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ABSTRACT

Paul Mdrgan starts the interview by describing his chil dhood
in Maine and his fam |y background, high school and early
interests. After undergraduate studies at the University of
Mai ne, Morgan did graduate research at Chio State University
on naturally-occuring plant pigments and continued with
post -doctoral work on cellul ose derivatives. He describes
his Du Pont investigations of the synthesis of polyners, with
particul ar enphasis on interfacial polycondensati on.

I ncorporated into the interview are Mdrgan's reflections on
scientific publication froman industrial setting.

I NTERVI EVEER

Her man Skol ni k received the B. S. degree in chem ca
engi neering from The Pennsylvania State University, and the Ph.D
degree in organic chem stry fromthe University of Pennsyl vani a.
He joined Hercules, Inc. as a research chem st in 1942, and
served as a divisional research nanager from 1952 until his
retirenment in 1979. He was the founding editor of The Journal of

Chem cal Docunentation, and has published over 200 papers and
four books, including A Century of Chem stry, the centennia
hi story of the American Chem cal Society.




12

30

48

50

TABLE OF CONTENTS

Chi | dhood
Fam |y background. Hi gh school and boyhood i nterests.
Brother and his career.

Uni versity studies
Prof essors at University of Maine. Gaduate study at
OChio State University. Plant pignments. Marriage, life
at Col unbus. Colleagues at Chio State. Cellul ose
derivatives. Abstracting.

Career at Du Pont
Rayon Laboratories, nove to Experinental Station.
Scientific publication fromindustry. Polyner
synthesis. Du Pont colleagues. Interfacial
pol ycondensati on and Kevlar. Retirenent, famly.
Revi ew articl es.

Not es

| ndex



| NTERVI EVEEE: Paul W Morgan

| NTERVI EVEER: Her man Skol ni k
LOCATI ON: West Chester, Pennsylvani a
DATE: 15 March 1986

SKOLNIK:  Dr. Morgan, | wuld |ike to have first your date of
birth.

MORGAN: 30 August 1911.

SKOLNI K:  And wher e?

MORGAN: I n West Chesterfield, New Hanpshire.

SKOLNIK:  Did you live there through your high school years?

MORGAN: No. M famly noved to Maine when | was seven.

SKOLNI K:  What part of Maine?

MORGAN: Al ong the coast at Thonmaston. They went there to work
in the shipyards and that's where ny nother had been born.
grew up there in Thomaston and went to high school there.

SKOLNI K: What did your father do?

MORGAN: At that tinme, he worked in the shipyards.

SKOLNI K: What kind of work in the shipyards?

MORGAN: He was a carpenter. He had been working in sawm | |ls and
doi ng carpentry work in New Hanpshire.

SKOLNIK: Did you live in towns or in villages?
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MORGAN: It was in a small village of about two thousand peopl e.

SKOLNIK:  You're a hick like I am [laughter] D d you think
Wl mngton was an awfully big town?

MORGAN: It was pretty big.

SKOLNI K:  Qobvi ously then, when you went to Col unbus, OChio, you
really got |ost there.

MORGAN: Yes. That was a | ot bigger.

SKOLNI K: Was your nother in any profession?

MORGAN:  She was a school teacher. |In fact, they had both been
school teachers. M father was a school teacher at an earlier
time.

SKOLNI K:  Before he was a carpenter?

MORGAN: Yes.

SKOLNI K:  He becane a carpenter to earn nore noney?

MORGAN: | guess so. M grandfather, on ny father's side, was a
m ni ster or pastor.

SKOLNI K: O what denom nati on?

MORGAN: | guess the Universalists.

SKOLNI K:  That sounds about right for that part of the country,
especially, if you' re from Massachusetts or the Boston area.

MORGAN. My father went one year to college to St. Lawence
Uni versity in New York, thinking that he m ght be a mnister too,
but then he changed his m nd.

SKOLNI K:  Back in those days, one year of college qualified you
2



to teach in the school system

MORGAN:  Onh yes. You could teach without even any coll ege.

SKOLNIK:  Did your nother go to any col | ege?

MORGAN:  Yes. She went to Gorham Nornmal School [later, Gorham
State Teachers Coll ege, ed.].

SKOLNIK:  That was a two year curricul um back then?

MORGAN: Yes.

SKOLNI K: Just |ike West Chester used to be until recently. So
bot h of your parents were imersed in the educational field,
even though your father went into the carpentry business.
Because he was a carpenter did he put hammers and saws and
screwdrivers in your hand when you were a chil d?

MORGAN:  Yes. | got to use tools a |lot.

SKOLNIK:  So you're a good carpenter too?

MORGAN: | guess | am |'ve done a lot of that. 1've done a |ot
of woodwor ki ng.

SKOLNIK: Do you think that primed the punp for you to go into
science? The fact that you were mechanical very early in life
t hrough your father.

MORGAN: That was one facet of it. | also, through ny parents,
got interested in nature subjects and was active as a collector
of mnerals and butterflies and things of that sort. | had a

little museum which ny father helped ne build.

SKOLNIK:  This is fromthe tinme you were a child?

MORGAN: At hi gh school . Also, | was in the Boy Scouts.

SKOLNIK:  Did you becone an Eagl e Scout ?
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MORGAN:

SKOLNI K:

MORGAN:

SKCOLNI K:

MORGAN:
at hl et e.

SKOLNI K:

MORGAN:

SKCOLNI K:

MORGAN:
savi ng.

SKOLNI K:

No. M brother did but | didn't.

How far did you get?

| got up to Star

That was the first step after first class.

much of an

| got twenty-nine nerit badges but | wasn't

And swi nm ng stopped you?
Not swi mm ng, but |ife saving.

Did you have to do life saving for the first class?

You had to do swi mming but you didn't have to do life

But the nerit badges did require quite a bit of skil

in life saving.

MORGAN:
physi cal

t hr ee nont hs.

SKOLNI K:

MORGAN:

SKCOLNI K:

were you non-athletic?
because you were snal

MORGAN:
am now.

SKCOLNI K:

Yes. You also had to get another nerit badge in
fitness which required you to train another boy for
The requirenments were quite a bit tougher then.

That | don't renenber and I was an Eagl e.
Wl |l you might have gotten athletics.
Yes. | was an athlete in high school and coll ege.

Was it because you were a bookworm or
and thin and |ightwei ght?

| was a little on the heavy side. | was heavier than I

You were heavi er when you graduated hi gh school than

4
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you are now?

MORGAN:  Yes. | was one hundred and sixty pounds.

SKOLNI K:  So what are you now? One hundred and forty?

MORGAN:  Something like that. One hundred and forty-seven.

SKOLNI K:  You're about six feet tall?

MORGAN: Yes. I'"'mfive foot ten inches.

SKOLNIK:  Well that's a good weight for you. You should keep
t hat wei ght.

MORGAN: Yes. The doctor recommends that.

SKOLNIK:  Qutside of the nature part, how el se did your parents
i nfluence you towards science or towards intellectual life?

MORGAN: I n many ways. M father was a real student. He knew
Greek and Latin. He taught ne Latin before I went into high
school. W had an unabridged Webster's dictionary which had been
given to himand we had a m croscope. So | had |lots of

encour agenent .

SKOLNIK:  That's terrific for that period of time. | never heard
of a mcroscope until | was in college.

MORGAN:  We had those things and | built a little lab in the
barn. | bought chemcals to analyze mnerals wth.

SKOLNI K:  Was this before you took chem stry in high school ?

MORGAN:  Yes. | was naking tests to identify them Bl ow pipe
anal yses and things Iike that.

SKOLNIK:  Did you know about the colors of the flanes and things
i ke chromumand so forth?
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MORGAN:  Yes. In fact, | took a course in mneralogy at the
University of Maine and | probably knew nore about m neral ogy
than the instructor at the time but | still learned a |ot.

SKOLNI K: | guess your parents encouraged you to read a | ot too.

MORGAN:  Yes, they did.

SKOLNI K: What sort of books were they?

MORGAN: Both fiction and non-fiction. | read adventure stories,
such as those by Zane Gey, Mark Twain, Sabatini, Cooper and

Er nest Seton Thonpson. How-to-do-it books on nature, electricity
and mechani cs-- Beard' s The Anerican Boys Handy Book and Harper's
Qut door Book for Boys. Another area that we got into was working
puzzles. M father liked to work with puzzles, especially

mat hemat i cal puzzl es.

SKOLNI K: Crossword puzzl es?

MORGAN:  We did sonme crossword puzzl es.

SKOLNI K: Cryptograns too?

MORGAN: We did all kinds of acrostics and sinple mathemati cal
probl ens that required al gebra and geonetry. This sort of thing
made you search the dictionary for words so you got a | ot of

| earning that way. M father got interested in radio and we
built a crystal set. Later on we built a one tube set.

SKOLNI K:  That would be in the 1920s?

MORGAN:  Yes. Usually we would put up our own aerials.

SKOLNIK:  You lived in Maine then. Wuld the crystal set bring
in a station from Boston?

MORGAN:  Yes. W could get Boston and Pittsburgh. W got
Montreal too.

SKOLNIK: O course this would be on cl ear days only.
6



MORGAN:  Ri ght.

SKOLNI K:  Back in the 1920s you put up a really |long antenna,
didn't you? About one hundred feet |ong.

MORGAN: That's right. That's what we had. W went up in the
woods and got a spruce pole and put an antenna up.

SKOLNIK: O course you had to use earphones before the days of
t he | oudspeaker. Did you use a pencil mark for your resistor for
your crystal set?

MORGAN: | don't renenber that we did.

SKOLNI K:  You couldn't buy resistors back then in the 1920s
unl ess you had sone influence.

MORGAN: | don't remenber what we did, whether we had sonet hing
made out of wire or what.

SKOLNIK: | made m ne out of a pencil mark. You had to
experiment until you had the right resistance.

Do you renenber any books you read when you were in junior
hi gh school and high school? Wre they nostly in the science
area?

MORGAN: A lot of themwere in the science area. | read quite
broadly. | wore the library out. W didn't have nmuch noney to
buy books. One Christmas the only present | got was Gay's
Manual of Botany, but that was way beyond ny ability to
under st and.

SKOLNIK:  Well it would be nore nenory than understanding. And
isn't that the earmark of the nedical profession--nmenorization
rat her than understandi ng?

MORGAN: We did have bird books and | borrowed books fromthe
library on electricity and m neral ogy.

SKOLNIK:  Did you experinent with electrical things too?
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MORGAN: On yes. We played with sinple things.

SKOLNIK:  You didn't rewire the house?

MORGAN: No. We had kerosene lanps. W had electrical circuits
out in the barn that were nmade up of scrap. W used to go to the
town dunp and collect old wire and batteries from autonobil es.

SKOLNI K:  So you woul d generate your own electricity. Was it al
DC or did you put up a generator?

MORGAN:  We had magnetos from ol d aut onobiles. The tel ephone
conpany dunped stuff at the dunp too and we woul d pick that up.
So we got little light bulbs and sockets and all kinds of things.

SKOLNI K: When you went to high school you took biology first and
then chem stry and physics, | assune.

MORGAN:  They didn't have any biology. They had one year in
chem stry and one year in physics. | think I took chem stry
first and then physics afterwards. This was a hi gh school of
about three or four hundred students.

SKOLNIK:  So there were about seventy-five in your graduating
cl ass?

MORGAN:  Well it didn't get that big. The freshnmen class started
at thirty-six when | was in it and ended up at nineteen. So the
school nust have only been half of what | said. Probably one
hundred and fifty students.

SKOLNI K What was your position when you graduated? Were you
val edi ctori an?

MORGAN:  Yes. | was also president of the class. And because
they didn't have enough chem cal supplies, a lot of the

experi nments were done by denonstration, and another fellow and I
were lucky to get the privilege of preparing the experinments and
doi ng the denonstrations. So | got extra experience that way.

SKOLNI K:  So who influenced who the nost? You to the teacher or
the teacher to you? WAs your teacher capabl e of teaching
chem stry?
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MORGAN: At |east the sinple stuff.

SKOLNI K:  He was not well educated in chem stry?

MORGAN: | think he knew it. Actually he was the principal of
the school. He was teaching math and science and athletics. So
he was doing all of these things.

SKOLNI K: What part of athletics?

MORGAN: He was the coach for all sports--both the nen and
wonen' s teans.

SKOLNIK: | guess the only thing the girls had was field hockey.
MORGAN:  No. They had basketball. W didn't have field hockey
and we didn't have swinmng. There was no swi mmng pool. Mostly

it was baseball and basketball and track.

SKOLNIK:  Were you on the track teanf

MORGAN: | didn't go out for this sort of thing. | was the
manager of the baseball team for one year and that was about the
extent of ny athletics.

SKOLNI K:  What year was that?

MORGAN:  That was ny senior year.

SKOLNI K: And | suspect you were drafted for that job.

MORGAN:  Yes, pretty nuch.

SKOLNIK:  Did you have a school paper?

MORGAN:  They had a class publication but they didn't have a
weekly or nonthly paper.

SKOLNIK:  Did you do anything for the class paper?
9



MORGAN: I wote sone horrible fiction. Ohers did the
reporting.

SKOLNIK:  Did you have any brothers or sisters?

MORGAN: I had one brother. He becane a chemn st too.

SKOLNI K:  Was he ol der or younger than you?

MORGAN: Two years younger

SKOLNIK:  So evidently you influenced himtowards chem stry.

MORGAN: | think so. He was an athlete and he becane an Eagle
scout. So he was different fromne in sonme ways but we were very
good friends and got along well.

SKOLNIK:  He did not go to Du Pont though. What happened to him
as a chemst?

MORGAN: He got his B.S. with me at the University of Maine.

Then he later got an MS. at Brooklyn Polytech. He had gone to
work for American Cyananmid as a chem st in Stanford [CT]. He was
there for fifteen years and | ater he becane chief chem st for a
pl ant owned by Innont. They had a fabric coating plant in

W nt hrop, Maine, and he transferred up there as the chief

chem st.

SKOLNIK:  So he really ended up as a devel opnent chem st. Al nost
i ke an engi neer.

MORGAN: Right. He did that and he traveled. He was with
techni cal service and travel ed around. He was sort of a sal esman
as wel |l .

SKOLNIK:  So he could do everything except research.

MORGAN: He did research at Cyananid

SKOLNI K:  Has he published anything?
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MORGAN: He had several publications and about a dozen patents.
He died a few years ago in 1982. It was one of those unfortunate
t hi ngs, he got exposed to chem cals before the days of OSHA and
EPA. He got liver damage fromthings |ike tetrahydrofuran,

nmet hyl ethyl ketone, vinyl chloride, and all of those horrible
things that they allowed to get out in the plants.

SKOLNI K: I know that science was your favorite subject in high
school. Were there other favorite subjects in high school ?
MORGAN: | enjoyed school in general. | enjoyed English. | had
three years of French which | enjoyed. | was never really an

expert at it.

SKOLNI K: At reading French but not at speaking it. That's true
for nost of us chem sts.

MORGAN:  Yes. That's generally true of chem sts unless they get
to go abroad.

SKOLNI K:  Goi ng abroad never helped ne any. | can still speak it
but not the way that French like to hear it.

MORGAN: |'ve always had that trouble too.

SKOLNI K: My worst experience was in Quebec Gty. They speak a
di fferent French than the French do in France.

MORGAN:  Sonetines the French don't want to talk to you either.
They purposely nmake it difficult.

SKOLNIK:  Did you study German in high school or in college?

MORGAN: | did that in college. | had two years of regul ar
German and hal f a year of technical German. Again, | can nostly
read it although | joined a German club that put on little plays
and things like that. |'mnot especially good at it.

SKOLNIK:  So then there was nothing in school that you disliked
except athletics.
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MORGAN: | guess so. | don't know that | disliked athletics
other than that | wasn't interested init. |In the scouts | was
doing lots of hiking and bicycle riding. W took long trips,

canpi ng.

SKOLNI K:  So you passed the canping nerit badge.

MORGAN: Onh yes. Fifty nights of canmping. | did the hiking
nmerit badge which require three nonths of wal ki ng.

SKOLNI K: Wiy did you choose the University of Miine for your
under graduate work? Was that influenced by your teachers in high
school ?

MORGAN: That's a little bit of a roundabout story. As | said,
we didn't have nuch noney. There was a scholarship available in
the town to go to Harvard which was for about $900. They were
supposed to pay your tuition plus a contribution towards other
expenses.

SKOLNIK: It was tuition, room and board?

MORGAN: Oh yes. It was several hundred dollars for tuition.

SKOLNIK:  But then clothes and travel expenses are on you.

MORGAN: | had relatives in Massachusetts which would help. |
applied for this and got approval with the exception that | had
to share it with one other student who was al ready at Harvard.
That neant cutting it in half and | couldn't manage that.

SKOLNIK:  Did your schol arship at Miine include tuition or
tuition, room and board?

MORGAN: | didn't have any schol arship at Mai ne.

SKOLNIK: It was a state university under a |land grant?

MORGAN:  Yes. Tuition was quite | ow.

SKOLNIK: It still nust have cost you between three and four
hundred dollars a year.
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MORGAN: | eventually went there and | chose chem stry. It cost
me about five hundred dollars a year to go to Maine over the four
years. Actually it ended up being a little | ess than that
because of a nunmber of things. The first year | stayed in the

dormtory. The second year, | boarded nyself w th another
student in a small cabin where we did our own cooking and
washi ng. After high school | stayed out one year doing work to

accumul at e sone noney.

SKOLNI K What was the salary that you earned that year?

MORGAN: | was getting ten or twelve dollars a week. So |
managed to save up enough noney to get through those first two
years. Then ny brother and | had agreed that we would each work
two years and support the other. | would work two years and
support himwhich I did. Then by the end of nmy second year, ny
not her died in that period. She died in about 1935. She had
several hundred dollars in stocks that were set aside and we

i nherited that.

SKOLNI K: Do you renenber what the stock was?

MORGAN:  AT&T

SKOLNI K: A good one. [laughter] You should have held on to it.

MORGAN: | know. We probably woul d have done better to invest
it.

SKOLNIK:  In those days it nust have been worth about fifteen
dollars a share.

MORGAN: | lost noney in the bank. | had thirty-three dollars
left in ny bank account when the banks cl osed down, which | |ost.
| eventually got back a few dollars on it.

SKOLNIK: | renmenber very vividly how many people got hurt.

MORGAN:  During those two years | was working at the A&P seventy
hours a week for ten dollars.

SKOLNIK:  Did they have NYA [ National Youth Adm nistration] at
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Mai ne when you were there?

MORGAN:  Yes, they did.

SKOLNIK:  Did you work under NYA?

MORGAN:  No, | had a job working in the chem cal store room |
don't remenber how nuch that paid but that paid ny lab fees and a
little bit of extra noney too. Plus a |ot of experience because
I got to make all of the solutions. That also included cleaning
solutions and nitric acid. So ny brother and | went back to
school. W bought a piece of land for seventy-five dollars and
built our own cottage with our father's help and lived in that
for two nore years and graduat ed together.

SKOLNI K:  What about the chemistry professors at the University
of Maine? They nust have had sone influence on you.

MORGAN: They did. Well the organic chem stry professor wasn't
that great. He was good. He was a very enthusiastic organic
chem st named [WlliamL.] Glliland. | did all of the things
that were done at that tine. | did |lots of analytical work and
lots of wet chemstry that you don't do any nore. W had no

i nstrunents ot her than anal ytical bal ances.

SKOLNIK:  That's all we had back then -- wet chem stry.

MORGAN: Fertilizers and ores and all kinds of mnerals.

SKOLNI K:  Li mestone was the toughest thing especially doing the
silica and the Fe,0,, That taught us patience back in those

days.

MORGAN:  When we were both in our |ast year, people cane around
interviewng for industrial jobs. M brother took this job with
American Cyanamd. | interviewed too but | told the people that
I wanted to do research. They told ne that | didn't have much of
a chance to do research with a B.S. and | probably ought to get
an advanced degree. So | talked with the professors and they
agreed to support ne if | nade applications to schools and I did
t hat .

SKOLNI K:  Was there one professor in particular who was of nost
benefit to you?
14



MORGAN:  There was the head of the departnent, [Charles A ]
Brautl echt. He was an inorganic-physical chem st, but he was
very enthusi astic about the idea of doing advanced studyi ng.

Then G lliland, who was the organic chem st, was al so interested.
They wote |letters of recommendati on and | got several chances
and pi cked Chio State.

SKOLNIK: Did you wite to the universities or did the professors
recommend the universities?

MORGAN: | wote nyself. | went to the library and | ooked up the
addr esses.

SKOLNI K: Way did you decide on Chio State? Did you apply to
Har var d?

MORGAN: | don't think I tried Harvard. | tried about fifteen
schools. | got positive answers fromlowa State, Penn State, and
Ohio State. | honestly don't know why | chose Chio State.

SKOLNIK:  Particularly since [Frank] Witnore was at Penn State.

MORGAN: Whether it had to do with sonmething I knew about the
prof essors or sonething that sonebody on the staff at Mii ne had
said to me, | don't know. Brautlecht asked ne that sane
guestion. [WIlliamL.] Evans and [Wallace R ] Brode and peopl e
like that were at Chio State. [Henry] Gl man was at |owa.

SKOLNIK:  There was no question that you were going to go to
graduat e school for organic and not for physical chem stry.

MORGAN: | had decided by then that | wanted to do organic
chem stry. | think the reason was because there was a | ot of
interest in vitamns at that tine. It was sort of a gl anorous
time.

SKOLNIK:  Then you had a | eaning towards the natural products
si de.

MORGAN:  Yes.

SKOLNIK:  Did you have any | eani ngs towards the nedicinal or
phar maceuti cal side?
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MORGAN: | was interested in nedicinal things. | renenber | got
a book from Brautlecht on chemstry and nedicine. It wasn't a
very good book but it was a book that | read and it had sone

i nfl uence.

SKOLNI K:  There still is not a good book on that subject.

MORGAN: But | had read other things |i ke Paul de Kruif's books
on Mcrobe Hunters, Iron Man, and all that (1). Sone of those
things had influence. There wasn't nuch organic chem stry at
Maine and so | really didn't learn a lot there.

SKOLNI K: They were pretty weak on the nmechanistic side of
organi c chem stry.

MORGAN: Glliland was interested in Gignard reagents and zinc
al kyl s.
SKOLNIK:  I'mreally surprised that you didn't go to Penn State

because Wiitnore was the great one on Grignard reagents. He
brought out the nechani sm beautifully.

MORGAN: G Ililand was also interested in sodiumhydrides. In
fact | tried to make that for himbut didn't succeed very well.

SKOLNIK:  It's sort of dangerous too.

MORGAN: On, it's very dangerous. | scared everybody in the
| aboratory because we did it out on the open bench.

SKOLNIK:  Did you have hoods back then?

MORGAN:  We had hoods, but they were not nuch good.

SKOLNIK:  Particularly in general chemstry. W used hydrogen
sulfide. I'msurprised that many of us |ived through that course
because t he anmount of hydrogen sulfide in the atnosphere was way
beyond the hazardous linmt.

MORGAN:  Peopl e woul d pass out fromit every once in awhile.
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SKOLNI K:  Was there any course in college that you didn't |ike?

MORGAN:  Yes. | took a course in business law. | didn't do very
wel |l and | suppose maybe that's why | didn't like it. O maybe I
just didn't like it and therefore |I didn't do very well. It
required quite a bit of nenory and | didn't seemto have nuch.

It went beyond what | was interested in at the tinme. | did
fairly well in mathematics up through calculus. | tried a course
in differential equations and didn't really finish it for credit.
That was about as far as | got.

SKOLNIK:  Did you use the Cohen book for differential equations
(2)?

MORGAN: I don't renenber the author. It was a little thin book.

SKOLNIK:  Yes. He was a mathematics professor at Johns Hopkins.

That's the one | used at Penn State. | thought it was a perfect
little book. M. Cohen was ny instructor and her brother wote
the book. | forgot his first nane. Miine was a |and grant

coll ege so that neant that you took ROTC

MORGAN: | took ROTC for two years.

SKOLNIK:  How did you feel about that?

MORGAN: It was sonmething to do.

SKOLNIK:  Did you enjoy it or did you find it distasteful?

MORGAN: | kind of enjoyed it. It had a discipline and |I didn't
m nd that.

SKOLNI K: How did you do in marknmanshi p?

MORGAN:  Very good because | had already gotten a | ot from

certain nmerit badges in the scouts. | had a twenty-two cali ber
rifle of my omm. Although the rifles that they had were heavier
they had twenty-two barrels on them | had to take the regular
PT physi cal education programwhich | did for awhile. | also did

fencing which was an interesting thing to do.
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SKOLNI K:  So courses |ike physics and physical chemstry really
did not bite you as organic chem stry did?

MORGAN:  Physi cal chemistry was okay. | did all right on that.
But | guess it didn't send ne |like organic chem stry.

SKOLNIK: I'"msurprised that you didn't go nore for analytica
since you did so nuch work in the storeroom

MORGAN: Onh yes. | liked analytical chem stry, despite long |ab
periods. You had to work Saturdays and get in enough tine to get
your anal yses done. But | enjoyed that.

SKOLNIK: It must be conpletely different today.

MORGAN:  Yes. | can imagine what it's |like today. There are al
the instruments that you coul d ever inmagine.

SKOLNIK:  Don't you think analytical chem stry really taught us
chem stry that you do not get with instrunments?

MORGAN: | feel it was a discipline that nade you do things
carefully and thoughtfully. You knew what the chem cals were and
what they |ooked |ike and what they were made of.

SKOLNI K: And what they snelled |ike.

MORGAN:  Very inportant. Although I've not acquai nted enough
with college courses these days, I'ma little concerned that
people are so far fromchem stry that they won't know what
chemcals are like. That turns up in sone of those stories that
you've seen. | think that's why the programthat you have in the
school s i s good because students get a chance to see chemcals
and work with them

SKOLNI K:  Every chemical that |I bring into the classroom | take
out of the kitchen.

MORGAN: That's true. You have to be safe.

SKOLNIK:  Well not only that, it's chem cals they know |i ke
baki ng soda, vinegar, and |lenon juice. Then | can give them
Iitnus paper and they redo the whol e experinments again with their
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parents. | think they're teaching their parents sonething too.
What's an acid and what's a base.

Did you have an assistantship the first year that you were
at Onio State?

MORGAN:  Yes. That was the basis for going to any of these
pl aces.

SKOLNI K: How much did they pay you?

MORGAN:  Four hundred and fifty dollars a year.

SKOLNI K:  You had to have a scholarship to go.

MORGAN:  Yes. The next grade up in the assistantship program was
$750. | didn't get that.

SKOLNI K:  Was your assistantship in analytical or inorganic or
general ?

MORGAN: It was in general chemstry. W taught the freshnen
students. In the beginning we had |ab classes. Later on we had
quiz classes too. OChio State was a big school with |ots of pre-
med students, nurses, and all the general students taking the
first year of chemstry.

SKOLNI K:  Even the netal lurgists took one year of chem stry.

MORGAN:  All of the engineers were required to take basic
chem stry.

SKOLNI K:  So your |ab courses had one or two hundred people in
them and there were three or four or five people like you
nonitoring the experinents.

MORGAN:  Yes.

SKOLNI K:  When did you have to choose you professor at Chio
St at e?

MORGAN: The second year. During the first year you went around
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and interviewed with different professors to see what kind of
prograns they had and whether they woul d take on students or not.
So | didthat. | talked with all of the organic professors.

They were WIliam Ll oyd Evans in carbohydrates, Wallace R Brode
who was in spectroscopy, Cecil Boord was in hydrocarbons, and
[Melville L.] Wl fromwas in carbohydrates and plant pignments.
Brode was working on dyes and dye structures.

SKOLNI K:  Was he nore |ike a physical chem st?

MORGAN:  Yes. He was a physical chemist. He was actually

wor king on a UV spectroneter before the Cary canme out. He had a
student working this out on a big table. | did experinents in
that area where you did one wavelength at a tinme. But they were
wor ki ng on a machine that would do a whole scan. [Albert L.]
Henne was there, working on fluorocarbons. Melvin Neuman al so;
he worked in organic chemstry.

[END OF TAPE, SIDE 1]

MORGAN:  Evans wanted me to work with himvery much but | didn't
want to do carbohydrat es.

SKOLNIK:  But you did eventually. [laughter] That's fate for
you.

MORGAN: | worked two years on plant pignments. Then | couldn't
find a job. That was in 1940. | got ny Ph.D. in the spring of
1940. Then | couldn't find a job. | went all over.

SKOLNI K: What did you do? Did you wite a lot of letters?

MORGAN:  Yes, including Du Pont.

SKOLNI K: 1940 wasn't a good year as | recall

MORGAN: No, it didn't seemto be.

SKOLNI K:  Even though the war broke out in Europe.

MORGAN:  Wol from had this cellul ose fellowship which was
sponsored by Du Pont. The person who was on it had been on it
for one year and there was one nore year to go. | took that over
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and had it for a year

SKOLNI K:  That was your postdoc at Chio State. Wlat did they pay
you for that?

MORGAN: | got two thousand doll ars.

SKOLNI K:  That's not too bad when you consider the starting
salary for Ph.D.s back then was three thousand.

MORGAN: | was married by then. | had been married for a year.

SKOLNI K: Where did you neet your wife? At Chio State?

MORGAN: No. She was from Thonmast on, Mi ne.

SKOLNI K:  So when you went back in the sunmertine that's when you
were courting her.

MORGAN:  That's right.

SKOLNI K:  Was she in college then?

MORGAN:  She was working in Thomaston as a governess with a
famly and getting roomand board and sone pay. W got married
during ny last year. W rented an apartnent in Chio.

SKOLNI K:  This was in 19407?

MORGAN: No. | was married in 1939. |[Ms. Elsie Bridges Mrgan
di ed 3/18/89: ed.]

SKOLNIK:  So she noved to Col unbus when you were a postdoc. How
did she like Col unbus when she first noved there?

MORGAN: It wasn't too bad. It was a dirty city at that tine

because everybody burned soft coal. But it's a fairly mld
climte.
SKOLNIK:  It's not as mld as Delaware, but it was mld as
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conpared to Mi ne.

MORGAN: Right. Colunbus was a big city but, like all cities, it
was not as big as it is today. She used to walk up to the lab
every night and stay up there until | got through at about el even
o' cl ock.

SKOLNIK:  What tinme in the norning did you start at?

MORGAN: | was up there certainly by eight o'clock.

SKOLNIK: It was a long day then. You were still a graduate
student when you were married in 1939 and you were in the |ab
fromeight until eleven. Wre you still there fromeight to
el even as a postdoc?

MORGAN:  Yes.

SKOLNIK:  You couldn't do this in Buffal o when you went to
Buffalo for Du Pont.

MORGAN: That was a vacation conpared to this.

SKOLNI K: When you went to Du Pont could you work nore than eight
hours a day if you wanted to?

MORGAN:  You weren't supposed to because of safety reasons.
did go in on sone Saturdays when we had special projects going.

SKOLNIK:  Didn't you have to work Saturdays when you first
started with Du Pont.

MORGAN:  In the beginning we did. Wen | first went there they
wer e wor ki ng Sat urday norni ngs.

SKOLNI K:  Tell nme about your reactions to your colleagues at GChio
State--your fellow graduate students and al so your professors.
What were your reactions to thenf

MORGAN: | got along very well with nearly all of the professors.
Sonme of the people in the freshnmen area | didn't care for too
much.
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SKOLNIK:  You're tal ki ng about the people you had to be an
assi stant to.

MORGAN: [Laurence L.] Quill and | didn't get along too well.

SKOLNI K: He was the professor for general chemstry.

MORGAN: Yes. He was a military type who had a high degree of
di sci pline.

SKOLNIK:  When he lectured, did you have to sit in the |ecture
too? O did just one of the assistants sit in there?

MORGAN:  We did sonme. Evans did sone |ecturing.

SKOLNIK:  So they did separate the lecturing fromthe |aboratory.

MORGAN: We had to sit in there. There were a |arge nunber of
assi stants. | suppose there nmust have been fifty assistants.
They had an assistant in charge and he had an assistant. It was
a very highly organi zed teaching staff.

SKOLNIK:  WAs this the way that Quill organized it or did all of
the professors organize it this way?

MORGAN: It was organi zed under Quill

SKOLNI K: Who was the head of the departnent at Chio State then?

MORGAN: Evans was.

SKOLNIK:  For the several years that you were in graduate school ?

MORGAN: Yes.

SKOLNIK:  Did he influence you at all?

MORGAN: Not a lot. | liked himand got along well with him but
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we didn't have a | ot of contact.

SKOLNIK: Did he talk chemstry with you or was it al ways
busi ness?

MORGAN: It was nostly business. | had [Herrick L.] Johnston in
t hermodynam cs, [WIllis C ] Fernelius in inorganic, who was at
Kent State as an adjunct professor until recently.

SKOLNIK: Yes. He and | are on the Nonenclature Conmttee
together. He's a consultant and so am|.

MORGAN: He was a real dynam c type of person and very well
organi zed in inorganic chemstry. | learned a lot fromhim |
had [Cecil E.] Boord in organic. | had anal ytical organic under
Boord, but it was taught by an assistant whose nane | don't
remenber .

SKOLNI K: What about the other graduate students? Any of them
close friends with you?

MORGAN: | roonmed with a fell ow naned [John H.] Bl onqui st who

| ater cane to Du Pont. He was a physical chem st. Robert L.
Giffith who went to Eastnman Kodak was a physical chem st. |
worked with Stan [Arthur S.] Gegory in the research |labs. He
worked for Du Pont and then for Wyerhaeuser. There was a fellow
naned Em| West who went to Du Pont Organic Chemcals

Depart nent .

SKOLNIK:  Quite a few of you went to Du Pont.

MORGAN: Du Pont hired a | ot of people but they went to different
depart nment s.

SKOLNIK: |t seens to ne that one or two of them went to Hercul es
fromOnhio State.

MORGAN: | wouldn't be surprised. | knew Bucki ngham who is in
W m ngton now. He worked down in Baltinore for Du Pont. |
guess that's in pignents. Frank B. Mody, who used to live in
t hi s nei ghborhood, was at Chio State.

SKOLNIK:  Were nost of your friends the first year graduate
students at Chio State? O was it nore denocratic and you were
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friends with the second and third and fourth year graduate
students and post docs?

MORGAN: | didn't get to know many people who were not in the
graduat e school and who were in chemstry at some tinme or other
I knew sonme peopl e because | roonmed with them

SKOLNI K:  And you shared | aboratories with some, | assune?

MORGAN:  Yes. | had a |aboratory with John E. Mahan. | think he
went with Phillips Petroleum [Francis] Lee Benton was anot her

| ab partner and he went into teaching at a small school in
I1linois.

SKOLNIK:  Did you have any desire to beconme a professor as you
wer e approaching the end of your Ph.D.?

MORGAN: | didn't consider that. It was a bad year to get a job
anywher e.

SKOLNIK:  Weren't they trying to recruit for the arnmed forces
back in 1941?

MORGAN: There was sone of that. W weren't in the war unti
that fall.

SKOLNI K:  Were you close to being drafted at any tinme?

MORGAN:  Yes. | got deferred. W had a nunber of students, in
fact, we had sone student assistants in the research |ab, and
some of them were suspect. | renenber that very vaguely. | know

that they were investigated.

SKOLNI K: These were seniors in the college?

MORGAN:  Yes. They were being paid by the governnent sonehow as
assi stants. But they were being investigated as to their
political background. We had trouble with that side. W had
trouble getting themdeferred. O course, | was in ny late
twenties and as soon as | went to Du Pont, they began to get
defernment. | went to Maine on a two week vacation in the town
and ny draft board was in. Sonebody saw nme and | immediately got
changed to 1A and the conpany had to fight to get ne deferred
agai n.
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SKOLNI K: That happened to quite a few of us who cane from snal |
towns. How did you decide on your thesis? D d Ml Wl from
design your thesis or did you decide that it's going to be on
osage- orange?

MORGAN: He convinced ne that this is what | wanted to do. He
had this program on osage-orange [maclura pomifera] pignents. It
was al ready going and he had two other students on it already.
One of themwas Bill [WIlliam W] Hess who canme to Du Pont too.
He worked in the personnel departnent. | had agreed that | would
work on the osage-orange pignents. He assigned what part of that
program we woul d do. This was back in the tinmes when you hit
everything with a sl edgehammer.

SKOLNIK:  You did all of your own anal ytical work too?

MORGAN: W did a lot of it. W didn't do carbon and hydrogen
[ m croanal ysi s].

SKOLNIK:  Did soneone el se do that for you?

MORGAN:  Yes. W sent it to Germany. Wl fromdidn't trust
Ameri can anal ysts.

SKOLNIK: I was in graduate school at the sane tinme you were and
we had to do our own carbon, hydrogen and nitrogen. Did you do
your own nitrogen?

MORGAN:  We did our own nitrogen and acetyls and carboxyl s.

SKOLNIK:  Did you do it by nmacroanal ysis or sem m cro?

MORGAN:  Sem mi cro.

SKOLNI K But not your carbon-hydrogens?

MORGAN: W didn't do carbon-hydrogens. Later on there was a
chem st funded at Chio State who did them He becane reliable in
Wl from s eyes.

SKOLNI K:  Who paid for the carbon-hydrogen anal ysis?
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MORGAN:  The university. They had a research fund that Wl from
had access to. He had become convinced that this was the way to
do it. Wen he didn't send themthere, he sent themto sone

ot her Anerican |aboratory that did carbon-hydrogens.

SKOLNI K:  Your Ph.D. thesis was on the osage-orange pignent.
When did you get to the isoflavones? Ws that as your postdoc?

MORGAN:  That's what these pignents turned out to be.

SKOLNIK: I know, but first you had to determ ne the conposition.
Wasn't that your thesis--the determnation of the conposition of
t hose osage-orange pignents which are isoflavones (3)?

MORGAN:  Yes.

SKOLNIK:  Then you did research on isoflavone as an entity by
itsel f?

MORGAN: We did do sone work on that but only as a practice to
understand the di fference from osage-orange pignents thensel ves.

SKOLNI K:  So you went through reactions of the isoflavones.

MORGAN: W | ooked up a lot of chemstry on natural pignents and
how to characterize them

SKOLNIK:  You had to know a | ot of German for that project.

MORGAN:  Yes. That's right.

SKOLNIK:  And of course you had your nose in Beilstein every week
t 0o.

MORGAN: W were reading Wllstatter and all the other guidelines
inthis area. So we got to appreciate that they did work on very
smal |l quantities. This whole programhad to be worked out on
very small quantities.

SKOLNI K How about the gluconates? Ws that your postdoc (4)?

27



MORGAN:  Yes, that was ny postdoc.

SKOLNI K When did you hit cellul ose?

MORGAN:  Cel lul ose was in the postdoc too (5).

SKOLNI K:  These were the water sol uble cellul oses.

MORGAN:  Yes. Wl from had a program on heparin and he wanted to
work on cellul ose sulfate and ot her cell ul ose derivati ves.

SKOLNIK:  How did he go from heparin to the water sol uble
cellul ose? There's no relationship there.

MORGAN: No, there isn't, but he had an idea that the cellul ose
sul fate m ght have a related anti-coagul ant effect on bl ood. |
don't know why we were working on the gluconates. He had sone
idea that it was going to make a super-explosive by nitrating it.

SKOLNI K: What part of the nitrate? Ws it the gluconate itself
that you wanted to nitrate?

MORGAN: We nmade a gluconated cellulose. He wanted to nitrate
t hat .

SKOLNIK:  He nitrated that to cellul ose. The hydroxyl groups in
the cellulose. Didthe nitric acid/sulfuric acid m xture eat up
the gluconate? Did it destroy the gluconate?

MORGAN:  Yes. | guess it did.

SKOLNIK:  If you're going to nitrate cellulose you' re going to
have to have a ot of nitro groups before it's an expl osive
gr ade.

MORGAN:. That's true. We didn't get very far with that.

SKOLNIK:  But it got you into the literature. 1 notice that you
have a publication that surveys the literature on this (5). That
must have been one hell of a lot of reading.
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MORGAN: It was. [laughter] There were sone three hundred
references. Sonme of them | was translating.

SKOLNI K:  Were you translating for Wil fromor yoursel f?

MORGAN: | had to wite an abstract of each article.

SKOLNIK:  Since you were at Chio State did you ever have any
relationship with Chem cal Abstracts?

MORGAN:  Yes. | got to be an abstracter for them

SKOLNIK: I n what year? You knew Evan J. Crane then very well

MORGAN:  Yes. | was abstracting while I was at Ghio State and
after | left, for a nunber of years, back when they had

i ndi vidual abstracters. They had a long |ist of people who were
doi ng the abstracti ng.

SKOLNIK: | was just wondering who was there first--you or ne?

MORGAN: This was 1940.

SKOLNIK:  So it was before you got your Ph.D. | think Crane
recruited me in 1945.

MORGAN: It was a little before then. | don't renmenber when |
st opped.

SKOLNIK:  Did you ever have a specific field when he recruited
you or was it just organic chem stry?

MORGAN: | was doing nostly organic chemstry and a fair anount
of cellul ose.

SKOLNI K: That woul d have been a separate section fromthe
organi c.

MORGAN: | think I was picking up all of the chem stry they
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didn't have anybody to do. | was doing French and Gernman which
is a tough way to nake any noney. You didn't nake any noney
anyway.

SKOLNIK: | asked themto give me only French and German. They
started sending ne a bunch of English patents and | revolted
against that. | said, "I can read English very well. 1It's the

French and German that | want to be expert at.”

MORGAN:  That was kind of fun but time consum ng.

SKOLNIK:  What year did you go to Du Pont and work for thenf

MORGAN: [W Hale] Charch was the |laboratory director. He cane
out recruiting in 1941.

SKOLNI K:  Were you in the Fibers Departnent?

MORGAN:  Yes. Then it was called the Rayon Departnent.

SKOLNI K: What was your first assignnent in Buffalo?

MORGAN: | worked on cellulose. The first thing they asked for
was two pounds of cellul ose sulfate. Actually, | was working on
cel l ul ose acetate and hydroxyl et hyl cell ul ose.

SKOLNIK:  This was in a research |aboratory.

MORGAN:  Yes. This was the begi nning of the Pioneering Research
Laboratories. It eventually becane the Pioneering Research Lab
at the Experinental Station.

SKOLNIK:  Did you know WIl [WIlfred W] Smth?

MORGAN:  There was a Smith in the patent division.

SKOLNI K:  Eventually; but first he was in the |aboratory.

MORGAN: | didn't know himin the | ab.
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SKOLNIK:  He got his Ph.D. fromYale, | think in 1929. He's

still alive but just barely. How about Carleton Conrad? D d you
know hi nf?
MORGAN: | knew himlater but | didn't know himthen. There were

people like [Joseph B.] Quig. [Emette F.] lzard was there. |
went to work for him He was the fell ow who devel oped
pol yet hyl ene t er epht hal at e.

SKOLNIK:  You had sone publications and patents (6).

MORGAN:  Yes. He worked on cellul ose and vinyl polynmers. Then
he was on pol yethyl ene terephthalate. He did the original work
for Du Pont on pol yethyl ene terephthal ate before we | earned about
the I1Cl work.

SKOLNI K:  What do you think about the fact that the English beat
the Du Ponters on the terephthalate? The terephthal ate that was
di scovered and patented in England by this small conpany [Calico
Printers Association] was bought up eventually by ICl.

MORGAN: Calico Printers were in there and they got the early
patent (7). Du Pont got |icenses under the patent.

SKOLNI K:  And becane t he nunber one producer in the United
St at es.

MORGAN:  Yes. Du Pont actually produced the fiber here in this
country before ICl got it going.

SKOLNIK:  That's because of the research they did on 66 nyl on.

They had a good basis for devel oping another fiber. | don't
think 1Cl had really done anything on that. They are very strong
now on fiber production at 1Cl. Wo was your first boss in

Buffal o at Du Pont ?

MORGAN: That was Emette | zard.

SKOLNIK:  He was a good nan to work for. He was a brilliant
chem st.

MORGAN: He was great. He was a good organic chem st and he had
wor ked at the Experinental Station before he went up to Buffalo
to work on organic chem stry, plasticizers, and things |like that.
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SKOLNIK:  How did Du Pont feel about publications back in the
early 1940s?

MORGAN:  There wasn't rmuch going on.

SKOLNIK:  Didn't they discourage publications?

MORGAN: On the whole, | think they did.

SKOLNI K: You have no publications at all from Du Pont during
that period. You have to go to the 1950s.

MORGAN: That's not quite true. | had one in 1946 (6) and one in
1948 (8) as well as one with lzard a year later (8a).

SKOLNI K: The chemi cal conpanies didn't m nd publishing
anal yti cal procedures.

MORGAN: | cane down to WIlmngton in 1950. This work, and for
sone of the follow ng publications, was done in Buffalo.

SKOLNI K:  Was there nuch problemin clearing these papers in Du
Pont for publication?

MORGAN:  No, there wasn't. They didn't undergo the kind of
review that they do today. They went through the | aboratory
people and then they went to W W Smith in the Patent Division
They may have been shown to sone other people but it wasn't a
very formal review other than going to the patent division.
Charch was interested in publications but I think the inspiration
for this had to come primarily fromthe chem st and it's al nost

al ways been that way.

SKOLNIK:  Then you really had a desire to publish your results?

MORGAN:  Yes. Wl fromwas a strong proponent of publications.

SKOLNI K:  How do you account for the fact that so few of us do
publish? Is it laziness to wite?
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MORGAN: There are two things. One is laziness. It takes a
certain anount of get-up-and-go to do that, and an interest. But
the industrial chem st is discouraged fromit in a nunber of
ways. One is that often nobody says that we want you to publish
Sonmetimes they do but it doesn't get himvery nmuch either. He
sees it as not getting himany nore pay. It doesn't get himany
credit within the conpany.

SKOLNIK:  But it puts himdown in the history of chem stry.

MORGAN: Yes, it does. So he has to want that.

SKOLNI K: But don't you think nost of the good chem sts have t hat
desire to go down in history as being a good chem st?

MORGAN: | don't see that. | don't nean that | don't understand
it, but | don't see it in the chem sts.

SKOLNI K: But you have it.

MORGAN:  Yes, and | have sone col | eagues who have it too. | guess
I"mtalking primarily fromny own experience. Mst chemsts
don't see that they're going to gain advancenent or nore pay from
publication. | agree with you that they're going to get to go to
neetings, if they want to. [It's a crutch for doing that. But
the other side of this is that they' re discouraged from
publication by the review process. They go through all the work
of witing and then people knock it down and say it isn't good
enough or refuse to release it.

SKOLNIK: O that it reveals too nmuch information to your
conpetitors.

MORGAN:  Yes. So they get called on that. The process of review
within the conpany is so extensive that it's very discouraging
and they give up after a fewtries. It's only a selected few

t hat push and keep on trying. Qut of the hundred chem sts that
were in the I ab where | worked, probably only half a dozen or so
have publicati ons.

SKOLNIK:  That's pretty high for the total chem sts who publish
When did you becone involved in polynmer chemstry. 1'm now
tal ki ng about the synthetic pol yners.

MORGAN:  Wien | got pronoted to research associate back in 1945
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or 1946, that publication was one of the first things that cane
out of it.

SKOLNIK:  That's the "D carboxylic Acids and Esters contai ning
t he Phosphi ne Oxi de group." (9)

MORGAN: As a research associate | started the program on
pol yners wi th phosphorus Iinks.

SKOLNI K: What really cane out of that?

MORGAN:  Nothing. W had the idea that changing |inkages m ght
change the properties of the polynmers but, if you only put a
small anount in, it gets buried and then they're no different
fromcarbon. W had prograns on putting in sulfur, silicon,
phosphorus, and so on.

SKOLNI K:  After you nade the polymer and reacted these things
t oget her, you coul d have crosslinks.

MORGAN:  That was anot her possibility.

SKOLNI K: But back in those days you didn't go that far?

MORGAN: Not with that one. The thing that | mssed in there was

t he pol yphosphazenes. | worked on them for awhile but never got
very far. Now we have [Harry R ] Allcock of Penn State with his
great programin that area. It was there. It was one of those

things that | could have discovered if | had done the right
t hi ng.

SKOLNI K: | guess you have a lot of instances like that in your
career. | can say the sanme thing. Then, when did you get into
the interfacial condensation polynerization?

MORGAN:  That didn't cone until we were down here in WI m ngton
in 1950. | did that nylon trick experinment in 1951.

SKOLNI K: But you didn't publish it until the late 1950s.

MORGAN: We tal ked at the Gordon conference in 1957.
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SKOLNI K: I think that was the first announcenent of it.

MORGAN: Right. Then we talked in Chicago at the ACS and
publications came out in 1959 (10).

SKOLNI K:  For which you got the [Anerican Chenical Society]
Del awar e section best paper award. You and Stephani e Kwol ek.
St ephani e was your | aboratory partner alnost fromthe very
begi nni ng.

MORGAN: Yes. She had worked for other chem sts.

SKOLNI K:  Was she in Buffalo at the sane tinme you were there?

MORGAN: Yes, but she didn't work for ne there.

SKOLNIK:  Did she transfer at the sane tine that you were
transferred?

MORGAN: Yes, and about that tine she went to work for nme. She
worked for nme for twenty-five years.

SKOLNI K: When she first worked for you, what sort of chem st was
she?

MORGAN:  She was a research chem st and she eventual ly becane a
research associ ate.

SKOLNIK:  And your final title was Seni or Research Fell ow.

MORGAN:  Yes.

SKOLNI K What sort of inpression did she make on you when she
was first assigned to you? Did you know she was a hot shot
chem st or were you the professor that nmade her the hot shot
chem st ?

MORGAN: | suppose sone of the things rubbed off but one never
knows. She was a very careful, neticul ous experinenter. She had
worked for lzard in Buffalo. That was when | was a research
associate. | was away fromlzard by then and on nmy own. She was
working for himand also for Emerson L. Wttbecker for awhile.
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She's a smart chem st.

SKOLNIK: Did she do a |lot of reading and studying during this
peri od?

MORGAN: She reads the literature carefully and researches it
careful ly.

SKOLNIK:  Did you use her for helping you in your ow literature
researching or did you do you own?

MORGAN:  We worked in the sanme | aboratory nost of the tine, but |
did my own literature searching.

SKOLNI K:  But she always reported to you. You were always her
boss.

MORGAN:  Yes. | was her boss working in the |abs and worki ng at
the other side of the room | made a special effort not to be

| eani ng over her shoulder. That's hard on a person. W got
along very well. She had separate assignnents although we
frequently worked on prograns that were very cl ose, where she had
one part of it and | had the other part. But at other tines she
had prograns that were quite different from m ne.

SKOLNIK:  Did she ever get a patent with only her nane on it or
were all of her patents wth your name?

MORGAN:  Yes, sone on her own (11).

SKOLNI K:  You were running a race on who has the npbst patents.
[l aught er]

MORGAN: She has quite a few, nore than nost of the chem sts in
the | aboratory. They've got a display in the hall of the

| aboratory of people's pictures now (they didn't have it then)
and under them were the patents that they had.

SKOLNI K: How about publications? D d they have that for
publications too?

MORGAN:  No. They have another display in another area that has
sone of the awards that we've won. |I'min there and she is and
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sone ot her people. They're not paying as much attention to
publications as they are to patents. The special thing about
patents was that we had to keep notebooks and records.

SKOLNIK:  Well, you had to do that for publications too.

MORGAN:  But what I'mleading up to is that in better
publications, authorship can be rather different than
i nvent or shi p.

SKOLNIK:  That's right because |I know no one | ooks at your
records for publication as they would for patents.

MORGAN: Wth patents it has to be the records and you have to be
the first and you have to have a concept and you have to reduce
it to practice.

SKOLNI K:  Have you ever |ost a patent because you did not record
the idea at the right tine?

MORGAN: |'ve not |lost a patent by not recording them But by
not taking the thought, working on it, doing the experinent and
witing a letter or a note to sonebody el se, even though | had
sonmebody el se witness the notebook. That's not enough al ways.

SKOLNI K: Reduction of practice. So that's where you |ost out on
sone patents.

[END OF TAPE, SIDE 2]

SKOLNIK:  Tell ne about sone of your philosophical views on life
and science in general.

MORGAN: | think nmy career in science has been a very rewarding
one in terns of having work that you enjoy to do and get paid
reasonably well. | think that's one of the things that nost

peopl e who have been in science and have had a good career woul d
say. There are frustrations with being an industrial chem st in
terns of freedomto do things.

SKOLNI K:  You nean there were things you wi shed you coul d have
researched that Du Pont would not |let you research
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MORGAN:  An industrial chem st usually has to be doi ng sonething

for the conpany. He has to do his assignnment as best he can. In
the kind of position that | had, you could do that and then you
could do... In fact I was encouraged to do additional things

that mght | ead to new prograns.

SKOLNI K:  That certainly happened to you with the interfacial
condensation polynerization. You discovered that. Whatever | ead
you to that concept? Wat were the two imm scible |iquids you

i ked best of all?

MORGAN: We weren't as safety conscious as we are today.

SKOLNI K:  What was your diamne in?

MORGAN: The diamne was in water as the free base and the diacid
chloride was in carbon tetrachl ori de.

SKOLNIK:  Did you rather work with the sodi um hydroxide or did
you rather work with excess diam ne to absorb the rel eased
hydrochl oric aci d?

MORGAN:  We were using sodium hydroxi de. W had al ready been
stirring these systens as an enulsion. W were even addi ng
detergent and thinking that it was necessary to get |ots of
surface.

SKOLNIK: Wiy is it better to use two inmm scible solvents than to
dunp your diamne and diacid in the carbon tetrachloride or sone
ot her solvent?

MORGAN: That doesn't work. You get a reaction but the product
precipitates so rapidly that there is no high polymer. It
doesn't go to high polynmer. This isn't a universal truth but
it's true for that particular system

SKOLNIK: Did you ever try it in a dry state w thout any solvent?

MORGAN:  Yes.

SKOLNI K: What was wong with that?

MORGAN: There are sone systens, for exanple terephthal oyl
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chloride and a diam ne, such as piperazine, that you can grind
together and they' Il polynerize fairly well.

SKOLNIK:  This is with some heating.

MORGAN: The force of the grinding gives you enough heat to start
the reaction and the evol ved heat keeps it going.

SKOLNIK:  Is this with or without a catal yst?

MORGAN: It's without a catalyst. [It's a very vigorous reaction.
In fact that's one of the reasons for using the solvents is to
noderate the reaction and absorb sonme of the heat.

SKOLNI K:  When you used the acid chlorides how did you get rid of
t he hydrochl oric acid?

MORGAN:  You may evol ve sonme hydrogen chloride which will also
conbine with the am ne and nmake an am ne salt.

SKOLNIK:  So you add excess di anm ne?

MORGAN:  Yes. And the piperazine type of systemw |l work with
two nol es of diamine to one nole of acid chloride. Hexanethylene
diam ne won't do that. The piperazines are a little peculiar and
maybe are unique.

SKOLNI K: You must have tried a |lot of different conbi nations.
Was this by your own ideas or by assignnent from your superiors?

MORGAN:  The program of maki ng pol yners by conbining acid

chl orides and diam nes was already started by Wttbecker. He was
meki ng pol yurethanes. The rest of us organic chem sts in the
group saw right away--and he did too--that this could be applied
to a lot of different reaction processes. So we divided up the
field--am des and esters and urethanes and sul f onam des and so
on. | took on the nmechanistic aspect. W had a group working on
di fferent aspects. That's why | did this experinent.

SKOLNI K:  What did you react your isocyanates with?

MORGAN: Wth diamnes. Wttbecker's work was with bis
chl orof ormat es and not isocyanates, although we did do sone work
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wi th i socyanat es- - hexanet hyl ene di am ne and hexanet hyl ene
i socyanat es.

SKOLNIK:  Did you do that in solution?

MORGAN:  We were doing it in tw phases and later on we did it in
sol uti on because you don't have to have a solvent or a base.

SKOLNI K: But could you pull the urethanes out of the two phase
syst enf

MORGAN:  No. Not very nmany of them

SKOLNIK: | noticed that nost of your publications are on 610
pol yam de. Wy did you choose that so nuch for your
publ i cati ons?

MORGAN: That's an easier acid chloride to handle. It's easy to
purify and it doesn't deteriorate as rapidly. And it's better
for denonstrations because the solution stands up | onger.

SKOLNIK:  And they were always with the water and the carbon
tetrachloride for your two phases.

MORGAN: I n the beginning. W' ve investigated a |ot of solvents.

SKOLNI K: When you did it for the elementary grades, what did
this nean to the kids? O was it just a matter of magic to thenf

MORGAN: It's nostly a matter of nmmagic.

SKOLNI K: How did you get themto conprehend?

MORGAN: We tried to tell themwhat we were doing. W told them
that the material we were making was a nylon and it was simlar
to regular nylon in its fundanental characteristics. Then we
actually tried to explain to them what a pol yner was.

SKOLNIK:  Did you put the polyners on the boards for the kids?

MORGAN:  Yes. |I'msure they didn't understand. | have a little
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experiment that | also showed them which had magnets in it and
that's in one of those publications (12). You have a piece of
bal sa wood and two bar magnets with the two south poles facing
out and then another one wth the two north pol es pointing out.
You make a whol e bunch of these and then you put them al

together and they come out a chain of white, black, white, Dblack.
You tell themthat these things react with each other but not
with thensel ves.

SKOLNIK:  You coul d al so use repul sion instead of attraction.
But in your denonstrations you preferred the attraction instead
of the repul sion.

MORGAN:  Well that's the one that | made up. | drew a di agram of
the other kind. W didn't ever make the nodels for that. W had
pop beads and things like that to try to give themthe idea of a
pol yner chai n.

SKOLNI K: Actually, nost of your fame rests on the interfacia
condensati on.

MORGAN: A lot of it does, although perhaps it should be
broadened to | ow tenperature pol ycondensation in general. Sone
of it has to do since then with the association with Kevlar and
the high tenacity fibers. Kevlar is an aromatic fiber based on
an aromatic am de which has a very high tenacity and a high
nodul us.

SKOLNI K:  You used the terephthal am de?

MORGAN:  Yes. It's a polyphenyl ene terephthalamde (12a). It's
used as a reinforcing fiber for plastics and rubbers.

SKOLNI K: But it's not used in tires.

MORGAN:  No, not primarily. I1t's used nostly in reinforcing
pl astics--bul |l et proof vests, etc.

SKOLNIK:  So you think Kevlar is responsible for your fanme as
much as interfacial condensation.

MORGAN: It's been the basis for sone of the awards or sone
conbi nati on of the two.
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SKOLNI K:  Your first award was interfacial..

MORGAN:  Yes. The citation includes the phrase, "..discovery and
devel opnent of | ow tenperature condensation pol ynerization."
However, ny lecture, and the other contributions to the
synmposi um was on aromatic pol yam des (12b).

SKOLNIK:  That was the polyner division's Polymer Award for 1976.
That was the year that the ACS was one hundred years old. You
were at the New York neeting. Did you read the book, A Century
of Chem stry (13)7?

MORGAN:  Yes. | have a copy of it sonewhere.

SKOLNI K:  You haven't read it cover to cover then?

MORGAN:  No.

SKOLNIK:  Well, | have many tines. O course | wote it.

MORGAN: That would do it.

SKOLNI K:  How do you feel about present day chem sts and the
present day education of chem stry?

MORGAN: | haven't had first hand experience with chem sts for
ten years in the sense of working with them and assessing their
education. But those that | trained--1 trained a |ot of chemsts
in the last few years that | was with the conpany--had sound
backgrounds. | was the person who broke themin and got them

i ndoctrinated in polymer chem stry and weaned them away from pure
organi ¢ chem stry.

SKOLNIK:  Was Dave [David F.] Eaton one of the people you
trai ned?

MORGAN:  No.

SKOLNI K:  He worked in fluorine chemstry at Du Pont.

MORGAN: | think he's in Central Research. At |east that's where
he was. | didn't have himbut | had a |lot of others. Mst of
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them were very well trained and adapted very well.

SKOLNI K:  They were very well trained in the nechanistic aspects
of chem stry.

MORGAN:  Yes. Not very many of them had pol yner chem stry.

SKOLNIK:  Well you didn't either until you canme to Du Pont except
for cellul osics.

MORGAN: Sure. That's not entirely necessary.

SKOLNIK:  There are still only about twenty coll eges where you
can |l earn polyner chemstry in the United States out of several
t housand. Does that concern you?

MORGAN: | think fromthe polynmer point of viewit's inportant
and the fact that such large proportions of chem sts do
eventually work on polynmers. | think polyner chem stry ought to

be part of the curriculum More schools should be teaching sone
pol ymer chem stry.

SKOLNI K:  The University of Del aware does not have a course in
pol ynmer chem stry. They did when Betty Dyer was still on the
faculty. Since she retired it's no | onger given. That doesn't
nmean professors don't work in polynmer chem stry but there is no
course init. You can't do chem stry w thout polyner chem stry,
particularly not the analytical part of it or the physical

chem stry part.

MORGAN: A chem st can't |earn everything.

SKOLNI K:  How many children do you have?

MORGAN:  Two. A daughter and a son.

SKOLNIK:  Are they chem sts?

MORGAN: No. M son is a physical education teacher and ny
daughter went to the University of Delaware for two years and
studied art. But she has since gotten married and had three
chil dren.
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SKOLNIK:  So you're a grandfather three tines over. 1|s your son
married?

MORGAN: No. He has been narried but he's divorced now. He has
no chil dren.

SKOLNI K:  Does he teach in the high school systemor in college?

MORGAN: I n high school and el enentary school in the Concordville
area. He has taught here in Wst Chester and he has al so taught
in Florida. He was down there for a nunber of years.

SKOLNI K: So your son lives with you?

MORGAN:  Yes.

SKOLNI K:  Where does your daughter |ive?

MORGAN:  She lives in WIlistown which is not far away.

SKOLNIK:  Aren't you lucky. | have a daughter in New York and
one in California. Were do you find the greatest satisfaction
now si nce you've been retired?

MORGAN:  |I'm doing a nunber of things. I'mstill in consulting
nostly with Du Pont. [|'ve consulted with other conpanies as
wel | .

SKOLNI K: Do you have to get perm ssion from Du Pont before you
can consult with other conpanies?

MORGAN: Not entirely. | do sonetines when the subject is close
to their interests. | purposely shy away fromthings |ike

pol yesters where | know too much about the proprietary nature and
couldn't confortably consult there. But there are a |ot of areas
where | can still consult and not have a conflict. |1've worked
for many years with the Boy Scouts and I"'mstill working with
them I'mchairman of a troop commttee in West Chester. |
collect antique tools and |I've been witing about that. 1've
been collecting nostly for the purpose of witing. | belong to a
nunber of societies and travel to their conventions.
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SKOLNI K: How about the Anmerican Chem cal Society? Are you going
to New York in April?

MORGAN: No I"'mnot. |I'mwiting some chemstry. | have two
reviews in encyclopedias (14). | have another one on azonethines
that's being revised and is going into Macronol ecul es (15).

SKOLNI K: What sort of azonethines are you tal king about?

MORGAN: These are polyneric. They're aromatic polyners.

Met hyl phenyl ene di am ne conbi ned with terephthal al dehyde is a
prime exanple. |It's has all aromatic rings with one nethyl
substituent.

SKOLNIK:  You have a reaction with the al dehyde groups to give
you the nmethine and the diam ne gives you your azo group

MORGAN: Right. Well, it has an -N=CH I|inkage. These polyners
are liquid crystalline as nelts. W've nade very high tenacity
fibers.

SKOLNI K: Du Pont's not interested in that?

MORGAN: They investigated it and it was scaled up. They

obtai ned a couple of patents on it (16). But they' re not going
to make it. We've nade fibers fromit. There are sone other
problens. There's a hydrolytic stability problem O course
they' re highly colored too, but that doesn't really matter.

SKOLNIK: Not if you put themin tires.

MORGAN:. That's right. So I'll probably be witing some nore
chem stry and sone nore review articles.

SKOLNI K:  You' ve actually never been active in the American
Chem cal Society, either in the Del aware section or nationally?

MORGAN: Not extrenely active. | was chairman of the Pol yner
Topi cal G oup of the Del aware Secti on.

SKOLNI K:  That was near the beginning of its formation.
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MORGAN:  Yes, in the late 1950s. And | worked with you on
nonmencl ature for awhile.

SKOLNI K:  That goes way back to 1950.

MORGAN: Later on | was on the nonenclature committee with
[Norbert M] Bikales. He's at the National Science Foundation as
a program coordinator. He has charge of the funds especially in
the polynmer area. |'ve been on the awards commttee for the ACS
National Commttee and for the Polynmer Division. | was counsel or
for the Polymer Division.

SKOLNI K:  But never counselor for the Del aware secti on?

MORGAN:  No. | haven't done that.
SKOLNIK:  Well that's too bad. | think we could have used your
talents. |Is there anything that | should have covered that |

didn't cover? How did your wife keep busy while you were at Du
Pont experinmenting with the polynmers?

MORGAN:  She put up with it. She was in the Brownie Scouts and
in the scouts with me. W put on round tables for the scout
| eaders. Also, she did a |lot of other conmmunity vol unteer work.
She had a ot to do raising the kids, and we traveled a |ot.

SKOLNI K:  Were you traveling with the conpany?

MORGAN: | traveled nore after | retired than | did before
because | could do things on ny own.

SKOLNI K:  The work at Du Pont didn't force you to travel?

MORGAN:  Not very much. Once | retired | could go to all kinds

of neetings. |UPAC neetings. | was in Sweden for a week
teaching polynmer chem stry. That was an interesting experience.
| spoke in English and they understood it very well. Then | went
to Japan for an |1 UPAC neeting and traveled around there. | was
chai rman of a Gordon polynmer conference in 1974. | went to

Cordon conferences for years.

SKOLNI K:  You al ways saw Harold Spurlin there too?
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MORGAN: Onh yes. Spurlin used to cone.

SKOLNIK:  He was ny first boss at Hercul es.

MORGAN:  Well, it was nice to talk to you
SKOLNIK: | bet you haven't talked this nmuch chem stry for years.
MORGAN:  Well, | haven't tal ked about it as a thing in the past.

I did an interview with David Hounshell awhile back (17). That
has a fair anount of Du Pont proprietary information on it.

SKOLNI K: Actually, there's not nuch of a relationship between
the two tapings?

MORGAN:  No.

SKOLNIK:  If you had not gone into chem stry, what would you have
been? A carpenter?

MORGAN: | could have been. | wanted to be a m neralogist or a
m ni ng engi neer.

SKOLNI K: Maybe if you had gone to a different coll ege you m ght
have done so.

MORGAN: |'ve always been interested in mneralogy. In fact,
I"ve given talks at the schools on that.

SKOLNI K: Do you have a good collection of rocks and m neral s?

MORGAN:  Yes.

SKOLNI K: Do you have a collection of rocks that would
denonstrate the types of rocks we have in Del anare?

MORGAN: | think so. | have sone Del aware rocks and | have sone
that woul d be typical of what would be in Delaware. | just went
down to the mneral show in Claynont |ast week. | belong to a
couple of mneral societies. |If you have sone need for a talk
like that, 1'd be glad to help you with it.
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