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I know how Rip Van Winkle felt after being out of touch for 20 years., 
for like our friend, it has been 20 years since I left the University. 
Under these circumstances ~ it would be very impertinent to tell this . . 
outstand1 ng audience how t-he students of today should be taught. 

On the other hand, I d.o not believe it would be out of order for me 
to report certain observations that my colleagues and I have made on 
the products of your universities. From these remarks, it is hoped 
you will find an idea or two for reflection. 

Having personally hired several dozen young chemical engineers and 
having worked with scores of others, one cannot help but classify 
or develop a pattern of thinking (or perhaps you may add "or get into 
a rutn). I have noted together with some of my contemporaries that 
three characteristics are impcrtant to becoming a successful engineer 
in most companies including our own. These characteristics are ability., 
drive and attitude. Although I will discuss all three characteristics, 
most of the time will be spent on the latter. 

ABILITY 

By the term ability, I mean inherent aptitude plus its cultivation 
(i.e. knowledge gained by experience and knowledge gained by fonnaJ 
training.) These chara8teristics are absolutely second to none for 
the most responsible jobs in indust:cy either at the top of t~e admin­
istrative pyramid or at the top of the purely technical pyramid. I 
won't be-labor a discussion on inherent aptitude, however, since my 
definition of inherent aptitude would rule out anything being done 
to improve this characteristi~ and any deficits will have to be made 
up with additional cultivation which comes with experience. 

Relative to knowledge gained by experience , industry is looked to in 
this area. The one obvi011f: except.ion to this is the cooperative plan 
offered by many uni ve:rsi t,ies,, No purpose is served by stirring con­
troversy in this area ot.her t,han to say cooperative schools have their 
merits and my compa11y par+ ... i.cipates in a program of' at least two major 
universities. I don't believe anyone could disagree that the cooper­
ative .program provides a irision for the young student (let ~e add, I 
think the instructor can provide a better balanced one.) Broadly 
speaking, however, the schools that are in the greatest need for 
cooperative programs are most likely located in areas where industry 
is sparse and cooperative programs are more difficult to arrange. 
('Even though historic:al1.y, they did not grow up in this manner.) 
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Relative to fonnal acad~mi-~ t .. raini.ng , I 1,vot1ld be c.onsidered a coward, 
unless I gave you at, least a t,hoLtght, or t.wo on t,his subject. While 
it is recognized t .hat. great, advances have been made in put-t.:.ing chem­
icaJ. engineering more on a t,heo~et-ical basis, I believe the concept 
that was popular 20 yea·rs ago t .hat:. ''we .simply t_e_c3:ch _e_n~il!e_e.rs ho"! 
to think'' is not as r.:1ld f ash.i.,:-,ne.ri as sorr.e may believe~ For example, 
!' can recall that some ;·:.ompanies years ago would ask young engineers 

' 
the best way to crush a. t.0n of rock ., A good many st-ude.nt,s would 
recite ·t he chapter on c.r ·1shir1g and grinding in Badger and McCabe 
or Walker, Lewis and Mr.:Adams vd t .h unbel i eveable acc11racy. Often 
times ., however, one of t ,he :3harper student,s would say ''Get a sledge 
hammer if all you want- t-0 ,:;r':4sh :i.a :1. ton of rock 111 Fort,unately, 
trick questions are for t -he most part. taboo in these times . ( In 
jest, if anyone 0.a~~e1i ask a )roung engineer suc:h a question today, 
he would suggest the ~·:r·u-'311F.r be pro6rammed to a high speed computer. 
He might expect a bonue .i f he. .suggest-ed buying time on the ''Stretch'' 
computer located at the l.iawr·eni:(e Laboratories .. ) 

The point is simply t ,his ~ It. is as important t .o keep in mind the 
overall objective and use good judgment in 1962 as j_t 1-1as :i.n 1932. 

· Slide rules, comput,ers, c.ourses i n As t!'o-Physics are for the engin­
eer to use and to control o He should .not l et any c1f these t ,ools 
control him--not if he v1ants to be an engineer. More on t .his later. 

DRIVE 

From a practical point of view, cne is often inclined to brush the 
factor of drive aside wi t ,h the comment that you have it er you don't. 
Of course, we all know that notltlng can be further f rom the truth. 
You have all seen students or technical people who will respond under 
a particular type cf environrri-snt, and be .-:;omplet,ely u.nrespons:i ve in 
another set of cir cumstanc.~es o Drl ve ( ·the 1-v·ord moti va+,:;ion is muc~h 
better) is a specia.l ·t.y of industry ar'.,:i a re.sponsi bili t ,y of industry. 
As an example, I r1ave a Sec.ti0n Head who has t ,he phil osophy V1!l"1ich 
runs something like this j ''My j cb is to see that eac.h of my Chemical 
Engineers has the great.est, .Jha:lleng8 that he is r~apable of accepting.'' 

As to suggestion for the aca.derni.(•. area to help out, there are two: 
First: I cannot over-empr.i.asi.ze t he val.ue of good counseling 9 An 
example of this can best, be il:l.ustrated by a Chemical Engineering 
student from a large mi dwestern utrl ve:rsi ty, who 1-1as 6 months away 
from getting his Fri.Do He. did not seem to l<:now what he wanted to 
do and after considerable discussior1, he stated what he really 
wanted to do was to be..-;ome s. minis"t,er·. He would have made a wonder­
ful minister, but the demand for those with 8 years of Chemical 
Engineering is not very large! Good counseling can reduce the 
nmnber of heart-breaking experiences such as this. 

Second: I suggest that you watch what motivates your s·tudents. T.ips 
to their employer (after jobs have been accepted) could save years 
in the development of engineers especially for those who have excep­
tional abilities and are somewhat temperamental as far as motivation 
is concerned. (I find some of the best graduate engineers are tem-
peramental.l . , . · · 
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.In ux..i•,ple of how tips ~o an employer can' be uaena~ can _Nit,~ , 
daaon•trated as followaa During the lorean War, o~· COQIW\J bad 
the reapona'lbilit7 of starting· up a govenu .. ent plant. In a 3.......t . 
-period I had to hire all of the .people tor the teclmical dap&rta,110. 

'. ~ ' 

Oba man interviewed had been discharged frcm hie past job.. The past 
empl07er: readi'.cy' admitted _· it was. partly his fault and gave an · 
objective analysis or the · individual concerned. Bis past -.pl()J"8r 
stated there was one problem that would have to be improved, namel.7 
the ability to get along with others . After a long talk about this 
p%'oblem during the inte1•view j.nd by keeping a watchful eye during 
the first few months, this man turned out to be the beat or six men 
hired. The main point is that if one can go to work right. away on 
problems instead or taking several months to define them, the odds . 
ot a mutua)Jy successful employer-employee relationship are greatly 
improved. 

ATTITUDE 
. 

•, 

' 

Nothing is more important than a good attitude in getting the young 
engineer -off on the right toot on any job and especially _hia first one. 
The following 'Six characteristics are examples ot a good attitude 
tor the young engineer. 

1. A real desire to get a job done. 
2. Positive thinld.ng. . 
3. Eye on t-he ba 11 -..-.not be overly concerned with the machiner., 
4 • . Show nfure concern for what you can do for the company, 

than what the company can do for you. 
5. No~ leave opinion that he is too good to do a given job. · 
6. Ethics and integrity. 

The most important characterist,ic of a good attitude is · a real desire 
to get a job done. Whereas t.alking about what one is going to do may 
buy time, it suffices to sa"j,. t-hat. for the long run it is the result2' 
that count. I have seen few performance rating sh~ets that do not 
ask for a comment on the results and also a desire to get a given job 
completed. 

' 

Positive thinking is a very strong asset for a young engineer. It 
is very easy to get in the frame of mind that our job as engineers 
is to be the watch dog of the scientist and tell him what cann-ot 
be done. The only thing thdt ~an be worse than this is to have no 
ideas of our own. 

• 

Relative to Item #3, I have to admit .that the phrase of keeping the 
eye on the ball sounds trite. What I'm trying to say is tbe young 
engineer should not become overly enamored with any one phase ot . 
_his engineering training. Kinetics is very useful for scaling up . 
a process, but it is only a tool to get a job done. Although I do 
not want to get into the controversy over the amount of theoretical 
and applied mathematics that are given in the Ch.E. curricula; let 
me say ~hat it is -possible to become so involved in solving prob­
lems that one loses sight of defining the problem in its broadest 
terms or fo"I; the accuracy of the data used. 

• 
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A couple points of illustration: Recently a Department Head of 
Ch.E. of one of the Eastern schools told me that it was veey common 
for his engineers to tell him the thennaneter· reads such and such 
a value without seeming to care about the accuracy. 

As long as a number was available., it made the manipulation of the 
mathematics possible. (I might add, I'm sure this professor has 
now solved this problem since recognizing and defining problems, · 
as we all lmow., is often as difficult as solving them.) 

Relative to the student becoming overly enthralled with computers, 
one mi·dwestern university with which I am very well acquainted., a 
few years back started introducing computers in the Sophomore or 
Junior year in order for the engineer to look at the computer as 
a very wonderful tool in the way we used -to look at our slide rules. 
I might add, that I notice the students from this university are 
very well balanced. 

I do not mean to imply by this that there is no room for specialization 
in the field of Chemical Engineering, particularly for those who go 
on to graduate school, but I believe that the mark of the experienced 
specialist is the ability to use the field of specialty to the proper 

• degree in solving problems. 

Item #4, show more concern for what you can do for your company than 
what your company can do for you. This statement would have needed 
no comment even though President Kennedy had not borrowed rrry comment 
and made a parallel statement to the nation a year or so ago . 

' It seems obvious that the young engineer should not l eave the opinion 
·that he is too good to do a given job, however., this mistake is made 
quite often. 

. 

I have a friend who tells the story that as the top man of his Chemical 
Engineering class from a large midwestern university, he was employed 
by one of the large chemical companies and put in a department along 
with several top Chanic_al Engineers who had graduated from neighboring 
colleges. There 'tvas one man in the group who was different . 

In the language of today's juvenile crowd, he would have been lmown 
as a ''queer'' as he was the first to volunteer r or a job whether it 
be one that he could make himself look ·good on or not. 

Regardless of how insignificant the job or how difficult., this ••~ager 
beaver" would jump at the chance. The rest of the young engineers 
incl1.1ding my friend ,-1ere more selective. In the end, however., the 
fellow who was willing to do any job ended up as President of the 
Company. 

Contrast the attitude of the young engineer in the previous story 
t .o that of ''I am too good to be supervised by industrially oriented 
supervisors.'' Yet., a certain Department Head of a ·prominent Chemi­
cal Engineering college has repeatedly made this statement of his 
students. We all know this is true, but -it only aggravates a situ­
ation when this attitude shows up in his students • 

• 
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Humility is not out of style at the top level of a company _and al­
though I ·'m afraid it is found less often in the lower echelons, 
nevertheless, I feel it is still in good taste. 

The last item, eth~cs and integrity, in my opinion, can be taught 
only by example in the classroom. I wouldn't go so far to advocate 
a complete honor ·system, but this is one way to help the student 
build a backgreund to meet temptations when they occur. 

No discussion of attitude would be complete without injecting the 
thought that the young engineer as well as his employer, has a 
responsibility in his development • 

. 

Since the Engineers 1 Council for Professional Devel_opment has made 
kits available to help guide the young engineer during the early 
years of his career, I will not elaborate on this point. 

I agree with the suggestion that the young engineer a_s he leaves 
college should have the pre-graduation kit and know how additional 
literature on professional development can be procured just in case 
his employer is not familiar with the good work of the Council. 
Above all, however, I believe you should make him aware that he has 
a responsibility for his development. 

SUMMARY 

In summation, I recognize, as does industry in general, that young 
engineers are better trained academically than ever before. (I might 
add that it is fortunate for those of us who graduated 20 to JO·years 
ago that we do not have to compete with your young students of today~) 

• 

I would like to emphasize the value of Counselor guidance to assure 
as best one can that the time of students, professors and industry 
are not wasted by those who are not cut out to be Chemical Engineers.· 

Most important, however, I believe that you more than anyone else, 
control the attitude of our graduating engineers. I believe there 
is much room for improvement. Professional orien·t,ation, appreciation 
for economics, and the recognition of tl1e importance of other pro­
fessions in addition to the items covered previously would at least 
be a start on the problem. Above all, we should be careful about 

·mimicking the s-cientist. 

If I could leave only one thought with you, it would be this: more 
emphasis on human relations - call it humanities if you will - no~ 
forrnal courses which are all too often considered a waste of time by 
the ·young engineering student--but infox,nal education by example of 
ethics, integrity and chemical engineering philosophy woven in during _ 
the 4aily classes by their own chemical engineering faculty - ·with 
whom they-have placed their trust. · 


