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ABSTRACT

In this interview John Schaefgen begins with his famly
history and early life in Goss Point, Illinois. He then
di scusses the devel opnent of his interest in science, and
descri bes his education, including his professors and fell ow
students at Northwestern University and Chio State University.
In the central portion of the interview Schaefgen considers his
association with Paul Flory at the Goodyear Tire and Rubber
Company, and recalls his nove to the Pioneering Research
Laboratory at Du Pont. He then describes his interests and
acconplishnments in polymer chemstry. The interview concl udes
Wi th a discussion of his coll eagues, professional society
activities, and views on the characteristics of innovative
research.

I NTERVI EVER

Raynmond C. Ferguson obtained his degrees in chem stry from
lowa State University (B.S., MS.) and Harvard University
(Ph.D.). He worked in research divisions of the Organic
Chem cal s, El astonmer Chenicals, and Central Research Departnents
of Du Pont, principally in nolecular spectroscopy, organic
structure anal ysis, and pol yner characterization. Currently he
is affiliated with CONDUX, Inc., a consulting association of ex-
Du Pont professionals.
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| NTERVI EVIEE: John R. Schaef gen

| NTERVI EVEER: Raynmond C. Fer guson

LOCATI ON: W ndsor Hills, WImngton, Delaware

DATE: 3 April 1986

FERGUSON: John, | know that you were born in Wlnette, Illinois,

on April 9, 1918. Wat was your father's nanme and occupation?

SCHAEFGEN: My father was Peter Schaefgen. He was a |aborer. He
wor ked on construction, mxed nortar, carried bricks, did
anything that a | aborer does in construction. He was also a
part-tinme policeman.

FERGUSON: What was your nother's name?

SCHAEFGEN: My not her was August a Kasi el ke Schaef gen. She

em grated from Gernmany when she was about twenty-one years ol d.
She was a menber of a large famly -- there were eight children
There were also eight children in ny father's famly. Wen they
met she was taking care of the grandchildren of Eugene Field, the
famous poet who wote "Wnkin, Blinkin and Nod." She cared for
themin Chicago and then they noved to a northern suburb. M/ dad
was wor king on construction work in the house next door, and

not her offered hima drink of coffee. They got acquainted and he
finally married her.

FERGUSON: Was your father born in Wlnette?

SCHAEFGEN: Yes, he was born in WIlnette.

FERGUSON: What kind of place was Wlnette in those days?

SCHAEFGEN: Well, actually, we didn't live in Wlnette. W lived
in Goss Point, which is now part of Wlnette. &Goss Point was
sort of farmcountry on the other side of the tracks, as they
say. Wlnette was really a rich settlenment for the people who
lived in Chicago. Goss Point was the ethnic Gernman conmmunity at

that tine. 1In fact, ny father went to a Catholic church and
church school where they learned in the German | anguage. He
| earned in German, but they spoke English, of course. In fact,

in our home we spoke German when | was a small child. That's why
| learned German pretty well.



FERGUSON: What about your education?

SCHAEFGEN: First of all, let's consider the conditions at that
time. We were going into a depression, and the building trades
simply didn't flourish at that tinme. Dad was out of work nost of
the time. He had to take anything that cane up, such as parking
cars, and sonmewhat servile work that was to be done around the
nei ghborhood. It was difficult. W were actually on relief part
of the tinme. It was a question of how nmuch educati on one woul d
get in those days.

| went to a local granmar school, and then | went to New
Trier Township H gh School, which is one of the best schools in
the country. 1It's a well known high school. | did well there.
I got a half scholarship to Northwestern University after
fini shed hi gh school

FERGUSON: You went to a public school systenf

SCHAEFGEN: No, | went through a Catholic school systemin

grammar school, but then | went to a public high school. 1In high
school | took chemistry and was quite interested init. 1 did
well. | also read a |ot of books. At that tinme, there were sone

books on creative chem stry by a fellow nanmed Sl osson (1), there
was Paul de Kruif and his book on "M crobe Hunters" (2), and a
few others of that kind. That interested ne and steered nme in
that direction

FERGUSON: How | arge was your hi gh school ?

SCHAEFGEN: It nust have been a couple of thousand. It was a
fairly large high school.

FERGUSON: Do you recall the size of your high school graduating
cl ass?

SCHAEFGEN: Five hundred or sonething of that sort. As | said,

it was one of the best known high schools in the country at the
time. Maybe half the graduating class went to college. It was
in the elite suburbs where a ot of the rich people from Chi cago
lived. They commuted to the city to work. Some of our graduates
went to Anmherst, Harvard, and MT.

I had a 4.0 average in high school and went on to coll ege.
At that tinme it was pretty hard to get schol arships. There
weren't as many as there are nowadays. But | received a half
schol arship, and after the first year, a full scholarship. | won
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several different named schol arships to take nme through
Nort hwest ern University.

FERGUSON: Who provi ded these schol arshi ps?

SCHAEFGEN: There was a Marcy schol arship. | suppose the donor
was Marcy. | received a University scholarship first. There
were probably about ten of them Then they had two or three
nanmed schol arshi ps, which | received thereafter. These were
full-tuition scholarships for the last three years at

Nort hwestern, which is as nuch as they gave at that tine.

FERGUSON: When you were in high school, was there anyone in
particular that influenced your interest in scholarship or
chem stry?

SCHAEFGEN: No. | just enjoyed the | aboratory and | enjoyed
readi ng about it. | liked the idea of making inventions and
finding new things. | always enjoyed fiddling with things and

putting things together, such as working with radios fromcrystal
sets. W used to listen to the first radi os and the news
br oadcast .

FERGUSON: Did your parents or other relatives encourage you to
go to coll ege?

SCHAEFGEN: No. M nother had the idea that I would be an

i nsurance sal esman or sonething of the sort. They really didn't
t hi nk about college. M/ brother was the one who encouraged ne

t he nost, because he worked and went to night school to get a

di pl oma in accounting. He didn't get a coll ege degree, but took
all the accounting courses necessary for a degree. Then he
passed an exam and won the Gold Medal in accounting in the
Chicago area. He encouraged ne to go on to coll ege.

FERGUSON: How many brothers and sisters do you have?

SCHAEFGEN: | have two brothers and no sisters.

FERGUSON: Were they both ol der than you?

SCHAEFGEN: They were both older. M elder brother went on to
college, as | said. M second brother dropped out of high
school. He didn't |ike school that nuch.
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FERGUSON: You have a curvature of the spine. Did that devel op
early?

SCHAEFGEN:. That devel oped very early. | was about three or four
years old when | was di agnosed as having tubercul osis of the
spine. They had difficulty diagnosing it in those days. At
first, they thought | had rickets and they prescribed various
things that didn't work. Finally, | went to the hospital where
the cure for tuberculosis at that tine was to strap you up and
make you inmobile. They strapped ne to a frane and had nme |ying
perfectly immobile in bed for six nonths in a hospital. That of
course cured nothing. So they decided that the only way to

i mobilize the spine was by an operation. They fused the
vertebrae and then put nme in a body cast that extended from ny

chin to above ny hips. | wore that for a couple of years.
Because | laid in bed so long, | was al so paral yzed so that |
couldn't walk. In fact, they didn't think 1'd ever wal k.

FERGUSON: When did this all happen?

SCHAEFGEN: | was nine years old before I finally got through al
of the therapy. It was a period fromthree to nine. | had a
very unusual chil dhood.

FERGUSON: It nust have been pretty traumatic.

SCHAEFGEN: It was. At hone, ny brothers didn't recognize ne
because they hadn't seen nme for all that tine. The only people
who visited nme in the hospitals and conval escent hones were ny
parents. That was once a week. It was a very traumatic tine.

FERGUSON: That nust have been a heavy financial burden on your
parents.

SCHAEFGEN: Well, they couldn't pay for it. It was all as a ward
of the state, so | had to take whatever care they were going to
give. The care was not very good. | was in with a bunch of
peopl e from Chi cago who were very rowdy. The whol e situation was
one |I'd just as soon forget.

FERGUSON: That was before the crash of 1929?

SCHAEFGEN: Right. 1 was hone for that. The first thing I
remenber in any newspaper was Lindy's flight over the ocean.
Then, of course, the canpaign in 1928. Everyone was excited,
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because Smth was a Catholic.

FERGUSON: Did you live at hone during your days at Northwestern?

SCHAEFGEN:. | |ived at honme and commuted. That was the only way
we could afford it. | took a chemstry examwhen | started in
the school. Based on that chem stry exam in which | achieved

t he hi ghest grade, they pronoted ne i medi ately to second year
chem stry. That sort of jelled. M brother thought | should be
an accountant, but | didn't particularly |Iike accounting. It was
j ust keeping books and financial records. There appeared to be
nothing new in that at that tine.

FERGUSON: Did you take the four basic subjects in chem stry?

SCHAEFGEN: Yes, | took the four basic subjects. | skipped the
first year and took the maxi mnum nunber of hours. In the |ast
year, | took a few graduate courses, and | was in with the

gr aduat e students. At that tinme they had a grade point system

of seven at Northwestern. A A-, B, B-, etc. M grade point
average was sonething |ike 6.8.

FERGUSON: Did you have a m nor?

SCHAEFGEN: | had mnors in math and physi cs.

FERGUSON: Were there any professors that nmade an inpression on
you?

SCHAEFGEN: Vell, they were all very friendly. The one that |
had as an advisor was Ml colm Dole, who is a fairly well-known
pol ynmer chem st.

FERGUSON: Yes. | know him

SCHAEFGEN. He's still active. Charlie Hurd is still alive. He
was the organic professor. | liked the organic chem stry course
and lab. | believe the other people have died.

FERGUSON: What was MalcolmDole |ike?

SCHAEFGEN: He was a physical chem st and a very friendly person.
| took a graduate course with himon statistical thernodynam cs,
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as | renenber. | had it in the sunmer in a small class and
everyone enjoyed it, even though it was a difficult subject.

FERGUSON: Did he |l ecture fromhis own notes or did you use a
text?

SCHAEFGEN: We used a text at that time. | think it was Slater's
book (3).
FERGUSON: It could be. D d you concentrate on the academ cs or

were you involved in school politics?

SCHAEFGEN: No, | avoided politics but | liked sports. | liked
badm nton particularly. It was not a recognized sport at

coll ege, but we did get a teamtogether. W had a coach and
practiced every day. W had sone matches with other Big Ten
schools, nanely Illinois. | remenber going down there and

pl ayi ng, because | was on the team Also, | liked table tennis.
| played a good deal of that.

FERGUSON: Did you feel sort of cut out of canpus life by |iving
at hone?

SCHAEFGEN: To sone extent. Northwestern was very oriented
towards fraternities and sororities. They did a |ot of rushing.
We just didn't have the noney to get into that sort of thing.

The dances were cl osed because they were fraternity events. |
went to football ganes and got together with crowds there.

Chem stry and science students, in general, worked pretty hard in
those days with many | aboratory courses. W got together in our
own group and tal ked and worked probl ens.

FERGUSON:  You finished high school in 19367

SCHAEFGEN: That's right. The fiftieth reunion is this year.

FERGUSON: Have you gone to any of thenf?

SCHAEFGEN: 1'mgoing to this one. | went to the forty-fifth
reuni on at Northwestern | ast year.

FERGUSON:  You graduated from Northwestern in 1940. Did you go
on to Ohio State immediatel y?



SCHAEFGEN:. | mmedi ately. There were very few jobs out there at
that tine.

FERGUSON: Was this the notivation or had you decided that you
want ed an advanced degree?

SCHAEFGEN:. | think | decided that | wanted an advanced degree.
The professors at Northwestern encouraged nme to go on. They gave
me good reconmendations for several schools, and I was offered a

teaching assistantship at Chio State. |In fact, at that tine, the
bi g schools like Harvard said to cone for a year. "W'I|l accept
you but we're not giving out teaching assistantships to first
year students. You have to prove yourself first.” | just didn't

have the noney to support nyself.

FERGUSON: Was the teaching assistantship one of the requirenents
for the degree at Chio State?

SCHAEFGEN: No, but nobst chem stry graduate students had one.

FERGUSON: When | went to Harvard, chem stry students were al so
accepted as teaching assistants, and this was part of the degree
progr am

SCHAEFGEN: Well, maybe. MW nenory is a little hazy. 1t could
have been that one was accepted to do sone teaching, but wouldn't
get paid for it, or at |least not paid enough to support oneself.
Even the pay at Chio State was very nmeager. | had to live on
about a dollar a day for food and ten dollars a nmonth for room

FERGUSON: Did you live in a private room ng house?

SCHAEFGEN: Yes. As a matter of fact, it was a room ng house we
called "Mercaptan Manor". W arranged it so that the landlord
accepted only graduate chem stry students and we agreed to fill
the house. So, we kept it as a chem stry house and gave it that
nane. Later on, | joined Gamma Al pha, the scientific fraternity,
and lived in the Gamma Al pha house.

FERGUSON: Was it expensive?

SCHAEFGEN:  No, because it was a cooperative house. W did al
of the house-cleaning but we had a hired cook. | was editor of
the Gamma Al pha magazine at that tine.
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FERGUSON: At Northwestern, how many chem stry nmjors graduated
with you?

SCHAEFGEN: There were very few. | think there were about eight
to ten.

FERGUSON: What was the total graduating class size?

SCHAEFGEN:. It was a big class. | guess it was a thousand peopl e
if you included both the Evanston canpus and the Chi cago canpus
and all of the various degrees and schools. Wthin the arts and
sci ences school, it was a few hundred.

FERGUSON: Wi ch canpus did you go to?

SCHAEFGEN: | went to the Evanston canpus.

FERGUSON: At Chio State, how many graduating students were there
in the class in chemstry?

SCHAEFGEN: | think we had about seventy in the first year class.

FERGUSON: Did your fellowship involve teaching?

SCHAEFGEN: Yes, and also |ab assisting. It was a teaching
assistantship. In the last year, | had a university fellowship
where | did no teaching. Wwen | was at Northwestern, | also
wor ked under the National Youth Adm nistration [NYA] of the
Roosevelt days. M first work there was shel ving books in the
library. Then | went over to do chem stry projects. They got
grants and the NYA students did work in the |aboratory.

FERGUSON: Was the NYA work during the school ternf

SCHAEFGEN: Yes, it was. In the sumer, the professor (or the
library) took the noney out of their own funds to keep ne
enpl oyed.

FERGUSON: So you continued to spend your summers at
Nor t hwest ern?



SCHAEFGEN: Right. | was on ny omm. M parents could give ne
not hing, so I worked nmy way through school.

FERGUSON: Did you go through Onio State continuously, including
t he sumer ?

SCHAEFGEN: Yes, | did. In this way, | made it in three and one-
hal f years.

FERGUSON:  You chose physical organic chemstry. Wich professor
did you work for?

SCHAEFGEN:. | worked for two professors. Ml Newran was an
organi ¢ chem st and Frank Verhoek was a physical chem st who was
interested in kinetics. Newman was involved in synthesis.

FERGUSON: Was organic chemi stry your first choice?

SCHAEFGEN: | don't know that it was my first choice. | was
interested in chem stry generally. That's probably why | went
into polynmer chemstry. It involves all facets of chemstry.

FERGUSON: Are there any classmates at Chio State that you
r emenber ?

SCHAEFGEN: Wl |, there was one classmate at Northwestern. Lew
Sarett was the Carothers lecturer last nonth. He was a year
ahead of ne at Northwestern. Paul Mrgan was just ahead of ne at
Ohio State. There were a couple of people who worked for
Melville Wol fromwho did well. One was Dave Wisblatt who
eventual ly had a high position in one of the drug conpanies.

Al so, Dave Braithwaite was well known for his work on
organonetal lic chem stry, and becane chairman of the board of

Nal co.

FERGUSON:  You got your Ph.D. in 1944. \Wat was the job
situation then?

SCHAEFGEN: The job situation was excellent. There were lots of
interviews during the war years. As a matter of fact, |

sel ected one conpany to work for, but before | accepted their

of fer anot her conpany said, "Come on up anyway, if you haven't
accepted.” They were anxious to get people in those days. You
could get alnost as many job offers as you had interviews.
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FERGUSON: Did you consider teaching?

SCHAEFGEN: | considered teaching, but | think the thing that
sinmply | ooked the best at that time was to go into industry,
because there were so many jobs. |In teaching, there weren't that
many, because people were going off to the war and not going to
graduate school. The situation in teaching wasn't nearly as good
as it was in industrial work.

FERGUSON: \What was your first job out of graduate school ?

SCHAEFGEN. My first job was with Goodyear Tire and Rubber
Conpany. The person that got ne to go there was Paul Flory, who

interviewed ne. In ny estimation, when | went to the various
conpanies that | interviewed, there was just no one that conpared
with Flory.

FERGUSON:  Why?

SCHAEFGEN: He had a certain charm about him besides having a
reputation. There was no other choice. | interviewed Du Pont
al so. | liked Du Pont, but Flory was the thing that swayed ne
t owar ds Goodyear

FERGUSON: What was his position at Goodyear?

SCHAEFGEN: He was ny supervisor. O course, if | hadn't worked
for him it wouldn't have been the attraction it was. The idea
of working for Flory was the primary consideration. He outlined
the things that he was working on and the fundanmental nature of
the work that he was doing very convincingly. 1In other places,
such as oil conpanies, they were working on additives. It was
rather enpirical research. He was the one person who was worKki ng
on sonething that had a scientific goal. Also, the polyner

chem stry field was just starting then. He was one of the great
novers in this field. The conbination of sonething new,

somet hing scientific, and something that could lead to worthwhile
i ndustrial products was unbeat abl e.

FERGUSON: Where did Flory go when he left Du Pont in 1938?

SCHAEFGEN: Well, he went fromDu Pont to the University of
Cncinnati. He taught there for a while, but he felt that he
coul d achieve nore with people who had already gotten their
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training. So, he went fromthere to Esso Research, where he

wor ked and published on the experinental verification of the
viscosity equation. He showed that the Mark-Houwi nk relationship
was an exponential function, rather than an equation to the first
power as Staudi nger had proposed. There was still sone
argunmentation on that point at the time. He studied a w de range
of nol ecul ar wei ghts of pol ybutylene. Then he went from Esso to
CGoodyear. | suppose this was a pronotion since he worked nore or
| ess as a chem st at Esso, and went to Goodyear as a supervisor.

[END OF TAPE, SIDE 1]

FERGUSON: | have heard, perhaps incorrectly, that there may have
been sone di sappointnent or hard feelings that led to Flory's
| eaving Du Pont in 1938. Did he ever indicate such to you?

SCHAEFGEN: No, he never did. 1In fact, he didn't speak very nuch
about it. W wanted to know what happened. Wy did Carothers
commt suicide? He sinply didn't say nmuch about that. He also
didn't say why he left. Wen | was here [Du Pont] | | ooked up
some of his early work, including his letters to Carothers and
his reports. About the only thing that | noted is that perhaps
he becane nore involved in practical work at the end of his
career at Du Pont. This may not have particularly suited him
because he wanted to continue in the fundanmental work that he

| ater made such a career of. He may have felt that he could
progress better in other organizations.

FERGUSON: Did he ever talk about Dr. Stine or Dr. Bolton?

SCHAEFGEN:  No.

FERGUSON: | think in 1938 there was a change in research policy
when El nmer Bolton took over the Chem cal Departnent.

SCHAEFGEN: As | said, all that |I did was read between the |ines
of the reports and patents to | ook at the type of work that he
was engaged in. He had a patent issued on polynerization. |
suppose that they were channeling himinto nore practical work.
That probably wasn't the sort of thing he wanted to do in the
long run. These are ny own presunptions.

FERGUSON: Did he have a pretty free hand at Goodyear?

SCHAEFGEN. He had a very free hand. He did fornul ate sone new
theories, and he wanted to test these out in the |laboratory. He
al ways wanted to make his theories applicable to practi cal
situations. He would do the |aboratory work to nake sure that
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the fornulas weren't sinply pure mathematical formulas that were
rigorous and couldn't be used. He had soneone work on the

mel ting points of copolyner systens to check out his nelting
poi nt theory. W derived the viscosity average nol ecul ar wei ght
relationships. | did sone work with himon that. W |ooked at
branching and the effect of branching on the solution viscosity
behavi or. These are sonme of the publications | had with Flory
(4). He was always trying to get at the very basic concept of
any polynmer theory, and trying to verify it and to nmake his
formul as applicable to real situations.

At the sanme tine, he realized that you had to do work that
could justify the fundanmental work that you were doing. So, at
the time, we were making polyesters for fibers. W nade the
Dacron conposition, poly(ethylene terephthalate), anong others.
W al so made pol y(tetranet hyl ene terephthal ate), which just
recently, of course, is a plastic being wdely accepted in the
mar ket pl ace. W did the first work there. W had the first
patents on it (5).

FERGUSON: Is poly(tetranethyl ene terephthal ate) one of the nost
| ow shrink anorphous resins?

SCHAEFGEN: | think poly(butylene terephthalate) wll crystallize
readily; that is, nore easily than poly(ethylene terephthal ate).

FERGUSON: Isn't there a General Electric |ow shrink polyester
resin?

SCHAEFGEN:  You nean the pol ycarbonates or Norel ?

FERGUSON:  No.

SCHAEFGEN: | think GE does put out the poly(butyl ene
terephthal ate) as well. That's one that we worked on. Back at
that tine we were working on it for fibers. W were also working
on poly(ethylene terephthalate). Goodyear, of course, is a
rubber conpany and they were interested in newtire cords. The
difficulty is that if we nmade tire cords for our ow tires, we
couldn't go out and sell themtoo well. At that tine Du Pont was
selling fibers. Fibers were in demand. |f Goodyear didn't buy
fibers fromDu Pont and other suppliers and found that they
needed a supply greater than their own, they may not have been
able to get them Fibers were an allocation. There was sone
politics in that too.

FERGUSON: Between Du Pont and Goodyear ?
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SCHAEFGEN: Right. W worked on pol yesters, but we never
comrercialized them Eventually, of course, Goodyear
comrercial i zed polyester resins for bottles. That cane | ong
after Flory left. | think one of the reasons Flory finally left
Goodyear was that unless you can show sone positive contributions
froma profit standpoint of what you' re doing in research, it

must conme to an end. It's a natural consequence. He realized
this and had a conbination of basic and applied research that

wor ked out pretty well.

Flory was well thought of there. |In fact, he was frequently
consulted at the corporate |level. The chairman of the board
woul d have himin and would talk to him He was recogni zed, even
at that time, as being a real giant anong chem sts.

FERGUSON: Had you been introduced to polynmers at all in college
or graduate school ?

SCHAEFGEN: Not at all.

FERGUSON: So Flory was your pol yner teacher?

SCHAEFGEN: My teacher, ny leader, ny idol. W thought a |ot of
him W thought at that time that he would be a Nobel Prize
W nner.

FERGUSON: Was your work for himdone nostly in the synthesis of
pol yner s?

SCHAEFGEN: Mostly in synthesis. He supplied nmuch of the theory.
He would work it out. He would frequently ask the people working
for himto check through what he had done and make comments and
corrections. Even though he had done things very well, he was
not loath to accept criticism and to ask advice from peopl e
working for him W would have weekly conferences and present
our work. O her people would criticize the work and ask
guestions. It was a very fruitful way of conducting research.

We shared results, whereas in the rest of the | aboratory they
tended to work by thensel ves and do things rather secretly. To
find information, you' d have to go talk to them

One of the big changes at Du Pont was that people had to
wite reports, so we could find out what was goi ng on very
easily. At CGoodyear, they tended to be sonewhat secretive about
what they were doing in the different groups.

FERGUSON: \What were the other groups?
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SCHAEFGEN: Well, they were working on rubber chem stry and
conpoundi ng. These things were sonewhat different, but even
there we did have an influence. They would cone around with sone
of their problens and ask advice. | think one of the
contributions Flory nade was to the technol ogy of rubber heels
whi ch were introduced at that time. These were highly

vul cani zed, highly cross-linked systens. He recommended they
cross-link it to a greater extent to get greater hardness.

FERGUSON: Was Flory's group a corporate research group?

SCHAEFGEN: Well, it wasn't a big enough organi zation to
subdivide it the way that you do here. It was called the
Fundanment al Research G oup.

FERGUSON: How many people were there in this?

SCHAEFGEN: Onh, | think, at the highest point they had about ten
peopl e.

FERGUSON: Are there any others in that group that are notable?

SCHAEFGEN. Well, the other person was Tom Fox, who went on to
becone quite well known in the polyner field. He went with Flory

when they left to go to Cornell. Harold Mghton went to Du Pont
and worked in the Film Departnment. Norm Rabjohn went to the
University of Mssouri and taught. 1've lost track of the

ot hers.

FERGUSON: When did Flory | eave Goodyear?

SCHAEFGEN: | think it was in 1948.

FERGUSON: During this period, the governnent rubber project was
going on. Wre you invol ved?

SCHAEFGEN: | was not involved with that, but we knew about it.

FERGUSON: Was that in another group?

SCHAEFGEN: The Goodyear contingent was in another group. A lot
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of it was centered at the University of Akron, so it really
didn't influence our group to any great extent.

FERGUSON: Burt Nichols told nme that Flory contributed in sone
way to the light scattering nmethod, but you did solution
vi scosity work?

SCHAEFGEN: Vi scosity and synthetic work.

FERGUSON: How did you determ ne your data for devel oping the
Mar k- Houwi nk equat i on?

SCHAEFGEN. Oh, we did it by end group analysis to get nolecul ar
weights. W didn't have good |ight scattering.

FERGUSON: Were you working with pol yesters?

SCHAEFGEN: We were working with polyam des, so we could titrate
the end groups. M contribution there was to nmake the first
synt hetic branched nol ecul es of the star type with four or eight
branches. This work preceded | ater work on such nol ecul es.

FERGUSON: | believe the theory was that the sl ope of the
viscosity plot is affected by branching. 1s that correct?

SCHAEFGEN: That's right.

FERGUSON: This at |east worked for pol yam des?

SCHAEFGEN: Right. After Flory left, | did some work on the

pol yel ectrol yte effect of polyamdes in formc acid and sul furic
acid. That was the first work on polyelectrolyte effects in
synt heti c pol yam des.

FERGUSON: What do you think your nost inportant contributions
were to polynmer chem stry?

SCHAEFGEN: Well, there were a couple of things -- the derivation
with Flory of the viscosity average nol ecul ar wei ght, work on
branch polymers, and the polyelectrolyte effect. Then, later on
at Du Pont, | think the nost inportant thing | did was to work
with the anisotropic nelt polyesters. | started the work at Du
Pont in this area.
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FERGUSON: Wien was that work started?

SCHAEFCEN:  About 1972.

FERGUSON: Well, that's during the tail end of your career.

SCHAEFGEN: Right. O course, | worked on several things along
the way at Du Pont.

FERGUSON: Let's go back to why you | eft Goodyear and cane to Du
Pont .

SCHAEFGEN: One reason was, of course, that Flory was no | onger
at Goodyear. The group that we had on fundanental research
sinmply broke up. Alnobst everyone that was associated with that
group left and went el sewhere. T. G Fox went with Flory. H
M ghton went to Du Pont. N. Rabjohn went to the University of
M ssouri. F. Leutner went sonmewhere else. R D. Evans and |
left.

FERGUSON: Did you | ook at other conpanies as well as Du Pont?

SCHAEFGEN: Yes, | did. It was a close struggle to decide
between GE in Schenectady and Du Pont. CE also had a very fine
reputation at the tine. | finally chose Du Pont, thinking that
it is a chemcal conpany and there should be nore opportunity for
a chem st there.

FERGUSON: This was in 19517

SCHAEFGEN:. Yes. | was very favorably inpressed with Hal e Charch
when he interviewed ne at the time I went to Goodyear. |In fact,
Du Pont was ny second choice at that tine. Wen Flory left,
Charch sinply contacted ne again and asked if | was interested in
ajob with Du Pont. So I went to Du Pont and interviewed at CE,
as well. Really those were the only choices at the tinme. |
really didn't consider anyone el se.

FERGUSON: Pi oneering Research Laboratory was at the Experinent al
Station in WI mngton?

SCHAEFGEN: Yes. They had conme down from Buffal o during the
16



previous fall, and | started in the spring of 1951.

FERGUSON: Who did you work for initially at Du Pont?

SCHAEFGEN: | started out working with Carl Black. He was a
physi cal chem st.

FERGUSON: How woul d you characterize the group? Wat were their
responsibilities?

SCHAEFGEN: The responsibility was to develop a new textile or
industrial fiber. At the time, we had gotten into interfacial

pol ynerization. Paul W Mrgan and Enersen Wttbecker of Du Pont
had pioneered this field, so | started there. A very short tinme
thereafter, they had the pol yparaxylylene work. | started to
work in this area. As a co-author | published sone of the first
papers in the area (6). | isolated various side products and
finally decided that this nmethod (starting with paraxylyl ene and
sinmply pyrolyzing it to cone up with the polyner), although it
appeared cheap, did not give the fiber quality one needed nor did
the econom cs justify any sort of scale-up. So we stopped with
just doing a fundanental study of deconposition of xylene and

pol ynerizati on of the paraxylylene (quinoid forn) that formed as
a result of the pyrolysis reaction.

FERGUSON: Can you give a brief description of the Pioneer
Research Laboratory under Hale Charch? D dn't he report directly
to a vice president?

SCHAEFGEN: No. | think he reported through the normal research
organi zation, but he was a personal friend with general manager
Andy Buchanan. At that tinme they didn't call themvice
presidents. Charch knew himquite well, so in a way, he reported
directly to him The research managenent couldn't tell Charch
exactly what to do.

He was a very independent operator, and he justified that,
because he cane up with a nunber of profitable products. He had
a way of inspiring people to do their best work, and al so had a
very good idea of what things could be used for. He would start
the marketing end by fostering that research that he thought
woul d lead to products. He had a way of inspiring people by
comng around to the |laboratories and talking to them sitting
down on a stool and saying, "Hey, what are you doi ng now?" He
woul d give his idea of what he thought ought to be done or what
it mght be useful for. He was just a trenendous person. He
oper ated i ndependently. He shielded the research organi zation
fromthe people above him so that people were a lot freer in
their choice of objectives and in carrying out the work. He
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woul d take responsibility to transfer this information above him
and to be solely responsible for what the | aboratory did. |

t hi nk nowadays they are feeding a lot of this responsibility down
even to the bench chem st.

FERGUSON: How nmuch freedom did you have in selecting your own
proj ect s?

SCHAEFGEN: Wl |, they encouraged everyone to select their own
projects. They had to stand up agai nst what the nmanagenent coul d
give you to do. Any tinme you could say, "I think this other
project is better and it is sonething we should be working on."
If you could convince themthat it had nore potential than the
proj ect they assigned you, you could spend full tinme on it.

They encouraged people to spend up to twenty percent of
their time working on what we called bootl eg projects. These
were projects that weren't related to your assignment. At tinmes

peopl e spent even nore than that. | renenber one fellow that
spent a good deal of tinme on another project. It didn't turn out
well. Finally, they had to convince himto stop it and do the

work that was nore inportant froman industrial standpoint. But
we were encouraged to do a lot of work on our own ideas.

FERGUSON: Whom el se did you report to after Carl Black? There
were several other groups.

SCHAEFGEN: Yes. | reported to Wtthbecker for quite a while.
reported to George Lanzl. | thought he was one of the best
managers that | reported to. He had a way of encouragi ng peopl e
to do i ndependent thinking. He would get everyone together in a
neeting and say, "Here's a problemwe're faced with. Wat are
your solutions?" He would point to each nenber. He would wite
the solutions on the board and think about them then say "W'l
select this route." But every one of us had a voice in the

deci sion of what to do to solve the problem

FERGUSON: Were Wttbecker and Lanzl research supervisors?

SCHAEFGEN: Lanzl was a manager at the time. | was pronoted
after about a year to Research Associ ate.

FERGUSON: Did you still report to a supervisor?

SCHAEFGEN:. No, | reported to a manager. Black was pronoted to
manager about the sane time that | was pronoted to Research
Associate, so | was reporting to Black. Then | reported to
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Wttbecker when Black was pronoted further. Wttbecker was al so
a manager. | think | reported to Black, then Lanzl, then
Wttbecker, Tod Canpbell, Eugene Magat, and then John Giffing.

I worked on pol ypi val ol act one and pol ypi val ol actone fibers for a
whi | e.

FERGUSON: | remenber that one. It was a very interesting fiber
wi th an unusual crystal structure.

SCHAEFGEN: Yes. It had a helical structure, but it also had a
zi gzag structure, which was not as stable. It also had two types
of structures -- alpha and beta. |If you had it in one structure

and it went over to the other, then it would induce sone
permanent fold winkling, as they say, and you sinply coul dn't

get these winkles out. "Box winkling”" was the Achilles heel of
that fi ber.
FERGUSON: | did a little polypival ol actone work later. The

nmononer was al so cl assified carcinogenic, wasn't it?

SCHAEFGEN: That's what really killed the whole thing for good.
In other words, people always thought that there m ght be sone
possibility of resurrecting it. One neat thing about

pol ypi val ol actone is that you can get very high nol ecul ar wei ght.
By sinmply refluxing the nononmer in a cheap hydrocarbon sol vent
you can get over a mllion nolecular weight. You would then
collect it. There was no viscous solution to deal with. It was
then nelt spun. |It's very hydrolytically stable because of the
hi ndered nature of the ester linkage. 1t's also highly
crystalline. 1t approximates the crystallinity of polyethyl ene,
ei ghty percent or nore. It has a lot of interesting attributes.

FERGUSON: Were you principally involved in pioneering new fibers
and conpositions?

SCHAEFGEN: Yes, new fibers and new conpositions. | worked a
good deal on polyacrylonitrile. There it was nore
pol ynmercharacteri zation. | worked with Conrad Bohn and Wl Iliam

O Statton. We published a paper on it and its laterally ordered
structure (7). W concluded at the tinme that one sinply couldn't
make a polymer that was highly three-di nmensionally ordered and
woul d have the properties, let's say, of the isotactic

pol yolefins. If you made isotactic polyacrylonitrile, it

woul dn't have simlar properties, because the nitrile group
controls the structure, rather than the stereochem ca
configuration of the carbons along the chain. People disagreed
with us at the tine. Apparently our conclusions have hel d up
because no one has succeeded in preparing a highly isotactic

pol yacrylonitrile.
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FERGUSON: | thought the only successful preparation involved the
urea canal conpl ex.

SCHAEFGEN: In this case, it is still questionabl e whether they
achi eve very much isotacticity. You know, with the poly(al pha

ol efins), you mght get 96 or 98 percent. |If they achieved 80 or
90 % with polyacrylonitrile, I'd be surprised.

FERGUSON: Well, you're right on that. | neasured it.

SCHAEFGEN:  You see, | think you need sonething that's 95% or
nore stereochem cally pure before you get into the high
properties. It's sonething that goes up very quickly,
asynptotically, when you get up to very high configurationa

purity.

FERGUSON: Actually, Olon polyacrylonitrile has done fairly well
over the years.

SCHAEFGEN:. Yes, it has. On and off, | have worked on it. |
worked in the early days of the isotactic polyners, trying to
apply it to polynmers with functional groups. A lot of this work
was not published.

FERGUSON: Was this in polyolefins?

SCHAEFGEN: No. It was in other things, such as isotactic
pol ystyrene, polyacrylonitrile.
[ END OF TAPE, SIDE 2]

FERGUSON: How | ong were you in Central Research?

SCHAEFGEN:. | spent a year in the Central Research Departnent.
That was back in 1965 or so. There |I worked on sone
pol yhydr oborane chem stry. It was too expensive to be considered

for fibers. W made sone films fromit, but it sinply wouldn't
make the grade for any industrial use. W explored a nunmber of
possibilities.

FERGUSON: Earl Mietterties was the borane chem st. Were you
i nvol ved with hinf
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SCHAEFGEN: No. W/ lliam A Sharkey was the supervisor and Vaughn
Engel hardt was the associate director. | think it was
Engel hardt, but it m ght have been Burt Pratt.

FERGUSON: Probably Engel hardt. That period was sort of the
begi nni ng of interchange of personnel between Central Research
and the operating departnents. Until then, the operating
departnment research | aboratories were pretty independent and
didn't interact a great deal with Central Research, did they?

SCHAEFGEN: Except that we did sponsor projects in Centra
Research. The people that were on projects would cone over to

Pi oneering Research to report on what they were doing. | think
Charch operated this project systemfairly well, because he would
have peopl e cone over, especially when they asked for nore noney
to continue sponsorship. They would give a report. At that tine
he felt that after six nmonths sonething practical should be on
the horizon. Oherwise, he didn't feel inclined to support it
again. Wen they asked for noney and they put forth their

vari ous plans, he would ask a very | eading question. He would

say, "Well, just suppose that you succeeded in doing all of these
things that you plan to do. Where would you be then? How would
it show any potential for giving us a new product?" [If they

couldn't answer that question very positively, the chance of
continued support was very slim

Charch was a very bright fellow and coul d see where things
were going. He would encourage people, but still, he had the
i ndustrial background and viewpoint that had to be satisfied
bef ore you began to spend nore noney on a project and increase
t he personnel

FERGUSON: Did you have to wite quarterly reports on each
proj ect ?

SCHAEFGEN: | think that's right. | think it was two or three
reports a year initially. At that time, Central Research had
four reports a year, but that has gone the other way around now.
Central Research wites fewer reports. Pioneering Research
requires, supposedly, at least two reports a year. They give
oral reports about every three or four nonths.

FERGUSON: Each researcher?

SCHAEFGEN: Each research nman.

FERGUSON: We even wote weekly sumraries, when | first cane.
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SCHAEFGEN. W had weekly summaries, too. | think that went out.
The supervisor could require it, sinply as a way of nonitoring

research. It was a convenient way. W had what we called
nmonthly letters that we had to wite. These were intended for
hi gher managenent, but they were very terse sumaries. | think

t he best way of keeping track of research was the oral reports,
and the so-called Pioneering Research reports. People had to

t hi nk about what they were doing and summari ze their thoughts.
think this is the best way of bringing honme to themthe inportant
contributions that they m ght have made. You had to put in a
sunmmary and concl usi ons of exactly what you did. This required a
good deal of soul searching and asking, "Am| on the right track,
and am | doing it correctly?"

FERGUSON: Did you work on nylon at all?

SCHAEFGEN: Very little, perhaps in a consulting capacity.

FERGUSON: How about Dacron pol yester fiber?

SCHAEFGEN: | did very little on that. It was nostly exploratory
work on new fi bers.

FERGUSON:  You nentioned Ol on and pol yacrylonitrile.

SCHAEFGEN: | did work on Ol on, because it perhaps needed nore
work. It was the weak sister of the fibers. W wanted better
properties, higher nol ecular weight, higher tenacity, higher
nmodulus. | was usually involved in the really pioneering type of
work on new fibers, changing fibers drastically to alter
properties. | was involved in making new polyners -- the

pol yam des, pol yesters, new vinyl polynmer types.

FERGUSON: Were you involved in the linear polyaram d work?

SCHAEFGEN: | worked to sone extent on it. | was working on sone
new spi nning systens, using anhydrous hydrofluoric acid to
di ssolve the aram ds. That was pretty close. | had the idea of

maki ng nore concentrated solutions in hydrofluoric acid, because
it was a very nuch | ess viscous solvent to start with, so the

pol ymer solution was | ess viscous. You could build up a higher
concentration wthout increasing the polymer solution viscosity.
The only trouble was that when you heated these solutions in
order to get lower viscosity, it degraded the pol yner.
Hydr of l uoric acid degrades the polyner nuch nore quickly than 100
sul furic acid. Had this succeeded, | may have had the sane sort
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of success as with sulfuric acid.

FERGUSON: Then you got involved in the nelt anisotropic
pol ynmer s?

SCHAEFGEN: Right. The idea was to make the structure stiff
enough, but sinply introduce substituents or use copol ynerization
to reduce the nelting point, or nake it nore anorphous. If the
polynmer is still linear, it should have high properties. | think
the linearity of the structure is the nore inportant than, let's
say, crystallization or perfection of the structure. You can
achi eve the high properties sinply by having a Iinear structure,
no matter what the nature of the mcrostructure is. A copolyner
can have various substituents as long as you don't disrupt it so
much that it can't formliquid crystalline phases. That was the
basis of this idea. At the tinme, the thought was that the

sol vent separates the nolecul es and prevents three-di nensi ona
crystallization. If you work with the neat polyner, it's going
to crystallize before it will formliquid crystallization phases.
If it can get ordered enough to forma liquid crystalline phase,
it's sinply going to crystallize. Flory even expressed this
idea, but we tried it anyway and it worked.

FERGUSON: Have you publications or patents on this area?

SCHAEFGEN: W have patents but we never did publish it (8).
There are sone publications comng out now (9). I'mgiving a
paper on the synmposiumwe're planning for Princeton in August of
this year. W' re having an international synposiumon ultimate
properties of polyners.

FERGUSON: Do you recall when Flory started back with Du Pont as
a consultant?

SCHAEFGEN:. | arranged to have himcone back. It was in the
1955- 1960 period. He couldn't consult when he was working at the
Mellon Institute. He was full tine at Mellon. It was a quasi -

i ndustrial organization. After he left Mellon he started
consulting with us.

FERGUSON: He was at Mellon before Cornell ?

SCHAEFGEN: No. He went to Cornell first. W nust have had him
when he was at Cornell, and then he couldn't consult while he was
at Mell on.
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FERGUSON: I don't think he consulted with Central Research unti
recent years.

SCHAEFGEN. No, he didn't. | don't know why that was. He was a
textile fibers consultant all the tine, but he didn't like to go
out to the outlying |aboratories. He said their problens were
too applied and he didn't feel it was worth his while. He was
very jealous of his time. He didn't have that nmuch, so he didn't
want to consult in fields where he felt he couldn't nake a good
contribution. He thought it was a waste of their noney and his
tinme.

FERGUSON: In truth, Central Research wasn't doing rmuch in
polymers fromthe late 1950s to m d 1960s.

SCHAEFGEN: That's right, too.

FERGUSON: One of the reasons you and | were invited to Central
Research was the need to do nore basic research on pol yners,
because the operating departnments were cutting back.

SCHAEFGEN: Right. They were getting nore into nodifying

exi sting polyners to make new products. They were not nmaki ng new
structures or doing basic research. That gap had to be filled by
sonmeone el se.

FERGUSON: Were you ordinarily Flory's host when he canme?

SCHAEFGEN: Yes, | was his host until | retired.

FERGUSON: Did you nmaintain a close personal friendship with
Fl ory?

SCHAEFGEN: Yes. W exchanged Christmas cards. W tal ked and
met frequently. | knew his whole famly.

FERGUSON: How about other consultants that you worked with?

SCHAEFGEN: | knew Marvel pretty well and acted as his host at
times.

FERGUSON: Did you use [Walter] Stockmayer at all?
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SCHAEFGEN:. | have talked to Stockmayer and | thought he was al so
an excellent chem st. He |acks the breadth that Flory had.

FERGUSON: What function do you feel the consultants perfornf

SCHAEFGEN: That's a difficult question to answer. Wy don't |
speak in general terns? | feel nobst people thought that
consultants were useful as sounding boards. 1In other words, you
could tal k about your ideas. They would tell you whether you
were on the right track. Flory, of course, had a very keen

insight. If you were pronoting sonmething on the basis of an
i nadequat e theory, he would tell you right off that you just
couldn't do this sort of thing. |In addition, consultants

inspired you, too. They had a different viewpoint. They brought
in their experience in other fields, so you were inspired talking
to them As far as help on the individual projects, you
frequently didn't get too nuch of this, because you knew the

subj ect better than they did. To think that you could bring in
sonmeone for a day, tell themconpletely what you' re doing and

t hen expect themto nmake a worthwhile contribution, is just
expecting a little too much.

FERGUSON: Now you're a consultant. \Wat are the problens on the
ot her side of the business?

SCHAEFGEN:  You really ought to ask the people that consult wth
me, shouldn't you?

FERGUSON: |' m aski ng you

SCHAEFGEN: | have one advantage. | do keep up with all the work
that's going on, so they don't have to fill ne in with the
background. | have the industrial viewpoint of what they're
after and how one goes about it. | have sonme advant ages over the
person comng fromthe university. | also work a little bit
differently. 1 will read up in areas, in which I know I'm goi ng
to consult, in advance. | wll have follow up work in which

Will bring things to their attention. | wll think about their
problens in between. So, in fact, | will have sone ideas to

start out with, whereas a consultant fromthe university wll
cone in cold.

FERGUSON: When did you retire?

SCHAEFGEN: The end of Novenber in 1982.
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FERGUSON: Was that part of the Voluntary Retirement |ncentive?

SCHAEFGEN: Yes, the first one. Since then I formed nmy own
consul ting conpany, which I call ELJAY for Laura and mnyself.

FERGUSON: Are you consulting entirely for Du Pont?

SCHAEFGEN: | consulted for an oil company for a day.
Unfortunately, oil conpanies have fallen on bad tinmes, so | never
went back there. | think they dropped the whole research idea

that they were working on. But | have consulted with a conpany
called "SAIC' who had a governnent contract from NSF to eval uate
Japanese technol ogy versus Anmerican technology in the field of
advanced materials. | filled a niche with a group of other
people, and we're putting out a report in a couple of nonths
(10). We nade an oral report in Washington before a | arge nunber
of governnent scientists and adm ni strators.

FERGUSON: | know you' ve been a |l eader in the American Cheni cal
Society. Did you join the ACS in college or graduate school ?

SCHAEFGEN: | joined in graduate school. |[|'ve been a nenber for
over forty years.

FERGUSON: And you're approaching the fifty year mark

SCHAEFGEN: Well, it will take a few nore years.

FERGUSON: You' ve been a counsel or?

SCHAEFGEN: This is ny fifteenth year as a counselor. |'ve
decided to leave it for younger people, so |I'mnot running again.
I"ve been on the National Committee on Economc Status for
several years. Before that | was on the Professional Relations
Commttee at the national |evel, and on several subcommttees of
these council commttees.

FERGUSON: Were you a nenber of other societies as well as the
ACS?

SCHAEFGEN: |'ve been going to Gordon Conferences in polyners for
a nunber of years now and was chairman of that conference in
1970.
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FERGUSON: Have you gone frequently or just occasionally?

SCHAEFGEN: Since | was chairman in 1970 I have been going every
year, and | went a nunber of tines before that.

FERGUSON: Have you ever gotten involved in the Wnter Gordon
Conferences out in California?

SCHAEFGEN: |'ve been there only once, but | didn't get involved
in an official capacity.

FERGUSON: Was that separate fromthe Gordon conferences in the
summertine?

SCHAEFGEN: It is separate. They elect their own officials and
they run entirely separate. It's run in the same way. They get
funds and arrange the program The conference chairman is purely
on his owmn. He's responsible for the whol e conference, including
t he organi zation and getting it running.

FERGUSON: How about your |ocal ACS participation?

SCHAEFGEN: 1've held the office of treasurer, secretary, and
chairman of |ocal sections. | was treasurer of the Akron section
when | was at Goodyear. | was secretary, alternate counsel or
counsel or, and chairnan of the Del aware section. |'ve been on
some conmittees as well.

FERGUSON: Has Du Pont been supportive of your activities there?

SCHAEFGEN: They were supportive, providing clerical help and
covering tel ephone calls. |[|'ve been working to sone extent
duri ng working hours on |ocal section business. So, they've been
supporti ve.

FERGUSON: Let's talk a little bit about publications and
publication policy. Wre you encouraged to publish at Goodyear?

SCHAEFGEN: Fl ory encouraged people to publish. | don't think
Goodyear cared. They were sort of passive on the subject. Flory
publ i shed al nost everything that he could publish at the tine.
There it was a wi de open policy of publication. Du Pont, of
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course, is different. They have a review ng system Anything
that has any potential comrercial value has to be withheld. W
have so many operating departnments interested in polyners, and
any of them can wi thhold publication. The publication rules that
you have to satisfy are sinply nore and nore difficult to
fulfill. There's nore editing of what you publish, so that it's
much nore difficult at Du Pont to publish

FERGUSON: Did you find this inhibiting? D d it discourage you
from publ i shi ng?

SCHAEFGEN: No, not really. W tried and if we didn't succeed we
had to accept it and went on. The thing that's nost difficult is
that you find that if you start sonmething and do sonme work, other
people will get in onit. They do notice patents. So, when you
get around to having publications cleared, you find that nost of
the things you want to publish have already been done by sonebody
else. This is alittle bit difficult to accept, but you' re being
paid to put forth inventions. You have to accept that. |[If you
want to publish, you don't go to industry, you go to a

uni versity.

FERGUSON: Do you feel that Du Pont rewarded people for
publ i shing? Ws this considered to be negative or positive?

SCHAEFGEN: | think it's neutral. | thought that Stephanie
Kwol ek has achi eved a good deal of honor in her field. | don't
t hi nk that she has received the sane sort of treatnent fromthe
conmpany. | think she shoul d have been pronoted.

FERGUSON: She did too. She should have been pronoted mnuch
sooner, | think. For a person who had only a bachel or's degree,
she has achi eved significant recognition

SCHAEFGEN: That's right, but I think it's pretty nmuch neutral
If there is a question on the fence, | think soneone that has
achi eved a reputation outside the conpany m ght gain value from
this.

FERGUSON: | frequently felt nmany of our outstanding people were
not recognized within the Du Pont conpany as well as they were
anong their peers in the outside scientific comunity. Have you
had t hat feeling?

SCHAEFGEN: Somewhat, but it really wasn't that inportant. |
t hi nk that people were recognized within the conpany if they did
work that was worthy of publication. |If you do publish, do
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conduct neetings, and you're active in society affairs, it shows
a conpetence that should be recognized within the conpany too.

It shows a degree of |eadership. It shows a degree of scientific
conpetence that has to be recogni zed. Soneone that publishes and
is subject to a review ng systemother than within Du Pont has to
be nore careful in what he does, to have a higher degree of
conpetence than for many of the things that are published within
the conmpany. | think it's worthwhile.

That idea was even expressed by sonme of the higher people in
Central Research in a series that | had in the Del ChemBulletin
some years ago. | asked certain questions. | think it was Ted
Cai rns who thought that soneone who had published outside subject
to a peer review system showed a conpetence beyond the person who
only publishes within the conpany.

FERGUSON: \What are your feelings about the changes in the

prof essi onal status of chem sts, or the approach of chem sts to
their work, fromthe tine that you were starting out to the
present tine? Are there any significant changes that you see?

SCHAEFGEN: Are you tal ki ng about changes that should be nade or
are bei ng nade?

FERGUSON: First, about changes in research policy in industrial
conpani es, Du Pont in particular.

SCHAEFGEN: There has been a great deal of work and many
inventions made in the field of chem stry, fromthe tinme when
started. The need to becone even nore inventive and nore

i nnovative is even stronger today. A nunber of inventions have
been made, so the field that's available is not as great. You
have to give nore freedomto the individual chem st to do his own
work. | don't think that you can direct research the way you did
previously. You don't have the nunber of projects that have to
be manned and specific directions given for devel opnent worKk.

So, we have to allocate nore funds for innovative work and
continue it for along tinme. | think if we don't, we're going to
run afoul of foreign conpetition, such as they have in Japan and
Germany and ot her countries where they will show nore persistence
in a given field and nore work to achieve success. W tend to go
into sonmething, and if it doesn't succeed in six nonths, we drop
it. | think the time is com ng when we'll have to devote nore
time to it, and encourage people to do nore individual work, and
to exercise their greatest ingenuity in order to be conpetitive
in innovative research

I nnovative research is where we're going to keep ahead of
the foreign conpetition. If you |look at Nobel Prize winners in
the U S. versus other countries, if you | ook at the nunber of
significant inventions and where they have been nade, they've
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been made in the U.S. for the nost part. That has kept us ahead
because when you cone to applied research, |ower cost foreign
work, and | ower cost foreign research is a form dable problem
They're going to beat us out economcally in this field all of
the time. W can stay ahead innovatively, because we have the
system here of encouragi ng people to be innovative fromthe

uni versities on.

[END OF TAPE, SIDE 3]

SCHAEFGEN: The nessage |I'mtrying to get across is that we need
peopl e who think broadly, try to get at the very basic concepts,
and aren't afraid to tackle problens that |ook very difficult. A
ot of industrial research people think that if a problemis
difficult, they're going to get a bad performance review if they
haven't made sufficient progress. Everyone tends to | ook at

probl ens that can be solved easily. Even in graduate school

they tend to work on problens that can be solved so you can get
your degree and go on.

But we're conpetitive nowwth the whole world, and we have
to stay ahead of them | think the field in which we can stay
ahead is in the innovative, basic research area. W have to
encourage that sort of thinking. W have to encourage people to
tackle very difficult problens and conme up with solutions. W
have to be persistent enough to continue to provide the noney and
research facilities. W need supervisory and manageri al peopl e
who are also very technically conpetent and can recogni ze the
types of research that have to be done. Perhaps their role would
be to steer people clear of getting up blind alleys and getting
into areas that yield only nmediocre results. As |long as you
encour age people to go along the right path and |leave it up to
themto determine howto get there, I think that we'll keep ahead
of conpetition.

If we still make the innovative discoveries and have a good
patent systemto protect them we're going to stay conpetitive in
the world market. The other countries may have sone advant ages
in the applied, devel opment and production ends by being nore
efficient, and especially with cheaper |abor costs.

FERGUSON: Do you think that's the way things are going? It
seens to ne that there is a |ot nore enphasis on "research by
objectives," as it's called, or on "m ssion-oriented research,”
as the governnent calls it.

SCHAEFGEN: | think you need a conbination. You can have this,
but we certainly ought to allocate our resources in the
i nnovative and new areas as well. This is no different than

bef ore except that perhaps it takes nore people and nore brighter
people to nake these discoveries. So they have to put nore
effort on this. | think that this is being done now, say in the
bi ol ogi cal field, at Du Pont. They have all ocated nany nore
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resources. | see in Pioneering Research that there isn't as nuch
detailed direction fromthe top. It's up to the people

t hensel ves to fornmul ate their objectives and how to get there.
think this is inportant.

So, | think that the free enterprise systemwll swing to
that which is successful, and they'|l|l recognize that they have to
go in this direction.

FERGUSON: How about talking a little bit about your famly.
VWhat was your w fe's maiden name?

SCHAEFGEN: Her mai den nane was Laura McConathy. She went to
school at Kentucky and we net at Chio State where we were both
graduat e students.

FERGUSON: What was her field?

SCHAEFGEN: Her field was physical chem stry. She was working on
a rather new field involving properties of gases above the
critical tenperature. This required sone relatively heavy new
equi prent. The difficulty was that the professor she was working
for, Edwin Lassettre, went on the Manhattan Project and left. No
one else really took over the project. So she settled for doing
all of the course work for a Ph.D. but never finished the
research. Then, she went to Goodrich and I went to Goodyear. W
dated and decided to get married. It was rather interesting. O
course, they were two rubber conpanies that were in conpetition
In fact, three weeks before we were to be married her boss cane
to her and said, "You know Laura, we discussed this matter at the
staff nmeeting and we decided that it's all right. You can go
ahead and marry that fellow from Goodyear." [l aughter]

FERGUSON: They didn't force her to nmake a choi ce then.

SCHAEFGEN:  No.

FERGUSON: What year were you married?

SCHAEFGEN: We were narried in 1945.

FERGUSON:  You were both in Akron for about a year?

SCHAEFGEN: Yes. About a year.
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FERGUSON: She went to school in Kentucky. Was this an
under gr aduat e col | ege?

SCHAEFGEN: Yes, the University of Kentucky.

FERGUSON: Where's that?

SCHAEFGEN: I n Lexington. They have a basketball team you know.

FERGUSON: \here was her honet own?

SCHAEFGEN: It was Lexington. She lived on a farm

FERGUSON: Her background sounds very Irish

SCHAEFGEN: Scotch-Irish. W were married in Akron at a very
smal | wedding. It was during the war. W flew off to New York
afterwards and honeynooned. She continued working at Goodrich
until she was pregnant with our first child, John, Jr. That was
in 1948. Thereafter, every couple of years, we had a child. W

had nine. John, Jr., is a lawer in Washington. He got a degree
as a physicist at Georgetown University, and then went to
Georget own Law School. After doing graduate work in physics, he

deci ded that wasn't what he wanted to do. He did work at the
Bureau of Standards, and he worked while he went to | aw school .
Now he's in a public law firmdealing with energy issues.

FERGUSON: \Who are your other children?

SCHAEFGEN: Qur second one is Betty (Elizabeth). She wanted to
becone an M D. She graduated in nursing. She wasn't accepted by
col |l eges and universities here so she attended nedi cal school in
Capetown at the University of Stellenbosch. She studied in a

di fferent | anguage. They speak Afrikaans at this school. She
interned there and then did a residency at St. Frances Hospital
in WIimngton. She is working in Atlanta in the emergency room
at an Atlanta hospital. She has three children. She married a
South African

Susie is the next daughter. She majored in English. She
got her master's degree in Library Science and is a librarian for
a large law firmin Colunbus, Chio. She has one child and her
husband is teaching English and witing at ohio State and ohio
Wesl eyan. Hi s hobby is amateur astronomy. He's well known in
this area.
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Bob i s a nmechani cal engi neer and works for the governnent in
t he naval shipyard in Philadel phia. He is unmarried.

Madalyn is an MD. She went to Jefferson University in
Phi | adel phi a and she now works in famly practice in the Ar
Force. She paid them back for their support of her expenses at
Jefferson. She has one child.

Mary is working with retarded adults at Elwn Institute and
is married. Her husband does the sane work. She has an infant
son [born in 1988].

Kathy carries mail. Her husband works at Du Pont in
Pi oneeri ng Research. They have two chil dren

Caroline majors in conputer engineering at Auburn
Uni versity. She has a year to go.

Peter dropped out of school and is working with tel ephone
wiring and other jobs in the |local area. That conpletes the
chil dren.

FERGUSON: How many grandchil dren do you have?

SCHAEFGEN: Seven grandchil dren. The ol dest is nine.

FERGUSON: So with two doctors you have some nedical advice in
the famly.

SCHAEFGEN:  You realize how nuch there is to do in the field of
nmedi ci ne when you talk to them There's an awful |ot that we
don't know. The nedical horizon and the fields of biochenistry,
nmol ecul ar bi ol ogy, and chem stry are still w de open. This a
frontier that has great promse for its ability to hel p mankind.

FERGUSON: Did Laura get a chance to practice any chem stry after
the children started getting ol der?

SCHAEFGEN: No, not while the children needed attention. She now
hel ps in our joint consulting firm ELJAY Associates, Inc.

FERGUSON: | see she shows up at many of the ACS neetings.

SCHAEFGEN: Well, she's also an enpl oyee of the ELJAY
Corporation. She helps ne in nmaking reports up and | ooki ng up
some of the literature. She's also active in the League of Wnen
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Voters, Pacemin Terris, and the Nucl ear Freeze Myvenent.

FERGUSON: Is there sonmething that you'd like to tal k about that
we didn't cover?

SCHAEFGEN: O course, | still like sports. | play golf and
swm |'ve played bridge over the years at various |evels.

FERGUSON: W1 Il you nmention others of your scientific coll eagues?

SCHAEFGEN: Well 1've been good friends wi th Paul Mbrgan,

St ephani e Kwol ek, Emm e [ Enerson] Wttbecker (who's retired), and
people in other departnents, including yourself. Also, there are
people from ACS that |'ve worked wth.

FERGUSON: How about Don Ni eder hauser, Warren's brother? Don was
a physical chem st, wasn't he?

SCHAEFGEN: | think he was nore of an organic chem st.
Ceneral ly, one speaks of polyner people as polyner chem sts. It
transcends any discipline in organic or physical. You do what
has to be done. | certainly knew Don and talked to hima |ot.

He had quite an interest at one time in polynerization of
acrylonitrile in the presence of zinc chloride and spinning these
solutions or casting films. The polynerization was very fast and
initiated by light and by a catal yst.

FERGUSON: What about interactions with the people at the plants.
Did you go down to the plants on occasi on?

SCHAEFGEN: Very seldom All of the work | did was in the
primary stages, so | didn't work on any of the devel opnent
projects at all. | did not do any of the scal e-ups.

FERGUSON: If you had to do it all over again do you think you
woul d pick chem stry?

SCHAEFGEN: | would think so, especially in the tinmes we grew up
in. Chemistry was just starting to expand and show its val ue.

It was a good field. Those were fine working tinmes we had. W
saw the field grow W saw chem cal neetings of two or three

t housand go up to ten thousand. There was a great proliferation
of the nunber of conferences held. There were books and
l[iterature expansion. We witnessed the growh of the field.
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Now whet her you woul d advi se people to go into that field at
the present time is questionable. | think if you're good and
want to get into new things, chemstry still has a | ot of
prom se. Even the old fields of polyners and fibers and plastics
are still growing. There are still inventions to be nade and one
sees that they're being nade. It's not as wide open as it used
to be, but there's always roomfor good people in these areas.

In the new fields |ike biological chem stry, the opportunities
are many and varied. Chemstry is still a good field to be in.

FERGUSON: Who hel ped you particularly in your career? You
mentioned Flory, of course.

SCHAEFGEN: There was Flory, of course, and [ Ml col n] Dol e at
Nort hwestern. [Charles] Hurd at Northwestern was anot her

i nfl uence. There was Newran, who was mny preceptor, and Verhoek
at Chio State. At Goodyear it was Flory and the people that |
worked with too, such as Rabjohn, Leutner, and Fox. Fox was a

good friend for many years until he died. | knew [Herman] Mark
fairly well, and there was Stockmayer, Harold Scheraga, and nany
ot hers.

FERGUSON: Scheraga was never a regular Du Pont consultant.

SCHAEFGEN: No. Well, | knew himand EmI| Ot, [Harold] Spurlin
at Hercules, [Arthur] Tobolsky at Princeton, and Bill Cul bertson
at Ashland GIl. He is very conpetent.

FERGUSON: Dr. Malcolm Dole is a very courtly gentleman. He was
fairly active in the Polynmer Division, wasn't he?

SCHAEFGEN: He gave papers in the pol yner division, but he wasn't
i nvolved in the governance of the society. | think Bernhard
Winderlich, now a Du Pont consultant, worked for Dole. Leo
Mandel kern, Jim Mark, and Ji m Econony are al so people | know
wel | .

FERGUSON: On the average, how many neetings did you attend
during a year?

SCHAEFGEN: Onh, it probably only averages out to one or two, but
t here have been a |l ot of years. And recently, of course, as a
counselor, |I've been to al nbst every ACS neeting. |ncluding
Cordon conferences, in the last fifteen years, |'ve probably been
to three neetings a year.
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FERGUSON: How nany years total were you at Du Pont?

SCHAEFGEN: 1951 to 1982, so that's 31 years.

FERGUSON: Well, John, for the Center for Hi story of Chenistry,
certainly appreciate your giving me your time. |It's been very
i nteresting.

SCHAEFGEN: It's been a pleasure, Ray.

[ END OF | NTERVI EW
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