSER, B.A., Western Reserve University 
GEORGIA BOINES, B.S., University of Delaware 
AZALIA HACKLEY SMITH BRIGGS, B.S., Virginia State College 
DOROTHY LEE SMITH BROWNING, A.B., Atlantic Christian College 
JOHN WILLIAM BURCHFIELD, B.S., State College, Shippensburg 
FRANCIS ANTHONY CASTELLI, B.A., University of Delaware 
LAWRENCE RICHARD CATUZZI, B.S. in Ed., University of Delaware* 
GLENN MICHAEL CRAIG, B.S., The Pennsylvania Sute University 
WILLA GENE CHRISTIANSON CRAMTON, B.A., Hamline University 
JANET DELUCA DANIELS, B.S. in Chem., Tufts University 
MARTHA ANN MENDENHALL DAUM, B.A., University of Delaware 
JANE WINGATE FORMAN DAVIS, B.A., University of Delaware* 
JOHN CLARENCE DEAL, B.S. in Ed., State College, Slippery Rock 
JANE ELEANORA WUESCHINSKI DEGRANGE, B.S. in Ed., State College, Millersville 
JOANNE FLEANOR DENNEY, B.S., University of Delaware 
JANICE ELNORA DENNING, B.S., State College, West Chester 
HARRY RICHARD EDWARDS, B.SC. Ed., State College, Bloomsburg 
FRANCIS JOSEPH FIERRO, B.A., University of Delaware 
JUDITH ANNE FREDERICK, B.S., University of Delaware 
DOLORES LOUISE ROSS FRITZ, B.A., The Pennsylvania State University 
HOWARD GAINES, JR., A.B., Fairmont State College 
JEANNE FOSTER PASTORINO GARDNER, B.A., Montclair State College 
HOWARD OLIVER GERKEN, JR., B.A.. Gettysburg College 
HELEN HILDA NADELSTEIN GERNER, B.S. in Ed., Temple University 
WALTER JOHN GERZIN, B.E., Saint Cloud State College 
HERMAN HAROLD GLASS, B.A., Duke University* 
MARTIN CECIL GROUNDLAND, B.S., University of Delaware 
ROSA LEE AGNOR HARRIS, B.S., Madison College 
JOHN SHERMAN HEAD, JR., B.S., East Tennessee State University 
MICHAEL GEORGE HEINECKEN, B.S., University of Delaware 
LURA LEE BEST HERZOG, B.S. in Ed., University of Nebraska 
DAVID RICHARD HIRST, B.A. in Ed., University of Pittsburgh 
GEOFFREY BRIAN ISHERWOOD, B.S. in E.E., Tufts University 
DONALD CARLTON JAMES, B.A., University of Delaware 
CHARLOTTE ANN JONES, B.S. in Ed., University of Delaware 
PAUL SAMUEL JULIAN, B.S., State College, West Chester 
MARGARET KELLEY JUSTICE, B.S., Salisbury Sute College 
WILLIAM VINCENT KEHOE, B.A., Montclair State College 
PATRICIA JOAN ROBERTS KIMMEL, B.S., State College, West Chester 
LAVERNF. THERESA MCLEAN KLECKNER, B.S. in Ed., State College, Kutztown 
CLARA GEER LINDQUIST KLUG, A.B., Oberlin College 
HENRY WALDEMAR KOENIG, JR., B.S., University of Maryland 
JOHN JOSEPH KOVACS, B.A.. Monmouth College 
HARRY KUTCH, B.S., Sute College, West Chester 
JANE LOUISE BUCK LASKARIS, 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 MAUN, B.A., College of Wooster 
ALAN WREN MALONEY, B.S., Elizabethtown College 
CHARLES FRED MAXWELL, B.A., Long Island University, Mitchel College 
WILLIAM TOME MCLAIN, B.A., University of Delaware 
ROBERT CHARLES MEHAN, JR., B.S. in Ed., State College, Millersville 
MARY LILUAN BORN MEIER, B.A., The University of Texas 
GEORGE BOYSEN MELDRUM, B.A., Duke University 
GUIZELOUS OFELLA MOLOCK, B.S., Delaware State College 

' I n  A b s e n t i a  



Row LINDA BOVINO MOULU. A3. THE Cry Univmny of How York. Hunter 

ETHEL S^M<*GAN. B.S. SUM GcJlcfr.^o, Chc«« 
a>* OD DWKHI Mo**ft. BA , UMVMNY FK'JPJJJ* 
DAVID HI WON MOVI*. B A, Ela*brtbi««n ColW a-*,,., 
jou AH FAANCM MOZZAM. BS. W ^***GOU«E. W*0 
STANIII TAI NAN 0COU. BS. Suir Crfltrx Q**,c' 
G^m EUITOAA B S U. U. Su«e College. ErfuW 
Lift Cuuos PAGE DIPLOMA. LWUTY 01 FT"' CU^ 
HI us RUTH FHION PAINIA. BI • ***G°!J9£ 
IOHN PAHON. J*. BS. in M. 
Hi l iv Mil KlACMINItU lltt, AB,* Uto £•"<*-

ROM. .1. . BS . UO•;< A*™ 
MARY ANN AAUM ROZLA*. BA, 
LOUISE WARMN STAYTON SCHAIIA. B A, LiwvciMiy <rf IVUw.ir 
KURT WAIITA SCKUKKU. B.S in &1, tni»*«^a< ViijpruA 
GUNN WALTER SHAMIR. BS. » Ed.. SATE WJtjt. M«Uer**ille 
josrrnJOHNSIOWJ.IAN,HA UM»M.TIRAFDRCWIR 
ROAIAT JAMH SOKOL. BA, UOWIWT «RF DHRWUY . 
AUAID HINAV SPEW*. BS TV Promylvana SM U«MW««T 
Loo EVELYN SWAIN. H A UnmrMly of Toww». Cuud** 

Bid. Owiiio GJk*t <4 EDOCM**. ORWDJ 
CHARLES JOSIPH SWTLNBL JR. BA, I I«ATI*I«T at Dri**»ic 
FRANKLIN Dun SYKR*. B A. UIUWRMTR OF DHAWAI* 
MILDRED MAI Mourn TAYIOA. BS. Temple Uwwuir 
SUSAN BIAKI THOMAS. BS. BCAATI Colk*r 
ANN MAAH PHI I AN WARNIU. B S  « H .  A J v r t t w  C o l l e g e  
DIANE LLEWUVN Wrm.A®-TVHOI4K*F R, .^...KUU-
GAII It AN GAMIII V not. BS »n Ed. Suir Grfkyr. ShinT-""*"'* 
DOAOIHV RIAIU A LIMI WIUUNW*. H S. to Ed. VlitBun Suir "llrgr 
ADMI ROM GWINN WIUON. BS. Coward CoUrpr 
RHOOA LIDOS-IT* Wmi* BS MF^.TVCTY IWWVIR <4 NY* * 

WALTER FIAVA^OIRT. BS. VRM VirjtiniA InMitutr of T«HR»OLO*Y 
KENNETH Etrrtx WOODWARD. BA. T MOW OJIRP 
JOHN EDWARD YANATTO. BS. Suir CoHecr HI •OIIHDUEZ 
YOUNG JA YOON. B A. EWTU WOMAN » I n.vrr*ny. Ko»r* 
JAMES AUGUST YOAI BS. Mount SUM Matt • Crfk#r 

Master of Affhti Sciences 

MICH AH HUGH MCGUNCY. BS. LOWFUTT d WA*«T 
EDWARD louo Mil u*. BA.. IW-T, <F Sncn, 

Master of Chcmual Empneermg 

DAVO THOMAS BUZZZLLL BS. Unrvemty «rf Muwrsou* 
THOMAS ROROT CLAM. B SC FOR Querns UWVRFWFT *> Kington. J"" • 
JAMES JOSEPH GUMMY. B Chi Vt**A Collepr «d fntimrtin^ 
JAMES EDWAID Put. B.S Ch£. Diwrl lnmuutr <d T«w»k*y 
KAZUTOSHJ PUJIMUEA. B CH£.. Kyoto UOMWMIT. JT*0 

DAVID FANTON GUAEAT, BS Ch£. *'cm«trt POLYTWHOX Inmiutr 
MEWTT CONAWAY KAN J« . B CH£. Univm-T, <4 DTUWAIT 
EOWAED WILLIAM LYCKMAN. BS. UTMNU <4 CAIXIOTOIA. BC-rSrln 
HAMT EJJWAED MCCAATMY. P R E. Odor«do Sihoul c4 Mrnr** 
ADAM OSDOENE. BSc. Birrr.:nch»ir. Univrrwiy. fcnilUnd 
JEEOME DAVID ROMMION. BJQ>£ . TV Ofy Oo»vn»ify erf Nr» YOA. 

City CoUegr . 
KEITH FEEDEUCK SMOMEMAN. BS QLE, Thr BEMWYLVETUA Sutr Uoivrrntv 

•it AbsmiA 

JAY MILTON STEINBERG, B.A., University of Pennsylvania 
B.S. Ch.E., University of Pennsylvania 

HENRY HUGHSON WALL, III, B.S., Louisiana State University 

Master of Civil Engineering 

SALIM AHMAD, B.E., Gvil, University of Karachi, Pakistan* 
TA CHAO, B.S., Provincial Cheng Kung University, China 
CHRISTIAN FRANCE DAVIS, B.C.E., University of Delaware 
MOHAMMAD IZADI-VAHEDI, B.S., University of Tehran, Iran 
JAGADEESH RUDRAHPA YALAKKI, B.E., University of Mysore, India 
FARROKH NEGHABAT, B.SC., Brigham Young University 
ABDOL-RAZAGH RAZZAGHY, Eng. G.R., Institute of Gembloux, Belgium* 
JOSEPH MAURICE SPANG, JR., B.S.C.E., Pennsylvania Military College 
SIAVOSH ZAND Y'AZDANI, B.C.E., University of Tehran, Iran 

Master of Electrical Engineering 

ROBERT SCOTT CHOWDER, JR.. B.E.E., University of Alabama 
ABDUL QADRI HAIDERI, B.S.. Agra University, India 

M.S., University of Karachi, Pakistan 
B.E.E.. George Washington University 

MARTIN JOHN HOLLERAN, B.S., University of Scranton 
TIBOR FRANCIS LOEFFLER. B.S.E.E., University of Missouri at Rolla 
ARUN MANILAL MEHTA, B.S., Gujarat University, India 

D.R.E., The St. Xaviers College, India 
RICHARD STANLEY NIETUBICZ, B.E.E., Newark College of Engineering 
JOHN PHILIP STANCJN, JR.. B.E., Youngstown University 
EDWARD THOMAS TROTTER, B.E.E., University of Delaware 
CHONG KWAN UN, B.E£., University of Delaware 

Master of Mechanical Engineering 

RICHARD HUNT DOWNING BULLOCK, JR., B.M.E., University of Delaware 
IGNAZIO CRIVFLLI-VISCONTI, Laurea., University of Naples Italy* 
EDWARD OHANNES DINGILIAN, B.Sc.. University of Alexandria, United Arab 

Republic* . . ,. 
MOHINDER KUMAR GUPTA, B.E., Mech., Delhi University, India 
THOMAS FRANKLIN HAHN, B.M.E., University of Delaware 
DAVID ELLIS HOOK, B5.M.E.. University of Connecticut 
PHILIP CHUAN RFN HSIANG, B.S. in M.E., National Ta'wan Umversity Chma 
OMAR ELHADI RAMADAN, B.SC., Engr., Cairo University, United Arab Republic 
FREDERICK PAUL STECHER, B.M.E., University of Delaware 
PETER ALBERT TUSCHAK. A.B.. Dartmouth College 

B.M.E., Dartmouth College 

*ln Absentia 



Doctor of Philosophy 

BETZABE MAMA DYER ALLBON Biological Scenes 
B.A., University of California, Berkeley 

Dissertation: A Cytochemical Study of Lipid Granules in Aging Popula­
tions of Telrahy mrna Pyriformts 

RICHARD DAVID BEHRINGER Psychology 

B.A., University of Delaware 
M.A., University of Delaware 

Di> serial ion: Some Structural and Functional Factors tn the Estimation of 
Proportions 

WILLIAM JOSEPH BENTON Biologic*1 Sciences 

D.V.M., University of Georgia 
M S., University of Delaware 

Dissertation: Indirect Hemagglutination and Beotonite Flocculation with 
Rous Sarcoma Virus 

BRIAN WILLIAM BUSSEY Chemical Engineering 

B.Ch.E.. McGill University, Canada 
M.Ch.E.. University of Delaware 

Dissertation: Effect of Surfactants on Mass Transfer Rates al a Gas-Liquid 
Interface 

STANLEY JOSEPH CHLYSTEK Chemistry 

B.S, Duquesne University 
Mi , Duqucsne University 

Dissertation: Pyromeilitic Acid Derivatives Part I: Aryl Pvromellitimides 
Part II: 1,4,6,9-pyromellitaatrtrooe and Related Compounds 

LEON NEIL DELARM Applied Sciences • Civil Engineering 

B.S., University of Missouri at Rolls 
M.S., University of Kansas 

Dissertation: Structural Dynamics A Discrete Field Approach 

JOHN MICHAEL EDMUNDOWICZ Chemistry 

B.S., Philadelphia College of Pharmacy and Science 
M.S., University of Delaware 

Dissertation: Studies on the Biosynthesis of D-amosaminc 

JOSEPH EPSTEIN Chemistry 

A.B., Temple University 
M.S_ University of Pennsylvania 

Dissertation: Factors Affecting Nudeophilicity tn Displacement of Fluoride 
Ion from bopropyl Methylphosphonofluoridatr 

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

Dissertation: Gimbined Optical and Electrical Effects in Single Crystals of 

FRANK 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 

RICHARD LEE HIVELY Chemistry 
B.S., Indiana University 
M.S., University of Delaware 

Dissertation: A Study of the Chemistry of Marijuana 

DANIEL STEPHEN HODGINS Chemistry 

B.S., Elizabethtown College 
Dissertation: The Active Site of Lactate Dehydrogenase 

DAVID MAURICE HOFFMAN Chemistry 
B.S., Texas Technological College 
M.S., Texas Technological College 

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

ROBERT DALE HOGE* 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 JOSEF KRAUS Chemical Engineering 
B.Ch.E., Villanova University 
M.Ch.E., University of Delaware 

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

ANTHONY LAWRENCE LAGANELLI 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 LEIBFRIED Chemistry 

B.S., Bates College 
Dissertation: Studies on the Oxidation of Organic Molecules by Molecular 

Oxygen 

* / «  A b s e n t i a  



Chemistry 
KENNETH KARL LIGHT 

B.S. in Chem., Lebanon Valley College 
Dinerialion Preparation of Heterocyclic Compounds by the VC'tttig Re­

action: Preparation of Pyrrolidine Compounds; Preparation of 1 benz-
oxepin 

.. Biological Sciences 
THOMAS JOSEPH MIZIANTI 

B.S.. University of Scranton 
M.S.. University of Delamatc 

Dis,truth.: The Use of Tetraaolium Salts » the Study of the Succinoxidase 
System in Two Species of the Genus Bucoa 

RUDOLPH RICHARD R*zo AppM Soeace, • Mechanical Engineering 

B.S M.E. University of Delaware 
M5.M.E.. Rensselaer Polytechnic Institute 

Dinermio'' Some General Solutions to Pieaoelceir.c Problems of Electro-
elasticity 

• Hi sin b 
HEN*Y AIPMONSO RoaratsoN. Ja. 

B.S.. Randolph-Macon College 
M A.. Loyola University. Illinois 

Dissertation. A Critical Analtrsis M William By,d II ^"e* V/'h,?/Jr«/ 
mque in The Hmoti of the Dm Jut Leaf and The Secret lidocy 
the Lite 

_ , Physics 
JOHN Curroao SHAFFER 

B.S.. Franklin and Marshall College 
U S ,  University of Delaware 

Diner lot ion: A Theorencal Srudy of Imnunty Sales. Impurity Pairs, and 
Energy Transfer in ZnS and Related Materials 

Cbemiitry 
STANLEY SEYMOU* SHAPIRO 

B.S.. The Gty University of New York. Brooklyn College 
Dinerution: Mechanism of Clostridium Butyl icum Lactic Acid Race 

CLARENCE RONALD SIMP*INS Cbemtcal 1is'"" 

BS.. University of Tennessee 
M.Sc.. University of Tennessee 

Dinerution: Dynamics and Control of Tubular Chemical Reactors 

Cbeminry 
LEONARD HARRIS SMILEY 

BS, University of Pennsylvania 
M.S, Villanova University 

Dinerution: The Oxidative Degradation of Polystyrene 

LELAND DALE SMUCKER 
B5., Kent Sute University 
M.S., Miami University 

Cbemiitry 

Dissertation: Synthetic Applications of Vinyltnphcnylpbosphoniurri Hr 

JOHN FRANCIS SONTOWSKI Applied Sciences - Mechanical Engineering 
University of Delaware 
University of Delaware 

Dissertation: The Stability of Flow of a Gas Over a Liquid 

CHARLES WINFIELD STEWART, SR. Chemistry 
B.S., University of Delaware 

Dissertation: The Significant Structures Theory of Polyethylene 

GERALD JAMES STINE Biological Sciences 
B.S.. Southern Connecticut State College 
M.A.. Dartmouth College 

Dissertation: NADP- and NAD-dependent Glutamic Dehydrogenases, Suc­
cinic Dehydrogenase and Nadase Activities During the Asexual Cycle 
of Nescrospora Crana 

GEORGE DEWEES SUMMERS* Applied Sciences - Civil Engineering 
A.B., Western Maryland College 
M.S., The Pennsylvania State University 

Dissertation: Theoretical Analysis of Rectangular Isotropic and Orthotopic 
Laminated Plates 

RONALD WALTER SWANSON* Chemical Engineering 

B.S., Lehigh University 
M.Ch.E., University of Delaware 

Dissertation: Characteristics of the Gas-liquid Interface in Two-phase An­
nular Flow 

RICHARD DALE SWOPE Applied Sciences - Mechanical Engineering 

B.M.E., University of Delaware 
M.M.E., University of Delaware 

Dissertation: Kelvin-Helmholtz and Point of Inflection Instabilities in 
Stratified Flows Near a Solid Boundary 

DALMAS ARNOLD TAYLOR Psychology 

B.A., Western Reserve University 
M.S., Howard University 

Dissertation: Some Aspects of the Development of Interpersonal Relation­
ships; Social Penetration Processes 

EDWARD ALBERT THOMPSON* Psychology 

B.A., Denison University 
M.A., University of Delaware 

Dissertation: Complexity of the Self Concept: Contrast and Assimilation 
Effects in the Perception and Acceptance of Strangers 

*/» Absentia 



, , Chemical Engineering 
ERNEST ALAN UEBLER 

B.S., University of Illiniis 
M.Ch.E.. University of Delaware 

Diiserlalioa: Pipe Entrance Flow of Elastic Liquids 

MICHAEL THEODORE WAROBLAK Chemistry 
B.S., West Virginia Wcsleyan College 
M S., University of Delaware 

Diiserlalioa: The Effect of Methyl Substitution on Ring Closure in the 
Pyrolysis of Bromocsters 

ROBERT KIRK WICKER. II ( < • •> 
B.S., Juniata College 
M.S.. University of Delaware 

Dissertation: Activity Coefficients of Alkali Hal.dcs and Nitra.es in N-
methylacetamide 

JOHN MORTIMER WILUAMS Chemical Eagiai enng 

B.A.. The Rice University 
BS.Ch.E.. The Rice University 

Diiserlalioa: A Study of the Surface Self-diffusion of Iton 

JACK CHARLES WILLS 
B.S.For., West Virginia University 
M.A.. University of Delaware 

Diiserlalioa: Charlotte Bronte s Literary Theories 

English 

Chemistry 
ROBERT LEESE WINEHOLT 

A.B, Gettysburg College 
Diiserlalioa: Rearrangement of a 1.2-diaaabicyclic Ketone to a Icttahjdr 

diaaepinone 

SCOTT ROSIN WOODALL Applied Sciences - Mechaaical Engineering 

B.M.E., University of Delaware 
M.M.E., University of Delaware 

Diiserlalioa: Free Extensional Oscillations of a Thin Elastic Beam Expericnc 
ing Extremely Large Deflections 

physics 
JAMES ROBERT JOSEPH WOOOYARD 

B.Ed.. Duquesne University 
M.S., University of Delaware 

Diiserlalioa: Low Energy Sputtering Studies 

ROBERT ALFRED YATES Chemical Engineering 

B.S., Worcester Polytechnic Institute 
M.S., Worcester Polytechnic Institute 

Dissertation: The Motion of Spherical-cap Bubbles in Superheated Liqui s 

TOBIAS OREGON YELLIN* Chemistry 
B.S., Philadelphia College of Pharmacy and Science 
M.S., Philadelphia College of Pharmacy and Science 

Dissertation: Purification, Properties and Antilymphoma Activity of Guinea 
Pig Serum Asparaginase 

ALBRIGHT GRAVENOR ZIMMERMAN History 
B.S., Temple University 
A.M., Temple University 

Dissertation: The Indian Trade of Colonial Pennsylvania 

ROBERT ELLIOT ZUMWALT Chemical Engineering 
B.S?, Texas Agricultural and Mechanical University 
M.Ch.E., University of Delaware 

Dissertation-. Analysis of Experiments in Single Crystal X-ray Diffractometry 



HONORARY DEGREES 

Doctor of Lewi 

CLASENCE A. FULME* 

Doctor of Lou t 

WILLIAM WINCE* LAIHD 

Doctor of Law > 

BALDWIN MAUI L 

Doctor of Science 

FREDEJUCK SEITZ 

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 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 degree 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 is 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 collect 
The University of Delaware colors are blue and gold; University of 
Pennsylvania, red and blue; Columbia, blue and white; etc. 

• color of the,ve,ve( of the hood indicates the branch of 
knowiedge 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; and for Economics, copper 

2̂17̂  °! IT' a' 'hc Urers"y of Dellw*re commencement 
ASCS ROTC P OWS: candidates; Bachelors ,n the 
Advanced ROTC Program; Bachelors in the College of Arts and Science 
Agricultural Sciences, Engineering, Education, Home Economics, and 

usiness and Economics; Bachelors with Distinction and Honors Master's 

S SeSs lheP T? °l ^̂ P̂  Facul,r Recipients of Honor 
bannJc J Pres,denl; the D®""; and other principals. Distinctive 
areas wSTh^'d* Proccss,on «bc different academic 
by "ach! signifying the branch of learning reprc-sen.cs! 
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ALMA MATER 

rw< h *"•»«» G»m 
AUT/R 4; A. J. LOUDIS 

IUJ to, Ihrr. pftwd DrUvuv. •" loyally wc «*nd. 

wc r«- «*« (of 11*0"0" bcnw,h ,hy guiJ'ng hand' 

Wl «!«• ».U •* «hy n*n*. ^"*<"* Proudly bcir' 

WrUl<«**o«noo»to "AH hail «o Delaware!" 

Order of Exercises 

Processional 

Academic Processional March Cari £„gej 

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 Joh„ j 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. 



I MI Ac M>I MK I'MMWDN 

The runfettal of ilc(im it in the order at the luwrw degree «o (he highest degree 
>nd by College! HI the cldel <4 »Chml.ly 

THE OWN OF MARCH 

Fntrtmg (nam I he north end at I he uadium led t: 

Attcxule Degree Candidates 

Advanced ROTC Candidates 

HjcSeior Degree Candidates. College at Arti and Science 

Bachelor Degree Candidate!, College at Agricultural Science! 

Bachelor Degree Candidate!. College of Engineering 

Entering (ram the south end at the stadium 

Bachelor Degree Candidate!. College at Education 

Bachelor Degree Candidate!. College at Home Economic ! 

Bachelor Degree Candidate!. College at Business and Economic! 

Bachelor Degree Candidate!. College at Nurung 

Bachelor Degree! awarded with Honort, High Honor! and Distinction 
Master % Degree Candidates 

Doctor's Degree Candidates 

Entering from the north end of the stadium center: 
The Banner Carrier! 

The University Faculty 

The Platform Group 

ASSOCIATE DEGREES 
CANDIDATES PRESENTED BY VICE PRESIDENT GEORGE M. WORRILOW 

Associate in Arts 

BARBARA DEIGHTON GLATZ* 

Associate in Science 

JAMES JOSEPH COLL* 
KERMIT ALLEN GROH 
MARY KAY WHETSELL HARMON* 

ANNA BELLE WELDIN LEWIS 
FREDERICK WAYNE PARLIER 
RUTA LBNDINS ZADZIORSKI 

Associate in Applied Science 

JULIA AUGUSTIS ADAMS 
SUE ANN AINSWORTH 
CAROLYN ANN JONES ALEXANDER 
DONNA LEE ARMSTRONG 
LINDA ADELE ARNDT 
SUSAN ELLIOTT BARTH* 
CAROLE LYNNE BINGHAM 
LINDA LEA BLACKWELL 
BERNARD BONK JR. 
MARY LOUISE BRADLEY 
WAYNE ALLEN BROWN 
NANCY ALICE CALLAWAY 
PAUL FRANCIS CATALDI 
STEPHEN DANIEL CHERRY* 
ROBERT MICHAEL COOKE 
JOHN SHARP DAVIS 
CARLTON ROBERT DAWSON 
JAMEE FRANCES DE BOER* 
JEFFREY HERBERT DOBBS 
DAVID ALLAN DOBRANIECKI 
LEARIS BLANCHE LEACH DONOVAN 
IANTHA JANE GARNER* 
REBECCA LOUISE GEORGE 
JOYCE ANN GILMORE 
NICHOLAS THOMAS GREGORY 
KENNETH MALVERN HAINES 
ANN ELIZABETH HALDEMAN 
SUSAN MARY HARBOURNE 
CAROL ANN HART 
WAYNE JOE HARTNETT 
STEVEN LYLE HENGEL 
KATHLEEN RUTH HILL 
CLIFFORD WILLIAM HUDSON 
ROGER JAMES HUDY 
LEONARD BRUCE JOHNSON 
PATRICIA ROXANNE JONES 

LUTHER JAMES KEMBLE 
HOWARD SHELDON KIRSHNER 
JEFFREY DAVID KIRSHNER 
CAROL JEAN KLINE 
SHARON ELIZABETH KOOPMANN 
MICHAEL PATRICK LEVITSKY 
MARGARET ANN WEAVER LUZAK 
NORMA JEAN MALIN 
JOHN DOUGLAS MARINE 
JANE FRANCES MARSILII* 
DAVID WALTER MASTEN 
ANNE MARGUERITE MCMAHON 
LEROY ALLISON MILLETT* 
AUBREY CHANDLEE MOORE JR. 
ROSEANN NARDO 
DAVID LEROY NYE 
CHRISTINE ANASTASIA OKONIEWSKI 
BEVERLY SUE PAUL 
WILLIAM COMMONS PHILIPS III 
LENA ZUTZ SPIVACK PLUNGUIAN 
PHYLLIS LOUISE PRICE 
ROBERT LEWIS REED II* 
ANN RINGLER RICHARDS 
PATRICIA ANNE ROBINSON 
BEAU WILLIAM SAUSELEIN 
SUSAN LYNN SHORT 
EVA ANN SKRIPCHUK 
ALEXA JEAN SMARTE 
DEBORAH 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 Technology 

GREGORY WELLER CLARKE 
STEPHEN LAWRENCE MOORE 
MICHAEL JOSEPH OTLEY 

ARTHUR JEFFREY THOMAS 
RONALD JAMES WORDEN 

*ln Absentia 



BACCALAUREATE DEGREES 
COLLEGE OF ARTS AND SCIENCE 

CANDIDATES PRESENTED BY DEAN ARNOLD L. LIPPERT 

Bachelor of Arts 

CARL ANTHONY AGOSTINI 
GAIL ELLEN ANDERSON 
RONALD CARL ANDERSON 
FRED FRANCIS ARMSTRONG III 
JOANNE ELIZABETH ARMSTRONG 
WILLIAM ARTHUR BAILEY 
MARGUERITE ANNE BAKER 
RICHARD SCOTT BAKER 
WILLIAM DAVID BAKER 
ALICE CAROLINE BALDWIN 
ROBERT WILLIAM BALY 
THEOPHILUS ALEXANDER BARHAM III 
PHYLLIS SHIRLEY BARNES 
SARAH ADELIA HOWARD BARNES 
DONALD BARTLETT II* 
ANNE LOUISE LE GATES BARTON 
PAUL GEORGE BASEHORE 
RICHARD MARK BAUMEISTER 
PAMELA CAROLE BEAMAN 
RUTH SHELTON BEARD* 
CHRISTINE DEBORAH BELFORD 
EARL HEALEN BENNETT II 
LYON BRADLEY BERGH 
LAWRENCE JOSEPH BIDDLE 
DONALD EDWARD BIEHN 
BARBARA ANN BIESINGER 
GERALD ROBERT BIRL 
JOAN D. BLOOM 
GARY TAY BLUKL 
JOHN HENRY BRAUNLEIN 
JEANNE KAYE MCDONALD BRENNESHOLTZ 
KATHRYN JEANNE BREWER 
LAWRENCE EDWARD BROPHY* 
JAMES RICHARD BRUNNER 
BONITA ANN BRUNO 
CAROLYN DIANE BUCHANAN 
JAMES LAWRENCE BUDD 
MARY LOUISE BUDISCHAK 
EDMUND JOSEPH CAIN JR. 
PATRICIA ANNE CANNON 
VICKI LYNN ROTH CARMEAN 
BRUCE DOUGLAS CARRICK 
BEVERLY GRAHAM CARTER 
LILLIAN NAOMI MARY RILEY CASSEL 
WILLIAM FRANK CATTELL 
RAMON MICHAEL CECI 
CATHERINE DIANE CHAPIN 
RICHARD JAY CHERRIN 
JAMES ROBERT CHILCUTT 
MARYANN PATRICIA CLEMENTE 
LAURENCE ALLEN CLIFTON 
JANICE LYNN CLOR 
OLNEY HUNTER CLOWE 

ROBERT MASTF.N CLUNIE 
ROBERTA LOUISE CLUNN 
CATHERINE JOANNE DUNCAN COMP 
ROGER WILLIAM CONANT* 
WILLIAM MICHAEL CONLEY III 
KATHRYN ANN COUDEN 
DOUGLAS COX 
MARNA HAVARD CUPP 
PATRICIA JEAN DALY 
LINDA BERWIND DANE 
ROBERT SANDERS DARDEN 
ALMA ELEANOR DARLING 
KENNETH MARSHALL DAVIS 
THOMAS ROBERT DECAMPLI* 
MARGARET RUTH DENITHORNE 
WILLIAM KENNETH DERICKSON 
MARTHA ANN DERIGHT 
RITA MARIE DEVLIN 
JOSEPH JOHN DICK 
ALFRED DOMINIC DIEMEDIO* 
JOAN MARIE DINEEN 
EUGENIA MARGARET DISABATINO 
PERCY LOWRY DONAGHAY 
ROBERT HUGHES DON AWAY* 
MARGARET ELLEN DONOVAN 
MARY CECELIA DONOVAN 
MARILYN JOAN DOTO 
JAMES MICHAEL DOUGHERTY 
THOMAS ALBERT DOWNS 
JOAN CAROLE DRAPER 
VINCI MARIA IANNUCCI DRUEDING* 
MAUREEN THERESA DUFFY 
WILLIAM KIRKUS DUGDALE* 
JAMES CALVIN EBERLY 
JULIE O'BRIAN EDWARDS 
PATRICIA LEE EGGERT 
ELLIOTT HENRY EHRLICH* 
GRACE LEE ELLIOTT , 
MARY RANDALL EPPRIDGE 
JOHN LEONARD ERICKSON JR. 
SANDRA ESTHER ESPOSITO 
JEANNE MILLER F.WING 
MORTON ALFRED FALLER 
SUSAN CAROL FAUNCE 
PETER THOMAS FEENFY 
PETER ANTHONY FERRARA 
GEORGF. ALLAN FORD* 
JAMES CLAIR FORD* 
LYNNE HECKART FRAZER 
ROBERT STEPHEN FREEMAN 
ELLEN MARCIA COBIN FREIREICH 
JUDITH ANN GIBBONS 
JEANNE YVONNE GILMORE 

*ln Absentia 

WILLIAM ALLEN GLASENAPP 
MARGARET MARY CRATHER GLOYD 
RAYMOND STEVEN GOLDBACHER 
ROBERT DAVID GOLDBERG 
STEVEN DAVID GOLDBERG 
WAYNE CARSON GOODING 
FREDDY LEE GOODMAN 
JANET JUNE BARTHOLOMEW GOSSER 
ANTONIO MEDARDO GRANDA 
BARBARA ELAINE GRAY 
GERALD ELMER GRAY 
KATHRYN FREDRICA GREEN 
RONALD TERRY GREENE* 
PHYLLIS ELIZABETH BUONO GRIFFITHS 
DONALD BRUCE GRIMME 
LOWELL LESLIE GROUNDLAND 
MICHAEL JAMES GUERRIERO 
SIDNEY WILMER GUEST II 
KENNETH CHARLES HAAS 
KAREN MAY HAND 
LEWIS JAMES HANKINS 
LINDA DARLENE HARDY 
MARGARET THELIN TURNER HARDY 
WILLIAM DEVIER HARLOW* 
ELIZABETH ELLEN GULLEDGE HARMER 
JAMES PATRICK HARTNETT 
ELSIE VIRGINIA BRUCE HARVEY 
EDWIN LEO HASSENSTEIN III 
PAUL EARL HESS 
MARGARET CAROL HITCHENS 
JON DAVID HOEY 
CALVERT THEODORE HOFFERBERT JR. 
JERE DOUGLASS HOOVER 
PATRICIA JAYNE HOWELL 
SUZANNE HUDSON 
DAVID NORMAN HURLBUT 
CHARLES WINGATE HURLEY JR. 
DARLENE BETH HUSZTI 
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 
LINDA LOUISE KEISER 
JOHN BARTHOLOMEW KENNEDY* 
JAMES KENNETH KENTON 
VIRGINIA MARGARET KILOREN* 
MARTHA JANE KINKAID 
JOHN COOKE KINNAMON 
IRA CHARLES KIRCH 
LESLIE ANN KASPER KORALEK 
BARRY MEREDITH KROLL 
CAROLYN EDWINA KUHWALD 
JOHN ARTHUR LARSON 
ROBERT ANTHONY LATINA* 
JOSEPH ALBERT LATTOMUS 
MICHAEL GEORGE LAUGHREY 
PAMELA CLAIRE ADAM LAWTHER 

WENDELL CARRIER LAWTHER 
ROBERT JOSEPH LENNON JR. 
NANCY CLAIRE LEWIS 
ELBERTA BERNICE LIEBERMAN 
FRANK JOSEPH LINZENBOLD JR. 
MEREDITH ANNE LITTLER 
MARY ERICA LOEWENSTEIN 
KARL FREDERICK LOUCKS II* 
ROBERT RICHARD LOWICKI 
DAVID ELLSWORTH LYNN 
MARGARET SYBIL LYONS 
MARIANNE PATRICIA MACKLIN 
BARBARA EILEEN MADDEN* 
CAROL JO MADDEN 
WILLIAM FRANCIS MAGARGAL 
LESLIE JANET MALONEY 
THOMAS FRANKLIN MANGOLD JR. 
JOHN ROLLAND MANZKE 
RAYMOND STEPHAN MARKOWSKI 
CONSTANCE VIRGINIA MARSHALL 
PETER STEPHEN MARTIN 
JEANNINE ANDREA MARTINO 
JOHN JOSEPH MATARESE JR. 
JOHN DOUGHTY MATLACK* 
DAVID PHILIP MATTHEWS 
FREDRIC CHARLES MAY 
SUSAN HELENA MCCALL 
PATRICK FRANCIS MCCANN* 
ROBERT JAMES MCCARTER JR.* 
BRAD EARL MCCORD* 
ANN LOUISE MCINTOSH 
ROBERT PARKER MCMULLEN JR. 
EDWARD ROBERT MCNAMARA 
CHARLES PALMER MCVAUGH JR. 
RICHARD BROWN MEAD 
DAVID JAMF.S MEADOWS 
DONNA JEAN MINNER 
FRAN GAIL MITCHELL 
VIRGINIA MARIF. MONAGHAN 
CRAIG ALAN MOORE 
JAMES LAYTON MOORE 
JUDITH ANN HUTNICK MULHERN 
JAMES THOMAS MURPHY 
SYLVIA BERLIN MUTNICK 
JERRY MAX NORTON 
JOHN MICHAEL ODONNELL JR. 
ANTHONY DAVID ORGA JR. 
KAREN ANN-MICHELLE MAUCHER OSWALD 
ARTHUR WILLIAM PANARO 
JANE ANN PAUL 
ANDRE JOHN PECQUEUR 
NANCY ANN MOORE PHELPS 
WILLIAM FRANK PLACK III 
EDWARD GERARD POLLARD JR. 
THOMAS MICHAEL POVLITZ 
JAMES LEE PRYOR JR. 
BURTON FRANKLIN PYLE II 
RICHARD MICHAEL QUINN 
RONALD RAY RAMBO 
SAMUEL REYNOLDS RASH 
MICHAEL STANTON RAYBOURN 
JAMES WILLIAM RAYNE 

*ln Absentia 



LINDA ADELE READEI 
MARY LOUISE REESE 
JUDITH GAIL REPP 
CAROL ANNE RICHARDSON* 
ARDEN LEE ROBERTS 
CHARLOTTE ELIZABETH POSEY ROBINSON 
PHILLIP WILEY ROEDEV 
FREDRIC MANLEY ROHM 
JOAN HELAINE KAUFMANN ROSEN 
JANET SUSAN ROSENBAUM 
SHARYN JANE CALLOWAY ROYLF. 
HAROLD EDWIN RUBIN* 
JOHN FRANK RYBINSKI 
DAVID KARL SACHSE 
PIRET SAKSEN 
GEORGE THOMAS SANDBACH 
CARL NELSON SCHLATTER 
SUSAN MARY SCOTT 
TRACY ANNE SHANE 
ALAN ARTHUR SHAPIRO 
JANET DF.E SHAPIRO 
ROBERT EDWARD SHIPLEY 
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 SMITH 
TAMAR ANNE KUCHARSEY SMITH 
NANCY BEATRICE SOBOLEWSKI 
JOHN BRUGGER SOUTHARD 
STEVEN STVLIANDS STAVRAKIS 
JEAN KATHRYN STEARNS 
MAURICE STEINBERG 
DWIGHT DAVIS STEWART 
BOIIDAN ROMAN TANCHUK 
DORINDA TANZELLA 
JOYCE LOUISE TATMAN 

MARGUERIIL MCQUARRIE TAVES 
WARREN ELLSWORTH TAYLOR 
PHILIPPE TENRET 
HARRY KENDALL FOOKS TERRY* 
LOIS BLANCHE THIEN 
KATHRYN MARBETH THOMAS* 
ESTHER OLNEY TOOTHMAN 
LEO ELDON TKFADWAY 
KATHLEEN ANN TREPPER 
BLAINE PETER TURNER 
ARTHUR WINFIELD TWITCHELL 
MARY LINDA VANNOY 
SIGMUND JOHN-PAUL VAN RAAN 
CAROLINE MARY VARGAS 
JANICE LEE VICKERS 
ROLAND HALLETT VINYARD 
ATHENE VLAMIS 
GLORIA VON BERG* 
DAVID LAWRENCE VON KLEECK 
ROBERT EMERSON VOORHF.ES JR. 
GENE HYMAN WALDMAN 
JOHN SAMUEL WALKER 
ANNE CAROL WARD* 
JOEL EDWARDS WASLEY JR. 
GARY RICHARD WEAVER 
SALLY WEBB 
LYNNE CATHERINE WEIDEL 
NANCY LOUISE WELDY 
DAVID ANDREW WHEELER* 
JAMES STERLING WINTFRRINGER HI 
HARRY THOMAS WINWARD 
HENRY AIEXANDER WISE III 
KFNNETH JOHN WISSLER 
WILLIAM EDWARD WOLSTENHOLME 
MARY EIDORA WOODMANSEE 
JAMES BRONNA WRIGHT 
RICHARD LAWRENCE WRIGHT 
MICHAEL JOHN WRISTON 
JOHN RUDOLPH WYKS JR. 
FRANK LEE YEAGER 
BARRY EDWARD ZAKAR 
RONALD MARK ZYCHOWSKI 

PAUL DONALDSON ALLEN III 
PAUL JAMES ANDRISANI 
PAMELA BAILEY 
BAYARD OSCAR BAYLIS 
ROBERT ALAN BEAVER 
THOMAS BORDERIEUX 

EDWIUFR. FCRANCES Z,EGLER 
EDWARD SCHEID CUSTER ]R 
JOSEPH HENRY DEL NFR0 

ME^PDRGERALD EZRA"-SON 
UMFS W'FF0RD FAIJSNAUGH JAMES WALTON FELCH 
I"°MAS JOSEPH GEORGE 

IOANNP\ ROL HOLOV'A* JOANNE LYNCH HORN 
MICHAEL EVERETT JENKINS 

*ln Absentia 

Bachelor oj Science 

CAROLE JF.AN MURPHY JONES 
MAURICE BRUCE JONES 
ROBERT THOMAS KERN JR. 
RALPH THOMAS KILMON JR. 
HEIKKI KOIV 
THOMAS WILUAM MACKNIGHT 
JANET MARGARET CROSS MASLANKA 
RAYMOND LAWRENCE MCCARTHY JR-
BRUCE NEIL MCMASTER 
CAROLYN MARY MCNEICE 
JOHN BAKER MELPOLDER 
THOMAS JOSEPH NELSON 
WILLIAM LLOYD OSBURN 
JANET VICTORIA PACCIONE 
SALVATORE FRANCIS PALERMO 

ROBERT ALLEN PRIBUSH 
NANCY LYNN REYNOLDS 
JOSEPH PATRICK RIGNEY 
JUDITH ELAINE ROSENBERG 
JOHN ADAM ROSLAN 
THOMAS WESLEY SCATTERGOOD 
CHARLES ANTHONY SCHEIB 
FRANCIS JOSEPH SCHIAVELLI 

HORST FRIEDRICH SCHRAN* 
JOHN ROBERT SUCHANEC 
RAYMOND WILSON TALLEY 
CAROL ELAINE VAN DYKE 
CARYLL ANN WACK 
ELAINE SARA WALLES 
EDWARD HOWARD WEBSTER 

*In Absentia 



COLLEGE OF AGRICULTURAL SCIENCES 

CANUTES PUERTO BY DEAN WILLIAM £. MCDANUL 

Bachelor of Science in Agriculture 
ROBEET WHITNEY ATMSTEONC * 
MARK ROBESON BAILEY 
MAETHA CHAEI.ES BIOCS 
WILLIAM EVAN BEABSON JE 
CONEAO BENAEE DANCY* 
CARL PHILLIP DAVIS 
WARREN ALLEN DAVIS* 
PHILIP RICHAED DOOSON 
CASHAE WEBSTER EVANS JE. 
UNDA ANN FEEEAEO 
WILLIAM EDWARD HANDY 
FREDERICK JAMES HARRISON JE. 
PETER LAYTON HEUBEECEE 
CRAIC HILL 
CHARLES BOVARD HOMAN 
LEON WARWICK HONE 
WILLIAM HENRY Hoswrrz 
EDWARD NEVERSON HOWELL III 
BRUCE LESTER HUDSON 
JAMES BUNTING KREWATCH 
ROBERT LOUIS LAWSON 
WILLIAM H C LAYTON 
DAVID WALTER LLOYD 

ZANE NEIL MARKOWITZ 
JAMES MICHAEL MCDOWELL 
WILLIAM RAY MEARS 
WALTER FRANKLIN MECONICAL JR • 
EUCENE FRANK PRATT 
EDWARD JOE SAND 
ALAN STEPHEN SLOBOJAN 
RICHARD WAITERS SMALL 
ALFRED ROBERT SONCHEN III 
w. STEPHEN SOOY 
ROBERT TIPPANY SPALDING 
DEBORAH ANN SUTHERLAND STEVENS 
STEPHEN EDWARD STOCKWELL 
THOMAS CURTIS TAYLOR* 
WILLIAM FRANK TAYLOR 
JOHN MILTON TOOTHMAN 
SAMUEL DERBY WALKER JR. 
FRANCIS JOSEPH WEBB 
ALLEN M. WENCER 
DAVID JOHN WHITLOCK 
UNDA CLAIRE WILSON 
WILLIAM RICHARD WOMACH 

*1" Absentia 

COLLEGE OF ENGINEERING 
CANDIDATES PRESENTED BY DEAN EDWARD W. COMINGS 

Bachelor of Chemical Engineering 
ROBERT ALAN BARCUS 
FREDERICK CARL BINTER JR. 
JOHN HENRY BUEHLER 
THOMAS JOSEPH COLLINS 
CHARLES EUGENE FEJGLEY 
WALTER ZABUD FLETCHER* 
BRUCE CHARLES GELSINGER 
JOHN EDWIN GREER JR.* 
RICHARD HENRY HAAR 
RICHARD ALAN HAMILTON 
JOHNNY LYNN HENDERSON 
ABBAS HONARDOOST 
JAMES LYNN HOPKINS 
RICHARD JOSEPH HORVATH 
DOUGLAS WELZIN JOHNSON 

BRUCE BRADFORD KITCHIN 
KENNETH BYRON KYTE 
DAVID MERCUR LUKOFF 
RONALD RICHARD MAZIK 
JOSEPH HAMILTON MCMAKIN 
JAMES MERRILL PROBER 
DOUGLAS ARTHUR ROBINSON 
RICHARD DEE SCOTT 
GARY JOSEPH SEGER 
JOHN HOWARD SPEIDEL JR. 
THOMAS HOWERTON VANDERFORD JR. 
PHILIP EARL WALTER 
GEORGE DAVID WINN JR. 
JOHN BOTELER YOURTEE 

Bachelor 
JOHN WORTHINGTON AUSTIN 
CALVIN DAVID DISNEY 
ROBERT JOSEPH FISHER JR. 
JAMES FRANK LANE III 
ROBERT ROY LARASON 

of Civil Engineering 

GLENN BRUMLEY PUSEY JR. 
ROBERT YORK ROCHELEAU 
PAUL CLIFFORD SHIVERY JR. 
JOHN JOSEPH ZDEB JR. 

Bachelor of Electrical Engineering 
JOHN FRANCIS BIZJAK 
ROBERT SAMUEL BREEN JR. 
DONALD EUGENE CAIN 
WILLIAM KENDRICK CARY JR. 
ROBERT ALAN DALTON 
JAMES JOSEPH DE COURCELLE III 
CARL AUBREY DOUGHTEN JR. 
GARY JOSEPH HAGAN 

HENRY MACEWAN JOHNSON III* 
RICHARD BING-YIN LAM 
JAMES HARRY MEACHAM 
GEORGE WARNER PHILLIPS* 
ROBERT WALTER RAHE 
GEORGE ANTHONY REIBLE JR. 
BRUCE ARTHUR TERRELL 
KENNETH FENWICK VEITH JR. 

Bachelor of Mechanical Engineering 
NORMAN DALE BEST 
ROBERT EDMUND BLEY JR. 
RUSSELL JOHN BONADONNA JR. 
GARY PETER CHANKO 
DONALD RAYMOND COHEE* 
RICHARD PAUL DAVITT 
MELVIN RAY FAHNESTOCK* 
JAMES ANDREW FRANCIS 
DEAN SCOTT GILCHRIST 
JOHN PHILIP GREINER 
CLINTON HEWITT HUBBARD JR. 
MARILYNNE ELIZABETH MAZOCK JACOBS 
ALBERT FRANCIS KIRBY JR. 

PETER EUGENE KRAPE 
STANLEY LEVINE 
BRENT LUTHER MARSH 
GERALD LEE MITCHELL 
JAMES DAVID NICOLL* 
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 Chemical Engineering 
JOSEPH WILLIAM BREEN* 
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Bachelor of Arts and Bachelor of Mechanical Engineering 

CARL FREDRIC RIEGBL NORMAN WILLIS STOUFFER 

Bachelor of Engineering Administration 

Chemical Engineering Mechanical Engineering 

FREDERICK CARL BINTER JR. 
RONALD RICHARD MAZIK 
ROBERT ROY PETERS 

Civil Engineering 

PHILIP JAMES BLATTAU 
CARL WILLARD FUNCH 
ROBERT CARROLL PARKE* 

OLEN MCCRBADY BOYCE 
GERALD MADEIRA DAILEY 
WILLIAM DELEON EATON* 
PETER NAIRN FERRICK* 
GEORGE TOWNSEND SINGLEY III 
JOHN ROBERT SLACK 
JOHN ROBERT STARZMANN 
GEORGE MARK STOFEGA JR. 
JAMES CURTIS WEBB* 

Electrical Engineering 

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

* In  Absen t i a  

COLLEGE OF EDUCATION 
CANDIDATES PRESENTED BY DEAN ROY M. HALL 

Bachelor of Arts 

DONALD STUART ARMSTRONG 
PAMELA ALWYN MOUNT BUCKLEY 
JACK FRANCIS CHELUCCI 
NANCY MARIE WAGGONER COLLEY 
NANCY CARLYLE GIBBONS CULLEN 
THOMAS FREDRICK CURLEY 
PENELOPE TORBERT DEAN 
WALTER ANTHONY DELGIORNO 
PAUL MICHAEL DILL 
CAROL MAY DOBSON 
DORIS BAILEY DONALDSON 
Jo LINDA DOUGLASS* 
BERNARD LAWRENCE DWORSKY 
MARION JEAN FELTON FETTERMAN 
ROBERT HARRISON HALLSTED JR. 
VIVIENNE JUNE MASORS HENRICHSON* 

ANNE ELIZABETH HICKMAN HERBOLDT 
HARLAN EDWARD HIGHFIELD JR. 
JOYCE RYAN JACKSON 
ELAINE EDITH JAQUES 
ELEANOR KAPLAN 
JOHN LESLIE KINSLER 
BARBARA ANN MITTEN LLOYD 
BRENDA GAY LUNDBLAD 
JOHNNYE SUE MILLER 
JACKLYN THOMS MlTCHELL MURRAY 
DAVID NEAL MUXO 
JULIE ANN NERLINGER 
KATHARINE ELIZABETH VREELAND 
ROY LESTER WHEELOCK 
ELLEN VIRGINIA WHITFORD 
LYNDA JEAN ZAHN 

Bachelor of Science in Education 

JOHN LAWRENCE APOSTAL* 
JUDITH ZULETTE ATTWILL 
RUFUS BARKER BAUSELL JR. 
ROBERTA JEAN BECHER 
SUSAN LANGDON BENSON 
MARGARET MARY BENZI 
MARY CATHERINE BEYMER 
LESLIE JOAN BINDER 
DORIS LOUISE BLANSFIELD 
DONNA MARIE BLISS 
SUZANNE 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 JEANNE COX 
MICHAEL ANTHONY DAVITT SR.* 
SUSAN LEE LOEFFLER DELANBY 
ANNA TERESA CLEMENTE DERRICK* 
JOANN MARIA DEVINE 
DIANA CAROL JEWELL DIEMEDIO 
CHRISTINE FAYE DOLE 
MARGARET DICKERSON DOORDAN 
GALE ELIZABETH DRISCOLL 
JOYCE PAULINE DZIENIS 
CATHERINE MARY EHRET 
SUZANNE COLLEEN ELLIOTT 
JOAN ANN ESCHENBACH 
MARGARET BRUCE ESHAM 
DIANNE FAYE NEHRING FARABI* 
JOSEPHINE ALICE PERRONE FERNANDEZ 
BARBARA LEE FRANK 
JOSEPHINB CLIFTON GABY 
ANNE TANGUAY FLICK GARRISON 

MARY LYNN GOTSCH 
HARRIETTE YANCEY GRAVES 
RICHARD HOWARD GRIFFITH 
BEVERLY ANN GROVE 
EILEEN OLIVE PLUMLINE HAHN 
LESLEY 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 KRAJEWSKJ 
JUDITH LOUISE LADD 
BETTY FOSTER LARJUMORE 
VIRGINIA HELEN FRESE LARSON 
VICKIE RENEE LA SAGE 
NORMA JEAN SAVAGE LAWLOR 
BARBARA JANE LERCH 
MARGARET ELIZABETH LIPSCOMB 
CHRISTINE REGINA LOCUE 
DEBORAH CAROL LUDLOW 
DOLORES LYNNE LYNCH 
MARIAN ANN COLONNA MARION 
MARGARET KATHRYN LUBERGER MARRIOTT 
PAMELA LYNN LEARNED MCCRYSTAL 
BEVERLY JEAN MICK MCGUIRE 
BRUCE THOMAS MCQUILLIN 
SHARON ELIZABETH MEARNS 
MERI JO MONTAGUE 
JANE ESTHER MURRAY 
CHERYL LORRAINE SHORT MYERS 
KATHERINE JOSLYN NIEDERRITER 

* /»  Absen t i a  



BARBARA JEAN NOCELLA 
MARV MARGRET NOONAN 
BARBARA LEE STAULCUP NYERS 
MARILYNN RUTH JARRELL OTTINGER 
KRISTIN BELLE OTTO 
CATHERINE OLGA PAPPAS 
VINCENT CHESTER PARKER 
KLARA VON BORSTEL PASQUINO 
GENARO JOSEPH PENNACHI 
JEANNE CAROLINE PEPPER 
ELLEN CUSTIS PERRY 
DUNE PAULINE PFISTER 
CAROL ANN POLEN 
EVELYN MAY RAPHAEL* 
PATRICIA ANN REBAR 
HELEN MARIE REYNOLDS 
JANE ELMA ROBLEE 
EVELYN LUCILLE SHARP RUSSELL 
BARBARA JEAN SANDERS 
BARBARA ANN REED SARRA 
CLAIRE LOUISE SCHULTHEIS 
KATHARINE STOKES SHIPPEN 
WILLIAM ARTHUR SHROUDS 
RUTH BENJAMIN SIECEL 

Bachelor of Science 

VINCENT JOSEPH DELEO 
WILLIAM WARREN DENBROCK 
SARA TUCKER GARRISON* 
EUGENE FREDRICK GARRITT 
STUART CYRIL GREEN 
RITA ALICE HALL 
BARBARA STAFFORD BOHNING HAMMOND 
MARGARET VIRGINIA HAPPOLDT 
ELIZABETH LOUISE HEACOCK 
DAVID ANDREW ' NES* 
PATRICIA ANNE KELLOGG 
JEAN ELIZABETH KNIGHT 
ROBERT ALLEN LAYTON JR. 

Bachelor of Science 
ALLEN LEWIS BEITMAN 
PATRICIA AUSTIN BLACKINTON 
CATHERINE ELIN GRADEN 

CAROLE ANN SrrEwicz 
CAROL MARGARET SMERBECK 
SANDRA SUSAN SPARKS 
EVELYN MARIE SPENCER 
JUDITH AILEEN SPICHER 
MARIE ELIZABETH STANISZEWSKI 
PENELOPE ANN STUCKER 
ANNE WIGHT MACMILLAN THOMSON 
DOROTHY MARIE THORP 
ELIZABETH ANN TOSI 
ELIZABETH JEANNIE TOWNSEND 
WILUAM EDWARD TYRRELL 
ALEXIS ANN VENTRESCA 
LESLEY JULIA WARD 
JOANNE LONERGAN WARREN 
BERNADETTE ANN SOCORSO WATSON 
BINNIE CECILF WEINSTEIN 
Lots AUREUA WIEBEL 
MARGARET ELLEN WILHELM* 
PAMELA JEAN WILSON 
TEENA LOUISE WILSON 
GAIL LOUISE WINTCZAK 
PATRICIA JANE WOODS 
KRISTINE ANNE WYSHOCK 

in Physical EJuca/ion 

BFRNARD FRANCIS LUBY 
ANITA MARCIAL 
MICHAEL ANTHONY MCGLINCHEY* 
RUSSEL WAYNE MEREDITH 
GLORIA JEAN RAFFERTY 
SCOTT FREDERICK RICE 
LINDA JEAN SMITH 
LYNDA LOUISE STUBER 
HEATHER ANN STUTTARD 
FRANCIS XAVIER SUBACH 
NANCY Lou YOUNG TURNER 
DANIEL WAYNE VALE 
SHARYN ANITA WINGATE 

Business Education 

BARBARA JEAN PASSMORE LEEDOM 
SUSAN LORRAINE RASMUSSEN POLLARD 

*In Absentia 

COLLEGE OF HOME ECONOMICS 

CANDIDATES PRESENTED BY DEAN IRMA AYERS 

Bachelor of Science in Home Economics 

ALICU ESPERANZA BOCAGE ALBANELL* 
PATRICU 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 CORBY 
CANDACE MASON CROFT 
KATHLEEN ALICE MCMAHON DAHLENBURG 
ANITA MAGTARETHE DILLENKOFER 
MARJORIE ANNE FERRY 
GAYLE ANNETTE GORMSEN 
JUDITH ANN GROSS 
JEAN CAROL HALE 
SHARON LOUISE HALE 
BARBARA ELIZABETH HASTINGS 
ELIZABETH ANN HASTINGS 
VIRGINIA JEAN HENCKEN 
MARGARET NANCY HOPKINS 
JANICE LEE HUBER 
CAROLYN MARIE KNEPLER 
JEAN ANN KRIM 

CYNTHIA MAE LINGO 
CAROLYN AGNES MACFARLAND 
ROBERTA CLAIRE HENISEE MEACHAM 
MARY BELL MESSICK 
JANET LEE MILLS 
JACALYN GAYLE PENDLETON 
ROSEMARY CHRISTINA QUITTENCE 
SANDRA ANNE RAINER 
SUSAN ELIZABETH RANSLEY 
BARBARA JOAN RAUSHI 
LAURINDA JEAN REITER 
NANCY JANE ROBERTS* 
JEAN SIMEONE 
KERRY SMITH 
SUSAN CARLA SMITH 
PATRICIA ANN TASE 
CLORICE DBLEMA THOMAS 
DONNA LYNN THOMAS 
STEPHANIE LOUISE TRUSSELL 
SUSAN GAIL VANDYKE 
LINDA JOAN VANVLIET 
LINDA KATHRYN WOOD WORTH 
CONSTANCE LOUISE YEOMAN 
BARBARA ELLEN ZEITZ 

*ln Absentia 



COLLEGE OF BUSINESS AND ECONOMICS 
CANDIDATES PRESENTED BY DEAN RUBIN V. AUSTIN 

Bachelor of Arts 

CAROL ADELE ASTLEY ROBERT ELLWOOD LEACH 
JAMES DOUGLAS BENNETT* RONALD LOUIS LEOUNES* 
JOHN ROBERT BURNS JEROME JOSEPH LIGHTEL 
ROBERT SAMUEL CRONIN GEORGE EL WOOD MARTIN III 
RICHARD LYONS DUNNING DALE FREDRICK OLM 
ALBERT JOHNSON GALE ROBERT WILLIAM SODERBERG JR. 
ROBERT WILSON HAMILTON JOHN JOSEPH SPANGLER 
GEORGE KIMBLE JAQUETTE DOUGLAS ROY WEHR 

Bachelor 

SUSAN AGNES ALLMOND 
LOUIS PHILIP ARIFF * 
GEORGE BRADLEY AULEN 
FREDERICK ROBERT AYERS 
REBECCA BACH MAN 
CRAIG BRENT BAILEY 
RONALD FRANCIS BASARA 
WAYNE LEE BERGNER 
DAVID ALLEN BEVERIDGE 
PAUL BIDDLE JR. 
GEORGE JAMES CHARTRAND 
RICHARD ANTHONY CIFONI 
CARY LEIGH CLINTON 
DOUGLAS MICHAEL COEN 
RICHARD ERNEST CORDREY 
DANIEL ALEXIS COULSTON 
JEFFREY WILLIAM DAVIS 
MICHAEL JAMES DIDIEGO 
JOHN JOSEPH DONOVAN 
JAMES NORMAN DOUTHITT 
SUSANNA NAYLGR DOYLE 
WILLIAM LEWIS DRUEDING 
RAYMOND HARRY EVERT 
BARBARA LEE FERGUSON 
DAVID BAER FETTERMAN* 
PAUL MARTIN FIALA 
GEORGE WOODRUFF FORBES III 
SAMUEL JOSEPH FRABIZZIO 
JAMES DOUGLAS GEARS 
LARRY DEAN GEHRKE 
JEROLD STEVEN GOLD 
STEPHEN ROBERT GRASECK 
EUGENE MICHAEL HALL 
BRIAN KEITH HARRINGTON 
ROBERT HERBERT HILL 
STUART BARRY HIRSCHHORN 
DONALD WAYNE HRYNYSHYN 
LLOYD ALFRED HUDSON JR.* 
BENJAMIN WALTER IGNATOWSKI * 
WILLIAM STEWART JEFFERSON JR.* 
WALTER ECKEL JONES 
THOMPSON JOSEPH KIMMEL JR. 
JOSEPH EUGENE KINDREGAN IV* 
DANIEL DAVID LAURINAITIS 
ROBERT EDWARD LEJCAR 

of Science 

JAMES PHILLIPS LEWIS 
CRAIG MARTIN LINDELL 
THOMAS MARSH LOPEZ* 
MARC STEVEN LUBIN 
LELAND DOUGLAS MACKEY 
RICHARD FRANK MACSORLEY JR. 
STEVEN JAY MAISEL 
EDRIC ROBERT MASON JR. 
RICHARD CECIL MELSON 
NELSON WILLIAM MORLEY 
JOHN ALLEN MORNING 
WILLIAM ALEXANDER MORTON JR. 
CHARLES STEVEN NIGHTINGALE 
JAMES WILLARD NUTTER 
JOHN WALTER OTTINGER 
JOHN VINNEDGE PARKER 
RICHARD DENNIS PEARCE 
HOWARD FRANCIS POLLITT JR. 
ROBERT ALLAN REED 
JUDSON CYRUS RHODE JR. 
LAWRENCE GUY ROBINSON 
RICHARD JAMES ROGERS 
JEFFREY STEVENS ROLFEJ* 
EDWARD JOSEPH SCANNELL 
WILLIAM CHARLF.* SCHAFFER 
JOHN PHILLIP SCHUYLER* 
GEORGE HILARY SEITZ III 
EDWARD LOUIS SIMON 
THOMAS DALE SKELLY 
ALAN IRVING SKLUT 
RICHARD ST. CLAIR SMITH* 
THOMAS HAROLD SMITH 
JAMES RICHARD STAUFFER 
JAMES EDWIN STOVEKEN JR. 
FRANCIS EUGENE SZCZERBA* 
JOSEPH JAMES SZEWCZYK 
GREGORY ANDREW TALAROVICH 
JOHN TRAGER 
FRED JOSEPH TRITELLI 
THOMAS JOSEPH TRUSH 
CLEMACE RICHARD VALIANT 
HARRY LOUIS WALSH JR. 
WARREN ROBERT WHITE 
MICHAEL WARD WICKHAM 
DONALD ORIS WRIGHT 

*ln Absentia tDean'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 LEE ARLINGTON DICECCO 
LINDA FAITH ERVIN 
ALEXANDRA ANN GAWEL 
LORRAINE HILMA HITCHENS 
KAREN LEE IVERY 
BARBARA LILLIAN JACOBS 

ANN ARLENE MOORE 
MARY LEE MURAWSKI 
MICHELE JANE REGETZ 
HELEN ARLENE LYNCH RICHARDS 
PATRICIA ANN KEENAN ROOT 
JUDITH 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. TUNNELL, JR. 
President of the Board of Trustees 

COLLEGE OF ARTS AND SCIENCE 

Bachelor of Arts 

WINIFRED LEE ANGELO (with high honors) 
WALTER WAYNE ARTIS (with honors) 
CAROL PAGE BARNES (with honors) 
BARBARA JOAN BERD (with high honors)* 
KATHLEEN HELEN BONNESS (with honors and distinction in English) 
HELEN STRICKLAND CORKIN (with honors) 
SUZANNE JOSEPHINE CURRAN (with honors) 
PAMELA BRISTOR BAILEY DIETZ (with honors and distinction in American Studies) 
SALLY ANN DUNLAP (with honors) 
EVELYN MARIE EIWEN (with honors) 
CLAIRE THERESE GEISZLER (with honors) 
MARK BARRY GOLDFUS (with high honors and distinction in History) 
JAMES HARRY HAMMOND (with honors) 
JOHN DENNIS HARCKETTS (with honors) 
NANCY ANN HAUSER (with honors) 
RICHARD NEIL HINDIN (with high honors) 
SALLY JOANNE HOCKER (with honors and distinction in English) 
BARBARA HELEN PILCH HORGAN (with honors and distinction in English) 
SUSAN GAY HUSTON (with honors) 
BEVERLY JO HURST JONES (with high honors) 
RICHARD LELAND KIRBY (with honors and distinction in Biological Sciences) 
ANITA LOUISE DEMPSEY LENZ (with honors) 
ELIZABETH ANN LIST (with honors) 
SUSAN PENELOPE LUEK (with high honors and distinction in Psychology) 
LOUISA ANNE DAMIANA MARTIN (with honors) 
ESTHER MAY MASCARO (with honors) 
PATRICIA ANN MCGANN (with honors and distinction in Philosophy) 
KAYE LUCILLE. MERCER (with honors) 
JEFFREY IRA MILLSTONE (with high honors) 
THOMAS PAUL MOORE (with high honors) 
ANN FRANK PENNELL (with honors) 
ROBERT WAYNE PEROZZI (with honors) 
KATHRYN ANN PIPPIN (with honors) 
SUSAN JANE ROBINSON (with honors) 
SUSAN CAROL ROTH (with honors) 
LOUISE JOAN EDGERTON SOOY (with honors) 
BARBARA MERLE SPIRER (with high honors) 
MARY JANE GRIFFITHS TINGEY (with honors) 
DERINDA ANN WALKER (with honors and distinction in Biological Sciences) 
BARBARA ANN WILSON (with honors) 
BERNICE DIANE MILES WISSLER (with honors) 
JUDITH LESLIE WOODWARD (with honors) 

*ln Absentia 

Bachelor of Science 

MARY KATHRYN ALBERT (with honors) 
MICHAEL PETER CARROLL (with honors) 
EUGENE PHILLIP HAMILTON (with honors and distinction in Mathematics) 
WARREN FRANCIS KNOFF (with honors) 
GERALD CLYMER KRATZ (with honors) 
REED EDWIN PYERITZ (with honors and distinction in Chemistry) 
CARL ERIC SIEKE (with honors) 
ROGER LEE SOWERBY (with honors) 
G. TIMOTHY SURRATT (with high honors and distinction in Chemistry) 
SHERRY LEE NESTLEROTH WILEMAN (with high honors and distinction in Computer 

Science) 

COLLEGE OF ENGINEERING 

Bachelor of Chemical Engineering 

WILLIAM EMILE HOULE JR. (with honors) 
GERALD JOHN MAGGIONCALDA (with honors and distinction in Chemical Engi­

neering) 
CLARK ARMSTRONG MCCOLLOUGH (with high honors) 
GORDON FREDERICK MEIGS (with honors) 
CHARLES RICHARD SNYDER (with high honors) 

Bachelor of Electrical Engineering 

GARRET BRADEN COLLIER (with honors) 
RANDOLPH LORD HUBER (with honors) 
GLENN WARREN INGRAM (with high honors) 

Bachelor of Mechanical Engineering 

ALLAN GILL DALLAS (with honors) 
JOHN RIDDOCH GUALA JR. (with honors) 
GLENN WARREN INGRAM (with high honors and distinction in Mechanical Engi­

neering) 
STEPHEN JOHN RICE (with high honors) 
JEFFREY PHILLIP STEIN (with honors) 

COLLEGE OF EDUCATION 

Bachelor of Arts 

PATRICIA KATHERINE DIEMICKE (with honors) 
IRENE ELAINE LEVINE (with honors) 
SUZANNE ELIZABETH 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 WATSON DICAMILLO (with honors) 



MARY ELIZABETH FOX (with honors) 
SANDRA SUE MILLER FRICK (with honors) 
MELODY PINES HAMMOND (with honors) 
MARY ANN HARRIS (with honors) 
SUZANNE CRAIG HALMAN HICKS (with honors) 
LOIS JEAN KLINGER (with honors and distinction in Elementary Education)* 
LOLA ANN MITCHELL (with honors) 
KATHLEEN ANN NOVAK (tvith honors) 
ELAINE RICE (with honors) 
JULIE ANN RYAN (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 GILLILAND (with high honors and distinction in Textiles and 

Clothing) + 
GAIL SUSAN MCCONACHY (with high honors)F 
KATKRYN MCDONALD (with honors) 
JANE ANN MCGOWEN (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 JANE LEES SMITH (with honors) 

COLLEGE OF BUSINESS AND ECONOMICS 

Bachelor of Arts 

CONSTANCE CHRISTINE DICKSON HALL (with honors)f* 
WAYNE ROBERT SHUGART (with honors) 

Bachelor of Science 

LISA MYRL FEATHERER (with honors) 
RICHARD WILLIS IRISH (with high honors)! 
ROBERT ANDREW LOCKE (with high honors)! 
JOHN EDWARD RIBLETT (with honors) 

COLLEGE OF NURSING 

Bachelor of Science in Nursing 

SUSAN MARIE MCLAUGHLIN (with honors) 
ANNE BARBARA CHURCHILL RINEHART (with honors) 
CAROL ANN SCHLERETH (with honors) 
HARRIET ANNE SHEW (with honors) 

*le Absentia 
f Dean's Scholar 

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! LARRY DEAN GEHRKE! 

Armor 

GEORGE JAMES CHARTRAND! 
DOUGLAS MICHAEL COEN! 
WILLIAM MICHAEL CONLEY III 
EUGENE MICHAEL HALL! 
RICHARD WILLIS IRISH*! 
JOHN COOKE KINNAMON 
DAVID MERCUR LUKOFF 

PATRICK FRANCIS MCCANN 
WAYNE ROBERT SHUGART*! 
GREGORY ANDREW TALAROVICH 
THOMAS JOSEPH TRUSH 
BLAINE PETER TURNER 
HENRY ALEXANDER WISE III* 
KENNETH JOHN WISSLER! 

PAUL JAMES ANDRISANI 
WALTER WAYNE ARTIS* 
FREDERICK ROBERT AYERS 
RONALD FRANCIS BASARA 
GEORGE WOODRUFF FORBES III 
BURTON FRANKLIN PYLE II 

Artillery 

WILLIAM CHARLES SCHAFFER! 
GEORGE HILARY SEITZ III 
JOHN JOSEPH SPANGLER 
JOHN RUDOLPH WYKS JR. 
STEVEN KENT ZARING 

Chemical Corps 

WILLIAM EMILE HOULE JR.* MAURICE BRUCE JONES 
DOUGLAS WELZIN JOHNSON! ROBERT THOMAS KERN JR. 

THOMAS JOSEPH COLLINS 
ROBERT SAMUEL CRONIN* 
ALLAN GILL DALLAS! 

Corps of Engineers 

WILLIAM H C LAYTON 
JOHN BOTELER YOURTEE 
JOHN JOSEPH ZDEB JR. 

Finance Corps 

BRIAN KEITH HARRINGTON* 

Infantry 

JAMES RICHARD BRUNNER GEORGE ANTHONY REIBLE JR. 
ROBERT ALLEN LAYTON JR. RONALD MARK ZYCHOWSKI! 

Medical Service Corps 

DAVID ELLSWORTH LYNN* CRAIG ALAN MOORE 

*Distinguished Military Graduates 
JTo be commissioned in the Regular Army 
!To be commissioned at Summer Camp 



Military Intelligence 

RAYMOND STEVEN GOLDBACHER 
STEVEN DAVID GOLDBERG? 

JOHN JOSEPH MATARESE JR. 
DAVID KARL SACHSE 

CARL ANTHONY AGOSTINI? 

Military Police Corps 

EUGENE FREDRICK GARRITT 
GARY JOSEPH HAGAN 

Ordnance Corps 

DAVID WALTER LLOYD* 
EUGENE FRANK PRATT* 

JEFFREY WILLIAM DAVIS? 
JEROLD STEVEN GOLD? 
STUART BARRY HIRSCHHORN 

Quartermaster Corps 

DAVID EASTMAN LOVELACE 
JOHN ALLEN MORNING? 
DOUGLAS ROY WEHR 

MICHAEL PETER CARROLL 
JAMES NORMAN DOUTHITT 
DONALD WAYNE HRYNYSHYN 
JOSEPH ALBERT LATTOMUS 

Signal Corps 

ROBERT HARRINGTON PIGFORD? 
WILLIAM FRANK PLACK III 
ANDREW LAURENCE SULLIVAN 
DONALD ORIS WRIGHT 

T rans port at ion Corps 

ROBERT HARRISON HALLSTED JR. 
BARRY MEREDITH KROLL 

JOHN WALTER OTTINGER 
THOMAS MICHAEL POVLITZ 

•Distinguished Military Graduates 
?To be commissioned at Summer Camp 

A D V A N C E D  D E G R E E S  

CANDIDATES PRESENTED BY 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 
GAIL MARIE ARTNER, B.A., University of Detroit History 
SHIRLEY RUTH HEDMAN ASHWORTH, A.B., East Carolina University Sociology 
MALCOLM BARRY BAIRD, A.B., Wilkes College Biological. Sciences 
JOSEPHINE MARIE BOMBA, B.S. in Ed., University of Delaware 
EDWARD JAMES BUTLER, A.B., Pontifical College Josephinum 
BRIGITTE LUDWINA CALLAY, B.A., University of Delaware 
STUART WILLIAM CAMPBELL, B.A., Kenyon College 
EDWARD ARTHUR CRUMRINE, A.B., Franklin and Marshall College 
MICHAEL PATRICK DOOLEY, B.A., Duquesne University 
DONA JACQUELYN HOLT DUTE, B.A., University of Delaware 
REIMER CORNELIUS ECK, Diploma, University of Hamburg, Germany 
DOROTHY ELAINE ELLESIN, B.A., Lake Forest College Early American 
SUE ANNE DODSON ERIKSEN, B.S., State College, East Stroudsburg 
BERNARD JACKSON FELCH, B.A., Williams College 
JOSEPH JOHN FERRANDINO, B.A., Paterson State College* 
NORMAN JACK FOGEL, B.S., State College, Millersville* 
BENNO MARCUSE FORMAN, B.A., Washington and Lee 

University 
SCHAEN DANIEL FOX, B.S. in Ed., State College, Kutztown 
RICHARD GORDON FREEDBERG, A.B., Haverford College 
SIEGFRIED WERNER FUCHS, B.A., University of Delaware 
ALICE CYNTHIA WOLF GILBORN, B.A., Wellesley College 
EMMY LOU DENNY GOOCH, B.A., Wilson College 
DONALD ANDREW GRINDE JR., A.B., Georgia Southern College 
ELTON WAYLAND HALL, B.A., Trinity College, Connecticut 
JOHN ALFRED HAMILTON JR., B.S., Frostburg State College 
ZIEGLER HEILMAN, B.A., Elizabethtown College 

M.S., University of Pennsylvania 
MARY FRANCES BONNER HODGSON, B.A., Duke University 
HELEN LOUISE HINRICHSEN JONES, A.B., Radcliffe College 

M.A., Radcliffe College 
PATRICIA ELLEN KANE, B.A., Chatham College* 
CARL BOWMAN KAUFMANN, A.B., Dartmouth College* 
MARY LOU BRODERICK KENNEDY, B.A., Saint Mary's 

College, Indiana* 
FREDERICK STEPHEN KILLE, B.S., Salisbury State College 
NANCY RUBIN KING, B.S., State University of 

New York College at Cortland 
JUDITH ESTERLINE KIRKPATRICK, 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 History 
SYLVIA ZUCKERMAN LEEDS, B.A., The City University of Dramatic Arts ana Speech 

New York, Brooklyn College 
CHARLES GRAYDON LINEBERRY, B.A., University of Delaware 
WILLIAM SPENCER LUSTFIELD, B.S., Arizona State University* 
KENNETH MICHAEL MACIOROWSKI, B.A., Monmouth College 
SHOBHANA A JIT SHAH MITHAIWALA, G.D.A., Sir J. J. School of Fine Arts, 
ROBERT JAMES NASH JR., B.A., Franklin and Marshall College 
KURUMI TAKEI NATHUKA, B.F.A., Tokyo Art University, Japan 

Art 
Sociology 

French 
History 

Political Science 
Economics 

History 
History 
Culture 
Spanish 

Art 
Philosophy 

Political Science 
Early American Culture 

History 
Dramatic Arts and Speech 

Political Science 
English 

Biological Sciences 
History 

Early American Culture 
Political Science 

Biological Sciences 

English 
Mathematics 

Early American Culture 
History 

Dramatic Arts and Speech 

Dramatic Arts 
Art 

and Speech 

Psychology 
Sociology 

Psychology 
India Art 

Chemistry 
Art 

*ln Absentia 



Sociology 
Art 

Biological Sciences 
History 
History 
History 
History 

Art 
English 
French 

Psychology 
English 
Spanish 

Secondary Education 
History 

Political Science 
Art 

English 
Early American Culture 
Early American Culture 

Economics 
History 
French 

JOHN KEVIN O'CONNOR, B.A., Franklin and Marshall College 
ETHELBERT NELSON OTT, B.A., University of Delaware 
GAIL FRANCES MCCLAIN OWENS, A.B., Thiel College 
ROBERT EVAN OWENS JR., B.A., University of Delaware 
JOHN JOSEPH PALLACE, B.S., Mount Saint Mary's College, Maryland 
PETER CHARLES PERIALAS, B.S., State College, Bloomsburg 
ROBERT JOSEPH PETERSON, A.B., Assumption College 
CHARGES FREDRICK PLATZ, B.F.A., Philadelphia College of Art 
Louis STANCLIFT PUTNAM, B.A., Yale University 
ANNA MARIA CARCHEDI RAHEJA, B.A., University of Delaware* 
DAVID OVERLY ROBBINS, B.A., Lycoming College 
RITA ROSANS, B.S., State College, West Chester* 
MARCH ANN AGRONS RUBIN, B.A., Rutgers, The State University 
RICHARD CHARLES SANGER, B.A., University of Delaware 
POLLY ANNE JOSE SCAFIDI, B.A., Sweet Briar College 
HARRY BERKLEY SCHOENBERG JR., B.S., State College, West Chester 
MARGARET ANNE SCOTT, B.S., University of Delaware 
JAY MICHAEL SEMEL, A.B., Temple University 
LEWIS INMAN SHARP, B.A., Lewis and Clark College* 
RAYMOND VOIGT SHEPHERD JR., B.S., Columbia University 
THIRA SHOWCHAYIA, B.A., Thanmarsat University, Thailand* 
RALPH BENJAMIN SINGER JR., B.A., State College, Millcrsville 
DEANNA RUTH SLINEY, B.A., Mary Washington College of 

the University of Virginia* 
FRANK PALIN SPRUANCE III, B.A., Swarthmore College 
ROBERT JAMES STAAF, A.B., Duquesne University 
MICHAEL JOSEPH SWIERCZEWSKI, B.A., University of Delaware 
SUSAN CLOVER SYMONDS, B.A., Stanford University 
LORETTA ANN WAGNER SYMONS, B.A., University of Delaware 
RONALD KEITH TAIT, B.A., University of Delaware 
ROBERTA LUCILLE KUPERIAN TARBELL, B.S., Cornell University* 
MARY CHRISTINE TWEDDLE, B.A., Wilson College* 
CONSTANCE MARY VECCHIONE, A.B., Immaculata College. Early 

Pennsylvania 
GEORGE WILLIAM WADLINGER, B.A., State College, West Chester French 
MAURA CLARE SULLIVAN WADLINGER, B.S., Boston College English 
ROBERT SMITH WALKER, B.S. in Ed., State College, Millersville* Political Science 
ELIZABETH THERESA HOBBS WALLACE, B.A., State College, West Chester English 
MARY-SAM SMITH WARD, B.S., Northeast Missouri State Teachers American Studies 

College 
RICHARD DAVID WEIGEL, B.A., Dickinson College History 
ROBERT SHAW WETHERALL, B.A., University of Delaware* History 
ELIZABETH BROWNLEE STEELE WHITE, B.A., Randolph-Macon Woman's College History 
PETER NEVILLE WILLIAMS, B.A., University College Swansea, United Kingdom English 

Diploma in Ed., University College Swansea, United Kingdom 
HAROLD ADRIAN WILSON, B.A., University of Delaware Philosophy 
MARGERY JOYCE WINDOLPH, 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 
ABSALOM MOSES YELLIN, B.A., University of Delaware Psychology 

Sociology 
History 

Early 

History 
Economics 

Mathematics 
American Culture 

English 
Sociology 

Art History 
English 

American Culture 

DUK JOONG YOON, B.A., Seoul National University, Korea 
EDWIN SHEER ZIPPE, B.A., University of Delaware 

Master of Science 

ALAN DOUGLAS ADAMS, B.S., University of Delaware Chemistry 
ANTHONY ANTON, A.B., Columbia University Chemistry 

M.S., University of Arkansas 
DOHN^^0A^S™2NCG' Tex" College of Arts and Industries Chemistry 
DON VICTOR AURAND, B.S., University of Miami 
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Biological Sciences 

ROBERT LEWIS BAILEY, B.S., University of Delaware 
CYRUS BARIMANI, B.S., Bethany College 
DEAN CAREY BELT, B.S., The Pennsylvania State University 
NALINI LABHSHANKER BHATT, B.S., University of Bombay, 
ALFRED JOHN BUDKA, B.S., Union University, New York* 
RICHARD MARSHALL BURR, B.Sc., Philadelphia College of 

Pharmacy and Science* 
ANNE IRVIN WATTS CLARK, B.A., University of Delaware 
JOSE JOAQUIN D'ARRUDA, B.S., Lowell Technological Institute 
ROGER LOWELL DAUM, B.S. in Ed., State College, Clarion 
PETER CHARLES DAVIS, B.A., The College of Wooster* 
DONALD EDWIN DELANEY, B.S., Dickinson College 
JOSEPH JOHN DESTEFANO, B.A., University of Connecticut 
ARUN PANDURANG DEWASTHALI, B.S., Bombay College, India 
WALLACE DE WITT III, B.A., Western Maryland College 
DAVID REED DREWS. B.A., Denison University* 
JAMES NEWELL ECKSTEIN, B.S., Loyola College, Maryland 
SHARON KAY MCKINSTRY EFFENBERGER, B.S., Iowa State 

University of Science and Technology* 
THOMAS MACKEY EVANS, B.A., University of Delaware* 
RICHARD ZEE FEULNER, B.S., University of Delaware 
DAVID ALLEN FISHER, B.S.A., The University of Georgia 
DAVID ROBERT FREY, B.S., University of Connecticut 
SANDRA DEE CALHOUN GAUGER, B.S., University of Delaware 
PETER FRANCIS GOYER JR., B.S., University of Notre Dame 
HENRY ALEXANDER GRAHAM JR., B.A., University of Delaware Biological Sciences 
JESSIE ALBERTA REED GREVE, B.S., Maryville College General Home Economics 
EDWARD GEORGE HAHN, B.S., University of Delaware Animal Science 
PHILIP JOHN HIPPENSTEEL, B.S.Ed., State College, Shippensburg Mathematics 
MOHAMMAD AZIZ IQBAL, B.S., University of Karachi, Pakistan Chemistry 
JOHN LEE IRVINE, B.S.Chem., University of Texas at Austin* Chemistry 
SEONG HWAN KIM, B.S., Seoul National University, Korea Plant Pathology 
JOHN HENRY KINEKE JR., B.S., Saint John's University, New York Physics 
SPANGLER KLOPP, B.S., University of Delaware Animal Science 
RICHARD HARRINGTON KNOTTS, B.S. in Ag., University of Delaware Animal Science 
LEROY LYNCH LEKITES, B.S., 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 

Agricultural Economics 
Chemistry 

Horticulture 
India Chemistry 

Mathematics 
Entomology 

Biological Sciences 
Physics 

Biological Sciences 
Agricultural Economics 

Chemistry 
Chemistry 

Mathematics 
Biological Sciences 

Psychology 
Biological Sciences 

Child Development 

Entomology 
Horticulture 

Agronomy 
Educational Administration 
Home Economics Education 

Physics 

LINDA TUCKER HILLEY MANEY, B.S., University of Richmond 
GERTRUDE MARGULES, A.B., Wayne State University 

M.A., University of Utah 
ORIN WALTER MARKS, B.S., University of Colorado 
LESTER MEHRKAM, B.S., Lehigh University 
CHARLES JAMES MOORE, B.S., Eastern Kentucky State University 
RICHARD HARRY MOORE, B.S., Cornell University 
JAMES PAUL MUELLER, B.S., University of Delaware 
FRED THOMAS NEALON, A.B., Wilmington College, Ohio* 
MARINO JOHN NICCOLAI, B.S., Auburn University 

Mathematics 
Biological Sciences 

Mathematics 
Physics 

Biological Sciences 
Agricultural Economics 

Agronomy 
Statistics 

. Mathematics 
EBENEZER KWEKU OBENG-ASAMOA, B.SC., University of Ghana, Ghana* Biological Sciences 
SHELDON I PLUMER, B.A., The City University of New York, Psychology 

Hunter College 
FRED ADEDAYO ROBERTS, N.P.C., Monmouthshire Institute of Agriculture, Animal Science 

Wales, United Kingdom 
BARRY HOWARD RODIN, B.S., Roosevelt University 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 
DAVID BRENNAN SMITH, B.A., University of New Hampshire Chemistry 
DONALD HENRY SMITH, B.A., University of Delaware Entomology 
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Agricultural Economics 
Physics 

Home Economics Education 

THOMAS HAROLD STEVENS, B.S., Cornell University 
DENNIS ALAN STEVENSON, BA., Gettysburg College 
KARLENE ANN DOUGLASS STINSON, B.S., Illinois State 

University 
ROGER PRICE STRADLEY, B.S., University of Delaware 
JAMES RUSSELL THOMAS JR., B.E.P., Auburn University 
JERRY THOMAS, B.S., Louisiana Polytechnic Institute 
CHARLES GARY WADE, B.S., Ursinus College 
JERRY LEE WEBB, B.S., University of Missouri 
SARAH SIMPSON WEBB, B.S. in H.E., University of 

Delaware 
JOHN HOBSON WHEALTON, B.S., Lowell Technological Institute Physics 
SANDRA RAE SCHWAB WILLIAMS, B.S., University of Home Economics Education 

Delaware 

Animal Science 
Mathematics 

Statistics 
Chemistry 

Agricultural Economics 
Home Economics Education 

Master of Business Administration 

ROBERT JAMES AKENS, B.S.Eng., United States Naval Academy 
DONALD PETER ALLEGRETTO, B.S., Dickinson College 
CHESTER WILLIS ALLEN III, B.S., University of South Caroliaa 
BRUCE ALLEN APPLEQUIST, B.Ch.E., University of Minnesota 
JOHN WESLEY BAILEY II, B.S., University of Alabama 
DAVID LEE BENNETT, B.M.A.E., University of Delaware 
DAVID PAUL BIEHN, B.A., University of Delaware 
WILLIAM CHARLES BOETTGER, BJS., Villanova University* 
DAVID WAYNE CAREY, B.S., Cornell University 
FRANCIS XAVIER CUNNINGHAM, A.B., Brooklyn College 
CHARLES HENRY DONOVAN SR., B.S., Villanova University 
RALPH ALEXANDER GERRICK, B.B.A., Pace College 
RICHARD JAMES GODFREY, A.B., Dartmouth College 

B.A., Dartmouth College 
WILLIAM FRANCIS GREEN, B.S. in B.A., Northeastern University 
NEIL ALLAN HANSEN, A.B., Columbia University 

B.S.Ch.E., Columbia University 
GEORGE GORDEN HARDING, B.S., New England College 
RONALD WILLIAM HEVEY, B.S.E.E., University of Wisconsin 
JAMES ALBERT HORTY JR., B.S., La Salle College* 
HARDY HARTMUT ALBERT KAFFENBERGER, B S.E.E., Northwestern University 
RICHARD ALLEN KEESLING, B.S.I.E., Purdue University 
FREDERICK VALENTINE KLOPP, B.S.Ch.E., Lehigh University 
RICHARD JAMES KREMPASKY, B.S., Indiana University of Pennsylvania 
ALBERT LUKE LACKMAN, B.S., University of Delaware 
FLORLAN MADINA, B.ChJE., The City University of New York, City College 
RICHARD HARRY MEER, B.S., 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 
JOHN JOSEPH MORAN, B.S., United States Merchant Marine Academy 
DAVID EARL NICKLES, B.S., Massachusetts Institute of Technology 

M.S., Massachusetts, Institute of Technology 
KENNETH WAYNE PETKE, B.A., Northwestern University 
JOSEPH FRANCIS PRZYWARA JR., B.S., University of Delaware 
CHARLES REESE, B.S., Indiana University of Pennsylvania 

B.S.I.E., University of Pittsburgh 
EDWARD SINCLAIR RODEKOHR, B.S.Ch.E., University of Missouri 
HENRY ALFONS SAMSEL, B.S., Drexel Institute of Technology 
JOSEPH GIFFORD SCARBOROUGH JR., B.S.M.E., University of Maryland 
ERNEST ADOLF SCHWAB, B.S., Syracuse University 

M.S., Syracuse University 
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FRANK JOHN SKOMORUCHA JR., B.S., University of Delaware 
JOHN ABERNATHY SMITH, B.E.E., University of Delaware 
ORLIN EDWARD TRANDAHL, A.B., Columbia University 
IRVIN MTTHAEL TUCKER, B.E.S., The Johns Hopkins University 
RAYMOND RICHARD TULEYA JR., B.S., The Pennsylvania State University 
JAMES MACKEY WHITE, B.S., Duke University 
EITAN ZUR, B.S., Philadelphia College of Textiles and Science 

Master of Education 

MARY HERRICK ASH WORTH ANDERSON, B.A., Middlebury College; 
M.A., Wellesley College 

JOHN WILMER BANKES, B.A., University of Delaware 
BARRY WILSON BARKER, B.E.Ed., Eastern Illinois University* 
RONALD EARL BAUGHMAN, B.S. in Ed., Indiana University of Pennsylvania 
ROBERT ANDREW BEHL, B.S., Pennsylvania Military College 
MARY KELLEY CONAWAY BEYER, B.S., University of Pittsburgh 
PAUL GEORGE BILLY, A.B., Muhlenberg College 
MELVIN BLECHMAN, B.A., University of Delaware 
FRANK BRUBAKER BRADLEY, B.A., Franklin and Marshall College 
FRANCES ELIZABETH BARNES BRUCE, B.A., Hanover College 
LARRY KENT BUCKLEY, B.S., Alderson-Broaddus College 
JAMES ARTHUR BURCHAM, B.S. in Ag., University of Delaware 
JOHN WILLIAM CAMPBELL, B.S., Mount Saint Mary's College, Maryland 
ARTHUR GENE CARLISLE, B.A., University of Delaware 
RAYMOND WAYNE CARMEAN, B.S., University of Delaware 
ANGELO LOUIS CATALDI, B.S., University of Delaware 
RUTH LOUISE WITALIS CHUBATY, A.B., Boston University 
THOMAS LEE COMER, B.S., Salisbury State College 
JOSEPH THOMAS CONAWAY, A.B., Villanova University 
MARTHA ELIZABETH HARRY COPE, A.B., Temple University 
RUSSELL KENYON CORBETT JR., B.A., University of Delaware 
JEAN LOUISE HOFFMAN COSSABOON, B.S., University of Delaware 
JAMES THOMAS DELANEY, A.B., Mount Saint Mary's College, Maryland 
MARGARET 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 FLOOD, A.B., University of Delaware 
Lois ROBERTSON FRITSCHE, B.A., Rutgers, The State University 
JUDITH ANNE GAILEY, B.S. in Ed., University of Oklahoma 
MARTHA SNOW JACKSON GILBERT, B.S., University of Delaware* 
JACK PAUL GOLDBERG, B.S., Moravian College 
ESTHER RUTH FISHER GOODMAN, B.S., The City University of New York, City 

College 
SHEILA GORRAFA, B.S. in Ed., University of Delaware 
RICHARD TERRELL GRAHAM, B.S., University of Delaware* 
EULA MAE BUNTING GRAVES, B.S., University of Delaware 
JACOB HABER, B.A., University of Delaware 
SUNDAY FLORES PAOLI HAFFEN, B.S. in Ed., University of Delaware 
MARTHA HOWE MCCONNELL HALL, B.S., Stetson University 
GEORGE F. HANEY, B.S., State College, Cheyneyt 
MURIEL SANDRA SILVA HARDING, B.A., Notre Dame College, New Hampshire 
MIRIAM THEODORA STRIGLE HEINEL, B.A., Cornell University 
JOHN FRANCIS HERRMANN, B.A., Glassboro State College 
RICHARD ALVIN HITE, B.S., Juanita College 
JEANETTE MARION REILLY INGOLD, B.A., University of Delaware* 
DOROTHY LEE THOMPSON IRVING, B.S., University of Maine 
GEORGE LAMAR JOHNSON, B.S., Fort Valley State College 
FRANCES KATHRYN MONTGOMERY JOSEPH, B.S., Duke University 
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SHIRLEY ANN CHAPNITSKY KARFUNKLE, B.A., University of Wisconsin 
BARBARA JEAN KELLER, B.S. in Ed., University of Delaware 
JOHN BERNARD KELLY, B.S., Appalachian State Teachers College 
THOMAS JOSEPH KELLY JR., B.A., Wagner College 
VERNE LAURENZ LIETZ, B.A., Arkansas Polytechnic College 
RICHARD PETER LONIE, B.S., State College, East Stroudsburg 
BARBARA ANN WILLING MACKEN, B.S., Towson State College* 
SUSAN AMY FAIR MACKEY, B.A., Purdue University 
HANNAH ANN ALE MCDONOUGH, B.S., University of Delaware 
DOROTHY CEDOR MCNAMEE, B.S., State College, Bloomsburg 
JEAN ANN MCNEIL, B.S., The Pennsylvania State University 
CHRISTOPHER CLOSSIE MENCH SR., B.S., University of Matyland 
MARION JOAN RAHM MODI, B.A., Michigan State University 
NAOMI ELIZABETH LATSHA MOORE, B.S., State College, West Chester 
WINIFRED FAYE MOSS, B.S.Ed., Ohio University 
GYURI NEMETH, B.A., University of Delaware 
CAROLINE AYRES DU MONT NIETUBICZ, B.S., University of Delaware 
SISTER MARY EAMON O'NEILL, I.H.M., B.S., Marywood College 

M.A., Villanova University 
VICTORIA VAIDEN WORDEN OWEN, A.B., Goucher College 
BARBARA ANNE PARKINSON, B.A., University of Delaware 
SUZANNE PARROTT, B.S., Delaware State College 
JOYCE LORANE PEACO, B.A., Howard University 
ROBERT DUANE PEARCE, B.S., University of Pennsylvania 
JOHN PETERS, B.A., University of Kentucky 
JOHN ERNEST PICKETT JR., B.S., State College, Millersville 
CYNTHIA WETMORE VAN CLEVE RAMSEY, B.A., Vassar College 
MAUBRA JANE BUNDICK RANDOLPH, B.A., University of Delaware 
DOROTHY JEAN HUBER RAYNER, B.S., The Pennsylvania State University* 
DAVID JOSEPH REHRMANN, B.S., State College, West Chester 
MAYNARD DONALD REINBOLD, A.B., Muhlenberg College 
SUSAN ANN HOFFMAN REW, B.S., Syracuse University* 
LEONARD GEORGE RICCI, B.S., State College, West Chester 
MEREDITH ROBERTS, B.S., State College, Millersville 
LYNNE ETTA SAVCHAK, B.S., State College, West Chester 
JOSEPH GREGORY SCALISE, B.S., State College, West Chester 
REBECCA ELAINE 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* 
BARBARA ADRENE WENGER SHAW, B.A., Gettysburg College 
LUCILLE KARROW SHERMAN, A.B., Rutgers, The State University 
CAROLE GWYNETH ATKINS SHERR, B.S.Ed., State College, Millersville 
HORACE EDWARD SHORT JR., B.S., University of Delaware 
FRANCIS JOHN SMAGALLA, B.A., University of Delaware 
ANNE MARGUERITE PORTER SMITH, A.B., Smith College 
THOMAS RICHARD SOUKUP JR., B.A., Wesleyan University 
CAROL JOHANNE VINCENT STAUDT, B.S., Cornell University; 

M.S., Cornell University* 
ROY LANDIS STOVER, B.S.Sec.Ed., State College, Millersville 
WILLIAM ALFRED STREAMER JR., A.B., Denison University 
NALINI PALAT SUBRAMANLAN, B.A., University of Kerala, India 
REGINA ALMA BORINSKY SWOOPE, 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 NICHOLS TRYON, A.B., Otterbein College 
THOMAS WALTER VAN GROFSKI, 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 
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LUCILLE INGRAM WILSON, B.A., University of Delaware 
DONALD HERBERT WOLFE, B.S.Ed., The Pennsylvania State University 
NANCY ARMWELL MOORE WOLFE, B.A., University of Maryland 
KENNETH EDWIN WOODWARD, B.A., Ursinus College 
RICHARD LINCOLN WOODWARD, B.S., State College, Mansfield 
FRANCIS GRANVILLE WRIGHT, B.S., State College, West Chester 
FRANK GALEN WYRICK, B.S. in Ed., State College, Shippensburg 
FREDERICK CHARLES ZELL JR., B.S., Indiana University 

Master of Applied Sciences 

LUTGARD CAMIEL DEJONGHE, T.E. Chem., Metallurgy 
Institute Voor Hogere Technische Studies, Belgium 

STEPHEN CARTWRIGHT DEXTER, B.M.E., University of Delaware Metallurgy 
FLOYD KAENE SWOPE JR., B.S.Ch.E., Case Institute of Technology Statistics 

Master of Chemical Engineering 

JAMES BERGER CAMDEN, B.Ch.E., University of Delaware 
PETER GREGORY HAM, B.Ch.E., University of Delaware ^ 
JEAN-MICHEL MAURICE HAMARD, Diplome, EcolS Nationale Superieure des Mines 

de Paris, France 
MARIE KASPARKOVA, M.S., University of Prague, Czechoslovakia* 
DONALD LAURENS KERR, B.S., Worcester Polytechnic Institute 
JOHN LAZARE, B.S.Ch.E., Drexel Institute of Technology 
ROBERT THOMAS PAVLICA, B.Ch.E., The City University of New York, City College 
JOEL JAY ROISMAN, B.Ch.E., Cooper Union 
DONALD CHARLES SUNDBERG, B.S.Ch.E., Worchester Polytechnic Institute* 
JAMES JOSEPH WILSON, B.S.Ch.E., Bucknell University 

Master of Civil Engineering 

JACOB FELDMAN, B.C.E., University of Delaware 
ULDIS KARINS, B.C.E., University of Delaware 
STUART WEBSTER MCKENZIE, B.S., University of Puget Sound 
KEN-REN YANG, B.S.C.E., Cheng Kung University, China 
KEN-REN YANG, B.S.C.E., Cheiug Kung University, China 

Master of Electrical Engineering 

JAMES FRANKLIN BENNETT, B.A. and B.E.E., University of Delaware 
DONALD LIVINGSTON CLARK, B.E.E., University of Delaware 
DIVYANSHU RAMENDRA JHA, D.E.E., Government Polytechnic Institute, India* 
JOSEPH EDWARD KNOX, B.E.E., Villanova University 
RICHARD EDWIN KUTZLEB, B.S.E., Princeton University 
STEVEN WAYNE LUCAS, B.E.E., University of Delaware 
LEE HARVEY NICHOLS III, B.E.E., University of Delaware 
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 DADRAS, B.S., Abadan Institute of Technology, Iran 
JACK ROBERT MAISON, B.S.M.E., The University of Kansas 
VIPIN MEHTA, B.Sc.Mech.Eng., Banaras Hindu University, India 
MOHSEN SHAHINPOOR, B.Sc.Ch.Engg., Abadan Institute of Technology, Iran 
JAMES JOSEPH WOODS, B.S. in M.E., Pennsylvania Military College 
CHENG-IH WU, B.S., National Taiwan University, China 
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Doc!or of Philosophy 

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

Dissertation: A Kinetic Investigation of Chromic Acid Oxidation 

MONTHER YOUSIF AL-JANABI Chemistry 
B.Sc., Baghdad University, Iraq 
M.S., University of Illinois 

Dissertation: Transition Metal Dinitrile Coordination Complexes 

ROBERT JOHN ANDERSON Chemical Engineering 
B.S.GE., Illinois Institute of Technology 
M.Ch.E., 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 ELMO BANKS Chemistry 
B.Ch.E., Kansas State University 

Dissertation: Studies in the 2-Acyl and 2-Aroyl-l, J-Indandione System 

HARRY FREDERICKS BELL Chemistry 
B.S., Elizabeth town 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 

Dissertation: Molecular Migration on Solid Adsorbent Surfaces 

JOSEPH RUDOLPH CHERNEY 
Applied Sciences—Mechanical and Aerospace Engineering 

B.S.M.E., University of Notre Dame 
M.S.M.E., Worcester Polytechnic Institute 

Dissertation: An Analytical and Experimental Investigation of a Transpira­
tion Cooled Cylinder Subjected to a Cross Flow 

MARSHALL HILLEL COHEN Chemistry 
B.S.,Dickinson College 

Dissertation: Studies on the Thio-Claisen Rearrangement 
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STEPHEN ROSS CONNOR Biological Sciences 
B.S., Ursinus College 
M.S., University of Delaware 

Dissertation: Canker Formation on Apple Bark by Botryosphaeria ribis 

DANIEL JEROME CONVERSE Behavioral 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 Behavioral Sciences 
Th.B., Baptist Bible Seminary 
M.S., State University of New York, College at Cortland 

Dissertation: An Investigation of the Spelling Achievement of Two Groups 
of First-Grade Classes on Phonologically Regular and Irregular Words 
and in Written Composition 

CRAIG 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 DRISCOLL Chemistry 
B.S., The Pennsylvania State University 

Dissertation: The Nature of Oxidative Cleavage of Secondary Alcohols 

CARL DAVID EBEN Chemical Engineering 
B.S., Massachusetts Institute of Technology 
M.Ch.E., University of Delaware 
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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 

ROBERT FORD GINN Chemical Engineering 
B.S., University of Colorado 
M.S., Lawrence University 
M.Ch.E., University of Delaware 

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 Behavioral 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 Delaware 

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 HOPP JR. Biological Sciences 
B.A., Rutgers, The State University 
M.S., University of Delaware 

Dissertation: Geotropic Bending in the Rhizoids of the Alga, Chara rushyana 
Howe 

DONALD PAUL HOSTER Chemistry 
B.S., Union University, New York 
M.S., University of Delaware 

Dissertation: Further Studies on the Mechanism of Chloride and Acetate 
Pyrolysis 

ENOCH DOZIER HOUSER Biological Sciences 
B.S., Alabama State College 
M.S., Villanova University 
M.A., Bryn Mawr College 

Dissertation: Molecular Size and Properties of Staphylococcal Hemolysins 

SHELDON KAVESH Chemical Engineering 
B.S.Ch.E., Massachusetts Institute of Technology 
M.C.H.E., Polytechnic Institute of Brooklyn 

Dissertation: Lamellar and Interlamellar Structure in Melt Crystallized 
Polyethylene 

* I n  A b s e n t i a  

WAYNE RAYMOND KIME English 
B.A., Stanford University 
M.A., University of Delaware 

Dissertation: Washington living's Astoria: A Critical Study 

HENRY KURATLE III 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 Rhizoclonia 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 

AJIT 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. Maiy's College, Maryland 
M.S., Duquesne University 

Dissertation: Polymerization and Copolymerization Characteristics of 1, 
2-Dimethyl-5-VinyI 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 



DUANE GUV NICHOLS Chemical Engineering 
B.S.Ch.E., Tea Virginia University 
MCh.E, University of Delaware 

Diur'Saiion: An Analytical Solution of * Dispersed Flow Model—A Study 
of Fission Product Transport *nd Deposition 

LVNN CAMOLL OATMAN Psychology 
B.A., University of Nebraska 
M.A., University of Nebraska 

Dissertation: The Effect of Attention on Auditory Evoked Potentials in 
Unanrsthetized Cats 

ADAM OSBORNE Chemical Engineering 
BSc., University Birmingham. England. United Kingdom 
MS, University of Delaware 

Diiirruiioa: The Solution of Unsteady State Multicomponent Distillation 
Using Partioal Differential Equations 

WILUAM RJCHA*D PATTERSON Applied Stitment—Metallurgy 
B S.Met.E, University of Pittrburgh 
M-S.Met.E, University of Pittsburgh 

Dinerutioa: The Effect of Surface Alloying on the Plastic Deformation 
Behavior of Copper 

JIMMIE DONALD PATTON Cbemistry 
B.Ch.E, Cornell University 

Dineruuon: Heats of Mixing of Solutions of Electrolytes of Different 
Charge Types 

JEAN KAREN COBUG PETERSON* Chemistry 
B.Sc (Chrm |. Philadelphia College of Pharmacy and Science 

Dtnrrtalioa: Dilute Solution Studies of a Linear Polyurethane and Its 
Nitrogen-Substituted Derivatives and Grafted Copolymers 

RICHARD MULE PETERsoNt Chemistry 
B.Sc Philadelphia College of Pharmacy and Science 

Dmertmon: The Gamma Radtolytic Decomposition of Cysteine and Re­
lated Compounds in Dilute. Aqueous Solution 

ROBERT ANTHONY RAINES English 
®.A • University of Saint Thomas. Texas 
Af.A., university of Drlavirt 

EIUST* Tht D"ht" 01 s'lolk- A Cr,uctl °,d" 

PALANICHAMY PILLAI RAJU Applied Saemcet—Civil Engineering iEc
htir^.v.nrm"y ><*»" c vnti»awiy, man 

M.Sc, Madras University, India 
Dttsertatsoa: Shallow Shells of Pyrolytic Graphite Type Materials 

* l a  A b s e n t i a  
tPosthumously 

ELIANO* FRANCES FLEMING ROBERTS Behavioral Sciences 
B.S. Purdue University 
M.Ed, University of Delaware 

Dissertation: An Investigation of Developmental Levels of Children's 
Definitions of Selected Nouns 

JEIOME DAVID ROBINSON Chemical Engineering 
B.Ch.E, The Gty University of New York, Gty College 
M.Ch.E, University of Delaware 

Dissertation: Direct Determination of Intermolecular Potentials from Physi­
cal Property Measurements 

VEDANTAM MUBALI KRISHNA SASTRI* 
Applies/ Sciences—Mechanical and Aerospace Engineering 

B.Teeh.fMech ), Indian Institute of Technology, India 
M.E, Indian Institute of Science. India 

Dissertation: Analytical and Experimental Study of the Influence of an 
Unhealed Solid Starting Length in a Transpired Boundary Layer 

HEBBEBT MEYEB SCULL JR.* Chemical Engineering 
B.S, University of Tennessee 
M.Ch.E, University of Delaware 

Dissertation: The Effect of Mixing on the Performance of a Controlled 
Cyclic Desorption Column 

FXED ALLAN SEYEX • Chemical Engineering 
B.Sc.Ch.E, University of Alberta, Canada 
M.Ch.E, University of Delaware 

Dtisettnsiou: Turbulence Phenomena in Drag Reducing Systems 

SHUUSH KALYAUBHAI SHAH* Chemistry 
B.Sc, Gujarat University, India 

Dissertation: The Radiolysis of p-Nitrosodimethyl Aniline in Aqueous So­
lutions 

JOHN GUTHRIE THOMPSON Chemistry 
B.S, Davis and Elkins College 

Dmeriatioa: Reactions of Phosphonium Salts: Reactions of Cyclopropyl-
and Cyclobutyl-Triphenylphosphonium Bromides: Reactions of Cyclo-
propylmethyl- and Butyl-Triphenylphosphonium Halides 

CHARLES CURTIS THORNTON Psychology 
B.A, University of Delaware 
M.A, University of Delaware 

Dissertation: Response to Disagreement in Dyads 

RONALD PHIUP UPTON Chemistry 
B.S, New Bedford Institute of Technology 

Dissertation: Infrared Photometric Titrations Utilizing the Carbonyl Region 

ROBERT DOUGLAS VARRIN Applied Sciences—Civil Engineering 
B.S.E, Princeton University 
M.S.E, Princeton University 

Dissertation: Model Analysis of Unsteady Flow to Multiaquifer Wells 

' I n  A b s e n t i a  



HENRY HUGHSON WALL III Chemical Engineering 
B.S., Louisiana State University and Agricultural and Mechanical 

College 
M.Ch.E., University of Delaware 

Dissertation: Correlating and Predicting Dilute Solution Equilibria Involv­
ing Homologous Compounds 

DAVID FRANKLIN WILSON Biological Sciences 
B.A., Hofstra University 
M.A., University of Delaware 

Dissertasion: The Basis for Double Contractions and for Slow Relaxations 
in Nonstriated Muscle in the Mantle of a Pelecypod, Spisnla toUditsima 

PAUL LOUIS WOLF Biological Sciences 
B.S., Eliaabethtown College 
M.S., University of Delaware 

Dissertasion: A Comparison of Ion 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 Involving Dislocations in Elastic Nonho-
mogeneous and Homogeneous Bodies in a State of Two-Dimensional 
Deformation 

HARRY ZWICK Psychology 
B.A., Earlham College 
M.A., Columbia University 

Dissertation: Behaviorally Determined Dark-Adaptation Functions in the 
Turtle, (Pseudemys scripta elegant) 

HONORARY DEGREES 

Doctor of Laws 

GEORGE P. EDMONDS 

Doctor of Science 

WILLIAM MAURICE EWING 

Doctor of Laws 

JOHN ALANSON PERKINS 



ACADEMIC COSTUME 
The use of the academic costume, which seems to have originated 

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 degree 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 is 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 Engineering; 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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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 
B a n k  a s  v i c e  p r e s i d e n t -
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 
annual 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. 



SCHOOL OF GRADUATE STUDIES 

U N I V E R S I T Y  O F  D E L A W A R E  
N E W A R K .  D E L A W A R E  

July 7, 1967 

TO WHOM IT MAY CONCERN; 

Adam Osborne 

has completed all of the requirements 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, 

A. Elise Delano 
Assistant to the Dean 

AEDrhhl 


