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Relll!-rka Bz Da~id H •• M~rgan 

. . In opening my part of the panel today I should lik·e to start with a quota­
tion vhioh really "rooked" me. n1n ten years it will be difficult to distinguish 
b~tween engineering graduates and science graduates." Professors in the audience 
~ver 55 may relax in that possibly they might retire before their department 
evaporates it this statement is true. However, I cannot help but believe that · 
chemical engineering has something ,inique to offer. or course, I am assuming that 
the reason there will be no difference between the engineering and the science 
graduate, in the thinking of the writer or the above statement, will re•ult from 
engineering becoming science rather than from science becoming engineering. 

While not detracting from the necessity for science we should point out that 
chellioal engineering arose from a need to apply the scientific discoveries · to 
mank1nd1 s use. It is this application which has made our country great. 

Aa one who has spent over a quarter or a century in education, I have seen 
movements, "fads,n come and go. The diaciplea seize the new theory and spread 
the word--many times without fully understanding the conoept--far beyond the 
original great idea. 

Some of you experienced the growth of progressive education in the elemen­
tary and secondary education levels during the early thirties. Later some of 
these theories spread to general education at the college level, The testing 
movement came in and reached the stage where you could hear one superi ntendent 
of schools say to another, "congratulations, John, I hear that you have installed 
a testing programt" The purpose or the test i ng program did not seem i mportant . 
Methods versus subject matter in teaching has long been a source for speeches and 
articles. 

These movements or fads are introduced merely to show that many t imes in 
education, as in other fields, the true purpose or value of a new concept depends 
on the degree to which a given objective is achieved , At the same t i me we must 
remember that there are other valid objectives which may or may not be affected 
by the new concept. 

While I have no quarrel with some programs being developed to meet a specif i c 
need for engineeri ng science , I am concerned over the appearance of the move be­
coming a "fad "--getting on t he band wagon--throwing everything out of the window 
that has been fo\md good, and solid, and productive. 

We live in a new world. Engineering design taught today may be out moded t o­
morrow. Therefore, the speci fic t hought in engineering may give way to newer con­
cepts, but the specifics are not the objective of education. We are i n terested in 
the development of the engineer. If learni ng the specifi cs which later became out 
of date has developed his knowledge of principles and appli cations of science to 
engineering, then they have achieved thei r purpose. 

. 

In some of the arguments which I have read on basic science versus engi­
neering, the author seemed to believe t hat b asic science will remain unchanged. 
This is a fallacy, as we all know, because j ~st as engineering applications will 
change with advancement in knowledge so has our knowledge changed. I learned a 
basic fact in chemistry, "The atom ls t he smallest indivisible body or matter." 
Nothing could be ·more basic than that. 

One of Dowts summer employees, within a year of completing his dissertation, 
performed a certain funct~on all summer. In one of his courses the next fall -he 
learned that what he had been doing all summer could not be done. In fact, he 
missed the question on the final examination because he answered according to 
what he had been doing and not according to the text and the professor. (On his 
oral he answered according to the profesaort) 

I am concerned with the number of requests for money to help develop Ph.D. 
programs in chemical engineering. Money, if granted, -would have to come rrom 
perhaps some of you. What will be the effect on your program? Departments repre­
sented here will provide the staff, What happens to the department? Present grad­
uate departments have 1taff, equipment, and research geared to a certain size of 
operation • . The statistics recently crossing my desk show that the number of chemi­
cal engineers la decreasing. Do we need more graduate achoola, or do we need more 
beginning students in chemical engineering? 

I am concerned over the B.S. and M.s. Programs being geared to the Ph.D. en­
gineering science. Certainly all of these students are n~t going on tor a Ph.D. 
engineering science degree. I do not favor "dropping off places in a aieve to 
separate the true engineering scientists from those without ability, or 1ncl1n~ 
~tion . What happens to the student in an educational program of thia nature1 He 

i s not prepared tor the work which he could enjoy doing. 
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Perhaps 
are doing at 

one way to look at this would 
the Dow Chemical company. 

• be to examjne what chemi cal engineer, 

All Chemical Engineering Per Cent 

Research 30 
Producti on 30 
Technical Service and 

Development 10 
SAles 10 
Design & Process Engineering 10 
Non-engineering Management 2 
Miscellaneous 8 

No./1, 000 

300 
300 

100 
100 
100 

20 
80 

Although the number actually exceeds a thousand, it 1a close enough to g1Te 
us an understanding of the numbers of individuals involved rather than the per 
cent. From these figures, it is evident that basic chemi cal lmowledge la desired, 
but engineering is essenti al. 

Of course, i f we take the Ph.D.•s alone, the statistics change markedly. 

All Chemical Engineering 

Research 
Production 
Sales 
Technical service and 

Development 
Design 
Non-engineering Management 
Miscellaneous 

Per Cent 

76 
3 
l 

3 
5 
3 
9 

What do we want? A good grasp for fundamentals, an adequate engineering 
background to fit into our organjzation, the ability to think ay• tematically, 
dedication to the profession ao that there la a desire to keep abreast or de­
velopments persistence, perseverance, and sustained dr1Te to accomplish solution 
of technical problems of considerable complexity. 

One of the strengths of the chemical engineer has been a balance ot business 
judgment, lmowledge of scientific principles, and technical problem-solving abilit~ 
which has made him valuable to industrial management. Certainly,in fundamental 
research there la a need for the individual well veraed in theory in depth. But, 
should the purpose of chemical engineering education be to make all schools of 
this type? Should not certain schools concentrate in certain areas of specific 
competence? Should a school with outstanding reputation in a certain area (e.g. 
chemical process engineering) abandon that area to start turning out carbon copies 
of the latest image of an engineering scientist? Is there sound engineering edu­
cation thinking behind the move--if made--or la it immediate prestige seeking? 

Don•t mlaunderatand me. From the Company•• point ot view, if you have a 
super-superior chemical engineering scientist finishing his Ph.D. this summer-­
industry oriented--then sell him on nry Company and send him c.o.d. to usl We 
can use him, but we still shall have need for many Production, Technical service 
and Development, and Sales oriented engineers to make the profit after taxes to 
pay his salary. 

Remarks Bz Harold _S. Micklez 

Despite the pessimistic views held by some, we are not here to attend a wake 
or to discuss the best way to bury engineering. Rather, we are here to explore 
ways to capitalize on our past accomplishmeuta in order to ensure greater onea in 
the future. My optimistic attitude 1a borne out by hard economic facts. 

The JU,ne 10, 1963 edition or "Chemical and Engineering News" reports • tarting 
salaries for college graduates. Technically trained people continue in high de­
mand and of these, Chemical Engineers are among the beat paid. The median starting 
aalariea for Chemical Engineers are greater than those for chemists: 

Degree 

B.S. 
M.S. 
Ph.D. 

Median Starting 
Chemist 

500 
578 
825 

Salary 
chemical Engineer 

560 
645 
875 


