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As one of the leading engineering educators in 
the United States Robert Beckmann has had a 
distinguished career in teaching, research and 
college administration. His first concern has al­
ways been with students. Even today, while ad­
ministering a large engineering college and serv­
ing on many national committees he makes time 
to teach a senior seminar in chemical engineering. 
Rapport with students and an interest in their 
career development is a hallmark among his many 
activities. 

Bob Beckmann is well known for his fine work 
on many national committees. He is a member of 
the Board of Directors of ECPD, is Chairman of 
the Research Committee of AIChE and is a mem­
ber of the Engineering College Administrative 
Council of ASEE. In 1959 while on the faculty at 
Carnegie Institute of Technology he was President 
of the General Faculty Assembly. 

Robert Bader Beckmann was born in St. Louis, 
Missouri, on September 15, 1918. Bob grew up in 
St. Louis and spent many of his surrimers in Colo­
rado. He started his college education at the Uni­
versity of Oklahoma in 1936 where in addition 
to his engineering studies he was a member of 
the ROTC horse cavalry. Bob later transferred 
to the University of Illinois and received his B.S. 
degree in chemical engineering in 1940. · 

From Illinois he went to the University of 
Wisconsin for graduate study. His Ph.D. thesis 
advisor was Professor Olaf A. Hougen. Bob's 
research dealt with the catalytic hydrogenation 
of codimer and the theoretical analysis and experi­
mental data were included by his advisor in 
"Chemical Process Principles, Part three, Ki­
netics and Catalysis." 

After receiving his PhD ('44) Bob was em­
ployed as a chemical research engineer by Humble 
Oil and Refining Company in Baytown, Texas. 
In 1946 he joined the faculty of the Chemical 
Engineering Department at Carnegie Institute of 
Technology (now Carnegie-Mellon University) 
in Pittsburgh, Pennsylvania. 
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While at Carnegie, Bob was very instrumen­
tal in the development of their fine chemical en­
gineering program. He is perhaps best remem­
bered for his interesting and challenging process 
design problems. However, his courses in reaction 
kinetics and the chemical process laboratory 
course also standout in the minds of many former 
students as worthwhile relevant experiences. 

In 1961 Bob moved to the University of Mary­
land as Professor and Head of the Chemical 
Engineering Department. Under his able leader­
ship the Department grew to become one of the 
major chemical engineering departments in the 
United States. In addition to modernizing the 
curriculum and expanding the research program 
at Maryland, Bob increased the faculty and set 
the stage for the $1.6 million addition to the 
building which is now nearing completion. 

In addition to his teaching, administration 
and many other activities, Bob established and 
maintained excellent research programs in re­
action kinetics and mass transfer both at Car­
negie and at Maryland. He has been thesis advisor 
to 29 Ph.D. students over the years, 18 at Car­
negie and 11 at Maryland. 
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In recognition of his accomplishments with 
the Chemical Engineering Department Bob was 
appointed as Dean of the Engineering College at 
the University of Maryland in 1966. He has 
appropriately expanded his sights and is now 
busily working to improve the programs, faculty 
and facilities of the College. 

Throughout his career, Bob has served as an 
active member to a number of professional socie­
ties. Some of his current committee activities 
include: 

AIChE-Education & Accreditation (Chairman, 1964-68) 
Research (Chairman) 
AIChE Representative to the ECPD Board of 

Directors (1968-) 
ASEE- Engineering College Administrative Council 
ECPD-Member of Board of Directors (AIChE) (1968- ) 

Purposes & Structures Comm. 
Graduate Accreditation Comm. 
Nat'l. Commission on Accrediting-ECPD Liaison 

Comm. (Chairman) . 
ORAU-University of Maryland Councilor to ORAU 

(1967- ) 
Special Projects Committee 

National Academy of Sciences/ Engineering & National 
Research Council-Committee on Hazardous Mat'ls. 

(Advisory to the Coast Guard) 
National Association of State Universities & Land Grant 

Colleges- The Engineering Commission 
Engineering Society of Baltimore-Education Committee 

The easiest way to illustrate the philosophy 
and goals of Bob Beckmann is through his writing 
and speeches. The remainder of this article has 
been taken from such sources. It is based pri­
marily on the Phillips Petroleum Lecture given 
by Bob on December 10, 1968, at Oklahoma State 
University. During the five years since that lec­
ture he has implemented many of the ideas at 
Maryland. A number of his observations are 
even more true today and serve to confirm his 
position as a leader in engineering education. 

"Despite the fact that the chemical engineer 
has had the broad field of chemistry 'all to him­
self' in the six decades of the profession's true 
existence, he has not availed himself of the full 
scope of opportunities that this has presented. 
This is not to say that it has not been a dynamic 
profession or educational process; in fact, it has 
been just the opposite and perhaps it is this in­
ternal dynamicism that has so occupied the chemi­
cal engineering educators that they have neglec­
ted to visualize the broadening steps that are now 
vitally needed. 

"During this same period of time the chemi­
cal process industries were changing from the 
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heavy inorganic chemical and manufactured-gas 
industry base to the dynamic petroleum, petro­
chemical and synthetic, tailor-made chemicals in­
dustry of today. This partnership of two chang­
ing and progressive counterparts was a vital force 
in the development of chemical engineering as an 
educational entity and profession. The time has 
now come for the chemical engineering educators 
and the profession in general to broaden their 
horizons within the context of the true meaning 
of chemical engineering. 

"For the future, chemical engineering educa­
tors must turn their attention to the develop­
ment of the field as (1) an educational force with­
in the university community and (2) a broaden­
ing of the professional horizons of the field to 
encompass the many facets of the field of chemis­
try and hence to truly implement the 'benefit of 
mankind' aspects of the engineering. 

"With the exception of a few intramural 
service courses within the engineering complex, 
the engineering community today does virtually 
nothing to serve or interact, academically speak­
ing, with the rest of the university community. 
Even the intramural efforts within the engi­
neering community are generally limited to the 
fundamentals of applied sciences with limited 
interaction beyond these primer areas. The chemi­
cal engineers, perhaps through no fault of their 
own, are often most vulnerable to this charge. The 
chemical engineering educators for example, 
should have a course or course sequences avail­
able for social, natural and life scientists to ac­
quaint them with the realm of the chemical engi­
neer; this doesn't have to require integral cal­
culus and Laplace transforms, for it is to serve 
a different function, that of interest and aware­
ness, than that associated in the true disciplinary 
sense. Similarly there should be opportunities for 

57 



the chemical engineer to stress auxiliary areas 
in the allied fields of engineering or within his 
humanities program if he so wishes. Generally 
speaking, we use the smorgasboard method in 
both these areas at the present time. 

"Broadening the horizons of chemical engi­
neering is going to be difficult because it means 
overcoming the carefully nurtured definitions and 
provincialisms generated over the years. Consider 
the definition of the goal of chemical engineering 
education (CEP, 63, No. 8, p36, August, 1967) 
as that of relating ChE education to research, 
design, development and operation in the chemical 
process industries. This borders on defining ChE 
education as a training process and not as an 
educational entity in the true context of higher 
education. I should like to attempt to restate the 
definition along the following lines: 

The goal of chemical engineering education is the 
development of the intellectual cap·acity and abilities 
to apply the principles of transport phenomena, equi­
libria, and kinetics, involving chemical transformations, 
to the creative resolution of technological problems 
for the benefit of :inankind and his environment. 

Here, the chemical process industries are but a 
special case within the above context. 

"If chemical engineering is to serve the ca­
pacity as indicated above, it seems that two, and 
:possible three, chemistry routes of emphasis 
should be available in the junior and senior years 
of the chemical engineering curriculum. Assum­
ing that the first two years will include some 
form of general and / or physical chemistry and 
also organic chemistry, the final two years would 
include, possibly, the conventional advanced phy­
sical' chemistry route, an advanced inorganic and/ 
or solid state chemistry route, and perhaps a bio 
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"Broadening the horizons ... means 

overcoming the carefully nurtured 
definitions and provincialisms 

generated over the years . ... " 

and / physiological chemistry path; each coupled 
with the characterizing attributes of chemical 
engineering. Such options available to the chemi­
cal engineering student would afford the maxi­
mum opportunity and preparation either for a 
professional chemical engineering career, per se, 
in a variety of fields or for using the chemical 
engineering educational process for a stepping 
stone for further educational training in a variety 
of the newer graduate engineering disciplines. The 
traditional chemical engineering emphasis on the 
the organic-physical chemistry coupling route 
ignores the advent of nuclear chemistry with a 
consequent loss, or at least a dilution, of an ob­
vious partnership with nuclear engineering. The 
field of sanitary-now called environmental­
engineering was similarly ignored in the past and 
the chemical engineers are belatedly trying to ful­
fill their obligations, but now with considerable 
opposition. Even in the chemical process industry 
area of engineering materials the chemical en­
gineering profession has failed to respond ade­
quately to the needs. 

"If you examine enrollment trends dating 
back for several decades or more you will note 
that every engineering profession that has closely 
allied itself with a particular industry, or type of 
industry, has inevitably declined in popularity 
regardless of the prosperity of that industry. For 
example, mining engineers, petroleum engineers, 
ceramic engineers and even 'electrical' engineers 
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in the sense of power transmission and the utili­
ties industry. The growth of electrical engineering 
has been primarily catalyzed by their response 
to include electronics, solid state devices and 
computer systems engineering all within the elec­
trical engineering framework. In short they have 
responded to include all those phenomena having 
a foundation stemming from electrical, electronic 
wave and even optic phenomena within their 
purview. They have capitalized on the develop­
ments in the science base of their field; ChE's 
have not, insofar as chemistry is concerned, except 
in the classical organic-physical chemistry sense. 

"Thus for the future I feel that engineering 
educators must broaden the horizons of engi­
neering education to accomodate three kinds of 
engineering students: (1) that student who 
wishes to proceed to professional engineering 
work in his basic engineering discipline, (2) that 
student who wishes to use the background of one 
of the primary engineering disciplines for a 
foundation upon which to enter one of the newly 
emerging, but not yet disciplinarily identified, 
engineering fields; and (3) that student who does 
not plan on professional engineering as a career 
but wishes to use the intellectual challenge and 
development abilities of an engineering education 
as a means of furthering non-professional-engi­
neering career objectives-such as graduate work 
and an ultimate career in law, medicine, business, 
etc. In brief, engineering becomes a truly general 
educational process for a single objective-that 
of professional engineering. 

"To fulfill the above objectives of structuring 
engineering education as a general route for seek­
ing a higher education, let me propose something 
along the lines shown in Table 1. 

"The format shown in Table I would interest 
and challenge the superior student-attract him 
through the various avenues of career achieve-
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"For the future, ChE educators must turn 
their attention to the development of the field 

as an educational force within the university 
community and a broadening of the 
professional horizons of the field." 

Table I. Engineering Education 

Freshman-Sophomore Years 

About 85-90% "interchangeable and/ or common." The 
remaining 10-15% should permit one of perhaps three 
paths to be stressed from an engineering viewpoint: (1) 
mechanical physics, (2) electrical-physics, and (3) chemi­
cal. "Interchangeable and/ or common" does not neces­
sarily mean "identical"; rather, that a student can change 
to any of the alternate routes by summer school attend­
ance at the end of the sophomore year. 

Junior-Senior Years 

The three alternate routes for an engineering education 
will take form during the Junior and Senior years with 
the curriculum content forming along the following paths: 
20 % Humanities and Social Studies; Engr. Sciences, Math., 
Physical Sciences, etc. Electives and/ or required as fol­
lows: 

!.':' The BS Route. 50-55 % in a designated major field. 
IL':' The BS-Engr. Route. 30-35 % in a primary engineering 

fie ld plus 20-25 % in a secondary engineering program. 
IIF The BA-Engr. Route. 30-35 % in a primary engineer­

ing field plus 20-25 % science, but not engineering 
field. 

,:,The important facet here is not the specific degrees 
conferred, but rather that there are three distinct and 
definable routes through each basic disciplinary engineer­
ing area to allow the student the maximum opportunities 
for fulfilling his career objectives. 

ment and approach that are possible. This coupled 
with the environment is one way to regain stu­
dent interest for an engineering education and to 
help stimulate multidisciplinary awareness to and 
from engineering. 

"Admittedly Table I is but one approach to 
one facet of the development of engineering edu­
cation for the future. Engineering education, is 
currently at a crossroad or milestone point in its 
history. The educational decisions made today and 
in the near future will affect us and our success as 
engineers for years to come. We need all the 
astute wisdom and vision that we can find to 
insure that engineering will be able to respond 
to the technological and environmental challenges 
that face society, and I sincerely hope that the 
chemical engineers will play a leading and pio­
neering role in planning the future ahead." • 
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