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ABSTRACT

Dr. Robert Arnmstrong describes his chil dhood in Nebraska
and Arizona and how he managed to support hinmself through
under graduat e and graduate studies at the Massachusetts
Institute of Technology. He recollects the faculty at MT and
t he support that sone of his teachers gave himduring his stay
there. After graduate research, Arnstrong noved to the U S
Rubber Conpany, where he coupled investigations of rubber
vul cani zation with pioneering research on radica
pol ynerization; he early recogni zed the value of systematic
studi es of copolynerization. During World War Il he was
persuaded to work at the North Anmerican Rayon Conpany and he
briefly alludes to the conditions he found at their production
plant. Soon after WA I, Arnstrong started his career at the
Cel anese Corporation, which was to last until his retirenment.
He describes his functions as he progressed up the corporate
| adder and al so outlines his involvenent with the establishnent
of the Research Triangle Institute.

| NTERVI EVER
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of the Departnment of Earth and Environnental Sciences in 1988.
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the oral history programat the Becknman Center since 1985, and
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the Anerican Chem cal Society for 1987.
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| NTERVI EW Robert T. Arnstrong

| NTERVI EED BY: James J. Bohning
LOCATI ON: Hi ghl and Beach, FL
DATE: 1 May 1986

BOHNING Dr. Arnstrong, you were born on 27 Decenber 1909 in
Chadron, Nebraska. Can you tell me sonething about your father
and not her; their nanes and occupati ons.

ARMBTRONG My father, WIIiam Dawson Arnstrong, was born in
lowa. My nother was Alice Wnifred Cole who cane to Nebraska as
a child and survived the Sioux wars, hidden in a cistern through
many of them | do not renmenber Nebraska during ny chil dhood in
as much as ny family noved to Arizona in 1912, the year the state
was admitted to the Union and there ny earliest nenories begin.

BOHNING D d you have any brothers and sisters?

ARVMSTRONG. | had one brother, Cole, three years older than | who
was an MT graduate in electrical engineering and ended his
career with AT&T as chief engineer. Then he went to a governnent
security group in Washington for his last few years. He died
about ten to twel ve years ago.

BOHNI NG What did your father do?

ARVMSTRONG. I n Nebraska, ny father was a county treasurer. But
he was rather a ne'er-do-well character, always hunting the pot
of gold at the end of the rainbow. H's history was that he grew
up on a farmw th nmany ol der brothers and sisters who inherited
the farm He headed west and became a cow puncher, bringing
cattle up from Mexico to the end of the railroad at Qmha. Then
on to the Kl ondi ke and the gold rush. 1In keeping with that, he
was hunting new goals and with a new state coming into the union
he went to Arizona, where he started a bank. There was a pretty
thin population; at that tine the population of Arizona was about
one person per square mle. However, the bank foundered and so
we homest eaded.

BOANING \Were in Arizona?

ARVMSTRONG. I n the southeast corner, originally Bowe; we
honmest eaded ei ght mles east of Bowie at a section-head then
called A ga on the Southern Pacific Rail line. M nother taught
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school. It was a small schoolroomand a four mle wal k each way.
She taught all classes fromfirst grade through high school.
Since | couldn't be left at hone alone, | had to enter the first
grade when | was four years old.

BOHNI NG  How |l ong did you have your nother as your teacher?

ARMSBTRONG | had no other teacher until we went back to Nebraska
in 1918 so | would have been in sixth or seventh grade. M
mat er nal grandnot her was getting old and wanted her back there.
So | then went to public school in Cody, Nebraska.

BOHNI NG  Where did you go to high school ?

ARMBTRONG The real answer is that | didn't. | went briefly for
a nmonth or two in Lovel and, Colorado. M/ nother had died in
Cody, Nebraska when | was twelve. Then | went for two years to a
uni que school. It was a prep school associated with what was
then the Col orado Agricultural College at Fort Collins. They had
a prep school called the Shorthorns designed for the children of
farmers around the state; the school had a six nonth termso the
children could work in the fields in the fall and spring. The
curriculum offered was Agriculture and Mechanical Arts, the
|atter which I took included practical courses |ike forge,
foundry, machine shop, pattern making, nmechanical draw ng, and
things like that. Then my brother, who was attending the

coll ege, decided to go to MT, so he went east. M father and I
followed and I went to work in Boston as a stockroom boy at U. S.
Rubber for several nonths, | guess for the better part of a year.

BOHNI NG  \What year was that?

ARMSBTRONG  That woul d have been 1925. Then | got the idea that
I"d like to go back to school, so | went up to the State House
and asked where | could go to school in Boston. They were aghast
and said, "Well, why aren't you already in school?" They
suggested that | go to Boston English H gh. That was in February
of 1926. | took a rather heavy |oad of courses for the second
term At the end of the school year, they wanted a conference to
deci de what ny course schedule m ght be for the foll ow ng year

| renmenber replying, "Well I'"mnot going to be here. 1'm going
to MT". | took MT entrance exans and col | ege boards and went
to summer school. Lo and behold | was interviewed and got into

M T; the nost serious problem being the square on the
registration formwhich said "age' with a note saying that no one
under the age of seventeen could be admtted. | was only sixteen
but I wote down seventeen. Then ny conscience got the better of
nme and | wote a six down over the seven and it ended up as a

bl ack bl ob. But they let nme in anyway.
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BOHNI NG Were there any teachers, other than your nother, who
i nfluenced you in any fashion?

ARMBTRONG Not that I'maware of fromthose years. | was not
interested in school. The word was; “~Robert could, if he would
only try." 1 didn't have nuch interest and to this day, | have

no i dea of how it happened that | turned nyself around and took
an interest. Probably due to Max [ Maxwel|l] Parshall who rooned
with ny brother. He ended up as a professor of chemstry at Fort
Collins, Colorado. He's nowretired and I haven't been in touch
with himfor many years. | think he encouraged nme; | renenber
his bringing home little bottles of hydrochloric acid and so on.
He woul d show ne its action on netals. | kept themup on the
roof of the building. | think that was the real stimulus.

BOHNING Did you have any chem stry experience prior to entering
MT?

ARVMSTRONG No. None at all

BOHNI NG What about physics and mat h?

ARMBTRONG As you gather | just didn't have proper high school.
In Fort Collins they were vocational courses. Then | was only at
Boston English High for a few nonths, where | had second term
French but it was really quite hopeless. Anyway, | recall taking
French, German, and solid geonetry in the sumer. At that tine
M T gave summer courses for students who hoped to get admtted
and woul d enter on conditions. There were two or three
conditions that had to be cleared up ny freshman year.

BOHNI NG What was your brother studying?

ARMBTRONG My brother was studying electrical engineering. He
was in an industrial cooperation electrical conmunications
course. So he worked alternating one termfor AT&T and one term
back at MT during that period. | think he finished with the
Masters degree in 1928 or 1929.

BOHNI NG  What goal did you have in m nd when you entered M T?
Did you select chem stry when you entered?

ARMSGTRONG  Yes. The classmate of ny brother's was in chem stry
and that's how | happened to do so. | registered in chem cal
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engineering to start wth, but then | transferred to course five
chem stry at the end of the first term

BOHNI NG Why did you switch fromchem cal engineering to
chem stry?

ARVMSTRONG. | suspect chem cal engineering was an effort to be
slightly different than Max Parshall and the recognition, when I
got there, that science was just a little kick above engi neeri ng,
after all. [laughter]

BOHNI NG What were your courses that first year?

ARMBTRONG I norganic chem stry was the nost inportant, of

course. Beaker' Joe [Joseph W] Phelan is especially worth
mentioni ng. Professor Phelan was a full professor teaching

under graduat e i norgani ¢ chem stry; also there was H Mnnouth

Sm th teachi ng freshman undergraduate inorganic chemstry. | was
in Phelan's classes and yet it seens to nme the crucial thing is
not so much that | renenber what they taught nme but that here was
a boy with no noney at all, hungry nost of the tine, and those
two professors recognized it enough to dig into their own pockets
and | oan nme noney to get nme through that freshman year. They
felt responsible for me. When you think of the atnobsphere today
conpared to that. This is extrenely inportant: indeed they
carried ne along for a good nmany years, never at ny request, but
when they saw a crisis. Wwen | left having graduated with a
Ph.D. | still owed those two great professors probably over a

t housand dol | ars api ece which in todays terns would be ten

t housand. They never said a word until | had paid them both
back, about five years after |I finished. After the |last paynent
both of them wote nme such nice notes.

BOHNI NG That's anmazing. | was going to ask you about your
financial support and you just answered that. Did you take sone
mat h and physi cs courses then?

ARMBTRONG Yes. W had regul ar freshman physics and i ndeed we
had a special course in 1926. It was an extra course at eight
o' clock in the norning given in the big lecture hall on the
newest theory of the atom c structure; quite advanced for the

time. Physics and of course calculus. | had to take such things
as descriptive geonetry, physical training--that was a killer,
French, and German. Also, | renenber a special course on

resonance given by the then young Linus Pauling. But the real
pl easure then was not in nmy freshman year but in ny sophonore
year when | could take what they called general studies at MT.
These were two hour a week courses that you really didn't get
credit for except in an offhand way but they counted sonehow. |
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recall Professor [Archer T.] Robinson in English literature and
Professor [Henry G ] Pearson on the appreciation of art. These
were highlights of those early years, but the rest of it was
strictly digging in the trenches.

BOHNI NG What about organic chemistry?

ARVMSTRONG  Under graduate organic chemstry at MT started in

your junior year. | should precede that by saying that foll ow ng
nmy freshman year and still in need, of course, of noney to eat,
was | ucky enough to... Well, first of all when I shifted to

course five, that required one sumrer session termof qualitative
anal ysi s, which presented a major financial problem But having
taken that, Professor [Leicester F.] Hamilton who was then head
of analytical chemstry at MT took nme on as a | aboratory
assistant for the second termof qualitative analysis, so that I
had a job. | taught qualitative analysis in the |lab. By that
time | had turned seventeen and in those days a | ab assistant was
a menber of the faculty so | suspect that | was one of the
youngest official faculty nmenbers MT ever had, purely out of
desperation to eat. [laughter]

Then during nmy second year | took quantitative analysis,

i norgani ¢ chem stry and physical chemstry. | took organic
chem stry in the third year and whilst remaining a | ab assi st ant
in anal ytical during summers, | then becane a | ab assistant of

organic chemstry after | had the course. So |I was always on the
faculty from 1927 until 1937.

BOHNI NG Who were the instructors in both physical and organic
chem stry?

ARVMSTRONG Ml es Sherrill taught physical chem stry and aut hored
a book universally used then in physical chemstry (1).

Prof essor Sam [ Sarmuel P.] Millikan was the head of the

under graduate organic chem stry departnment. The other professor
at the tinme, Professor [H W] Underwood who w ote textbooks
published at the time (2); [Ernest H] Huntress and [Avery A.]
Ashdown were other nanes at the tine. Ashdown did his post-grad
with Staudinger. After Beaker Joe Phel an, Professor Millikan was
the man that | |ooked to nostly and who was so very good to ne.

| think this mght be of sone interest. | suspect there aren't
too many copies of themaround. | happened to run across this.

[ Armstrong gi ves book to Bohni ng] Publ i shed in 1935, just fifty
years ago. | was working for himsynthesizing some conpounds and
wor ki ng out his qualitative analyses. At the tine this was an
extrenely inportant field and nethod of anal yzing organic
compounds. After all we didn't have mass spectroscopy and so on.
"Il give that to you



BOHNI NG  Thank you very much. Are you sure?

ARMBTRONG Yes. |'ve kept practically no papers. [It's a good
place for it to be.

BOHNING Did you do any research as an under graduat e?

ARMSBTRONG | think the nost inportant research | did was a | ong
project for the Wigley Chewi ng Gum Conpany t hrough Professor
Underwood. We were seeking anti-oxidants for chewing gum The
chicle chewing gumin those days was all made out of gutta percha
and it canme in balls full of worns and bugs and filthy stuff. M
job was to incorporate various conpounds and put themin an air
oven at seventy or eighty degrees and test the brittleness every
day and wite up reports. W found aronmatic am nes that retarded
oxidation. | wouldn't be surprised if Wigley Chew ng Gum put

t hose dreadful conpounds in chewing gumin those days. This work
was done at night for Professor Underwood, at $.20/hour. Also he
had ne carry out all the experinents in his proposed new edition
- this was 1927-28 before | had organic chemstry - so it was a
real test. [laughter] M undergraduate research, which | did at
MT as a thesis, had to do with a study of the isomerization of
inorganic nitrites, also preparations of fluorine and sul fur
hexaf | uori de.

BOHNI NG Who was that with?

ARMBTRONG It was with Professor [Walter C ] Schunb.

BOHNING At this tinme the Depression cane along. D d this have
any effect?

ARMBTRONG  The Depression added nore problens to ny existing
problens is all | can say. Having been hungry, | was just a
little bit hungrier. | recall very well the bank holiday but
that didn't pose any problens for ne since | didn't have a bank
account anyway. Wth all of the outside work; for a couple of
years | |ooked after the tel ephone switchboard in the basenent of
a big doctor's office building in Boston where | had a bed. |
kept track of twenty physicians from7:00 p.m to 7 a.m and
studied in between. Finally by the spring of 1930, | coll apsed
and was put in the infirmary. So | didn't graduate with ny cl ass
in 1930; but | guess it was |ucky because | m ght have taken the
only job that was offered to the chem stry class of 1930.
Standard G| canme in, | presune it was Standard of New Jersey,
and guaranteed a job as a filling station attendant to any nenber
of the class who wanted it. Not a single other job was
avai l able. These were hard tinmes and they weren't nmuch better
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the follow ng year when | did get ny bachel ors degree but good
old Professor Mullikan kept ne on as a | ab assi stant which paid
twel ve hundred dollars a year. That was at |east as nmuch as you
could nmake in any other way and so I went on for the Ph.D. |
think it was not out of intellectual ability but out of economc
advant age.

BOHNI NG  You were there for four years for your Ph.D. work? You
got your degree in 1935?

ARMSTRONG  Yes.

BOHNI NG And your B.S. in 1931. Wre you really out for al nost
a year because of your health?

ARMBTRONG | was out one spring and sumrer but then returned the
following fall. MW work that summer was for the Departnent of
Agriculture out in Colorado nmeasuring water flowin the rivers
wor ki ng for Max Parshall's father and | got ny health back pretty
well. | cane back, going after a Ph.D., and nothing remarkabl e
about that except the choice of research topic. | really had

| eani ngs towards physical chem stry, probably because | wasn't

all that good in math and wanted to be better. | got interested
i n spectroscopy and prepared cycl opropane and wor ked assi duously
to get it to high purity. Then I went after the Raman and
infrared spectra. Raman had cone out within the previous three
or four years and nade his fanmpus discovery. Cycl opropane was a
sinple nolecule to study and the symmetry characteristics made it
a rather elegant nol ecule for conformance to symetry rul es.

This was with Gl bert King who was then taking his Ph.D. in

physi cal chem stry. W published this work together (3).

[ END OF TAPE, SIDE 1]

BOHNI NG  How did you select that topic?

ARMSTRONG | have no idea now. | think the nolecul e was
strictly nmy own idea and then |I sought out Professor Ashdown to
sponsor me in organic and Professor Louis Harris to sponsor ne in
physical. He had access to the big new spectroneter in the

physi cs departnent. | don't think it was noteworthy work. E
Bright WIson was very interested. He was anxious to get the
results and | renenber being very chary at this fell ow who want ed
nmy data before | got it published. [laughter] Over the years
|"ve found that that is not an uncomon situati on.



BOHNING Did you continue in support of yourself? Wre you
still a lab assistant and still on the faculty?

ARMBTRONG | was always a |lab assistant until | got nmy Ph.D. and
then I was an instructor in chemstry for two years after that.
As a lab assistant | did not pay tuition - then one hundred fifty
doll ars per year - or | could not have nade it.

BOHNI NG G ven the economc climte as you approached the end of
your Ph.D. work, were you considering |ooking at career options
at that point before you decided to stay on.

ARMBTRONG | think I had planned to teach but the econom cs at
the time were pretty rough. An instructor's top salary was

ei ght een hundred dollars so you really had to do a | ot of

i ndustrial consulting work to survive. | recall a conversation
with Professor Frederick Keyes, in the spring of 1937. He was
head of the departnment and | recall his counseling with nme, going
over every assistant and associ ate professorship and trying to
count how many years before there would be an opening. It |ooked
like it was a good five to seven years. O course we didn't know
there was a war comng then. | think it was also partly a nice
easy way to let ne down. | wasn't all that good anyway. He was
a kind fellow and perhaps it was a nice way of suggesting that it
probably would be a good idea if | got a job in industry. In any
event, that was the turning point and | turned to industry.

BOHNI NG But you did stay on two years as an instructor after
you conpl eted your Ph.D.?

ARMSTRONG  Yes.

BOHNI NG  Wiat did you do during that two year period?

ARMBTRONG | kept on with study of cycl opropane and propyl ene.
| don't know why isonmers always had a fascination for ne. Here
are the publications. | see only one paper published in 1938,

"I nfl uence of Branched Chains on Optical Activity"(4). For the
life of nme 1've forgotten what that was. But the other
publication was in 1936. It doesn't look like I did very nuch.
| really liked classroomteaching. 1n 1936 | was probably
witing up the papers and polishing themup. Then, in 1937, |
left.

BOHNING FromMT in 1937 you went to U S. Rubber. How did that
nmove occur?



ARMBTRONG | was rebellious at the tinme and woul dn't consi der
going with a conpany |like Du Pont or Eastman from whom | had

offers. It's alittle hard to recreate ny state of mnd at the
time. Perhaps | was wise. Maybe the conpetition was too nuch
there. | was attracted to U S. Rubber nostly by one man, Dr.

Roscoe Cerke, who was an extraordi nary research manager. He had
assenbl ed a very conpetent group of people in Passaic, New Jersey
at their central research | aboratory; utterly out of proportion

to the quality of the conmpany in general. It was through Dr.
Gerke and his boss, Dr. WIllis G bbons, the director of research
They did a remarkable job. | was attracted to them and accept ed

a job there that paid two hundred dollars a nonth. That was the
top salary they had ever given to an incom ng enpl oyee at the

| aboratory. Dr. Gerke placed ny desk beside his in this |arge

| aboratory. It was a converted factory with open bays and just a
few partitions. He called ne over to participate on every
conference on any subject, so | quickly had a grasp of the whole
busi ness of the conpany. He |et ne organize and do any research
that 1 wanted to do, and that's how | got interested in the

chem stry of wvul cani zati on.

BOHNI NG Were there other Ph.D.s in this group?

ARMSGTRONG At that time, we had Dr. [John R ] Ruhoff who
subsequently went with Mallinckrodt; Dr. [Melvin] Money, a
physi ci st of some standing at the tinme, a classical physicist.
Dr. [Hugh M] Smallwood was from [Johns] Hopkins and al so was a
physi cal chem st. These three, other than Gerke, were the main
strength at the time that | went there in 1937. [It wasn't |ong
before] we were plunged pretty rapidly into the GRS program
because of the war. As soon as that was wapped up and got out
into the pilot plant, then the nanagenent of U.S. Rubber said
that they nust have a nyl on because Du Pont had just announced
their introduction of nylon. | believe they said that we could
spend up to a mllion dollars if we got thema nylon. That's
where we took off with building a basic and an applied research

gr oup.

BOHNI NG How many years woul d you have been there at this stage?

ARMBTRONG | went there in 1937. M recollection would be that
I worked sinultaneously on sulfur/olefin reactions and on
but adi ene pol yneri zati on al nost fromthe begi nning. But the
but adi ene studi es took precedence by 1939 certainly, maybe 1938.
In that period | recall having several sessions with Bil
[WIliam O] Baker over at Murray Hill [Bell Laboratories] who
was wor ki ng on pol yesters as coatings and insulation nmaterials

and getting his counsel. W were trying to extract fromthe
German patents all the information we could get in order to get
on with the synthetic rubber programand Bill Baker hel ped us a
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little wwth that. The process that we devel oped there noved into
pil ot plant by about 1940. When it went to the pilot plant, we
in research were faced with a rather tough situation in that
managenent said they wanted the nylon. For us young fellows this
was a bit of a trying time, although it bothered some of us nore
than others. Nevertheless, this was when | was given the job of
putting this target group effort together.

My first step was to go out to Kharasch at the University of
Chi cago and interview people there. One of those that I
interviewed was Frank Mayo; | offered hima job and he accept ed.
| nmust say it wasn't that sinple in those days. Frank Mayo cane
out to Passaic and candidates were grilled as they had done when
I went for interview. That's one reason why | went there. The
interview was at |east the equivalent of the doctorate oral; it
was very thorough. Frank put together the fundanental group. |
hired Cheves Walling, and Fred [Frederick M] Lewis. It was a
small group in nodern ternms but a |arge group for those days. |
hired Pliny Tawney from Sherwi n-W I | ians agai nst the advice of
Gerke and put himin charge of the applied group. So we had two
smal | groups at work. Unfortunately, both G bbons, the director
and Gerke were requisitioned away for governnment nunitions plant
managenent. They each went to a different naval ordinance plant.
| hel ped themfor a good six nonths in recruiting for their plant
needs. Then | came back and kept in touch with the group.

However, it's hard to say in retrospect. | left or really was
fired at issue over the allocation of resources between the
applied group and the fundanental group. | had not |earned by
then that you had to build a power structure if you were to
survive in this world. It was all ny innocence of politica
mani pul ation. So | wal ked away fromit and volunteered for the
Navy. | was accepted but sonehow the papers got held up

somepl ace and suddenly | was asked if I would go to Tennessee and
help build a rayon tire cord plant in a place where they knew
not hi ng about tire cord. M rubber experience had carried

t hr ough.

BOHNI NG To go back to your U. S. Rubber days; did you hire
Cheves Walling too or did Mayo hire hinf

ARMSBTRONG  Mayo hired Cheves. | assune | nust have intervi ewed
Cheves. It was a joint process but my inpression was that it was
Mayo's job to formhis own group.

BOHNI NG What was your responsibility with the fellow nen on the
appl i ed group?

ARVMSTRONG At this tinme, CGerke was one of either two or three
departnent heads at the Central Research Laboratories. | was an
assi stant departnent head for research, distinct from
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devel opnent. They didn't call them sections and groups at that
time.

BOHNI NG Were you still involved in | aboratory work?

ARVMSTRONG | was still very much doing | aboratory work. | was
puttering around with ny sulfur/olefin chemstry, fitting in lab
wor k while managi ng the group. | was assigned all kinds of
additional work |ike being in charge of rubber chem cal Iiaison
devel opnment wi th The Naugatuck Chem cal Conpany. | was working
on anti-oxidants, and accelerators as part of the total research
effort. | guess | did that nostly by nyself but |I never |et

rubber chem cal work get into the two groups. They were to get a
new nyl on and weren't to be bothered wi th anything el se.

BOHNING Did you run interference for themw th managenent ?

ARMSGTRONG Indeed | did. This was the trouble. Wen the mature
managenent that had built the U S. Rubber research | aboratory was
call ed away, the second strings, Ernie Hazell and Dr. [Hubert F.]
Jordan becane directors and M. [WIlliam P.] ter Horst becane
department head. These were people who had no synpat hy whatever
for fundanental research and were seeking agricultural chem cals;
i ndeed they turned over the |aboratory for that. They couldn't
get rid of the fundanental group but as soon as an issue cane up
such as the allocation of analytical time, between the applied
and the fundanmental group that's where | had the battle. | |ost
and so | said, "I"'mout."

BOHNI NG What year was that?

ARMSTRONG. That woul d have been 1944.

BOHNI NG  How nuch interaction did you have with Mayo and
wal | i ng?

ARMBTRONG  Scientifically speaking, | may be too hunbl e but
think they were both so far ahead of nme in their training that I
didn't presune to give any gui dance to t hem what ever.
Unfortunately, perhaps, because Frank made pol yethyl ene and Pliny
made pol yet hyl ene terephthal ate, neither of which were pursued
for lack of personnel with specialized eval uation experience.
Frank wote to me in 1947 and said that he had sent off a bunch
of papers on copol ynmerization saying, [Arnstrong quotes] "and M.
Hazel | brought up the point that you should have credit for
initiating the work at the general |aboratories, a point which
woul d not dispute. | pointed out, however, that you should have
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had t he acknow edgnent in the first paper, three years ago, and
the credit mght |ook peculiar in the fourth paper of the series,
and that at the suggestion of Tawney and Terry all nanes except
Mooney's were renoved fromthe acknow edgnent in the first paper.
It was agreed that the encl osed statenent would be sent to the
Journal and that on the renpote chance that you would for sone
reason request it, it could be deleted in proof." (5) The
acknow edgnent was, "The inception of work on copolynerization in
these |l aboratories is largely due to the early decision by Dr.
Robert T. Arnmstrong that a study of copolynerization would be one
of the best approaches to a fundanmental understanding of

pol yneri zation as a whole, a decision which we feel has been
anply justified." Wether that ever appeared in the Journal, [of
the American Chem cal Society] | have no idea. |[|'ve never seen
it sol wouldn't know. What |I'msaying is that | was running
interference for them not directing themtechnically by that
poi nt .

BOHNI NG You al so got the whole group going in the first place
back in the early 1940s.

ARVMSTRONG.  Under Dr. Gerke's pushing and support and defense

It was ny first managenent job and | nuffed it pretty badly in
the end. But not so badly that Mayo didn't carry on for quite a
few years.

BOHNING Did you have sone sort of contact with Mayo after that?
Did you keep in touch with what was happeni ng?

ARMBTRONG No. |I've been a loner all of nmy life. 1've seen
Mayo a couple of times since then. | can't renmenber the

ci rcunstances. That whol e group got together in February of

1968. Cheves wote a note that said, "Dear Bob, the only trouble
with this splendid occasion is that you couldn't be here too.
After all you had a lot to do with getting it all started.”

BOHNING Is there anything el se we shoul d add about that
particul ar period?

ARMSTRONG I don't think so

BOHNI NG The difficulties were conpounded by the war and the top
peopl e | eavi ng.

ARMSBTRONG  Yes. There was a very uncertain feeling by people of
that age of working on sonething for post-war conmercialization
| didn't feel very right about it.
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BOHNI NG You said you tried to join the Navy.

ARMBTRONG Yes. | went for nmy physical examin Newark Arnory.
"1l never forget that. There was a big sign saying report to
the exam ner if you' ve had any of the follow ng, and anbng t hem
was sinus. So | said, "Yeah, |I've had sonme sinus problens.”
"Ckay bud, we'll give you a credit: Approved." [laughter]

BOHNI NG How did the North Anerican Rayon situation devel op?

ARMBTRONG | didn't know anythi ng about power structures and
el ementary human rel ations such that a lad mght get in a liberal
arts college; | was a technician pure and sinple. So | went down

to Elizabethton, Tennessee and carried on sone nodest | aboratory
wor k whil e counseling and consulting with other producers of
rayon regardi ng the building, the design, and so on of this
plant. The governnent required other producers to pool know edge
because we had to have nore rayon tire cord production in a hurry
to go with the synthetic rubber. However, the old textile fiber
end of the plant was in such bad shape it wouldn't operate
successfully. It was the North American Rayon Conpany, a Gernman
conpany whi ch had been seized by our Alien Property Custodi an who
had put in a New York financial type as president and had |eft
the Gernman nanagenent in the plant. The new tire-cord pl ant
operated fairly well but the textile fiber end was down nost of
the tine.

[ END OF TAPE, SIDE 2]

| finally traced down the reason and on the norning I canme in

for ny report presentation, the plant operated fine. It took a
solid year of work to trace it down. There was nothing | could
do about it and so | said, "I"magetting out of here.”

BOHNI NG How many Germans were left? Wre they running the
pl ant ?

ARMBTRONG  Yes. The plant manager was a German and | think he
was not even an Anerican citizen. The technical head was a
German- Anerican citizen through his Arerican wife. | never could
be sure that the technical head knew what he had been party to.

It was the manager of the plant who ordered the correction the
nmorning | brought the charts in. It was a rigid Germanic

at nosphere and | couldn't get back into the section where they
adding the wetting agent. They were withholding it so that the
filaments woul d keep breaki ng down.
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BOHNI NG The people in New York were not even concerned about
it?

ARMSTRONG  No.

BOHNING [I'mstill curious to know how you got fromtrying to
enlist in the Navy to North American Rayon.

ARMSBTRONG Al | knowis that | received a very official |ooking
docunent asking ne to interview the president of North American
Rayon in New York. | had no idea how it went fromthe Navy to

the Alien Property Custodian to this conpany. The synthetic
rubber connection undoubtedly was responsi ble for the governnent
pushing it that way. | got a song and dance about how I had no
busi ness going into the Navy and should apply my talents here.

BOHNING | see. The Navy had all of your background in their
files.

ARMBTRONG  That's right.

BOHNI NG When you decided to | eave North Anerican Rayon did you
have a place to go to at that tinme? It seened to nme that you had
some patents while you were there.

ARMBTRONG | think nost of my patents were with U S. Rubber (6).
| don't have a list of them Maybe there were half a dozen.
Not hi ng of any great consequence. There m ght be one or two
patents from North American Rayon

I think a colleague at North American who had worked at
Cel anese previously passed word al ong to sonebody at Cel anese who
then invited ne up to New York for an interview | didn't | ook
around for a job. | was ready to nove and chatted with this
fellow. Being of this turn of mnd, having no i nage of great
conpet ence of nyself, | thought | could do alright at Cel anese,
as they were so lousy that | ought to do well there. [laughter]

BOHNI NG  What was your first position at Cel anese? Was that in
19467?

ARVMSTRONG. Yes. | was hired in the New York office oddly enough
by the assistant to the technical director and sent to
Cunber | and, Maryl and which was the ol dest of their plants. | was
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put in a spinning pilot plant for six nonths and then was nade
manager of the pilot plant and did quite interesting work. | got
credit for inventing pignented yarn, new filtration systens, you
nane it. Al of the typical routine industrial things and at
that level, | was pretty conpetent at that kind of thing. Right
after the war, there was a business shock for acetate fiber,
particularly. O really, what had happened was that during the
war, products were so short that the plant got away with
anything. Quality was unbelievably bad. The bribery |I'm sure
was rife between purchasers and the supplier; price controls and
all of the evils that go wwth that kind of a situation. The
nonent that the econony settled down, the purchasers wanted no
part of us and so the plant coll apsed. That was soon after |
arrived, within about a year or so. By that tine | knew enough
to know how the plant should run and in the course of a few
nonths got themstarted and rolling again. Then they put ne in
quality control and I went to their new plant as their
superintendent of quality control. | was briefly there in
Narrows, Virginia and then | becane director of quality contro
for the whole corporation. That was when they sent ne to New
Yor k.

BOHNI NG  \What year was that?

ARMBTRONG  1951.

BOHNI NG What does the director of quality control do?

ARVMBTRONG We never had one before so | put a superintendent of
quality control in every plant in the textile division and in the
maj or plants of the chemcal division. By this time | was
learning a little bit about how to deal with people and the need
to build a power structure. | think today it's called
networ ki ng. After nuch harassnent, the plant nanagers woul d give
way and |let nme have a voice in what they could ship and coul dn't
ship. W did a good job for several years there until a new way
of life evolved and we didn't need it anynore. Then | went over
as associate director of research at Cel anese Laboratories in
Sunmmit, New Jersey.

BOHNI NG Who was responsible for that change? D d you indicate
that a director of quality control was no | onger needed?

ARVMSTRONG No. It wasn't that sinple. M assistant was nade
director and it sort of lingered on for a few years. George
Schnei der, who had been technical head of the conpany since its
inception along with Dr. Cam|le Dreyfus, wanted ne over at the
Central Research Laboratory and put nme there as associate
director briefly. Then, alnobst sinultaneously, the conpany
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separated the textile division out as a different operating
division. So very quickly I noved out of Summit to Charlotte as
technical director of the textile division.

BOHNI NG  That woul d be 19537

ARMSBTRONG  Yes. That sounds right.

BOHNI NG  What were your responsibilities there?

ARMBTRONG  Continuing quality control for the division and pl ant
devel opnent. W put a superintendent of devel opnent in each
plant reporting to nme for technical guidance. So |I had ny power
structure again for quality control and devel opnent. The
technical end of plant operations was really what ny function was
and | started up a big pilot plant operation for new product
devel opnent. | also cleaned out the basenment of the new office
building. | put in applications and product devel opnent. The
whol e textil e operation was put down there to develop a nore
technical base for the marketing of the textile division. This
was still in Charlotte, North Carolina. On the whole, this was
pretty satisfying and rewarding in terns of a sense of
acconpl i shnment and making it a profitable division. That |asted
about three years.

BOHNI NG Through 19567

ARMBTRONG Yes. It was while | was down there that | got

i nvol ved with Lut her Hodges who was governor of North Carolina
then. He approached ne through Roneo Guest. He had ideas about
trying to get nore technically oriented activities in the state.
They had pretty good col | eges, Duke University and U N C. Chape
Hll, but their graduates were getting jobs out of state. |
spent a lot of tinme with himon this Research Triangle project.
It was pretty well planned and finished when | was noved to New
Yor k.

BOHNI NG How many years were you involved with the Research
Triangl e?

ARMBTRONG |I'mstill a lifetime governor of the Research
Triangle Institute. |1've never been off of it.

BOANI NG Who el se was i nvol ved?
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ARMSGTRONG  Ceorge Sinpson, who is now still the head of
education at the state level in Georgia, was the real intellect.
He was a young instructor or assistant professor of sociology at
Chapel Hill. Luther Hodges got himreleased fromthe university
for a year to work on this. [It's his intellectual child really.
My inpression at the tinme was of a group of people in the Durham
Chapel Hill area, Duke medi cal people and so on, who were
enornously attractive, eager people. They were anbitious for
their community and it was a perfectly delightful situation that
existed there. | say all that because with overwhel m ng success,
it doesn't have that flavor anynore. But it was everythi ng about
the coomunity. It didn't have the southern drawbacks at all. It
was an enornously eager, open-m nded society there and that's why
It was successful. It was just the right time and the right
peopl e and the right place that made it work. Watts Hill was the
financial father, along with many big financial people of that
area that Luther Hodges got into the project. I1'mtalking only
about the technical side of it. There was a big business side of
accunul ati ng several thousand acres of |and which they woul d
parcel out and manage. The Research Triangle Institute becane
the part where ny focus was.

BOHNI NG  Were you doing this as an individual or for the
conpany?

ARMSBTRONG No, it was as an individual. The conpany never got
really involved until later on. | was in New York and the whol e
programwas going pretty slowy. It's alittle hard to go back
and anal yze all of the notivations involved. At the tine |
didn't express it that way, but ny intellectual justification for
the course |I took was that the South had been good to the

Cel anese Corporation. They had plants in Cunberland, Maryl and;
Narrows, Virginia; and Rock Hill, South Carolina; the whole
financi al base of the corporation. They had ten to fifteen

t housand enpl oyees in the southern area. So | found nyself in
New York as technical head and as a director of the Camlle and
Henry Dreyfus Foundation. |t seened appropriate at the tinme to
persuade the Foundation to aid and abet this Research Triangle
effort. The directors agreed and approved a conm tnent of two
and a half mllion dollars for a Dreyfus Research Laboratory in
the institute. This gave an enornous boost to the whol e
undert aki ng because sonebody had to go first. Then Chenstrand
came in and built their research | aboratory there. The reason
I"'mtaking a little time on this is because it was a second
effort to build a basic polyner research group. And it didn't
work. George Herbert, who is still president of the Research
Triangle Institute, prepared a history about a year ago of it and
I have a copy of that that you can have. GCeorge ended his letter
by saying, "Know ng your reaction to such thing. | do not expect
you to be anything but displeased.” [laughter]

BOHNI NG  Then you noved back to New York in what year?
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ARMBTRONG  1956; and stayed on. There | got Jerry Wesner on

t he Cel anese Board and together we got the base funding for the
Dreyfus Building at MT out of the Foundation. Tried to pay back
some of ny debt to MT.

BOHNI NG I n 1966 you becane the Senior Vice President.

ARMSGTRONG | was always fairly unconfortable with Iine-

adm ni strative responsibilities. So they were good enough to
create a Vice President; Technical Director, so | could be Senior
Vi ce President, Research and wouldn't have to report to anybody
except ny secretary and the President. | spent those years, |
hate to say, not involved in science or technol ogy because |
really was staff assistant to the President. Froma practica
standpoint it was dealing with partners; 1C in England who I
persuaded to join us in a joint venture which becane Fiber

I ndustries. 1In seven years we passed a billion dollars in sales.
And with Japanese and Gernman partners in plastics and fibers. |
was put in charge of the newy acquired Chanpion Petrol eum for
the brief year or so that we had it.

BOHNING That's a very fascinating account. |s there anything
el se that we haven't touched on that you would |Iike to add?

ARMBTRONG | think we've covered ny life history. | have not
kept in touch with my colleagues. | don't know why. Both ny
wife and | are loners. Over the last twenty-five years, |'ve
been hel ping her with her sculpture. | keep up with reading
Science primarily. That's about the only way | keep up. W both
ride horses four or five days a week. | keep ny horse at the
home of a professor of astrophysics. W're in the process now of
novi ng back to Vernmont. | think with age | take a fairly dim
view of the world. | thought two sad things |'ve seen this week

were the Priestley Medal address and Erich Bloch's anal ysis of
R&D in the United States.

BOHNI NG I n what way?

ARMBTRONG | guess what | really object to is that |I never |iked
the power structure that | referred to. | dislike the old boy

network. | think I can distinguish between the nmen of substance
and those who hang on. Unfortunately, like in nost other aspects

of our society, the shortage of resources for science is very
much the maki ng of scientists thenselves, as in other fields.

Medi cine is nuch worse than science. Medicine has run conpletely
wi | d; these professions nmust clean their own houses up if society
Is to survive and be neani ngful .
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BOHNING | want to thank you very nuch for taking your time and
sharing it with us. | appreciate the information that you gave
us.
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