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| NTERVI EVEE: Edw n J. Vandenberg

| NTERVI EVEER: Her man Skol ni k
LOCATI ON: New Orl| eans, Loui siana
DATE: 1 Septenber 1987

SKOLNIK:  Let's start with the exact date of your birth and the
pl ace.

VANDENBERG I was born on 13 Septenber 1918 in Hawt horne, New
Jersey.

SKOLNI K: What was your father's occupation at that tinme?

VANDENBERG: My father was a feed dealer. He sold grains and
f eeds.

SKOLNIK: Was it |like a store?

VANDENBERG, He had a storefront for nbpst of the deliveries--then
by horse and wagon.

SKOLNI K What sort of town is Hawthorne? Is it a snall town?

VANDENBERG. It's about ten or twel ve thousand

SKOLNIK:  You lived there for your primry education?

VANDENBERG Yes. It's a suburb of Paterson, New Jersey.

SKOLNI K What was your father's educational background?

VANDENBERG  He graduated from high school. | think he nanaged to
spend a little tinme in business school. A year, sonething |ike
t hat .

SKOLNI K What was your nother's educational background?



VANDENBERG |'m not sure. She may have only gone to grammar
school as was common in those days.

SKOLNI K: Your father graduated from high school and that was
unusual for that tine.

VANDENBERG  Yes.

SKOLNIK: Were you their first child?

VANDENBERG No. I was the second.

SKOLNI K How many children were there?

VANDENBERG ~ Two.

SKOLNI K Was your ol der sibling a brother or a sister?

VANDENBERG A br ot her.

SKOLNI K: How much ol der?

VANDENBERG One year.

SKOLNIK:  Oh, so you were alnost like playmates. O was it a
conpetitive atnosphere between the two of you nost of the tinme?

VANDENBERG  Wel | . ..

SKOLNI K Was he bi gger than you?

VANDENBERG A little bit.

SKOLNI K:  He nust have influenced you while you were grow ng up,

bei ng a year ol der.

VANDENBERG  Well, | don't know. | may have influenced him too.
But he never was inclined to study, whereas | was.
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SKOLNI K:  Was he nore of a physical person?

VANDENBERG  Yes.

SKOLNI K:  Hel ped your father a lot, did he?

VANDENBERG He actually did work with ny father for awhile after
he | eft school .

SKOLNI K: How about when he was in school, like junior high schoo
and hi gh school ?

VANDENBERG: Wl |, | guess he did a bit.

SKOLNI K How about you? Did you help your father when you were
i n high school ?

VANDENBERG ~ No.

SKOLNI K But you did better in school than your ol der brother?

VANDENBERG Yes. He actually was a very intelligent person and
has been very successful in the building business.

SKOLNI K:  Was he a contractor?

VANDENBERG. Yes, he was a contractor for nost of his life
SKOLNI K: You never got involved in that with hinf
VANDENBERG  That is correct.

SKOLNI K: Obvi ously you were nmechani cally inclined, too.
VANDENBERG Not really.

SKOLNI K:  Well, nmaybe | ater on you can explain how you got a

degree in engineering. Wat were your interests in elenentary
school, and what kind of a student were you then? And who were
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your playmates? |Is that stretching your nmenory too nuch?

VANDENBERG Well, that's a pretty big stretch. | suppose |I was
a good student throughout grammar school and hi gh school.

SKOLNI K:  Were you always at the top of the class?

VANDENBERG Yes, | was pretty nuch in the top 10% | played the
violin.

SKOLNI K When did you start the violin?

VANDENBERG | had violin | essons for seven or eight years. |
quit when | went to college. | don't renenber exactly when |
started, probably at around nine.

SKOLNIK:  So you started with a normal -sized violin and not a
smal | violin.

VANDENBERG  Yes.

SKOLNIK:  Did you practice an hour a day for day after day,
week after week?

VANDENBERG  That was supposed to be the routine

SKOLNIK:  But did you do it?

VANDENBERG Well, | did as best | could with my other
responsibilities.

SKOLNIK:  Were you a pretty good violinist? Did you play in the
orchestra?

VANDENBERG | played in the high school orchestra

SKOLNI K What chair were you?

VANDENBERG. | don't think we had those divisions. It was
probably the first violin section. | played in college, too.



SKOLNI K You were pretty good then.

VANDENBERG Well, | was fair.

SKOLNI K:  How far fromthe concertmaster were you? You were not
t he concertmaster?

VANDENBERG, No. | don't even think we had one

SKOLNIK:  Ch, the first chair of the first violins is always the
concertnmaster.

VANDENBERG Well, | don't believe that was true for our college
orchestra.

SKOLNIK:  So you played in the pit, including Gl bert and
Sul I'i van.

VANDENBERG Yes, and they also created their own shows.
SKOLNI K What were you reading in junior high school? By the

tinme you were in sixth grade were you reading Horatio Al ger or
Tom Swi ft books or the Rover Boys?

VANDENBERG. | can't renenber

SKOLNI K:  The interesting thing about the Tom Swift books is that
there's a lot of science in that. It was nore |like science
fiction, but it was still science.

VANDENBERG. | don't remenber

SKOLNIK:  So that was not one of the influences in your life,
this early reading.

VANDENBERG. I don't think so

SKOLNIK:  Did you have an encycl opedia at hone?



VANDENBERG  Yes.

SKOLNI K So your parents were literary oriented. Wre they
readers?

VANDENBERG. Not extensively. M father worked very hard, every
day of the week and evenings and did not have a lot of free tine.

SKOLNIK:  Early in the norning and | ate at night.

VANDENBERG: Al t hough he was successful at it, he worked hard al
his life.

SKOLNI K:  That's typical of that generation

VANDENBERG  Ri ght .

SKOLNI K So what ever books you had in the house were essentially
what you and your brother brought in.

VANDENBERG To a consi derabl e degree. W did have sone current
magazi nes (Literary Digest, Life) and newspapers.

SKOLNIK:  In junior high school, did you bring hone books from
the library to read and what kind were they?

VANDENBERG | suspect that | took honme what was needed to do ny
work at school. | don't think I did extensive extra reading.

SKOLNI K:  You picked up that characteristic later in life?
VANDENBERG  Yes, but 1've always pretty nuch concentrated on

reading things that relate to business interests, or what | had
in hand at the nonent.

SKOLNI K:  Rat her than curiosity about things that happened
t hroughout the worl d?

VANDENBERG | read business literature, newspapers and current
events magazi nes.



SKOLNIK:  You didn't read things |ike physics, chemstry, and
bi ol ogy until you took courses in those areas?

VANDENBERG Wl |, not extensively.
SKOLNI K: What sort of friends did you have during el ementary

school and junior high school and into high school? Wre you
into sports at all?

VANDENBERG Not in high school. I did play things Ilike
f oot bal I .

SKOLNI K:  You pl ayed football in school?

VANDENBERG. Local ki ds.

SKOLNI K: Sandl ot .

VANDENBERG  Yes, and then | played sone basebal l

SKOLNIK:  Did you play in the line or backfield?

VANDENBERG  Li ne

SKOLNIK:  So you pl ayed the |ine?

VANDENBERG  Yes.

SKOLNIK:  You were not one of these sure-footed people.
VANDENBERG No, | definitely was not that. |  was not
atheletically inclined. Never was.

SKOLNIK:  In high school, what courses did you have in science?

Did you have biology in tenth grade?

VANDENBERG. No. | never had bi ol ogy.



SKOLNIK:  Did you have physics in el eventh grade?

VANDENBERG No, | didn't take physics. | had to get physics at
college. | took a summer course in physics. | was tutored in
physics, just prior to entering coll ege.

SKOLNI K:  Was this by the physics teacher or by a coll ege
student ?

VANDENBERG  Physi cs teacher

SKOLNIK: How did you get interested in chemstry?

VANDENBERG A very good friend who had quite a big influence on
ny ultimate career, a fellow by the nanme of CGordon Hof f man.

SKCOLNI K Hof f man?

VANDENBERG. | suppose he's the one who got ne interested in
chem stry. He had a chem stry | aboratory in his hone and
probably when |I was about thirteen or fourteen, | got acquainted

with his chem stry | aboratory and becane fasci nated by chem stry
as a result of that.

SKOLNI K:  So your curiosity was aroused?

VANDENBERG. Ri ght .

SKOLNI K: What happened if you added A to B?

VANDENBERG.  Yes.

SKOLNI K What was your orientation interest? Was it the doing
of chemstry or was it, "I wonder what woul d happen if?" or,

"What's the neaning of?" WAs it curiosity or was it
phi | osophi cal ?

VANDENBERG Chemistry is a unique area of science. There's
nothing quite like it.



SKOLNIK: It was nore than just a desire to add information to
your storehouse of know edge.

VANDENBERG  Yes.

SKOLNIK: It was nore related to curiosity.

VANDENBERG  Ri ght .

SKOLNI K And then you took chem stry?

VANDENBERG | took chem stry in high school

SKOLNIK:  Did you have a good teacher?

VANDENBERG ~ No.

SKOLNI K:  And how about the other students in class? Wre they
reasonabl y good?

VANDENBERG I don't renenber

SKOLNIK: Well, how did you do in chem stry? Did you get your A?

VANDENBERG | couldn't even tell you that.

SKOLNI K:  You nean you weren't interested?

VANDENBERG | did pretty well because | was in the top ten
percent of the cl ass.

SKOLNI K:  How many were there in your graduating class?
VANDENBERG  There was about one hundred, nmaybe a hundred and
thirty.

SKOLNI K:  How were you in courses like English and history in

hi gh school? Did you enjoy themor were they a nui sance to you,
especially the witing part?



VANDENBERG | don't think I mnded them | got on all right
with them

SKOLNI K:  How were you in the conversation part?

VANDENBERG | think I was fairly good. | don't think I was
out st andi ng.

SKOLNIK:  WAs there a school paper in your school ?

VANDENBERG Yes, we had one

SKOLNI K:  But you were not on the staff?

VANDENBERG  No.

SKOLNIK:  So the orchestra was your only extracurricul ar
activity?

VANDENBERG  Yes.

SKOLNI K The orchestra fromninth period on or tenth period on?

VANDENBERG. | don't know.
SKOLNI K:  So your chem stry teacher did not influence you to go

into chem stry. Well, you didn't go into chem stry when you went
to coll ege?

VANDENBERG | had decided that | was going to be a chemst. |[f
you read the yearbook in ny high school, it says that | was going
to be a chem st.

SKOLNI K:  What col |l ege did you enter?

VANDENBERG | went to Stevens Institute of Technol ogy in New
Jersey.
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SKOLNIK:  Is that within commuting distance?

VANDENBERG  Yes.

SKOLNI K:  Was that one of the reasons why you chose that school ?
VANDENBERG: Well, | don't think I chose it at all. This was in

the mddle of the Depression, don't forget; | was lucky to go to
college. MW father paid for it.

SKOLNI K:  When did you graduate from hi gh school ?

VANDENBERG 1935

SKOLNIK: Actually, it was better in 1935 than it was in 1932,
1933 or 1934.

VANDENBERG | wouldn't know. | was too young.

SKOLNI K: | was there.

VANDENBERG  Yes, you were there but it nmay have been good in one
busi ness area but not in another. | don't know how it affected
ny father's feed business.

SKOLNIK:  Is Stevens a state university or is it a private
school ?

VANDENBERG It's a private school.

SKOLNI K: You entered Stevens in 1935 to major in chem stry.

VANDENBERG Wl |, Stevens is an unusual school. It was ny
father's idea that Stevens was a good school; and it is a good
school. | could probably get ny chemstry there as well as in
anot her school. | really wanted to learn chem stry. There was
no question about that. Stevens gave a general engineering
course; by tradition it gives a nechanical engineering degree.

SKOLNI K:  They didn't begin engineering in your freshman year,
did they?
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VANDENBERG. No, not engineering. But there were the rudinentary
courses in calculus, descriptive geonetry, drafting, nechanical
drawi ng, etc. So, it was a basic engineering curriculumwth a

| ot of courses directed toward engi neering nechani cs and physics
and chem stry. There was a |ot of chem stry.

SKOLNI K:  You actually didn't take cal culus until your sophonore
year though?

VANDENBERG | had descriptive geonetry first. | had about one
and one-half years of calculus. It was a very strong nmathematics
program | always |iked mathematics and did well in it.

SKOLNI K You had a general |aboratory in your freshman year?
Probably you took qualitative analysis during your second
senester.

VANDENBERG | had general chem stry for the first year. And the

second year was quantitative. Then |I took physical chem stry
later in nmy junior year.

SKOLNIK:  Did you take one year or two of physical chem stry?

VANDENBERG. One year.

SKOLNI K: What was your text?

VANDENBERG | couldn't tell you at this point in tine. |
probably still have ny text if | could find it. Not that I would
remenber .

SKOLNI K:  What sort of engineering did you have by the tine you
were a sophonore until you were a senior? You really graduated
as a nmechani cal engineer, didn't you?

VANDENBERG As | say, that's the degree that was given to us for
hi storical reasons. Senior year you had the option of getting

one or two electives and | used themfor chemstry. | took
organi ¢ chem stry during my senior year

SKOLNI K:  You usual Iy take organic during your sophonore year

12



VANDENBERG No, it was the senior year that | took organic from
Professor F. J. Pond. He showed a |ot of interest in hel ping ne
and was very influential in getting ne established in chemstry.

| showed great interest in organic chem stry and spent a whol e
sumer between ny junior and senior years doing organic synthesis
and | earning organic chem stry fromDr. Pond in one-on-one

sessi ons.

SKOLNIK:  Did you take anything beyond the two regul ar senesters
of organic? Did you take organic quant?

VANDENBERG No. | spent all summer between ny junior and senior
years on organic preps. Dr. Pond provided ne with a | aboratory
and chem cals. The school didn't charge ne for it. He would
come in everyday and we woul d di scuss organi ¢ chem stry probl ens.
In fact, when the senior organic class was held, he told ne that
| did not have to attend the classes, although | did attend npst
of them

SKOLNIK:  Did he take the preps right out of the journals or the
literature?

VANDENBERG [ Ludwi g] Gatterman and [Heinrich] Weland was the
basic reference that we used for the preps (1). Later on, he
gave ne a little research problemthat he had worked on many
years before, based on various chal cones [parent conpound:
benzyl i dene acet ophenone]. | did a senior project on it and
wote a thesis on it to obtain a degree with distinction.

SKOLNI K:  Organi ¢ chal cones?

VANDENBERG Yes. | did a lot of work on this during ny senior
year.

SKOLNI K: He was doi ng organonetallic chem stry before his tine.
VANDENBERG No. These were not organonetallics. These were
benzal acetophenones. He had done sone very early work in the
field. Dr. Pond was a product of Penn State.

SKOLNIK: My | aboratory work was in Pond | aboratories.

VANDENBERG  Yes, | know. Naned after his brother [Glbert G].
He was trained in Gernany.
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SKOLNI K: Pond at Penn State was not alive when | was there in
t he 1930s.

VANDENBERG He was an ol der brother, | presune.

SKOLNI K:  The one at Penn State?

VANDENBERG Was the older brother. Dr. Pond was very dedi cated
to chem stry and was very hel pful.

SKOLNIK: Do you recall any of your close friends in chemstry at

Stevens who are still chem sts?

VANDENBERG Not too many. | suppose | was a |little unusual
because not nany people did what | did.

SKOLNI K:  That summer work.

VANDENBERG  Yes, the summer work and taking on a senior project.
| did have sone friends in ny class who were good in chem stry.

SKOLNIK:  Did they go to graduate school ?

VANDENBERG  Sone of themdid. One got a doctorate in physics.
Dr. Fred [Frederick] Reines.

SKOLNIK:  Oh, the atomic bonmb during World War 117?

VANDENBERG |'mnot sure. | didn't keep in close contact.

SKOLNI K:  You're tal king about a student who's now a professor of
physics? [University of California, Irvine, 1966- |

VANDENBERG Yes. Well, he's probably retired now.
SKOLNI K:  Any ot her professor besides Dr. Pond on the faculty?

VANDENBERG O course, | knew the chem stry professors very well.
They were very hel pful .
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SKOLNI K And the engi neering professors? They nust have
I nfl uenced you sonmewhat, didn't they?

VANDENBERG | had pretty good teachers in engineering.

SKOLNIK:  Did that include mechani cal engi neering?

VANDENBERG. Ch, we had nechanical. And electrical and civil
SKOLNI K:  Steam tabl es and so forth?

VANDENBERG.  Sure. During ny senior year | had civi

engi neering. In fact, they had a summer canp which went for six

weeks during the sunmer between the freshman and sophonore years.
Sur veyi ng.

SKOLNI K:  But you did nothing in chem cal engineering unit
processes--crystallation, extraction?

VANDENBERG No. They had an industrial engineering course

SKOLNI K:  You didn't take that?

VANDENBERG. Yes, | did

SKOLNI K: Onh, you did.

VANDENBERG  Yes.

SKOLNI K:  So you had no unit process course in chem ca
engi neering at college? As a chem cal engineer woul d?
VANDENBERG No, not as they do today.

SKOLNIK: O even in ny day. | had a whole year of unit

processes. Mechani cal engineering, electrical engineering,
t her modynam cs, and so forth.
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VANDENBERG Yes. Well, we had a great deal of thernodynam cs

SKOLNIK:  Did you take differential equations as mathematics?
don't mean differential calculus and integral calculus, | nmean
differential equations. Did you have a special course in that?

VANDENBERG As | said, | took about one and one-half years of
cal cul us.

SKOLNI K So you nust have had differential equations.

VANDENBERG | believe | did. Again, it's along tinme ago and
haven't really used it.

SKOLNIK:  On graduating, did you go into industry or did you go
to graduate school? D d you have an opportunity to get an

assi stantship or scholarship or anything Iike that froma

uni versity?

VANDENBERG. Dr. Pond told ne that | would be better off going to
work and | kind of agreed with him

SKOLNI K: You wanted the noney?

VANDENBERG No. | don't know. | was inclined to get sone
experience. |I'mnot sure that | could have afforded it either.

SKOLNI K:  You woul d have been paid to go to graduate school if
you had an assi stantship.

VANDENBERG | think I was pretty much inclined to go to work and
Dr. Pond thought that was the best thing for ne to do. He

t hought that | was a very conpetent guy. M. [George M] Nornman
of Hercul es was one of his students. He didn't think too nmuch of
M. Norman. Actually, | had an interview with soneone from Du
Pont, who told nme that | should go on for a graduate degree. But
Dr. Pond wote to M. Norman, a Director of Hercul es Powder
Conpany, and gave nme a hi gh recomrendati on.

SKOLNI K:  And you cane directly to the research center?

VANDENBERG | cane down the spring of 1939 to interviewwith M.
Oscar Pickett and Dr. Em| Ot.
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SKOLNI K:  This would be in 1938?

VANDENBERG | graduated in 1939 so it would have been the spring
of 1939. | was quizzed on terpene chem stry which I had been

through. | had done plenty of terpene rearrangenents. Dr. Pond
was pretty good in terpene chemstry. So, | received a job offer

and went to work 1 July 1939.

SKOLNI K: Your first assignnment in Hercules was in paper
chem stry?

VANDENBERG Yes. Dr. [Harold] Spurlin had a | ong-range

assi gnment on the nechanismof rosin sizing and the electrostatic
theory of size retention. He wanted to explore this area and he
t hought that el ectrophoresis was the way to go about it. He had
a sinple Abranmson el ectrophoresis setup to do this (2).

SKOLNIK:  Naturally. He always designed what equi pnent he used.
If he didn't design it, he would redesign it.

VANDENBERG He read the literature. He knew the nmethod. He was
absolutely right, it was an ideal way of neasuring the charge
characteristics of the various colloidal materials involved in
the sizing process. | worked on that for about two or two and
one- hal f years.

SKOLNI K:  Was this the sodium size, or potassiumsize or what?

VANDENBERG ~ Sodi um soap or a high free rosin size plus alum

SKOLNIK: It nmust be the sodiumsalt with sone free carboxy
groups. It's not one hundred percent.

VANDENBERG It was a coll oi dal phenonenon and, depending on the
pH, it was sodiumresinate or free rosin. It was a nice piece of
work that we did (3).

SKOLNI K:  Hercul es had a product called three and one rosin.

VANDENBERG. | think it's three and one salt.
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SKOLNI K Was that one of your products?

VANDENBERG  That wasn't a product. It was an undesirable
i nsoluble material which formed in sonme commercial sizes under
sone conditions.

SKOLNI K: But that's what they sold.

VANDENBERG No. | can't renmenber now what the conposition was.
| guess it's three abietic acids to one sodi um abi etate which
forms a very insoluble salt.

SKOLNI K That was for paper sizing?

VANDENBERG No. It was just a problemin size manufacturing

SKOLNIK: At the time | got there |I renenber this was the
product .

VANDENBERG ~ You may be thinking of sonething el se

SKOLNI K: Not in a three to one size.

VANDENBERG | don't think so, Herman. Three to one salt was a
nui sance. | did some work on that. Actually, the first thing I
did at Hercules was to work for a week or two with Bill [WIIliam
M ddl eton on this problem Mddleton, a nmaster chenmi st, was
working on three to one salt. |It's comng back to me now. He
was working on the formation of three to one salt in size and
added various resins and protective colloids. A couple of these
t hi ngs worked out pretty well in his experinments. | just did
some routine followup on his findings. That was the first thing
that | had to do.

SKOLNIK: By the time | got there in 1943, you were working on
the theory of sizing.

VANDENBERG  Yes. That was the problemassigned to ne. W did

el ectrophoresis studies, a very powerful tool for studying
surfaces. W proved the electrostatic theory of size retention.

It didn't matter whether you had rosin or calciumresinate. |If
you had an anionic charge, it would react with alumnumto go to a
alum num diresinate salt which would have a positive charge.
Cellulose, with its uronic acids in the surface, retains a
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negati ve charge. It was a very powerful tool for doing that
study. It was very useful, | think, in subsequent work by others
on inproving rosin and other sizing agents.

SKOLNI K: | thought you were working for [Peter] Vanwyck in 1942
or 1943.
VANDENBERG. No. | never worked with Vanwyck

SKOLNI K:  He was manager of Virginia Cellul ose.

VANDENBERG  After | worked on the rosin size problem | worked on
soil stabilization which was related to the war, of course.

SKOLNI K: I n what fornf

VANDENBERG  Hercul es got into the problemof soil stabilization
which is actually a phenonenon sonewhat simlar to rosin sizing.

SKOLNI K:  That's where they used Vinsol?

VANDENBERG Right. Sonewhat |ike rosin sizing and which led to
an i nmprovenent of water resistance of soil. | was assigned to
that project and worked in the | aboratory for about a year or so.
At least until 1944, when | was transferred to Sunfl ower

Ordi nance Works in Kansas. | did a lot of work trying to
understand the nmechani sm of soil stabilization. This was
important for mlitary purposes--for airfields, setting up quick
runways.

SKOLNIK:  Particularly for the Pacific.

VANDENBERG Yes. But then | was in a critical age group. This
was in the mddle of the war now.

SKOLNI K When you were sent to Sunflower, you were definitely
def erred.

VANDENBERG: Wl l, | was twenty-six. Anyone under that age had

to be in avital activity. There was a whole exodus fromthe
research center.
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SKOLNI K Werner Brown was one of these. He | ater becane
president of the conpany.

VANDENBERG.  Werner Brown, right, and a whol e bunch of others
went to Sunflower at the sane tinme that | did.

SKOLNI K: | renmenber that exodus.

VANDENBERG And | debated at sonme | ength whether | should do
t hat .

SKOLNI K: At Sunfl ower, were you assigned to the | aboratory or to
the plant?

VANDENBERG | was in the plant.
SKOLNI K: | thought that you were in operations.
VANDENBERG. | was in operations.

SKOLNIK: This is for dynamte.

VANDENBERG | was in snokel ess powder. Shift work, | was an
assi stant shift supervisor.

SKOLNIK:  Did you do the nitrating of the cell ul ose?

VANDENBERG No. That was done in another area plant.

SKOLNI K: What was your area in Sunflower?

VANDENBERG  Snokel ess powder; but we started out with
nitrocel l ul ose which was nmade in another part of the plant. It
woul d conme over in the water-wet formand we put it through what
we called a 'dehyd', which invol ved replacing water w th al coho
in a press. That product would go on to a m xer with ether.

SKOLNIK:  Did you use acetone at all?
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VANDENBERG No. It went into a mxer with ether and al cohol and
ot her ingredients, colloided and then it was pressed into a
bl ock.

SKOLNI K:  After it left you, that's when it was pressed?

VANDENBERG No, that was just a part of the whole operation to
make snokel ess powder.

SKOLNI K Except for the nitration then.

VANDENBERG  Yes, we carried out the making of the finished
powder. There were two sections. One was a finishing area where
the final dry powder grain was made, and the first area where the
nitrocel l ul ose block in formwas extruded and cut to the final
grain size but still containing solvent.

SKOLNI K:  Were there any accidents while you were there?

VANDENBERG One day | worked a double shift and on the second
shift four tons of NG went up.

SKOLNI K: You nean nitroglycerin.

VANDENBERG Yes. The conplete nitroglycerin plant. This part
of the plant made nitric acid, sulfuric acid, and anmonia. It
was a conplete plant. A friend of mne, Gordon Hof fnman, worked
for Crane for a couple of years after college and he wasn't happy
there. | got himinto Hercules at the Research Center and he was
finally sent to this plant. He was the nitroglycerin
superintendent at this tine.

SKOLNIK:  So you nitrate the glycerin in a separate operation?
Not |ike the cellulose, that is a different area?

VANDENBERG  Yes. Explosion of that four tons was |ike the
atom ¢ bonb--before it was known, of course

SKOLNIK: It left a hole in the ground and toppled over sone of
t he buil di ngs.

VANDENBERG And it killed two peopl e.
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SKOLNI K:  You still had a rule there of no nbre than three or
four in a building at a tine?

VANDENBERG, Ch, yes.

SKOLNIK:  Until what year did you stay at Sunflower?

VANDENBERG. 1945. Right after the war ended

SKOLNI K: Then you cane back imediately to the research center.
When you worked at Sunflower, did you have to rent an apart nent
or house? \Where did you live in Delaware? Wre you narried

t hen?

VANDENBERG | wasn't married. Wen | first went to Hercul es,
stayed at the Y for about a nonth. Then | lived in a boarding
house.

SKOLNIK:  Until you went to Sunfl ower?

VANDENBERG No. | noved to the outskirts of WI m ngton
Al apocas, where | just had a room Then | noved to anot her house
that had two Hercules people init. It was a boarding type of

arrangenent. Al [Alfred A.] Albert was there and Harold
Weersing, also. Ml [Melvin L.] Mdss who |ived nearby had his
meals with us, also. This was at 1411 Wodl awn Avenue.

SKOLNI K Near Greenhill Avenue.

VANDENBERG  Yes.

SKOLNI K:  You never noved to the Bel afonte area house?

VANDENBERG  Yes, but much later--after the war.

SKOLNI K:  When did you get married?

VANDENBERG: Not till 1950.

SKOLNIK:  So you had ot her assignnments at Hercul es by then
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VANDENBERG. Oh, yes.

SKOLNI K: What was your assignnent when you canme back?

VANDENBERG It was interesting. | wasn't thought of too highly
at Sunfl ower.

SKOLNI K Why do you think this?

VANDENBERG | don't know. | was accused of seeking a postwar
job, right after the war ended. Actually, the research center
sent out a request for nme to conme back w thout any contact from
me. | had a good reputation for the work that I had done there
during ny first five years.

[END OF TAPE, SIDE 1]

VANDENBERG.  But anyway, | went back and | was ready to go back
Then | started working with Art [Arthur E.] Drake on enul sion
pol ynerization. Art was being transferred to the home offi ce.

SKOLNI K:  That was near the end of the GR-S Rubber Program

VANDENBERG. That's right, towards the end. The 731 resin
emul sifier was pretty well worked out.

SKOLNI K:  What was your assi gnnent?

VANDENBERG: Wl | . ..

SKOLNIK:  This was the Coke bottles? They capped the Coke
bottl es under pressure.

VANDENBERG Right. | think that that had a big influence on ny
career. At that time Art suggested that | use a sinpler

t echni que which involved sel f-sealing rubber liners--one that the
Fi rest one Rubber Conpany had devel oped and which Art pointed out
to ne. | took over the whole operation when Art left and evol ved
better procedures involving hypodernm c equi prment.
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SKOLNI K You ran the operation, then?

VANDENBERG. Yes, | ran it.

SKOLNI K The erul si on pol yneri zati on?

VANDENBERG  Yes.

SKOLNIK:  Did Chuck [Charles W] Gould work for you then?

VANDENBERG  No.

SKOLNI K He was i ndependent ?

VANDENBERG.  Yes. I had the major thrust of the polynerization
wor K.
SKCOLNI Kt VWhat were your variables? VWhat were you changi ng?

What were your nononers?

VANDENBERG: Well, npnoners, of course...

SKOLNIK: GR-S?

VANDENBERG  Sure. We were doing nostly scouting work and. ..

SKOLNI K: For the best enulsion, or what? O for the best ratio
of styrene to butadiene? D d you work on the isoprene job, too?

VANDENBERG  No.

SKOLNI K:  That was dropped by the end of the war, | think.
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VANDENBERG Yes. Well, they had an idea to see what could be
done to inprove the performance of rosin soaps. They were not as
good as fatty acids and were slower; how could you speed them up?
SKOLNIK:  But during the war, the resinate made the difference in
the GRS programin enul sification.

VANDENBERG Well, it gave a nore tacky rubber. But it didn't
speed it up.

SKOLNIK:  So you were after increasing the reaction rate?
VANDENBERG  Ri ght.

SKOLNI K:  Now | get it.

VANDENBERG Certain resin acids act as retarding agents.
SKOLNIK:  Was it nostly the unsaturation in the rosin nolecul e
t hat caused the troubl e?

VANDENBERG  Mdstly. You know, we | ooked at things |ike
different pure resin acids to determ ne which ones were the
retarders.

SKOLNI K:  That was one of ny jobs, to produce the pure rosin.
VANDENBERG  Yes, well Tom |[Thomas F.] Sanderson and Bill
[WIliam P.] Canpbell did a lot on that too, for that matter
But anyway, it was about that tinme that the PB [ War Production
Board] reports came out from Germany, right? And [Eero O]
Erkko's reports were issued.

SKOLNIK:  That was ny job, too. To get the information fromthe
PB reports to people Iike you

VANDENBERG Well, no. You didn't get it to nme, because..

SKOLNIK:  No, | gave it to Erkko. Did he distribute it?

VANDENBERG Well, this was on mcrofilm | went down to the
hone office to read them
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SKOLNI K You read the German?
VANDENBERG, No, no, it wasn't in Gernan.

SKOLNIK: Well, we received it in Gernan.

VANDENBERG | think it was...no, | think these were in English.
| think they nay have cone to us in English.

SKOLNIK: No, | got themdirectly from Gernmany.
VANDENBERG Wl |, | renenber going down to Erkko's office and

| ooking at the mcrofilm And noticing all the work being done
I n Germany on redox emul sion polynerization.

SKOLNIK:  But you read it in English, not in German?

VANDENBERG  Yeah, I'mpretty sure it was in English.

SKOLNI K:  That's because after |'d drawn the i nformati on, then
Erkko put it on the mcrofilmfor you people to read.

VANDENBERG: Wiy did he do that?

SKOLNI K:  Because he knew nost of you didn't read Gernman.

VANDENBERG  But why did he put it on mcrofilnf?

SKOLNI K That | don't know, because | gave it to himin typed
copy. | amso glad to hear that you read those Erkko reports.

VANDENBERG No, it was later that those things cane al ong.

SKCLNI K: That was in 1945.

VANDENBERG This canme out in about 1946, | think.
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SKOLNI K:  We had thousands of those reels. Wre they 35mm or
16nm fil nf

VANDENBERG | don't renenber. | remenber goi ng down and | ooki ng
at sonme of these things and reading the work on redox

pol yneri zati on and then going back to the lab. O course, at the
time, cunmene hydroperoxi de (CHP) had cone on the scene fromDr.

[ Eugene J.] Lorand. Actually, Art Drake had already done a
little work on CHP in enul sion polynerization and it had shown
sonme i nteresting behavi or.

SKOLNI K So had Chuck Gould by then

VANDENBERG We immediately tried a nore or |ess Cerman-type
redox recipe with CHP. An iron pyrophosphate plus gl ucose,
sorbose or sucrose, | don't renenber exactly, but we used a
reduci ng sugar and got fantastic reaction rates. W could

pol yneri ze SBR [ styrene/butadi ene rubber] in 15 mnutes, you
know, when it took 15 hours with persulfate or CHP al one. That
was probably ny first very inportant patentable discovery (4).

SKOLNI K:  You had sone patents in paper chem stry too, is that
right?

VANDENBERG  Yes. This inproved redox systemnmade it possible to
use ordinary rosin soaps, instead of resin 731, although that
never cane to commercial realization (4), (5).

SKOLNI K Maybe you'd better explain what resin 731 is for the
tape (6).

VANDENBERG Wl l, it was disproportionated rosin which has a
very high content of dehydroabietic acid.

SKOLNI K:  Di sproportionation did what to the double bonds in
rosi n?

VANDENBERG Well, it elimnated the conjugated doubl e bonds
pretty much, not entirely.

SKOLNI K:  You nean the one-three double bonds. It elimnated the
one-t hree doubl e bonds.

VANDENBERG Wl |, the conjugated doubl e bonds which were partly
aronmati zed.
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SKOLNIK: I n other words, you had a benzene ring in one of the
phenant hrene rings and other resin acids were either conpletely
or partly hydrogenat ed.

\ VANDENBERG. Thus, disproportionation gave nore stable resin
acids which didn't inhibit polymerization as nmuch. But with our
redox formulas, the inhibition of the ordinary resin acids was
not critical and one could obtain good rates of polynerization.
We patented many of these things, of course. Utimtely, the
rubber and ot her conpanies, particularly Phillips Petrol eum
devel oped t hese systens for 5 °C SBR pol ynerization [cold
rubber]. Then [Izaak M] Kolthoff cane along and did the sanme
things we did (7). W got the patent on it, actually. As a
matter of fact, Hercules used our patents as a sales tool, but
the patents did cover the basic processes to nmake col d rubber.

SKOLNI K: This was styrene and butadi ene, right? | renenber
t hat .

VANDENBERG Initially. Cunene hydroperoxide with an iron salt
and a reduci ng agent.

SKOLNI K:  What was the iron salt? Ferrous sul fate?

VANDENBERG. No, it was an iron pyrophosphate that we started out
with., O course, the rubber conpanies optim zed these things.

At one time, Phillips canme out with these crazy unknown peroxi des
whi ch were even better--called Diox. And in a few days, | found
out that they were just higher substituted cunyl hydroperoxides
whi ch we had covered in our patent. W hadn't done a | ot of work
on them but they were actually nuch better. Then we went on to
do work related to why these hydroperoxi des were so nmuch better
initiators in emul sion systens.

SKOLNI K:  Were you responsi ble for the para-nethyl-isopropyl -
benzyl hydroperoxides? O did that conme out of Lorand's work?

VANDENBERG Wl |, that canme out of Lorand's work (8).
SKOLNI K Al so the para..

VANDENBERG Al so t he para-nent hane hydroperoxide. You know, al
those things cane out of Lorand' s work.

SKOLNI K:  You did not do any peroxidation.
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VANDENBERG | didn't do any...well, not nmuch. | did sone |ater
on but...

SKOLNI K: | thought you did.

VANDENBERG Just a little bit. But, of course, we tested a | ot
of these things.

SKOLNIK:  Did you al so study the peroxide as well as the
hydr oper oxi de? Was that still in your days for the rubber
progr anf

VANDENBERG.  The di cunyl peroxide, that was done by Harold
Boar dman, who was working in the |ab about that time (9), (11).

SKOLNI K:  That was one of his studies.

VANDENBERG. Harol d Boardman did that. Let ne go on a little
bit. In the course of studying the redox system trying to find
out why it was so good, we found we could reduce cunene

hydr oper oxi de with ferrous sul fate--just one-half of the

nol ecul e--so that you would wind up with acet ophenone and a free
radical. In the course of doing that we ran an experinment in
acetic acid and. ..

SKOLNI K: You got phenol .

VANDENBERG: We got phenol .

SKOLNIK:  Is that your patent? Wose patent is that?

VANDENBERG Well, | got sone patents in the area but | didn't
get any patent on...

SKOLNI K Who got the first patent on the acid cl eavage? Ws
t hat Lorand?

VANDENBERG. No. You know the basic cl eavage was in the German
literature, [Heinrich] Hock and [Shon] Lang, | believe (10). MW
contribution, however, was showi ng that the cl eavage to phenol
and acetone could go very readily and in high yield. As a matter
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of fact, Dr. [George E.] Hul se wasn't even speaking to ne when |
was doi ng this work.

SKOLNIK: [l aughter] He was your nanager at the tine.

VANDENBERG. He didn't think it was econom c.

SKOLNI K Ch.

VANDENBERG: " Never would be economc."”

SKOLNI K:  He t hought the Dow and ot her current phenol processes
were better? Today, of course, the CHP cl eavage route is al nost
the sole route to phenol.

VANDENBERG Until he saw Stan [Richard S.] George one day.
[laughter] Then Stan convinced himthat he was off the beam |
really didn't do a |l ot on that because Naval Stores was

interested in that and they took it over, pretty nuch. | never
got a great deal of recognition for it, but the Newsletter item!]l
wote on this work did stinmulate a lot of interest. | did sone

ot her work on peroxi de reactions, of course. Boardman went on
and did the peroxides, and he saw that you could do these acid-
catal yzed reacti ons between al cohol and hydroperoxi de to nake the
peroxi de, and he got patents on them (11).

SKOLNIK: By that tine, Lorand m ght have been retired.

VANDENBERG | don't think so. Do you want ne to continue?

SKOLNIK:  Oh, yes. | want you to get to the real polyner
chem stry pretty soon.

VANDENBERG Wl |, we carried out a variety of enul sion

pol yneri zations. W made sone copol yners containing rosin

nol ecules. A few years later, we made sone copolymers with
rosi n- based nononers with things |ike acrylic acid and with
cationic nononers. These were pretty good at paper sizing; the
paper chem cal s people (Paul Al drich) worked on thembut finally
dr opped t hem

SKOLNIK:  Jerry [Cerald I.] Keim wasn't it?
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VANDENBERG, No, it was Paul Aldrich
SKOLNI K:  Oh.

VANDENBERG.  Not hi ng ever happened with this work. In fact,

Her cul es never even patented it because the operating departnment
woul d not approve it. In nore recent years people have been

| ooki ng at these hydrophobically-nodified, water-soluble polyners
as fairly interesting water thickeners. Anal ogous products are
commercial. W should have patented them

SKOLNI K: You are tal king about acrylic polyners, now.

VANDENBERG  Yes, acrylic polymers with a nononer containing a
rosin noiety. 1In recent years, there has been a |ot of work on
hydr ophobi cal | y-nodi fi ed cel |l ul osi c water-sol ubles which is very
simlar to the work | did many years ago, but which did not
result in a patent. | think it was Jim[Janes W] Davis who was
opposed to patenting this work. W also did a ot of work

| ooki ng for possible uses for redox polynerization reactions for
Hercules. Sure, it was interesting for the rubber people, but it
didn't make any bucks for Hercul es.

SKOLNIK: 1 still don't understand how you copol yneri zed rosin.
Was it with pimaric acid?

VANDENBERG. No, no, | made a rosin nononer, such as N-rosin
acryl am de.

SKOLNIK:  Oh, | see. It had a pendant group.

VANDENBERG. One ot her thing that was proposed--nmaybe we coul d
pol yneri ze ethyl ene at | ow tenperature.

SKOLNI K: What year was this? It was before Ziegler.
VANDENBERG It was. It was about 1951 or 1952

SKOLNIK:  Getting close to Ziegler. [laughter]

VANDENBERG. W spent a fair amount of time on this. Actually,

Bob [D. Robert] Levering worked with ne in the high-pressure |ab,
and we did a lot of work on pol ynerizing ethyl ene just bel ow the
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critical tenperature, ca 5 °C. W kept the pressure down, bel ow
200 psi, sonething like that.

SKOLNI K:  The critical pressure nust be pretty high for..

VANDENBERG Below the critical tenperature, just a little bel ow.
And we did devel op sone redox systens which woul d pol ynerize
ethyl ene. The rates were very |low, the nolecular weights were

| ow but. ..

SKOLNIK:  This woul d be hi gh pressure pol yethyl ene you are
t al ki ng about.

VANDENBERG Wl l, it wasn't. It was |ow pressure. It was free
radi cal polyethylene. It was |ow pressure.

SKOLNI K:  Yes, but a higher pressure than Ziegler catalysis.

VANDENBERG  Ch, yes. But, well, you know. People run Ziegler
catal ysis at el evated pressures.

SKOLNI K:  Now they do, but that's a different kind of catalyst.

VANDENBERG  Sure. W actually had made |inear polyethyl ene
before it was reported in the literature.

SKOLNI K:  Before the Du Pont patent (12)7?

VANDENBERG Yes, | think before the Du Pont patent; |I'mpretty
sure. But the nol ecul ar wei ght was not very high, the yields
were low, the rates were low, so there really wasn't nuch | could
do about it.

SKOLNIK:  So how | ow was the DP [degree of polynerization]? Very
low? Pretty | ow?
VANDENBERG. Vel | . ..

SKOLNIK:  Was it brittle? You had to have pretty | ow DPs for
pol yet hyl ene to be brittle.
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VANDENBERG  Well, it was a good size. | don't renenber now |
may have published that (13). But | don't really renenber. |
think it would probably be in the range of 10,000 or so for

nol ecul ar wei ght, | suppose. Not quite high enough.

SKOLNI K What was the Du Pont high pressure polyethyl ene DP?
Hundr eds of thousands?

VANDENBERG.  Yes, hundreds of thousands. But you don't need
that. Even if you had fifty thousand nol ecul ar wei ght, you would
probably not know the difference. Maybe twenty-five thousand,
even. It was high nelting.

SKOLNIK: How did you know it was linear at that tine? One never
t hought of polyners being linear or non-linear in those days.

VANDENBERG Well, | think it was known but, |'m not sure now.
Probably the higher nelting point.

SKOLNI K What was your objective?

VANDENBERG Wl l, it was a | ow pressure process for naking

pol yet hyl ene.

SKOLNI K:  To be conpetitive with Du Pont's pol yet hyl ene? Wasn't

t hat your objective? The objective was really not to get a
Zi egl er-type of polyethyl ene.

VANDENBERG Wl I, | think we would have--it was well known that
pol yet hyl ene was branched.

SKOLNI K:  Sonmewhat br anched.

VANDENBERG. Yes, and it certainly would not be as branched. It
woul d certainly be expected that it would be nore Iinear. And I
think that the higher nelting would indicate it to be nore

i near.

SKOLNIK: O is that DP? Was the analytical nethod good enough
to know how many pendant groups there were?

VANDENBERG. Wl |, we didn't pursue that.
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SKOLNIK:  You didn't like the properties of the product anyway.

VANDENBERG Yes. Also the rates were so low and there really
wasn't much point for extensive work on the product. Mst of the
effort was trying to inprove the yield, rate and nol ecul ar

wei ght. But we could never really do it. Actually, at that

time, we did wite in our notebook a concept that was really
right on the Ziegler catalyst.

SKOLNIK: It really was not a Ziegler catalyst. The product was
nore |ike a Ziegler polyner.

VANDENBERG No, no. | said we had witten in our notebook a
catalytic systemwhich was simlar to a Ziegler-type catal yst.
[Morris S.] Kharasch had worked on sone reactions based on ferric
chloride with organonetal lics which generated free radicals.

SKOLNI K:  That was a mixture of the ferric chloride with an
organonetal lic?

VANDENBERG If we had tried it, it mght have worked, although
iron does not give a very good Ziegler catalyst. It is

concei vable that this could have worked, but we did not try it.
W were considering it as a free radical source, but we never had
the organonetallic and did not try it.

SKOLNIK: Now we're up to about 19507?

VANDENBERG. Well, no, we're in 1952 to 1954. Sone of this work
on the rosin copolynmers was around 1953 or 1954.

SKOLNIK: I know they were still oriented to rubber, though.
VANDENBERG No, no. This was scouting work

SKOLNI K: For ot her polynerizations?

VANDENBERG  This was when | worked on synthesi zing various

copol yners.

SKOLNI K:  The ethers and so forth? Vinyl ethers?



VANDENBERG. No. | think we were making copol yners of rosin
nmononers wth acrylic acid, acrylates, etc.

SKOLNIK:  So you were still thinking in ternms of paper chem cals?
VANDENBERG No, | wasn't. It was just one particular area, but
nmy background in paper sizing caused us to do that. It did | ook

pretty good, really. But, that brings us up to the tinme Hercul es
took a license out for the Zi egler catalyst.

SKOLNI K: You were assigned to a particular project right away?

VANDENBERG  Yes, | was.

SKOLNI K:  Were you one of the first?

VANDENBERG Well, | was not the first, but was assigned after
two or three weeks; it was in October 1954.

SKOLNI K:  Who el se was on that programw th you?

VANDENBERG: Wl |, | think Dave [David] G ant m ght have been one

of the first. [Herbert] Mahl man and Dave [David S.] Breslow were
al so assigned early.

SKOLNI K:  Good organic chem st--probably never touched a pol yner
before in his life, had he?

VANDENBERG Wl l, | think he had by that tinme, sure. Well, they
were just assenbling the teamthen. They were assigni ng people
in chem cal engineering for the scal e-up, that kind of thing.

SKOLNI K: That was from[Karl] Ziegler's work. Not from your
wor k yet.

VANDENBERG  Yes, that's right.
SKOLNIK:  So that was just a matter of following Ziegler's

instructions, as far as engi neering people were concer ned.
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VANDENBERG  Yes. First, Dave was trying to do the |aboratory
work which related to the polymer work, again, follow ng
Zi egler's general procedures.

SKOLNI K:  But you were in the research end of it.

VANDENBERG.  Yes, my assignnent was general. | had pretty much
a free hand, scouting the entire system

SKOLNI K:  \What ot her kinds of polyners? Ethylene or propyl ene?

VANDENBERG  Et hyl ene and, of course, propylene. There wasn't
much i nformati on avail able on propyl ene.

SKOLNI K: It was hard to obtain that in 1955 and 1956.

VANDENBERG. There wasn't too nuch avail able on nopnoners other
t han et hyl ene. How wi dely useful these catalysts were was not
wel | known.

SKOLNI K We had pol ypropyl ene in the plant by 1959.

VANDENBERG ~ Yes, | know. But--one day in October, | guess it
was--1 used a Ziegler catalyst on sone propylene and also used
hydrogen with ethylene with the Ziegler catalyst.

SKOLNI K:  You took this hydrogen right out of the cylinder?
VANDENBERG.  Yes.
SKOLNIK:  And did you nmake the catalyst in situ, I want to make

sure of it. You added it fromthe cylinder?

VANDENBERG  Again, we did a ot of our work with the pressure-
bottl e technique.

SKOLNI K: That figures. You just filled the bottle up with the
hydrogen until it had reached the right pressure.

36



VANDENBERG. | put a partial pressure of hydrogen in the bottle.
We had a stream of hydrogen fromthe cylinder passing through
rubber tubing and then just sanpled with a hypoderm c syringe

t hrough the tubing and injected the hydrogen into the system
So we knew how nmuch hydrogen was added. Three experinments with
three level s of hydrogen were run.

SKOLNIK:  And this was still before 1955.

VANDENBERG. Yes. The viscosity results canme back and...

SKOLNI K: O the pol yethyl ene.

VANDENBERG O the polyethylene. Wth a small reduction in
viscosity which increased with increasing hydrogen content.

Thus, hydrogen did have an effect, but it was quite small.

SKOLNI K:  But you saw an effect.

VANDENBERG. Yes, | believed the effect was real and | went on

| ater to do nore work and, of course, with propyl ene, hydrogen
was even nore effective than with ethylene. Utimtely we filed

a patent application on using hydrogen to control nolecul ar
weight with Ziegler catalysts (14).

SKOLNI K What was the year you filed the patent on using
hydrogen to control nol ecul ar weight of olefin polyners?

VANDENBERG: Ch, about June of 1955.

SKOLNI K Ch.

VANDENBERG We covered all the possible catal yst and nononer
conbi nati ons.

SKOLNIK:  Did you inform Ziegler of this after you filed the
pat ent ?

VANDENBERG. I did not. Whether soneone else in Hercules did, |
do not know.

SKOLNI K That woul d have been up to [Arthur L.] d asebrook?
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VANDENBERG  That was up to Hercul es managenent; | don't know
what the agreenent was, whether we had to do that or not.

SKOLNI K: You never got involved with Ziegler yourself, then?

VANDENBERG No, not really.

SKOLNIK:  Did you ever get to know [Gullo] Natta at all?

VANDENBERG, Yes, sure

SKOLNI K: Personal ly, you knew. ..

VANDENBERG: Ch, sure.

SKOLNI K:  But you never knew Zi egl er personally?

VANDENBERG Not really, no

SKOLNIK:  On a first nane basis?

VANDENBERG No, no. He did cone to Hercules to give a |lecture
you know.

SKOLNI K: | was there.

VANDENBERG. And that was my only association with Ziegler, if

you can call it that. | did not even get to nmeet him frankly.
| can even renenber when [ Hermann] Staudi nger visited the
research center. Again, it was, | can't renenber when that was;

1946, maybe?

SKOLNI K That's about right.

VANDENBERG. Again, | never nmet Staudinger either, but | did see
hi m and heard himgive a talk.

SKOLNIK:  He was a great man
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VANDENBERG Yes, | saw the great man. And you know how it is,
and | started thinking, you know, in a lifetime | have seen

St audi nger, Herman Mark and [Carl S.] Marvel --pioneers in the
field. Well, of course, the first experinments on propyl ene gave
only mlligrams, sonmething like that. W had fibers nade out of
it, and | recognized it as a pretty inportant discovery.

Anyway, we went on to devel op catalysts to nmake isotactic

pol ypropyl ene in high yield and better rates.

SKOLNI K: Using Ziegler catal ysts?

VANDENBERG  Yes.

SKOLNI K What did you do, use a different ratio of alum num and
so forth? How did you change your catalyst to nmake better yield
of pol ypropyl ene?

VANDENBERG: Vell, that was a kind of evolutionary process,
runni ng many experinments, different catal ysts, etc.

SKOLNI K: Was it a difference in titaniumor in the alum num or
a difference in the alkyl group? O all three?

VANDENBERG. Wl |, | shoul d enphasize here that, | didn't get
this point across before, that a |lot of ny success in this area
came fromrunning nultiple experinents.

SKOLNI K:  Si nul t aneousl y?

VANDENBERG ~ Si nul t aneously. The pressure bottle and hypodermc
syringe techni que made that possible. | think | did a lot nore
wor k, you know, than nost people who worked in the field.

SKOLNIK: I n other words, you ran nore experinents per hour than
anybody el se.

VANDENBERG Right, | had a |l ot of help, technicians and |ab
assistants, and | was always given plenty of help because they
knew | was productive. Anyway, | found there were certain ways
of putting the Ziegler catalyst together. Ziegler had m xed the
ingredients in situ and we found that it was better to m x them
out si de, age them and then put theminto the system Then I
woul d 1 ook at the different conpositions such as catal ysts made
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of very | ow anmounts of alkyl, fromtriethyl, and diethyl, and
nonoet hyl al um num and using these Ti precipitates, wth added
organonetallics. W found that the reaction of nonoethyl -
dichlorides with Tid , gave a Tid ; which, wth added Et;Al, gave

a high yield of isotactic pol ypropyl ene (15).

SKOLNIK:  Did you have problenms with the titaniumtrichloride?

VANDENBERG. Wl |, you know.. .

SKOLNIK:  Particularly, the formof the titaniumtrichloride?

VANDENBERG Yes, it is the crystal formof titaniumtrichloride
that is a critical factor.

SKOLNIK:  Is that one of the things you worked on? Besides the
ratios...

VANDENBERG. Actually, the titaniumtrichloride that you make
fromreaction of titaniumtetrachloride with ethyl alum num
dichloride was finally shown by Natta to have an unusual crystal
structure which he called the delta form W, of course,
recogni zed that we had an unusual crystal form and actually
filed a patent on it (16). Actually, the particul ar techni que
and the delta crystal formthat | used was the basis of al
commer ci al processes for making isotactic pol ypropyl ene.

SKOLNI K: Now, was the formof titaniumdeterm ned while the
titaniumwas still in the netal stage, or as the titanium
trichloride stage?

VANDENBERG Well, titaniumtrichloride...

SKOLNIK: |t was not a nmatter of treatnent of the titani um
bef ore you made the trichloride?

VANDENBERG, No. You start out with titaniumtetrachl ori de.

SKOLNIK:  So it is reduced..

VANDENBERG  You reduce that with al um num al kyl
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SKOLNI K How you reduce determ nes the crystal structure of the
titaniun®

VANDENBERG ~ Ri ght, right.

SKOLNIK: So it is the reduction conditions?

VANDENBERG: That's right.

SKOLNIK:  Did you get involved in a |lot of reaction rate studies
of these reactions?

VANDENBERG  No.

SKOLNIK:  Did you run reaction rate studi es?

VANDENBERG ~ No.

SKOLNI K:  Did anyone el se at Hercul es?

VANDENBERG Wl |, these are heterogeneous systens.

SKOLNIK: Wl |, what was Breslow doing at this tinme, while you
were doing this? Ws he working parallel to you or was it a

di fferent area?

VANDENBERG Wl |, Dave was also interested in this kind of work
but his work was nostly on ethylene. You know, there were

probl ens with maki ng pol yet hyl ene, nol ecul ar wei ghts etc.
SKOLNI K Yes.

VANDENBERG He had di scovered the bis(cycl opentadienyl)

titani um di chl ori de honbgeneous catal yst for ethyl ene
pol yneri zation (17).

SKOLNI K:  But that was in the literature too, wasn't it?

VANDENBERG. Wl |, the conpound was.

41



SKOLNI K The conpound was, but not for ethylene polynerization.

VANDENBERG Not as a conponent of the Ziegler catalyst. O
course, it mght have been inplied that it mght be useful but,
you don't know until you try it. 1It's such an unusual conpound;
you couldn't predict that it would necessarily work and...

SKOLNI K: O course, he got that idea fromferrocene, didn't he?

VANDENBERG  Ri ght, he had done much work on ferrocene.

SKOLNIK:  Well, there were a |ot of publications on ferrocene
before he started working with ferrocene. Well, how about other
peopl e at Hercul es involved in the pol ypropyl ene probl enf?

[ Eugene D.] Klug got involved. Al so [Walter] Thomas, [WIIiam
M] Schilling, and [Benjamin C. ] Repka for a while?

VANDENBERG  That canme later. | worked on pol ypropyl ene about a
year and a half before Hercules saw the light of day. They did
nothing on it for at least a year after | did nmy work.

SKOLNI K They were sold on pol yet hyl ene.

VANDENBERG  Yes, they were pushing pol yethyl ene and. .

SKOLNIK:  Parlin was the first plant for polyethyl ene.

VANDENBERG  That's right. It wasn't until Paul [L.] Johnstone
started pushing that the operating part of the plant started to
work on it; Bill Schilling worked on it.

SKOLNIK:  That's right, Bill Schilling worked in the |aboratory
on pol ypropyl ene.

VANDENBERG Yes, Bill Schilling, Walt Thomas, Gene Klug, and
Ben Repka worked on the catal yst for polypropyl ene.

SKOLNI K:  And that was separate fromyou conpletely?

VANDENBERG.  Well, you know, | wasn't working on it anynore.
found ot her things.
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SKOLNI K: \What ot her things?

VANDENBERG Well, | was trying the Ziegler catalyst for polar
nononers. It was ny intention to work on vinyl ethers using
coordi nation catalysts to nake isotactic polyners.

SKOLNI K They were new? Was that a new polynmer, actually?

VANDENBERG Vell, they were known. [Calvin E.] Schil dknecht
did work on these things. In fact, they were the first
stereoregul ar polynmers and were reported in 1947 (18).

SKOLNI K But they weren't isotactic.

VANDENBERG Wl |, they may not have been recogni zed to have
been isotactic at the tinme--but they were, really. However, his
pol yners were not highly isotactic and so we were able to nmake
them nore isotactic and give themdifferent solubility
properties.

SKOLNI K:  That's because of the kind of Ziegler catalysis you
wer e using. ..

VANDENBERG Wl 1, we weren't, really. W started out with
Ziegler and did develop a particular and unusual conbi nation

whi ch worked fairly well, but the Ziegler catalysts weren't that
good. W did discover a whol e host of other catalysts.

SKOLNI K That's what | renenber.

VANDENBERG. W were naking isotactic vinyl ether polyners, and
a Hercul es operating department got interested in poly(nethyl
vinyl ether) which, in isotactic form was a water-swellable but
wat er- insoluble polyner. A fair anmount of pilot plant work was
done on that polyner, but it was not devel oped commercially.
After that we went on to the epoxi de polyners, again starting
out with a Ziegler kind of catalyst, but we found that there
were other things that were a | ot better than Ziegler catalysts
e.g., using various alum num zinc, nmagnesium organonetallic-
based catal ysts. That was very early in our work.

SKOLNIK:  Still wusing al kyl groups? Ws the organo group al kyl,
or sonething else for the epoxides?
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VANDENBERG W started with organonetallics. Actually, we
started with a Ziegler catalyst based on an alum numtri al kyl
related to our vinyl ether catalyst. |In checking out the system
on epichlorohydrin wth the alumnumtrial kyl al one, we got much
better yield to a fairly high anount of a new polyner, a rubber,
actually. By the way, we used an old bottle of epichlorhydrin
because it was around the |lab, since we wanted to run this
experiment right away.

SKOLNI K Was that safe, was that smart for you to use an old
bottl e of epichlorohydrin?

VANDENBERG Well, in this case it turned out to be the very
smart thing to do.

SKOLNI K:  You nean it already had hydrolyzed? To the glycol?

VANDENBERG. When we went to do it over again with a fresh
bottle, it didn't work.

SKOLNI K Onh, Lord. [laughter]

VANDENBERG So we hypot hesi zed and. .

SKOLNI K:  You needed sonme hydroxyl groups in there?
VANDENBERG. We needed sone water in it. And so we reacted the

alum numtrialkyl with 0.5 nole of water per Al and, sure
enough, it was a very good catal yst.

SKOLNIK:  So actually this was serendipity on your part.

VANDENBERG Right. That was the discovery of a whole new
famly of catalysts.

SKOLNI K:  And products, too.
VANDENBERG I ndeed. The first one we devel oped was an

epi chl orohydrin elastoner. Did a lot of work on this and ot her
pol yepoxi des.



SKOLNIK: | assune that you are nore proud of that work than
anyt hing el se you ever did.

VANDENBERG Wl l, it was one thing that we had di scovered and
devel oped i ndependently of others.

SKOLNIK:  It's really yours.

VANDENBERG | stuck pretty much with it from beginning to end

SKOLNI K: You fought pretty hard for it too, | renenber.

VANDENBERG Yes. A hard row to hoe too, as you know. Bob

[ Robert W] Cairns decided to sell it and worked out a |icensing
deal with Goodrich. And we cooperated with themand | was

i nvol ved in the whol e thing.

SKOLNIK:  You had to go to Avon Lake to visit Goodrich?

[ END OF TAPE, SIDE 2]

VANDENBERG. W& went out to Goodrich at Avon Lake, Chio; nyself,
a chem cal engineer and...

SKOLNI K:  Who was the chem cal engineer?

VANDENBERG. Joe [Joseph] Aid; also sonme of the people working
on the applications areas, Lyle [O] Amberg, [W] Dean WIIis.
Then on sone occasions, Goodrich came to Hercules and saw the
pil ot plant operations, etc. W hel ped Goodrich with the

busi ness and told themall we knew, and they finally got in the
busi ness and we kept working on the areas that needed to be
devel oped. Goodrich had pointed out a variety of deficiencies.
A lot of work was done on inproving stability, inproving the
process, and a variety of things. W continued | ooking for
applications and did nmuch work | ooking at the elastic thread
area. W had a cooperative arrangenent with a conpany up in New
Engl and, the United El astic Thread Conpany. W did a |ot of
work on that, and it |ooked like a pretty interesting elastic
thread and this was a potentially big market. Because, | think,
of this work, Hercules becane interested in producing this
rubber and ultimately the operating departnment took it over and
devel oped their own process information.
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SKOLNI K: To be in conpetition with the people we l|icensed it
to?

VANDENBERG Ri ght . Utimtely, Hercules went into comrerci al
production. And actually...

SKOLNI K:  Where did Hercul es nake the rubber?

VANDENBERG  Hat ti esburg.

SKOLNI K: Was there any reason for Hattiesburg, other than
sonething el se for Hattiesburg to do? They had no raw naterials
there to speak of.

VANDENBERG. No, the plant was available wth all the
accessories, steam |and, water, etc.

SKOLNI K: G bbst own was probably overl oaded with ot her things
t hen, too.

VANDENBERG Well, this was in the operating departnent in
Hatti esburg.

SKOLNI K:  Still made in Naval Stores.

VANDENBERG  No, the paper chem cals departnment took over and
deci ded to conmerci alize this rubber; and, of course, it was the
department that dealt with the rubber industry for nmany years.

SKOLNI K: G bbstown was the big plant for nost of their stuff,
but not for Naval Stores.

VANDENBERG. G bbstown wasn't paper chemicals. It was the paper
chem cal s departnent that handl ed the enulsifier and
hydr oper oxi des t hroughout the rubber industry.

SKOLNIK:  So it was the sal espeople who deternmned it went to
Hat ti esburg--sal es and marketi ng peopl e.

VANDENBERG. The Hattiesburg operation actually was in the paper
chem cal s departnent with the various rosin derivatives, etc.
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SKOLNI K: Hattiesburg was not known for having a lot of rea
good chem sts and chem cal engi neers.

VANDENBERG Wl l, | think it was a m stake. However, recently
Her cul es sol d that business to Goodri ch.

SKOLNIK: | know.

VANDENBERG. So now Goodrich has the entire business. Actually,
Hercules did a very good job devel oping the market for these

el astoners, and | think they wound up with a better process and
better product and a |large part of the market.

SKOLNI K: That's amazi ng since Goodrich knew nore about the
custoners than we did.

VANDENBERG Yes, | think they did a very good marketing job
and | found out later that Goodrich hadn't really put a |ot of
effort into it, you know O course, now they have a different
phil osophy and it could work out. (In 1989, Goodrich sold their
speci alty el astomer business to N ppon Zeon, and now t he

epi chl orohydrin el astoner plant at the Hercules Hattiesburg
plant is owned by the Japanese!)

SKOLNIK:  Now, we're in the 1960s with the epoxy rubbers.
It could be early 1970s, couldn't it?

VANDENBERG Wl |, you know, | continued working there
t hroughout the seventies and did rel ated studies.

SKOLNI K:  Were you playing around with different kinds of
nonomner s?

VANDENBERG Wl |, | continued scouting for other areas and

| ooki ng for possible new pol yners.

SKOLNI K:  Li ke what? How did you broaden your interests?
VANDENBERG Wl |, one of the substantial prograns that we
initiated was to make sone rigid chain water-soluble pol yners.

This was probably started around 1979.

SKOLNIK:  This was different fromJerry Kein s kind of polyners?
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VANDENBERG Ch, yes. In fact, we just gave two papers on that
at this nmeeting (19). Hercules released the information a year
or so ago and decided not to pursue it or patent it.

SKOLNI K:  What area is this? Wat are we tal ki ng about now?

VANDENBERG: Well, these are water-soluble polyners that were
desi gned to be very unusual

SKOLNI K: Based on what nononers?

VANDENBERG Wl l, one is like a sulfonated Kevlar, i.e., a
sul fonated aromatic pol yam de. W nade it by a condensation
type of polynerization. W used terephthal oyl chloride and a
ring sul fonated 1, 4-di am nobenzene.

SKOLNI K:  You couldn't sulfonate the Kevlar itself?

VANDENBERG. Well, that was in the literature but they hadn't
tried to nake water-sol uble polynmers |ike we did.

SKOLNI K:  You wanted nore sul fonate groups than you could do by
sul fonati on of Kevl ar.

VANDENBERG We tried, but it was difficult to control. It's
possible that one mght do it inalimted way, but once you
knew what the results are..

SKOLNIK: It is better to get it by copol ynerization or co-
condensati on?

VANDENBERG  This was a si zable program two or three Ph.D.s
working on it for a while. W had cooperation with the
University of Lowell, via a contractual arrangenent. W did
come up with sonme interesting products but Hercules did not feel
inclined to further develop the area.

SKOLNI K Not enough for Hercul es?

VANDENBERG. Hercules didn't feel that they were good enough
you know.
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SKOLNIK:  For a scientist it isn't always necessary to cone up
with a commercial product. Sone new chenistry makes it
I nteresting.

VANDENBERG | think it was a very interesting piece of work
that conceptually was, and potentially still is, of interest for
further study. |It's possible that Dr. [Joseph] Sal anbne and |

m ght decide to pursue it, |I'mnot sure.

SKOLNIK:  He's in textile chemstry, isn't he?

VANDENBERG. No. He has done a lot of work on water-sol uble
pol yners.

SKOLNI K: For what, textile treatnent?

VANDENBERG. No. He works at Lowell. Actually, he is the

i nventor of the Boston contact |lens. That was work done at
Lowel | University. He set up a separate conpany and devel oped
it commercially.

SKOLNIK:  That's a soft lens you' re tal king about or a hard
| ens?

VANDENBERG Hard lens. And it has been very successf ul

SKOLNI K:  Except that it is being replaced with the soft |ens,
now?

VANDENBERG Well, | don't know. They're both being marketed.
And what the outconme will be, I'mnot sure. But that conpany
was finally sold to Bausch and Lonb.

SKOLNIK:  That was quite a few years ago.

VANDENBERG A coupl e of years ago.

SKOLNI K:  Okay.

VANDENBERG Over the last ten years at Hercules, | did a fair
amount of work on water-soluble polyners at one tinme or another.
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SKOLNI K: Can you classify the type of work you did?

VANDENBERG Wl |, part of it was on the hydroxy pol yethers.
did fundanmental work on glycidol polynerization, and di scovered
a new rearrangenent polynerization of glycidol which I actually
wote up after | retired.

SKOLNIK: | renenber that.

VANDENBERG  Cane back for a while, sonetine after | retired
Wote that up and then | used that work, wth Hercules

perm ssion, as a basis for a proposal to NSF and ARO [ Arny
Research Organization] to get noney for research at ASU. And we
did get the funding.

SKOLNI K:  Arizona State University is the reason you noved to
Arizona? | know you tal ked about the beautiful area out there
when you were much younger.

VANDENBERG. No, we had been going out to Arizona for nany
years.

SKOLNI K:  Before retirenent.

VANDENBERG Before retirenent. W owned property out there and
actually, we went out every year for two or three weeks.

SKOLNI K:  You owned | and or you owned the house on the | and?
And the | and?

VANDENBERG We actually owned a | ot of things.

SKOLNI K: Oh.

VANDENBERG W had a trailer court adjacent to Arizona State
Uni versity which we oper at ed.

SKOLNI K You went into the real estate business.

VANDENBERG Yes, | owned a fair anmount of real estate. M
daughter hel ped to manage sone of it while she was out there.
My son had been there.
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SKOLNI K Maybe we had better get to your famly.

VANDENBERG. Married in 1950 to MIdred Elizabeth Wi ght.

SKOLNI K:  She was from Del awar e?

VANDENBERG  She was born in New Jersey, as | was. But a
different area of the state.

SKOLNI K How did you neet her?

VANDENBERG Her famly had noved to Delaware in, | suppose, the
| ate 1930s. She worked for Du Pont as secretary.

SKOLNIK:  Oh. She didn't go to coll ege.

VANDENBERG. No. She went to busi ness school

SKOLNIK:  To be a good secretary?
VANDENBERG | was living out in Belnont at the tine, | guess,

with one Du Ponter and a couple of Hercules fellows. The Du
Ponter introduced ne to her.

SKOLNI K:  You net her in Delaware, not in New Jersey.

VANDENBERG:  About 1949 probably.

SKOLNIK:  Then you married in 1950. How many children do you
have?

VANDENBERG  Well, we have two. A boy and a girl.

SKOLNI K Was your son the kind of student you wanted out of a
son; and al so your daughter?

VANDENBERG Wl l, ny son was a fair student, he really didn't

apply hinself until toward the end of his college career when he
realized the inportance of it.
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SKOLNIK:  He majored in what in college?

VANDENBERG Well, it was a liberal arts coll ege.

SKOLNI K Where, in Del aware?

VANDENBERG. No, Lynchburg College in Virginia

SKOLNIK:  What's the difference in their ages, your son and
daught er ?

VANDENBERG Two years. M daughter went to the sane coll ege.

SKOLNI K: What did she mgjor in?

VANDENBERG  She had a busi ness orientation.

SKOLNIK:  Is she married or still working?

VANDENBERG Not married and manages a bookstore in Sun City.

SKOLNI K So you see her practically every week then.

VANDENBERG  Yes, we see her frequently.

SKOLNI K:  Your son's in Arizona, too?

VANDENBERG. | n Nevada

SKOLNIK:  Oh, that's pretty cl ose.

VANDENBERG: Well, 750 mles. W do see himthree or four tines
a year; he has two children. Both my children are divorced,
unfortunately.

SKOLNIK:  Oh, that's nornmal today. Well, now !l would like to

get into the honors you received in your life. Wat was your
first award? 1Is it the one in Del aware, the Best Paper Award?
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VANDENBERG Wl |, | guess ny first honor was being elected to
Tau Beta Pi, in college.

SKOLNI K:  That's the honor fraternity.

VANDENBERG. Honorary engineering fraternity. But the first
chem stry award was that one in the Del aware section.

SKOLNI K:  Best Paper Award.

VANDENBERG  Yes, Best Paper Award, about 1965, sonething |ike
t hat .

SKOLNI K The next award, | think, was the Polyner Division.

VANDENBERG. No, | got another Del aware Section Award when they
changed the nature of the |ocal section award.

SKOLNI K You gave a tal k on your award.

VANDENBERG  The next one, | guess, was the ACS Pol yner
Chem stry National Award

SKOLNI K:  You had an honorary doctorate from Stevens. You were
chai rman of the section too, in 1976.

VANDENBERG  Yes.

SKOLNI K:  You had another office in the section too, secretary
or treasurer, | can't renenber

VANDENBERG  Never secretary.
SKOLNI K Then you were al so chairman of the Polynmer Chem stry

Di vi si on.
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VANDENBERG  Yes, and a variety of posts in the Pol yner
Chem stry Division.

SKOLNI K:  How about the Gordon Research Conferences?

VANDENBERG | was chairman of the Gordon Pol ynmer Conference.

SKOLNI K Who woul d you say, throughout your scientific life,
had the nost influence on you? O was it a series--a |ot of
good peopl e that cane along at the right tinme?

VANDENBERG [l aughter] Well, | guess a whole host of people
I nfl uenced ne.

SKOLNI K Was Spurlin near the top of the list?

VANDENBERG Certainly, Harold helped ne a |ot.
SKOLNI K How about your col |l eagues? Like Boardman, Breslow, or
Keim or Bob Cairns--did they have any effect on your outl ook on

science? Help you in any way? Wth discussions and so forth--
or argunents?

VANDENBERG Wl I, | don't know. These things certainly have
some i nfluence, no question about it.

SKOLNIK:  You were in a hell of a good environnent, and that
hel ps.

VANDENBERG  Sure, sure

SKOLNIK:  There were a | ot of people at Hercules that affected
you; also your friends at Du Pont and al so fromthe Pol yner

Di vi si on.

VANDENBERG | was on the ACS patent commttee. Actually, it
was through ny auspices that the Creative Invention Award was
f or med.

SKOLNI K:  You pronoted that. That's a good award.

VANDENBERG Yes, that's a very inportant award

SKOLNI K:  Most awards go to academ c people and not to industry.
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VANDENBERG That's an area that is sadly neglected. But it
wasn't too hard to get it through

SKOLNI K:  Your appointnent at Arizona State was after you
retired--or was it simultaneous?

VANDENBERG Wl |, you asked ne before why | went there.

SKOLNI K Well, you nentioned your real estate.

VANDENBERG Wl l, | didn't pick ASU but | did pick the area,
and | wanted to continue working professionally so | went to the
chairman of the chem stry departnent--before | retired,

actual ly.

SKOLNIK:  Oh. During the vacation period.

VANDENBERG | was encouraged with ny contact, and | was
appoi nted an adj unct professor about three nonths after |
retired. | worked out the fine details and was appointed in

July 1983. But it was pretty contingent on ny getting support.

SKOLNIK:  Ch, | see. You had to get your own support funds.

VANDENBERG | wasn't receiving any nonetary support.

SKOLNI K:  As an adj unct.

VANDENBERG: That's right.

SKOLNIK: Wth adjuncts--they tend not to receive nonetary
support, correct?

VANDENBERG Wl |, that's what | found out recently, because |I'm
now cal l ed visiting professor.

SKOLNIK:  Oh. A pernmanent visiting professor.

VANDENBERG.  Because of not getting paid fromuniversity funds
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SKOLNI K: Through t he NSF?

VANDENBERG It's not their noney, it's the governnent's noney.
They don't look at it that way, but, anyway...

SKOLNI K:  Because the university gets a cut out of whatever
grants you receive.

VANDENBERG Wl |, they get all the noney, you know. |'m paid
as a regular enployee. |If | hadn't gotten research funds,
woul dn't be there.

SKOLNI K:  You' d be consul ting--perhaps not at the university,
but you would still be in Arizona.

VANDENBERG: Still in Arizona

SKOLNIK:  Are you still consulting?

VANDENBERG |'mdoing a little, yes. Patent litigation, and at
present |I'mconsulting with Goodrich and N ppon Zeon on the
epi chl orohydri n el ast oners.

SKOLNIK: Quite a few of the retired chem sts in Delaware are in
these patent litigation suits; that seens to be the nost fertile
field.

VANDENBERG: No question. If you get involved in patent
litigation, it is usually quite a lengthy consulting job.

SKOLNI K The lawyers |like to extend those things. That's where
their noney conmes from by extendi ng them

VANDENBERG. Very worthwhile activity.

SKOLNI K: What do you spend, five percent of your time as a
consul tant, or |ess?

VANDENBERG  Probably | ess.
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SKOLNIK:  That's the way it is for nmy friends in Del aware.

VANDENBERG: I haven't really worked very hard on getting
consulting activity.

SKOLNI K:  You are busy enough wi thout that?

VANDENBERG Ch, yes. | have plenty to do.

SKOLNI K What do you do besides the university?

VANDENBERG  Mostly | ook after ny business interests

SKOLNI K:  Your real estate.

VANDENBERG  Real estate, stocks and bonds, and things like

that. Investnent is probably a major part of ny activities. W
have travel ed around the world, nostly professionally-rel ated,
dependi ng on what | amdoing. |'ve been to Russia as a guest of

t he governnent.

SKOLNIK:  Is that to |l ecture?

VANDENBERG. To | ecture and visit.

SKOLNI K: You | ectured, of course, in English.

VANDENBERG. Yes, and then we went to China on the sane basis.

That was after | retired. GQGuest of the Chinese governnent;
t hought I woul d col |l ect some postdocs.

SKOLNIK:  Oh.  You have to go to Japan for that

VANDENBERG Wl I, | thought that too, and did visit Japan.

SKOLNIK: O Tai wan.

VANDENBERG. | had one Japanese interested, but it was a
question of nonetary considerations and | didn't get anyone.
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SKOLNIK:  As a graduate student or a postdoc?

VANDENBERG No, as a postdoc. The conpany woul d have sent him
to me.

SKOLNI K Ch.

VANDENBERG | thought the conpany should pay. Wich, | gather,
Is the usual way of doing it.

SKOLNIK: Did Howie [Howard G ] Tennent ever have an influence
on your work at Hercul es?

VANDENBERG | suppose he did, to a certain extent. W were al
given pretty nuch a free hand.

SKOLNI K: You were nore independent than nost, | think.

VANDENBERG Yes, | was pretty independent. That's kind of the
way | oper ated.

SKOLNI K: Okay. |If there is something el se you can think of
that you could add that would be of interest to polyner history,
in terns of people you knew in polyner chemstry and their
effect on you or their effect on the area of polyner chem stry.

VANDENBERG. It's just an interesting little sidelight that,
when it becane obvious that | was going to get a government
grant for this work at ASU, the first person | contacted to get

a postdoc was Carl Marvel. Called himup on the phone and he
recomrended soneone he had interviewed a year or so before. |
contacted himbut--1 won't give you all the details--he wasn't

I edi ately avail able, but after a while becane avail able; after
goi ng through maybe two ads in Chem cal & Engi neeri ng News and
30 candidates, we finally hired this fellow, Dr. Jeffrey C

Mul I'is, that Carl Marvel recommended. He has been excellent.

SKOLNIK:  He was fromthe University of Arizona.

VANDENBERG  No, Marvel had just interviewed him
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SKOLNIK:  Isn't Marvel at the University of Arizona?

VANDENBERG  Yes. But ny postdoc, Dr. Mullis, didn't go there.

SKOLNIK:  Well, | guess that's the end of the interview

VANDENBERG.  Ckay.

[ END OF TAPE, SIDE 3]
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