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| NTERVI EVEE: Ray H Boundy

| NTERVI EVEER: James J. Bohni ng
LOCATI ON: H ggi ns Lake, M chigan
DATE: 21 August 1986

BOHNI NG  Dr. Boundy, you were born on 10 January 1903 in Brave,
Pennsyl vania. Can you tell nme sonething about your parents,
their names and their occupations?

BOUNDY: My father was second generation Anmerican and of English
stock, therefore it wasn't too unusual that he was cal |l ed George
Washi ngt on Boundy. [l aughter] M nother was Annette Cather.

BOHNI NG  Wiat did your father do?

BOUNDY: My father was oil well worker who worked in the oi
fields all through Pennsylvania and West Virginia for maybe 15
years, and then his father left hima farmin western

Pennsyl vania so the whole famly noved there. Dad tried to nake
a go of the farmbut he wasn't a farnmer. The farmwas too snall
finally he failed conpletely and went back to the oil fields. He
got to be a drilling contractor and finally he started drilling
wells on his own, for gas primarily, and selling it to the big
conpani es. Then he was injured in an autonobil e accident when he
was taking nme to school back in 1925 and he never did recover.

He broke his back but he did have his interests in these oi

well's so he managed quite well [financially].

BOHNI NG WAs he already past the farm ng stage at the tine that
you were grow ng up?

BOUNDY: About the middle of World War |, he noved back into West
Virginia but we still stayed on the farm and went to school from
there. Then the farmfailed and he started noving back into the
oil and gas business. First as a driller, then as a contractor
and finally as organizer of wells where he would sell a part
interest in the well. He would own maybe half of it for the
drilling and the contracting and so on. That's where he really
established a little noney.

BOHNING Brave is alittle town...



BOUNDY: It's a crossroads on the border between Pennsylvania and
West Virginia; we lived there for about two years. | don't
remenber any of this. The very first thing | remenber is when we
had noved to Bl acksville, West Virginia, which is only about 10
mles fromBrave. M father had gone fishing, spearing, and had
brought back quite a few fish. | was a w de-eyed two year old
kid watching him \Wen he cleaned the fish there was a little
fish inside the big fish, so | had ny first |lesson in ecol ogy way
back then -- how big fish eat little fish and so on. [l aughter]

BOHNI NG Where did you have your early schooling?

BOUNDY: This was all in western Pennsylvania. W lived in Pine
Townshi p, about three and a half mles fromGove Gty. | went
toalittle one-roomschool. In order to get into high schoo
froma one-room school, you had to take an exam nation in seventh
grade. | skipped the eighth grade and went to high school, also
in Gove Cty, Pennsylvania. M brothers and | wal ked the three
and half mles and back. Finally we had bicycles and we rode

t hem back and forth.

BOHNI NG Was the farmup there in Gove City?

BOUNDY: Yes, that was in Pine Township, three and a half mles
fromschool. R ght near this one-roomschool. Cranberry Schoo
in Pine Townshi p.

BOHNI NG Do you renmenber the name of the teacher you had? |
guess you had the sanme person for all those grades?

BOUNDY: W had probably half a dozen teachers, who stayed for
one or two years. Vella McCain was the one that | renmenber that
probably had nore influence on ne than the others. | don't quite
remenber the other teachers. | enjoyed the one-room school -- to
be able to sit and hear the eighth graders recite, and the
seventh graders, and the sixth graders -- that was a real benefit
tonme. | enjoyed it and it was a great way to go to school.

BOHNI NG  You learned a great deal nore than if you had just
been. .

BOUNDY: Very much nore, very much nore.

BOHNI NG  You say Vella McCain had an influence on you? |n what



way do you renenber her?

BOUNDY: Here's a good way to tell you how nuch. | nade a
m st ake one day when she asked ne a question and | answered
"nother". That's what she was to nme -- a second nother. She was

there the |l ongest too, two or three years.

BOHNING |'msure you didn't have any exposure to science at
that tine, did you?

BOUNDY: No, except up front near the teacher's desk, there was
an encyclopedia, and if you had free tinme you were wel conme to go
up and pick out a book and sit at your desk and read it. So |
did quite a bit of that. She had an encycl opedia and a set of
books on the Civil War. Both of them | read fromone end to the
ot her.

BOHNI NG When you got into high school, you skipped eighth
grade. That woul d have been 1917. The First World War was j ust
about over..

BOUNDY: My ol dest brother enlisted in 1918, | think. He was
just in for a short tine and then the war was over.

BOHNI NG What did you do in high school, did you get any
exposure to science?

BOUNDY: | had chem stry and math and al gebra. | took a
commerci al course in high school. | had typing and shorthand,
and all that, bookkeeping, and all that sort of a thing.

BOHNI NG WAs there a reason for selecting the comrercial course?

BOUNDY: Only that | thought | might use it. | didn't have any
idea at that time of being a chem st or anything |like that.
However, about that tinme, ny brother and I got interested in

amat eur radi o and we had a Ford spark coil and a gal ena detector
receiver set. |'ve often thought nmany tinmes how nany amateur
radi o specialists, or just hobbyists, there were at that tineg,
and everyone of us had a galena or silicon detector; we were

| ooking right at the transistor, right in the eye, and none of us
fell for it.

BOHNING Talking to Bill Goggin yesterday | |earned that he was
al so involved in amateur radi o at about the sanme tinme as you



BOUNDY: My brother continued with it. He worked for the Storer
Broadcasti ng Conpany for many, many years. But | didn't [go soO

far]. | did continue the hobby in Gove City College. At the
time | finished high school, and for the first couple of years in
college, | had taken a correspondence course fromthe National

Radio Institute and had got ny first class commercial operator's
license, and had a job on a boat. That's what | was going to do
after | finished college. M chem stry professor changed ny

m nd; also a scholarship to Case changed ny m nd.

BOHNING That's very interesting. Before we get to Gove Gity,
were there any high school teachers that influenced you in any
way ?

BOUNDY: Not particularly. | can remenber sone | disliked,
[laughter], but I don't renenber any of themthat influenced ne.
Maybe ny chem stry professor, because | did |like chemstry, and
it was easy for ne. He did recomend ne to Pitt [University of
Pittsburgh] as well as a couple of other schools and Gove City.
Money was the big factor at that tine and G ove City was cl ose so
that | really had no choice. | enjoyed it there and besi des that
they had the first comrercial broadcasting conpany -- WSAJ. They
made the first broadcast and nmy brother and | both worked in the
physics departnent with the broadcasting station (WSAJ) and al so
t he amateur radi o session, which was 8YV. W both spent quite a
bit of tinme, nights and weekends, running their sessions.

BOHNI NG  When did you decide to go to college? You took a
comrercial course so you probably didn't have college in mnd
when you started at G ove City high school ?

BOUNDY: No, | didn't but I don't recall exactly why | decided to
go to college. It just seenmed to be the thing to do. M nother
influenced me greatly. She was a very intelligent wonan. She
had taken al gebra and a coupl e of science courses in high schoo
and she encouraged all of us boys to really get down to study and
be busy. She was the one who encouraged us to go to coll ege, Dad
didn't object but he didn't do the encouraging, |ike she did.

BOHNI NG  You said earlier that you were the third boy, did your
ot her brothers go to Gove Cty ahead of you?

BOUNDY: The ol dest one enlisted and he never went to coll ege.
There were five of us, after himand we all went to Gove City
Coll ege. Qur kid sister, who was four years younger than any of
us, also went to Gove City Coll ege.



BOHNI NG Do you renmenber what the costs were at that tine?

BOUNDY: | don't renenber exactly, but about $200.

BOHNING Did you have a schol arshi p?

BOUNDY: Not to Gove City, but we lived at hone. By then we had
noved fromthe farminto Gove City itself, so when we went to
college, we only had a mle to walk or ride our bicycles to the
col | ege.

BOHNI NG  You said you worked at the radio station. Did you have
any other jobs to help support your expenses?

BOUNDY: Oh, yes. | had a sumrer job all through the |ast couple
of years of high school. First as a roustabout and then as a
tool dresser in the oil and gas fields with ny dad. That was the
first thing | did. Then | worked sone evenings, and al so one
summer with the Bessener Gas Conpany in Gove City. Al so, |

wor ked for the Brain Construction Conpany; we called themthe
Brain Destruction Conpany. They built houses, small factories
and things like that. | worked every sumer and ear ned noney.
Wth nmy scholarship that was all | needed to go to college, even
to go to Case.

BOHNI NG  What courses did you first take when you started at
Gove City? Did you start as a chem stry major?

BOUNDY: For the first two years there | just took their academc
coll ege course. | did have both chem stry and physics the first
two years, and nath.

BOHNI NG Can you tell ne something about the chemistry
depart ment when you were there?

BOUNDY: Oto J. Sieplein, a Case graduate, was head of the
chem stry departnent. A man by the nanme of C. J. Hoyt, a
wonder ful teacher, taught physical chem stry when | was there.
Later on he was head of the chem stry departnent. These two
peopl e both had a great deal to do with ny liking chenm stry and
taking it up later on.

BOHNI NG  What did Sieplein teach?



BOUNDY: He taught organic chem stry and general chem stry and
either qualitative or quantitative analysis. He also taught food
chem stry, we had a course in food chemi stry.

BOANI NG That's unusual .

BOUNDY: Yes, for a college that size, it was unusual

BOHNING Were they the only two chemistry departnment faculty at
the tinme?

BOUNDY: Yes, only two.

BOHNI NG  What were their laboratory facilities |ike?

BOUNDY: They were downstairs in what was called the main

adm ni stration building. Today they would be considered very
unsafe and very primtive |aboratories. But they had all the
facilities; we had qualitative and quantitative analysis, an
organi c chem stry | aboratory, a general chem stry |aboratory and
all those things. They were all in the basenent of the general
adm ni stration buil ding.

BOHNI NG Were there many other chem stry majors?

BOUNDY: | can think of four, and sone of them were either one
year ahead of nme or one year behind ne.

BOHNI NG Do you renenber how many students there were at G ove
Cty at that tinme?

BOUNDY: About 600. Pretty close to that.

BOHANI NG That woul d have been 1920- 24.

BOUNDY: 1924. | finished at Gove City and was offered a
scholarship [to Case], which really determ ned that | was going
to take chem stry rather than radio!

BOHNI NG You had indicated that you were going to be a radio
operator on a ship, that was one thing you were |ooking at. Then



by your junior year, you really got to |ike chem stry. Wre
t here other schools that you were | ooking at, or was it just that
Case had given you a schol arshi p?

BOUNDY: Just that Case had given nme a schol arship, and the head
of the chem stry departnment at Gove City was a Case graduate,
and he influenced ne to go there too. |'msure he had sonething
to do with getting the scholarship also. | did not consider

ot her school s very nuch.

BOHNI NG  Pittsburgh wasn't very far away, and so...

BOUNDY: No, Pittsburgh wasn't too far away. M brother, who was
also interested in radio, did take electrical engineering at
Carnegi e Tech, as it was called at that tine.

BOHNI NG  You entered Case in 1924. Did you get another
bachel or's degree from Case?

BOUNDY: Yes. Chemistry at Grove Cty and chem cal engineering
at Case.

BOHNI NG | see.

BOUNDY: Between the two schools, | had enough academ c work to
cover nmy master's degree, so | wote a thesis on automatic
control in the chem cal industry. That was the thesis | wote in
1930 to get nmy nmaster's degree from Case.

BOHNI NG You were already at Dow.

BOUNDY:  Yes.

BOHNING | wanted to talk about that, but let's go back to your
early days at Case. Do you renenber any of the faculty? O
course Veazey is a person you interacted with?

BOUNDY: Yes, and [A. W] Smith. Dr. Smth was still teaching at
that tine, and besides Dr. Veazey, there was Dr. Prutton.

BOHNI NG Bot h of whom eventually came to Dow.



BOUNDY: Yes, and they were very nuch tied into Dow and
interested in Dow too, even when they were teaching. Dr. Smth
was; his sons, | think there were two or three of them started
this oil substitute conmpany in Cleveland. Can't think of the
nanme of it right now.

BOHNI NG  What courses did you take and why did you nove into
chem cal engineering? You said you got a degree in cheni cal
engi neeri ng at Case.

BOUNDY: Primarily because of ny teachers. At Case, chenica

engi neering was not the kind of a course you have today. You
took all your chem stry courses in the chem stry departnment. You
went to the electrical engineering departnent and took courses
there, you went to the netallurgical departnent, and so on. You
got a nice introduction to courses in different areas. The

chem stry departnent really taught industrial chem stry.

BOHNI NG What were their facilities like at the tine you were
t her e?

BOUNDY: They had quite good facilities, for that tinme and
period. A chemical building with | aboratories on several floors,
kind of mixed in with the classroonms. Very good facilities, I
woul d say.

BOHNI NG  The schol arship that you had, did you have to do
anything for it? D d you have to do any student teaching?

BOUNDY: No, | didn't have to do anything for it. It was the
Grasselli Chem cal Conpany in Ceveland. Later it was [bought up
by] Du Pont. | renmenber the Grasselli fellowship was $600.

BOHNI NG That covered your. ..

BOUNDY: That covered ny tuition, and part of ny |living expenses.
[l aughter]

BOHNI NG  Wiere did you stay while you were in O evel and?

BOUNDY: | didn't belong to a fraternity there, so | didn't have
a fraternity house. | did belong to the chemical fraternity,

Al pha Chi Sigma, but | stayed in private boardi ng houses, usually
with two or three others. There were well-known | odgings for
students, within wal king distance of the coll ege.



BOHNI NG Were there other Gove City students at Case while you
were there?

BOUNDY: No. Another Gove City student followed nme. He also
had the sane fellowship that | did. If | remenber right, ahead
of me was a Gove City man, Dr. Kendall was his nane. He was
several years ahead of nme, probably five or six years ahead of
me, but he also was from Gove City College and also had a
scholarship at Case. Dr. Sieplein took care of the students he
t hought woul d make good chemi sts or chem cal engineers.

BOHNI NG You said you had enough academ ¢ work between what you
had at G ove City and at Case to get a naster's degree. The

master's degree didn't conme till 1930, when you were already at
Dow.
BOUNDY: | should have told you about this while we were talking

about Grove City. M doctor's degree is an honorary degree and
is fromGove Gty College.

BOHNI NG  You cane to Dow in 1926 and your nmaster's degree is in
1930 and | wasn't clear how you got a degree while you were
al ready out here at Dow.

BOUNDY: That was a conventional thing to do at Case, especially
if you had gone four years to another school and had enough
academ c credits for a master's degree. You could work for a few
years and wite a thesis on work you were doing at your job. In
ny case, this was automatic control as that was what | was doi ng
in the physics lab at Dow. This was quite a unusual route then.

BOHNING | see. So you were actually using your industrial work
as a topic for your thesis.

BOUNDY: That's right. The academic work was anmassed because one
had a total of six years at school.

BOHNING That's very interesting. | hadn't realized that was
possible. D d you have anyone at Dow who was acting as a
coordinator with witing this thesis for Case?

BOUNDY: John G ebe, who ran the physics | aboratory at Dow, was a
Case graduate. In ny junior year at Case, our chem stry
prof essor, Dr. Veazey, explained the thesis of this young



physicist. He had evolved a nethod of detecting certain chem cal
el enments by the tine and the voltage required to |iberate them
fromsolution. He plotted these data on a chart to use as a

nmet hod of chem cal analysis. Dr. Veazey explained it to us and
said that this mght be a nmethod for automatic control of sone
chem cal processes. That's how | first heard about G ebe. In ny
seni or year, Dr. Veazey had a note fromH H Dow, asking for two
athletic students, to |ift and drop sandbags during a |l ecture he
was going to give on the use of high-boiling, organic chemcals
to i nprove the generation of power. Dr. Veazey picked O nond
Bar st ow because he was from M dl and, and picked ne because | was
his friend and we were doing a thesis together. Neither one of
us was particularly athletic, and we found we could not generate
a horsepower for three mnutes. W just couldn't do it by
lifting sandbags, it wasn't possible. Two athletic footbal

pl ayers m ght have been able to do it but we could not. W
convinced Herbert Dow that half a horsepower woul d be
satisfactory. [laughter] So we lifted and dropped sandbags
during that period. W i nadvertently denonstrated Newton's
third law of notion. About the tine we finished our
denmonstration, our ordeal | should say, the bellhop rushed into
the room this was in the Hollander Hotel in C evel and, Onhio, and
said, "You' re knocking the plaster off the roombelow" For
every action there's an equal and opposite reaction! [laughter]
Anyhow, that's how | got acquainted with Herbert Dow. | heard
his lecture and I got to know hima little bit. 1In any event

bet ween Ornond and Dr. Veazey's influence | was offered a job at
Dow Chemical [at that lecture] in Ceveland. Incidentally, of
the four job offers that | had when | finished at Case, three
wer e because of ny radi o hobby. These three were Wstinghouse,
RCA, and General Electric; as a chem st but because | was
interested in radio. The only honest to God offer in the

chem cal industry was with the Dow Chem cal Conpany. So
naturally | took the job.

BOHNI NG  Had you been out searching for jobs when you were
finishing up at Case? Wre you actively |looking for jobs or were
the faculty pointing you towards...

BOUNDY: | was offered these four jobs and they just kind of
canme. The faculty nust have had sonething to do with it because
the job offers did cone to ne. | turned down the first three
because it was not exactly what | wanted. | wanted to get into

the chem cal industry. Dow was the only chem cal plant that
offered me a job. That was 1926.

BOHNING So you cane to Mdland in July 19267

BOUNDY: That's right. Soon after | graduated.

10



BOHNI NG What was your first assignment?

BOUNDY: | was in the main analytical |aboratory. That was
characteristic of the Dow Chem cal Conpany too. Everybody went
to the main analytical |aboratory to start.

[END OF TAPE, SIDE 1]

BOUNDY: | was in the main analytical |aboratory for about six
nont hs.

BOHNI NG What kind of work were you doing there?

BOUNDY: Anal ytical work, primarily on magnesium all oys. One
incident that m ght be interesting. Wile | was in the main
anal yti cal | aboratory analyzi ng magnesium alloys, | had a bottle
what was supposed to be sodi um hydroxide. It was |abeled, it had
a Baker label on it and I don't know how it got contam nated.
Anyhow, it turned out to be sodium cyani de rather than sodi um
hydroxide. | found that out in ny work and in ny analysis. |
think that was when I was first noticed at the Dow Chem ca
Company; that | was sonebody who was curious and was observant.
Because | did find this out, did notice it, and didn't get nyself
killed. [laughter]

BOHNI NG Do you renenber the anal ytical procedures you were
following? | read sonewhere that you were anal yzing six el enents
whi ch took about a week?

BOUNDY: Yes. | don't renmenber what they all were but there was
manganese in the magnesium alum numin the nagnesium iron;

don't remenber what the others were. But there were about six
different elenments that we were analyzing for. | did other

anal yti cal work too, that the sanple grabber would bring fromthe
pl ant and we'd have to run themin the daytinme and sonetines |
wor ked nights. That was a hurry-up job. You had to do that

ri ght now because he had to call the plant back. | don't
remenber what the procedures were.

BOHNI NG Can you tell ne sonmething about H H Dow? You didn't
go through that student training program That cane after.

BOUNDY: No, that came afterward. Herbert Dow was a Case
graduate, and he was interested in Case graduates. Early in the
hi story of the Dow Chem cal Conpany practically everybody he
hired was from Case. It was very usual for himto do that. |
can't think of how to describe himprecisely. He was a very
conservation-mnded man. | renenber one little story about him

11



This was when Grebe was with him Gebe told nme this story. They
were wal king out of the hotel roomin Cleveland. It was when
John was with H H Dow and they were giving this talk on high-
boi l i ng organi ¢ conpounds. John was behind H H Dow as they

wal ked out of the room and John forgot to turn out the |ight.

Dow turned around, switched off the |ight and then he gave John a
five-m nute |l ecture on the poor mners who had to hew the coal to
make the power and here John was wasting it. He was a very, very
conservation-m nded individual .

He was perhaps al nbst as nuch interested in the generation
of power as he was in chemstry. He was very nmuch interested in
it. Basically, the Dow Chem cal Conpany, until a few years ago
at | east, has always been very power generation-m nded. They
generated their own power for their electrolytic processes.

Well, here's another little story. The old brom ne plant was
right next to the main office. At that tinme Herbert Dow visited
every plant in Mdland every week. Once a week he'd get through
all the units. This old brom ne plant was right near the office
so the manager, G enn Cantwell, saw Herbert Dow cone out and he
knew he was going to go through his plant first. He didn't have
time to arrange anything except he walked in to the | unchroom

whi ch he knew Her bert Dow woul d have to come through to get to
the rest of the plant, and all he had tine to do was to arrange
all of the lunch pails in a nice, regular manner. Sure enough,
the next day denn Cantwell got a note from Dow conpl enenting him
on the fact that his lunchroomwas in such good order and all the
dinner pails were lined up in mlitary fashion! [laughter]

He noticed things like that. | guess the inportant point I
wanted to make was that he visited every | aboratory and every
pl ant at |east once a week. It wasn't a big plant at that point,

there were only 1500 enpl oyees, so it wasn't a huge pl ant.
Nevert hel ess, he did get out to see it and he did know all of us.
Anot her thing which he did which | think pointed out some of his
character. W worked Saturday nornings; incidentally, we had a
45 hour week. Wth new enpl oyees, he would schedule a trip

t hrough the plant, and he woul d personally take all the new

enpl oyees, which may have only been a handful, but he woul d take
themall through the whole plant fromone end to the other and
expl ai n what was goi ng on, what was happening in every section,
and he did this over and over again, Saturday after Saturday.

BOHNI NG Sounds |ike the forerunner of that student training
pr ogram

BOUNDY: It was a forerunner, |I'mglad you nentioned that. It
was, it certainly was.

BOHNING Did he take a personal interest in you? Didhe talk to
you about what you were doing, the analyses in the | ab?

BOUNDY: He talked to nme, but he talked to everybody, not to ne
anynore than anybody el se. Dow always cane in with a bunch of
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ideas and he'd try themout on G ebe. Just another little story
I think mght be worth telling. Herbert Dow had |ots of ideas,
nost of them good ideas, and he'd cone and talk to John about
them One day Herbert Dow canme in and | was sitting right close
by, we were all crowded in one |little room He tried an idea out
on John which | thought not up to Herbert Dow s usual standard of
good ideas. Anyway, John was enthusiastic about it and he

prom sed to look it up and think about it; that he'd call him and
tell himwhat he thought about it. Wen Herbert Dow left | said
to John, "Wat in the world nmade you so enthusiastic about this
idea? It seenmed inpossible to me" He gave ne a five mnute
lecture: "First of all, an idea is God's greatest gift to
humanity. Wthout it we'd still be in the dark ages. Wenever
you hear an idea, don't be negative about it, be positive.
Tonorrow i s soon enough to judge, so try to do it this way."

I'"ve remenbered that all ny life and I've tried to do that all ny
life. This was Gebe all over. If you want a profile of John

G ebe, that is ny introduction to him Enthusiasm pl us i deas;
encour agi ng everybody to have ideas and not ever being negative
about themat first hearing.

BOHNING That's interesting. You were in that main lab for only
a short tine.

BOUNDY:  Yes.

BOHNING Did you know when you went to Dow that you'd end up in
t he physics | ab?

BOUNDY: No. I had no i dea.

BOHNI NG  When they offered you the job did they say what they
had in mnd for you?

BOUNDY: No, not at all. G ebe borrowed nme for two days to help
hi mtake data on Dowt herm which was a high boiling organic
conmpound that was intended to inprove electrical generation. He
borrowed nme for two days to help himtake data. | didn't realize
it then, but I'msure now, that he did that to get to know ne and
to deci de whether he wanted nme in his group. The two days grew
into two years, which grew into alnost twenty and so forth.
That's how | noved out fromthe main lab to John Grebe. | was
the only one in the | ab besides two | ab assistants. John had

al ready introduced two different automatic control or sensing
devi ces. These technicians were supposed to go around each day
and check these devices and to do that sort of thing. | was the
first professional graduate to work with G ebe.
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BOHNI NG  That occurred in 1926? 1've forgotten when G ebe cane
to Dow but it wasn't nuch before...

BOUNDY: 1924.

BOHNI NG When you were neasuring those properties of Dowtherm
you said that G ebe had borrowed you. How long a project did
that turn out to be? Was it just short ternf

BOUNDY: It wasn't just short term Actually, | took the data in
the pilot plant. It was characteristic of Dow at that tinme to
build and operate a pilot plant early in a devel opnment and then
go back to the lab and work out any problens that turned up. |
was given the job of neasuring specific heats, at a whol e bunch
of different tenperatures, the explosive Iimts, and few other
things |like that. This took ne perhaps, nost of the first year |
worked for Gebe, 18 nonths at Dow. This also explains alittle
bit nore about Herbert Dow. John G ebe was sent to Gernmany.

When Grebe canme to the United States, he came al one as an

i mm grant and worked for his uncle in Cleveland. During the

peri od when. ..

[interruption by tel ephone call]

| was telling the story about Herbert Dow and John G ebe.
G ebe had left his large famly in Germany. About six nonths
after I went to the physics |ab, he took a | eave of absence to
visit his famly in Germany and to arrange to bring them back to
the United States. In the neantine, he left ne with the probl em
of nmeasuring the specific heat of Dowtherm [di phenyl oxide] in
different tenperature ranges. To do that | needed a couple of
resi stance thernoneters, which we had ordered from Leeds and
Nort hrup before John left. Herbert Dow called nme about a week
after John had left for Germany and said, "How are you com ng
along with your specific heat neasurenments?" He was that
interested in things like that. | told himwe had ordered the
resi stance thernoneters about ten days ago but we hadn't heard
fromthe suppliers. Herbert Dow said that ten days is much too
long a wait for sonething like that. "You get on the phone and
call themand find out when they're going to ship the order."
Believe it or not, this was the first tinme I had ever had an
occasion to use a long distance tel ephone. Renenber, this is
1926. | went to the purchasing departnent and got perm ssion to
talk to Leeds and Northrup. | knew enough to do that. \When
Herbert Dow called first thing the next norning to find out what
had happened, | was able to tell himthey had been shi pped and
they were on their way, and we'd have them soon. He was that
interested in everything that was goi ng on.

BOHNI NG  That's amazi ng because in an operation that size..
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BOUNDY: Yes, he had so nuch to do.

BOHNI NG  What kind of a person was Grebe to work for in the
begi nni ng when you started with himin the |ab?

BOUNDY: Very easy. He gave you all kinds of "accountabl e"
freedom not freedomto go and waste your tine, but what he

call ed accountable freedom Wth that, and if you were working
on sonething of interest to the Dow Chem cal Conpany, even though
it was for something which m ght be good only in ten or twenty
years tinme, he encouraged you. He just sinply encouraged it

ent husi astically. |In order to encourage people to do nore of it,
he originated what he called the "idea card" system Everybody
in the lab had these cards; if you had an idea, no natter how
wildit was, you filled in the card, you dated it, nmade it a
record, and then, this is the nost interesting thing, you posted
it on the bulletin board, which he had nade especially for this,
for everybody to see, for everybody to nmake suggestions, to help
you out, to inprove it or do sonething with it. This was his
idea card systemand it's so characteristic of John G ebe.

BOHNING | had not heard about that before, that's interesting.

BOUNDY: It's a very interesting thing and | don't know of any
pl ace else that it has ever been used either. It nust have been
but this was nmy only contact with it.

BOHNING Wyuld he follow up on those too? You didn't give them
to himto post, you posted themdirectly on the board?

BOUNDY: Yes. Anybody who had an idea posted themdirectly on
the board, without giving themto him He would | ook at the
board every day and see what was new and what was going on. He
al ways encouraged ideas and if you were di scouraged and you

coul dn't make sonet hing work, he had sixteen nore ideas to try.
He was so easy to talk to, and so enthusiastic about everything,
t hat everybody talked with him everybody in the lab Iiked him
I guess in sonme of the other labs it wasn't quite that way.

BOHNING | was going to ask you whether you had any kind of
regul ar neetings to discuss what you were doing.

BOUNDY: We did have regul ar neetings once a nonth. W had what
Grebe called a sem nar, where he encouraged everybody to cone.
Her bert Dow and Wl ard Dow used to cone to sone of these
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neetings. We would reviewthemin witing -- these were witten
reports at that tinme. Then, every other nonth we'd have oral
reports, which were just exclusively for the | ab personnel

t hensel ves, and they could exchange i deas and tal k about them
make fun of them or anything else they wanted to. The fornal
nmeetings every other nonth were for the plant production people
and the other research heads and for Dr. Dow and WIllard Dow i f
they wanted to cone. But we did have these formal neetings as
well as informal ones.

BOHNI NG  You did sone early work on the distillation of
tetraethyl |ead?

BOUNDY: For Dr. Britton in the organic lab. He also borrowed ne
before John. He borrowed ne for a few days to hel p hi mout on
the distillation of tetraethyl |ead, on which he was doi ng sone
work for Du Pont at that tinme. | was there busy at the desk
running a distillation of tetraethyl |ead which Dr. Britton had
told ne howto do -- howto set it up and everything. | was
sitting right close to the distillation flask and Dr. Britton
came along and said, "Well, this material has been known to

expl ode, so maybe you'd better stand back a few feet."” He hadn't
wal ked fifteen feet away when boomi The whol e thing went up and
everybody in the lab had to evacuate. Nobody was hurt but white
fumes filled the lab; of course, it was tetraethyl |ead and was
poi sonous. Everybody got out of the lab and they had to stay out
for half a day. The next day Dr. Britton sent nme back to the
main lab. [laughter] That was ny experience as an organic

chem st!

BOHNING Was this a conmon way of doing that? They woul d cone
into the main |ab and pull people out?
BOUNDY: | learned much later that that was a very common way but

| did not realize it at the tine.

BOHNING And this is how they determ ned which ones they wanted
to nove into their new...

BOUNDY: Exactly. It was rather a good system

BOHNI NG  When did you start working on bromne? | guess that
was a little later, wasn't it?

BOUNDY: A little later but not very nuch. There weren't nany in
the |l ab, probably a dozen by that tine. Sea water brom ne
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BOHNI NG Can you tell ne sonmething about your experiences with
t hat ?

BOUNDY: Yes. John Grebe cane to ne and said that Du Pont were
very much interested in large quantities of bromne. At Dow we
had al ready agreed to double the nunber of brine wells to produce
brom ne for tetraethyl lead, and for ethylene dibromde to use in
ethyl fluid. At the sane tine, Du Pont knew and Dow al so knew
that they couldn't possibly get this nmuch bromne fromthe brine
wells; it was too expensive to do it that way. Du Pont was
interested in nmaking brom ne fromsea water and they had al ready
devi sed a system which used aniline. They freed the brom ne,
added aniline to nmake tribronoaniline, which was an insol uble
material, filtered it and either used it as an additive rather
than et hyl ene di brom de or else used it as a source of bromne to
meke the dibrom de. They had outfitted a ship which they called
the "Good Ship Ethyl" and taken it out to the ocean. But it was
an expensive process and the tribronmoaniline was difficult to
filter so the | osses were very high, and the project was a
failure. They cane to Dow to ask about making bromne. H H
Dow got interested right away in making it from sea water
Barstow s group in the Dow Chem cal Conpany were responsible for
the brom ne work, but for sonme reason or another, they weren't
able to free the bromne. It just didn't work. They got a
little brom ne and then it di sappeared. So John G ebe cane to ne
and said, "Look, what they're forgetting is that there's alittle
bit of alkalinity in the ocean. There's probably sodi um
carbonate or bicarbonate and you have to acidify this first

before you can possibly free the bromne, otherwise it'll make
sodium bromate and it won't be volatile." He said, "Run a
titrati on curve on ocean water and see what it |ooks like." Sure

enough, it had a pH of about 6, and when you titrated it with
acid and then it went down to 3. John said, "Acidify it to a pH
of 3 then chlorinate it and see if you can free the brom ne.”
Wl |, sure enough, first you get a flash of iodine and then you
get the bromine color. That's all there was to it and that was
John's invention. The nethod of controlling the acidity and the
nmet hod of controlling the subsequent chlorination, so you get
good efficiency, was the contribution of the physics lab to the
sea wat er brom ne process.

BOHNI NG  Those were the controls that you used for your master's
t hesi s?

BOUNDY: Actually, ny master's thesis was on the theory of
automatic control, starting with danpening control and
anticipatory control and all those sorts of things. G ebe and
Herbert Dow s interests at that tinme were very nuch al ong those
i nes.

BOHNING How long did that take to work out? What period of
time?
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BOUNDY: Maybe three nonths. Then of course, after the plant was
built, the physics |ab people went down and worked in the plant,
actually put in the control instrunents and stayed there to
operate them Then, a little later in the sea water brom ne
process, a chap by the name of George Hooker canme up with the
conventional nmethod. First you blow the bromne out with air,
then you react it with sodi um carbonate to nake sodi um brom de in
anot her absorption tower. Then you introduce nore chlorine to
get the brom ne concentrated. George Hooker canme up with the

i dea of burning sulfur to SO, introducing that into the bl ow ng-
out air, which was very dilute in bromne, thus making a

conbi nati on of sulfuric acid, which you could then recycle to
acidify the sea water, and HBr, which was volatile. This would
save one whole step in the process. This was also was a physics
| ab proposition and al so we had physics | ab peopl e down when we
had that built and started up. It was probably two or three
years later, after the plant was a success.

BOHNING Did you make any trips to the plant yourself?

BOUNDY: Yes, | spent altogether a nonth down in WI m ngton,
North Carolina, at different tines, checking the automatic
controls.

BOHNI NG  When was that plant built?

BOUNDY: |1'd say 1932 or 1933.

BOHNI NG What was your next project after that?

BOUNDY: Sodium for an electrical conductor. First of all, the
Dow Chem cal Conpany used sodium as a reducing agent in the
production of indigo dye. The sodium was manufactured sonewhere
in the Niagara Falls area by an outside conpany and Dow bought
it. The price went up and up to where Herbert Dow deci ded we
could make it ourselves nore econonically than we could buy it.
We designed and built a sodiumcell using salt as electrolyte.
But there's always a problemw th the high tenperature of the
sodiumcell. The sodiumis free at the cathode, and then it

redi ssolves into the salt m xture and you can never skimit off
or get it out, so John's idea was to have the cathode just touch
the bath, so that the tenperature at the point where the sodi um
was produced was above the boiling point of sodium(1). W built
a condenser above it and and we nade perhaps a hundred pounds of
sodiumthat way. But in the nmeantinme, this conpany that was
furni shing sodi um heard about all of this and they | owered the
price down to where it was no | onger econom cal [for Dow Cheni ca
to continue].
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The next problemthat got Herbert Dow interested was, "Wy
use all this good copper for electrical conductors when the ocean
is full of sodiun?" So we worked on a high anperage sodi um
conductor. The DC current was produced on one side of the river
and the electric lines crossed a bridge for the chlorine cells
that were operating on the other side of the river. He said,
"Why don't we take a two-inch pipe and fill it with sodium and
put it across the bridge and use this as an electrical conductor
for high anperage current?" W did but we had all kinds of
trouble with it, but nevertheless we filled about three thousand
feet of two-inch pipe with sodium W grounded it, filled it up
and used that as an electrical conductor. The problens were
many, nostly with getting good contact all the way through and
filling the pipes. W were given good two-inch pipes but they
had been used previously for brine. They were rusted a little
bit, with residues of brine underneath, so when we tried to fill
themw th sodium the sodi umwent whoof! and it woul d bl ow out
the other end. W tried to fill forty-foot lengths at a tine,
and then we had of course the problem of connecting each section,
and that was not easy either. Nevertheless, we were able to dry
the pipes and then we were able to nake it and install it and it
operated for about two or three years. This was witten up in
the el ectrochem cal society paper (2).

[END OF TAPE, SIDE 2]

BOHNI NG  What did you turn your attention to after that? | have
a nunber of things here that you worked on. You becane assi stant
director in 1930. How did that appoi ntment occur?

BOUNDY: | guess it just grew |like Topsy because | was the first
one there. John liked nme, we got along fine, and | was a very
good listener. That's probably why John |liked ne the nost, |
could listen to his ideas and not get too inpatient. Sonetines |
did get inpatient but |I didn't showit. That was a teamwe had -
- G ebe and Boundy.

BOHNING | have a list here of sonme other projects and |I' m not
sure of the order. Maybe you could just tal k about them briefly.
Were you involved in maki ng acetyl ene?

BOUNDY: Only as an assistant |lab director. Dr. Matheson was the
one who was primarily interested in making acetylene. Larry Anps
was trying to get the data necessary to deci de whet her acetyl ene
or ethylene would be the future basic feedstock. It's
interesting that, after all these years, when oil begins to get
very expensive or peters out entirely, and the same thing starts
to happen to coal, then maybe the acetylene nethod is going to be
way. To use energy fromthe sun to make cal ci um carbide, ship
cal ci um car bi de anywhere in the world you need to, and use
acetylene to make all the basic chemcals. This could well be
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somet hi ng that coul d happen sonewhere in the far distant future,
but it's at |east a practical nethod of substituting wood and
charcoal or coal for petroleum And this is going to have to
happen sone day.

BOHNING  You instituted a training programfor people in the
Dowel | Service. Was a technical training progranf

BOUNDY: Yes, it was a technical training program

BOHNING Did you start that? There were courses given then, as
I under st and.

BOUNDY: Yes. Larry Anps had a lot to do wth the courses. As
John's assistant | was there and knew about it and hel ped out,

but | don't think that | originated the idea. But Dowell was one
of the things that the physics lab did early on that turned out
to be very, very inportant.

BOHNI NG  Were you involved at all in that?

BOUNDY: | was involved in it but primarily as assistant

director. |It's interesting. Dr. Veazey, who was working sunmers
at that tinme, argued that the way to get authority in the Dow
Chem cal Conpany was to just assunme it. As far as |'m concerned
he had assuned responsibility for being director of research. He
called ne in one day and said, "Well, now that you're assistant,
one thing you need to be very careful of is not to discourage

ot her people to have patents, that you should not get patents
yoursel f. You shoul d encourage ot her people even if you give
them your ideas.” So this is what | started to do about the tine
| becane assistant director. It grewto the point where | just
said, "Well, look, let's try this and let's try that.” John had
done that before, too. He didn't worry about patents. He got
quite a few | had 15 before this happened, and then after that

| didn't get involved in patents. Except if it was clearly
sonething that | was closely associated with or sonebody el se
wanted ny nanme on it, or sonething like that.

BOHNI NG Do you have a list of those patents anywhere?

BOUNDY: | do, but not here and not in nodern Mdl and either.
The Dow Chem cal Conpany would have a list. | must have it
sonmewhere, but |....
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BOHNING [If you're back in Mdland and think of it, maybe you
could send ne a list of patents and papers and ot her
publ i cations?

BOUNDY: Yes. | had about 15 publications and 15 patents.
That's about the way it was.

BOHNI NG  When you becane assistant director then, did that nmean
that you were being nore and nore renoved from actua
participation in the | aboratory work?

BOUNDY: Yes, it neant that, but at the sanme tine it was such a

smal | laboratory that | still did sone |aboratory work whilst |
was an assistant director. Until | was transferred into the
styrene program | still did quite a bit of research work.

BOHNI NG Larry Anps used ferric chloride for treating municipa
waters and sewers? Did you work on that with hinf

BOUNDY: VYes, | worked on that with him

BOHNI NG What was behind that?

BOUNDY: The primary reason for it was that chlorine is a
difficult material to store, and yet you want your chlorine cells
to operate continuously and uniformy 24 hours a day. |If you
don't have any other use for the chlorine, make ferric chloride
by bubbling the chlorine through a solution wth iron shavings.
So then what do you do with the ferric chloride? This was one of
the applications. And the other thing that Stoesser devel oped
was a phot ographic etching, which was only a snall use, but a
good one. But the nunicipal precipitant -- coagulant | guess is
what | should say -- was a big use for many years.

BOHNI NG Was that used just in Mdland or was it used....?

BOUNDY: No, eventually it was used wdely. At the time, in
Detroit, I'msure, and it was used in Toronto because Larry and |
had both made a trip to Toronto early in the devel opnment work to
hel p them get set up to use ferric chloride. And they did use
ferric chloride in Toronto at the nunicipal waste disposal plant.

BOHNI NG Could you also tell nme sonething about Sylvia Stoesser?
Coul d you tell nme sonething about when she joined the |ab and
some of her early work there?
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BOUNDY: She joined the lab -- again, | think it was 1930, plus
or mnus a year -- because her husband was hired and he woul d not
conme unl ess she was also offered a job. So they found a pl ace
for her, and John G ebe was very happy to have her in the physics
lab. Also -- this is a peculiar reason for hiring sonebody --
but the physics | ab which was outside the fence, right next to
the main office, had no restroomfor females, so she and a
secretary went to the main office where they had facilities.

That was another thing that had to be taken care of.

BOHNING Did you talk to her at all before she was hired?

BOUNDY: | don't renenber that | talked to her before. | think
John tal ked to her and then we hired her. | don't renenber
either one of us having a formal interviewwth her. W nust
have had but | don't renmenber.

BOHNI NG  Now you said she was the first.

BOUNDY: She was the first fermal e chem st in Dow Research
anywhere, and certainly the first Ph.D. In our |ab, she was the
scientist of the group. Everybody went to her to try out their

i deas and get hel p.

BOHANI NG What kind of work did she do?

BOUNDY: She took over ny work on the physical properties and
heat stability of Dowtherm That was probably one of her first
jobs. Using ferric chloride as a phot ographi c etchant was anot her
one, and then the purity of styrene nononer. She was very mnuch
responsible for the total work on pure styrene nononer. How to
do it and the inhibitors for distillation and for storage.

One of the really difficult problens with pol ystyrene was
the fact that it etched and got foggy on the surface. She was
t he one who di scovered that it was residual nmononer and ot her
volatile | ow nol ecul ar weight material. |If you reduced that al
the way down to one percent, then the material was commercially a
good polyner. One of the stories is that Du Pont did a great
deal of research work on this and they gave it up because it
sinply wouldn't last. Well here is a sanple that is fifty years
old and that is her work. [Boundy gives object to Bohning]

BOHNI NG Did she make those for a nunber of people?

BOUNDY:  Yes. You can see what she did. She used burned out
el ectric light bulbs and she filled themw th nononer. W nade a
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ot with magnesium crystals because they were so beautiful.
Anybody who wanted preserve sonething; she nade themin the
hundreds for everybody in the lab and in the conpany. W used
them for give-aways too.

BOHNING That's the first one |I've seen. You may have one of
the few that renain.

BOUNDY: | suspect that this is one of the very few In fact, |
don't have very nmany papers but | have collected a | ot of stuff
like this.

BOHNI NG  That's fascinating.

BOUNDY: Stoesser stayed with the pol ystyrene purity program and
t hat probably was her single biggest contribution, although she
made many ot hers including hel pi ng everybody el se. She did quite
a bit of work on Dowell. She did a lot of her early work on
Dowel I, different inhibitors, and that sort of thing. After
about ten years she retired to raise a famly.

BOHNI NG But she did cone back?

BOUNDY: She canme back to edit the book on styrene (3). |If she
hadn't conme back, we never woul d have had that book publi shed.

BOHNING That's interesting. | was just talking to Ray [Boyer]
about that book this norning. He told nme a little bit about how
that originated. W're running a little ahead here but why don't
we at |least continue with the book. He said that he had put out
five panphlets -- technical bulletins -- on styrene and that

Wl lard Dow was on the editorial board of the ACS Monographs.
WIllard took themto the editorial board and they becane the

nucl eus of the book. How did you get involved? Did WIIlard Dow
come to you about that?

BOUNDY: | talked to himabout it. | was in Wllard Dow s
office. W talked at |east once a nonth to review everything
that was going on. But WIllard Dow said, in words sonething |ike
this, "During the war, we have given our conpetitors all of the

i nformati on we have on styrene. Howto nmake it, how to purify it
and even a great deal of information on making a polyner fromit,
because of the rubber program Now let's nmake this a real
conpetitive race. Let's publish everything we know about it so
everybody has it and we'll see who wins.” | think it was one of
the smart things he did because it didn't hurt Dow Chem cal
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Conmpany at all. The conpetition was good for them Ray Boyer
had also talked with Wllard Dow. But WIllard was the one who
gave us perm ssion to publish it and who actually encouraged us.
Wl lard Dow | oved conpetition by anybody. He had two pil ot
plants and two different |aboratories nmaking the sanme thing by
slightly different processes just to get the conpetition. So
this was a natural thing for himto say.

BOHNI NG  Who was responsible for getting Sylvia back?

BOUNDY: Ray Boyer.

BOHNI NG Let's cone back to when the physics lab first started
getting into styrene. Wen was that?

BOUNDY: The organic |abs under Dr. E. C. Britton had done a
smal | anobunt of work on making styrene from pure ethyl al coho

and benzene. You get an al cohol and then you dehydrate that to
make styrene. This is a classical organic nethod of naking
styrene nononer. They had nmade a little polyner that way and
they had got the sane crazing that Du Pont had observed. Bobby
Dr ei sbach, who worked in the physics |ab, knew that Dow had
benzene because they were maki ng phenol from benzene and he knew
that we were building a huge ethylene plant and were going to
have excess ethylene. Wat Bobby did was to construct a kind of
crossword puzzle in which on one axis he put down all of the
things that mght react with ethylene, and benzene was one of
them Then on the other axis he had ethylene. In each
conpartnment he filled what m ght happen and what the product
woul d be and whether it would be comercial. One of the products
was et hyl benzene and that dehydrogenated into styrene. That's
how styrene was started. Bobby made what we called the crossword
puzzl e and decided that this was the way to do it. Making ethyl
benzene and dehydrogenati ng et hyl benzene was the cheapest way to
make styrene. He was the one at Dow who really got it started,
and Stoesser was the scientist who nmade it possible.

BOHNING In 1942 you were asked to head the expansion of the
styrene production..

BOUNDY: Yes. In about 1939, WIlard Dow could see the war
comng. He didn't like to have a |lot of vice presidents. So he
took three of us. Two of us, Dr. [George M] Hebbard and nyself,
were fromthe physics |lab and, together with Dr. Kendall, who was
at that time running the ethylene plant, and nade us his

assi stants, but not assistant presidents. He would del egate
different responsibilities to us and once he had del egat ed
somet hi ng, we were on our owmn and we could just go and do it.
Account abl e freedom agai n.
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BOHNI NG  What was the state of styrene production in 1942 within
t he conmpany?

BOUNDY: Let's go back to 1937. In 1937 Dow had built the first
comrercial plant. W were nmaking a good grade of pure nonomer.
Sinmply using a ten gallon can for the polynerization vessel and
carefully controlling the tenperature over the period of he
reaction. Al we did then was to grind up the polystyrene and
sell it to either Monsanto or Bakelite. That continued until the
war started. | think it wasn't until 1942 that the rubber
programwas fully initiated.

BOHNI NG  What did Dow assign to you?

BOUNDY: As an assistant to the president | was told, "The
styrene plants are your responsibility. Go do it." And that was
it. W had a plant in Gary, Indiana that wasn't actually even
started. W had Texas, Los Angeles, and Sarnia as well. | had
the responsibility for getting those built and the initial
operations -- not the operations after they started -- as well as
training the personnel. Not only did we have all of these plants
of our own but we also had a group of people from Koppers and
from Monsanto who canme in for training in the only comerci a

pl ant that was being operated in the United States, in Mdl and,

M chigan. W built another plant in Mdland at the sane tine.

So we had five different plants. | made a circuit around all of
t hem

BOHNING Did you select the sites or were they already chosen?

BOUNDY: Those sites were selected primarily by the Rubber

Reserve Conpany in Washington D.C. It was a very well-run
government organi zation. | still think they did a nagnificent
j ob.

BOHNI NG  Dow was under contract to build the plants they
det er m ned?

BOUNDY: Yes.

BOHNI NG  Who was your contact in Washi ngton?

BOUNDY: John Livingston and right after him Bradl ey Dewey. |
think both of themwere at one tinme or another presidents of the
Rubber Reserve. Livingston, who was from Monsanto, was the one
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who did the leg work. Bradley Dewey stayed primarily in
Washi ngt on.

BOHNI NG  How did you set out when you were given this
responsibility? It was quite an undertaking to get five
di fferent pl aces operational

BOUNDY: To tell you the truth, | don't know how I did it.
[laughter] | had an awful |ot of good help. It would be a good
study in psychol ogy for sonebody today. W had sixty people in
training at one time in Mdland. Mst of themwere from Dow. At
that tine, the technical personnel were pretty nmuch at the bottom
of the barrel. Most of these kids were just an average group of
techni cal enpl oyees. Wat happened to them and the
responsibility that they were given all at once, and the fact
that out of that sixty, came at |east two presidents of

conpanies, tw to four vice presidents of conpanies, a |lot of |ab
directors; well, it was just unbelievable that sixty people could
contribute so nuch later. | think it was that, at an early age,
they were pointed in the right direction and given an awful | ot
of accountable freedom

BOHNI NG Did you establish an organi zati onal framework of people
t hat wor ked under you?

BOUNDY: | had one assistant, John E. Mtchell, who was
responsible for the training of all of the personnel and al so the
witing of the manuals for operations of the plants. He had a
manual for the automatic controls and instrunentation, another
manual for ethyl ene production, another one for ethyl benzene
producti on, and another manual for styrene production. This was
aterrific load off ny mnd. Wth the exception of the Mdl and
pl ant, a conpany in Boston was given responsibility for the
desi gn and construction. They were able to do a great deal of a
very difficult job. W sent engineers fromour own engi neering
departnment out to Boston to help with the design. But Stone and
Webster did do the design and the construction. Texas, the

| argest plant, is a good exanple. W built it in four different
units, each unit small enough so that one manager could
understand and see all of the piping. If anything went w ong,
you only |l ost one-fourth of your plant rather than the whole
plant. Today I'msure the logical thing to do would be to build
one huge ethylene plant and so forth. But we didn't. W built
four with its own inventories, each one a separate unit, so that
if sabotage or fire or anything shut down one unit, you would
still have a chance to keep the others running. Al so because it
was easier for an operator to understand that kind of a plant.

BOHNI NG  How did you select the personnel that were running the
pl ants? Where were they com ng fronf
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BOUNDY: They were the sixty people that we hired. Mst of them
were new graduates. Qut of those sixty people we hired, only

t hree had any production experience. So you can see how
responsibilities were given to these kids all at once. They were
just pointed in the right direction but the plant was designed
with the fact in mnd that they were the kind of people who would
be running the plants.

BOHNING Did these sixty all conme in at the sanme tine then?

BOUNDY: They all canme in the sane year and they were all
admtted at one tine. J. E. Mtchell was responsible for the
training as | nmentioned.

BOHNI NG Do you know if any of those training manuals still
exist? Wuld the conpany have any?

BOUNDY: |'msure they do and they woul d be very interesting but
I don't know where to tell you to go to get them But | do know
where to start.

BOHNI NG  That would be great. They certainly would be very
benefi ci al .

BOUNDY: | would like to see them again too.

BOHNI NG To take people |like that and to train themto run
pl ants of that kind in such short order when tine is of the
essence.

BOUNDY: And those plants started up on schedul e without a single
lost-time accident. It's just unbelievable.

BOHNI NG  When was that? You started in 1942. Wen were they in
pr oduction?

BOUNDY: In less than two years they were operating at design
capacity. Today that would be an inpossible job but at that

time, it didn't seemto be. There is so nuch nore red tape today
that | don't know whether | could stand it. Governnment red tape,
ecol ogy red tape, everything.
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BOHNING | think everything is much nore conplicated than it was
t hen.

BOUNDY: Ch, it is. And while we didn't have any acci dents,
neither did we consider safety Ilike we do today. Here again,
think it was primarily if a youngster understands what is
possi bl e and what has to be done safely, he'll even operate
potentially hazardous equi pnment in a safe way.

[END OF TAPE, SIDE 3]

BOHNI NG  When the war ended this changed things drastically in
terns of the demand for styrene.

BOUNDY: | drifted right back into plastics and still was an
assistant to Wllard Dow. | organized the plastics departnment
and here again, he gave ne all kinds of accountable freedom W
noved out and built a new warehouse. |In the warehouse we built

our PTS [Plastics Technical Sales]. This was Bill Goggin's.
That was in the same place. Everything that was connected with
pl astics was about two miles away fromthe nain office. One
time, sonebody asked me how nuch autonony does one need for a
separate departnment and not be interfered with too nuch by the
president and vice presidents. | said, "Oh, about two and one-
half mles.” [laughter] But it worked very well. W were
pretty nmuch left alone and to sone extent the same system was
used by the Dow Chem cal Conpany to organi ze the chem ca
department and ot her departnments of the conpany.

BOHNING | wanted to talk a little nore about how you organi zed
that but there's one mnor thing that | read about. During the
war, Mat heson gave a talk on the possibilities of splitting the
atom which was followed by a visit fromthe secret service.

BOUNDY: Yes. He had given that talk at an American Cheni cal
Soci ety neeting in which he pointed out the possibility of a

nucl ear bonb. Then one or two days later, we had the FBI in

asking how in the world did Matheson know about it. Well, he
knew about it because he was a darn good physicist.

BOHNI NG  Where did he get his information to put that talk
t oget her ?

BOUNDY: Hinself. He couldn't have gotten it anywhere else. He
got his doctorate at the University of Mchigan and went to
school in London, Canada [University of Western Ontario]. He got
the idea hinself. Wat he knew about it and what he had read
about it. The Germans had published quite a bit about the fact
that it was possible. The German scientists, not the governnent.
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BOHNI NG  That was interesting how quickly the governnment nanaged
to find out about it.

BOUNDY: | should say so.

BOHNING The main thing | wanted to tal k about was your trip to
Germany to investigate their synthetic war program Could you
tell ne something about how that canme about?

BOUNDY: This was under the supervision of the Arny and it was
call ed the Technical Service Corps. The idea was that it was
organi zed primarily to follow the troops into Germany (right

behi nd the troops -- even before peace was declared) and find out
what German industry was |ike. Wat they nmade and how t hey made
it and bring this back to the United States. |n other words,
bring back all of the technol ogy that could be found. M own
part of it was the synthetic rubber program That invol ved
styrene and pol ystyrene.

BOHNI NG  Who were the others in your group?

BOUNDY: Dr. Bill Goggin and Dr. Hirschkind, who was fromthe Dow
west ern division |aboratory in California.

BOHNING Bill told me that they were | ooking at the plastics

i ndustry but he didn't pay nuch attention to rubber. | guess it
was your group that was | ooking at rubber and they tried to
separate the two.

BOUNDY: Wen we got to Gernmany we got all mxed up anyway. But
he's right. That was it. | renmenber Leonard Hasche from
Tennessee Eastman was one of the synthetic rubber people. |

don't renmenber if there was anybody else or not. This didn't
happen all the time, but the English also had a group there and
often we went together. So we had English counterparts. W were
cal |l ed capon colonels. W were given a sort of synthetic col onel
rating in the Arny. |If you were captured by the eneny this would
gi ve you the status of being an Arny officer rather than being a
civilian or a spy.

BOHNI NG  How were you selected to go on this tean? Did it cone
out of Washi ngton?

BOUNDY: Yes. | don't know any nore about it other than it did
come out of Washington in a letter to Dr. [Mark] Putnam
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BOHNI NG  When did you | eave for Europe?

BOUNDY: | was in Washington waiting for six weeks. Peace was
declared on the German front before | set out but the Japanese
war conti nued. It was right in that period. It was probably

May of 1945 when | got there. W flew across with Pan Anerican.

BOHNI NG A conmmerci al pl ane?

BOUNDY: Well it was Pan Anerican but it was entirely Arny. W
sat in the old bucket seats.

BOHNI NG  Wiere did you start when you got there? Did you go to
Engl and first?

BOUNDY: Yes. W were pretty thoroughly briefed there. Then we
flewinto Leipzig one time and Frankfurt a second tine. W were
under the supervision of the Army who furnished the jeep and the
driver.

BOHNI NG  How | ong were you in Germany?

BOUNDY: About six weeks.

BOHNI NG Can you tell ne sonething about sone of your
experiences -- where you went, what you saw?

BOUNDY: The npst interesting experience was in the Leipzig area
because that's where the Russians canme in. Qur contacts with the
Russi ans and how they acted even at that tine was probably the
nost significant experience that we had. On one occasion there
was a river that divided the Russian territory fromthe territory
of the Western allies. W wanted to visit an ethyl cellul ose

pl ant across the river into the Russian territory. So we stopped
at the Russian gates and asked them They finally gave us
permssion to go in. | think Bill Goggin was along with ne that
tine.

Anyway, we had just started to interview the nmanager of the
pl ant when one of the group pulled out his notebook and started
to wite down notes. The Russians said that was it; to get in
the jeep and go honme. So we went in our jeep and went horme.
[laughter] It was all right to listen but you couldn't take any
not es.
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BOHNI NG  Were you general |y acconpani ed by sol di ers when you
went into these areas?

BOUNDY: Only a driver who would be a private.

BOHNI NG  Where did you stay? Did the Arny provide any...

BOUNDY: Yes. The Arny told us where to go and usually it was a
private hone that the Arny had taken over and had used for their
officers. |In many cases, there were Arny officers at the sane
time that we were there.

BOHNI NG How did you find the Germans that you interviewed?
Were they cooperative?

BOUNDY: Very friendly and willing to tell anything that they
knew. | guess they felt that it was to their benefit to do that.
One of the ones we interviewed in Frankfurt had worked for Dewey
& Almy in this country. He had gone to Gernmany and joined the
Nazis but he was also willing to talk. And practically everybody
that we spoke to coul d speak reasonably good Engli sh.

BOHNING Did you speak German?

BOUNDY: Very little. | could read German pretty well but I
couldn't speak it.

BOHNING Did you find any surprises?

BOUNDY: No. A couple of times | got pretty nervous because |
was in the mddle of a plant, all by nyself with nothing but the
German wor knmen around ne and | kept wondering what they were
going to do to ne, but they didn't do anyt hi ng.

BOHNI NG You were wearing a unifornf?

BOUNDY: Yes. W couldn't carry arns but we were permtted to
wear uniforns. W didn't have any sidebands or anything |ike
that to show a rank.

BOHNI NG  How nuch danage had been done to the plants?
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BOUNDY: There were two ways to look at it. In Leipzig, the Air
Corps were investigating when we were there, evaluating the
damage and the accuracy of the bombi ng. Primarily this is
information that | got fromthem not what | saw for nyself,
although | did see a little bit. The Air Corps were sure that
they wouldn't hit anything nore than three mles away fromthe
target area.

The other part was in Ludw gshafen, which was one of the big
| G Farben plants. W noticed that one whol e section of the plant

was just conpletely destroyed. It was gone. W asked what
happened. They said it was an accident. A tank car of butadi ene
| eaked over that whole side of the plant and then blew up. It

did nore damage than all of the American bonbs, at |east in that
ar ea.

BOHNI NG  What could you tell about their styrene production,
let's say in conparison to what Dow was doi ng or what was
happening in this country?

BOUNDY: It was anmazing to ne that two conpanies starting out
with sone basic information on what each was doing but fromthat
time on had grown i ndependently, should have such simlar
processes. It was just remarkable. It was al nost the sane
process, except that different catalysts were used. That was
anot her interesting thing about research. The Dow Chem cal
Conmpany was responsi bl e through Rubber Reserve for trying to find
a better catal yst for dehydrogenating styrene. The oil conpanies
were responsi bl e for devel opi ng one for butadiene. It just so
happened research at Dow had devel oped the best catal yst for

but adi ene, whilst Shell Chem cal Conpany devel oped the best

catal yst for styrene. Research ained at different objectives and
turning out to be just dianetrically opposite. To this day, |

t hink, the sanme catal ysts are being used for those two processes.
They may have been nodified a bit, but | think they are
essentially the sane catal yst.

BOHNING  You didn't really have any information you could bring
back that would really hel p Dow Chem cal ?

BOUNDY: Very little, either by H rschkind, Goggin, or nyself.
In fact, | guess that everybody who was sent over there would
conclude was that there was little that was of extrenme val ue.

BOHNING Did you wite a report?

BOUNDY: Yes. Leonard Hasche and | wote a conbi ned report.
There again, | don't have it but the conpany must. WAshi ngton
D.C. nust.
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BOHNING It would be nice to get a hold of that report.

BOUNDY: Yes, it would because it did tell you how to nake
styrene and while we didn't say so, it told how Anericans made
styrene too.

BOHNING That's interesting because on Monday | was in Chicago
talking with Ernest Volwi ler, who was president of Abbott
Laboratories. He had been in Europe at the sane tine

i nvestigating the pharnmaceutical conpanies. So |I had three
people in this trip who were all involved with the sane project.

BOUNDY: Wiat was his nane agai n?

BOHNI NG  Ernest Volwiler. He was president of the American
Chem cal Society in 1950.

BOUNDY: I don't think |I net himover there.

BOHNI NG He might have been there a little later.

BOUNDY: | met two people who were investigating nutrition; how
the Germans nmanaged to eat and stay healthy, but they weren't in
t he pharnmaceuti cal area.

BOHNING Let's cone to after the war. You said you were stil
speci al assistant to the president after the styrene production
stopped. This is when you organi zed the technical sal es group.
I"mnot quite sure about your conpany title as this group evol ved
and what your role was.

BOUNDY: | noved out to this warehouse we built, which al so had
the technical service and devel opnent. Right behind it was the
pol ystyrene production, essentially in the sanme building. Qur
flow was fromthe nmonomer right through to polynmer and into the
war ehouse. M office was there. Oher than that and being
assistant to Wllard Dow and responsi ble for the plastics
devel opnent, that's about all there was. The head of the sales
department was also in the sanme building and quite close to ne.
Production right behind us and sales, TS& [ Techni cal Service and
Devel opnment] and manager of the plastics departnent, all in this
one bui |l di ng.

O course, we had to work with Texas and the nononer
production there and all the other polymers -- the production of
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Saran and that sort of thing. But it was all centralized in this
one bui |l di ng.

BOHNING W/l ard Dow had given you the responsibility to see
that the styrene plants got into operation. Wen you cane back
fromyour European trip did he change the focus of your work?
How di d he approach that with you?

BOUNDY: As | renmenber, | assunmed it. | nust have told himand he
agreed, which is the sanme thing as himtelling ne to do it. At
Dow at that tinme, you could assune responsibility for practically
anything. As long as WIllard knew about it and agreed and you
didn't make too many m stakes, you were okay.

BOHNI NG  Were you | ooking at creating an additional need for all
of that styrene capability?

BOUNDY:  Yes.

BOHNING |Is that how that whol e program got started?

BOUNDY: That's how the pol ystyrene program got start ed.
Actually it didn't turn out to be a very | arge excess of styrene
because the synthetic rubber programwent on and on; there's
still a lot of synthetic rubber being made. As it turned out
there wasn't nearly the surplus of styrene nononmer that we had
expect ed.

BOHNI NG  How did you go about setting all of this up? Can you
descri be sonme of the devel opnents that occurred up through the
time that you becanme research director. |'mnot sure | have the
titles correct here but you headed pl astics sal es.

BOUNDY: | headed the plastics departnment. It was a conplicated
sort of arrangenent. The only thing that nmade it workabl e was
that | was an assistant. The president of the conpany had

del egated that responsibility to me; the head of plastic sales
line responsibility was to the head of the sales departnent. So
m ne was a heavy dotted line. The sane thing with research.
Research was done all around the conmpany but for plastics, | had
a heavy dotted line for research and so on, to TS& and sal es.
Well, TS&D was pretty nmuch [John] VanHorn. He was part of our
organi zation right there. They nade a beautiful tie-in with
research. No matter where it was, we had the in-between; between
t he custoner and the research.
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BOHNING | found this paper that you and Goggin wote (4). You
becane research director in 1950.

BOUNDY: | was vice president and then becane research director.

BOHNI NG What was your approach to managi ng research at Dow in
1950 and how did that title conme into being? How did you acquire
t hat position?

BOUNDY: WIlard Dow had died. He was killed in a plane accident
and Lel and [Lee] Doan had taken over. Doan felt that he was not
trai ned and as capable of directing research as WIllard Dow had
been. Doan deci ded that we needed a director of research and he
is the one who appoi nted ne.

| felt pretty nmuch that the director of research should be
responsible primarily for the record keeping and research
accounting. | went into research accounting pretty heavily; the
ability to say, "Well, this |ab was effective and productive to
this extent and the return investnment in this | ab was such and
such.” We had this all charted in nmy office with one person
responsi ble for keeping the whole thing up to date and bringi ng
inall of the records. W had |ost tinme accidents, patent
applications, issued patents, everything that you could think of
charted, including return on investnment of each lab and return on
i nvestnent of total research. The anmount of process and product
i nprovenment research, the percent of basic research, and custoner
application research

| felt that it was ny responsibility to know what was goi ng
on everywhere, to get around personally and visit each one of
these labs at least twice a year and talk to the people there.

Ceneral |y speaking, this was also part of the chart room | had
pictures so that if I was to visit the Western Laboratory, | had
pi ctures of everybody working in that |aboratory. It just hel ped

nme to get their nanes straight and know who they were a little
bit better than I would had | walked in cold. Visiting first,
but then keeping really good records of what was happeni ng at
every |l ab and the conpany as a whole. Having this information at
hand so that if anybody criticized research | could bring them
into the chart roomand tell them what was going on and why.

Then we had a research advisory conmmttee that nmet every siXx
nont hs. They were the heads of every laboratory in the conpany.
| think at that tine we had about thirty. They would cone in and
we woul d review everything that was going on. W didn't hold
anyt hi ng back. Whatever the |abs showed on the charts we showed
them no matter what it was. One of the interesting things was
that the nost profitable |aboratories, generally speaking, were
the little labs that were out in the productions plants -- right
out in the mddle of production with the worst facilities.
Previ ously, one woul d have thought that they woul d never have
done it. But they were the ones who were the nost profitable.
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[END OF TAPE, SIDE 4]

BOHNI NG  How do you explain their success under |ess than idea
condi ti ons?

BOUNDY: C oseness to production.

BOHNI NG  They coul d see the problens better.

BOUNDY: Yes. They see the problens and they work on the

i mmedi ate problens. What | said is perhaps a little bit

m sl eadi ng because while their production and profit was better,
the other |abs were doing work which would show up in ten or
fifteen or twenty years. These production | abs were handling

i mredi ate problens. New products were another thing that we
studied. W took themfor ten years and then if they were not
profitable in ten years, we would not credit themfor research
any longer. That sort of thing was probably all that we could
do.

BOHNING Did you still give your people this freedom or
accountability that allowed themto work pretty nmuch on their
own.

BOUNDY: | tried to. Wat | did was to give it to the lab
director. It mght be interesting that |I tried to study what was
speci al about the Dow physics |ab and why was it so successful in
the pre-war years and if its success could be repeated. One of
ny concl usions has been that the head of that |aboratory was the
nost technically uninhibited, the nost enthusiastic, and the nost
unconventional man. Usually such people work down in the | ab,
the creative people stay in the | ab and a busi ness manager who
| ooks over themand tries to guide them \Wereas G ebe managed
the lab as a very enthusiastic, although an unconventi onal
i ndividual. Maybe that's one of the reasons it was so
successful .

You know, today practically every |aboratory is managed by a
good busi nessman and you hope to get your creativity fromdown in
the | ab somewhere. |'mnot so sure that that's where you get it.

BOHNI NG When | tal ked to Ray Boyer | asked hi mabout the
changes he had seen at Dow over his career. He said the biggest
present difficulty was the institution of fifty cash registers.
Wien H H. Dow had the conpany there was one cash register. One
| ab could hel p support another. Now you have fifty cash
registers and it doesn't work that way. It tends to stifle
needed creativity because people are working in very narrowy
defined regions.
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BOUNDY: That's a good point.

BOHNI NG That was his term Fifty cash registers instead of
one. [l aughter]

BOUNDY: That sounds |ike Ray Boyer

BOHNI NG Let ne ask you that sanme question. Looking back now at
your career at ow what were some of the nore inportant changes
that you saw?

BOUNDY: |'m speaking of research now. Red tape. All Kkinds.
Governmental red tape. That can't help but sl ow down research.
The enphasis on safety w thout spending additional noney to
ensure that things are done as quickly as before and done safely.
Sure it's possible to operate a safe | ab and do essentially
nothing. To do things as in earlier tines but do themsafely,
may nean doubling the capital investnent. | think those are the
bi g changes. Maybe that comes out to be the sane as Ray Boyer's
fifty cash registers too.

BOHNI NG When you nentioned red tape, you especially identified
the governnent. Has the conpany put a |lot of red tape on
research?

BOUNDY: Yes, the conpany has al so. There are just so many
restrictions.

BOHNING Do you think that's due to the fact that there are
fewer scientists at the upper |evel naking those decisions? At

| east that's what | sense. |f you | ook back over your career at
Dow, there were nore scientists who worked their way into
managenent positions and positions of decision. |'mnot sure

that's the case today.

BOUNDY: It's not the case today. Most of the very top people
are financial people today. That's a big difference. That may
have a real influence too. But they should be able to understand
that the director of research should be independent enough that
he would carry on his program al nost regardl ess of what he was
told. He should assune responsibility.

BOHNI NG  When you were director of research, what kind of voice
did you have in nmajor decisions within the conpany?
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BOUNDY: As a nenber of the board of directors and the vice

president, | was responsible nost of that tine to the president
of the conpany. | had all | needed and if | needed nore, | could
have had it. | think anybody could do the sane thing if they

just assuned that they had it.

BOHNI NG  You were there at a period when there was strong
support for these kinds of prograns.

BOUNDY:  Yes.

BOHNI NG  And that canme from Doan? Was Doan a strong supporter
of research, follow ng the node of the Dows? Was he a
technically oriented person?

BOUNDY: |'m not absolutely sure what his education was. He was
the head of the sales departnent but he nust have been
technically oriented. He supported research just as much as
anybody el se. He probably left it nmore to me than Wl lard Dow
did. WIlard knew exactly what was going on all the tine,
everyday. And WIlard Dow had the patience and the perseverance
to spend a | ot of research noney during the Depression when sone
conmpani es were cutting back and when ot her conpanies were failing
to take advantage of the opportunity of good, cheap technical
help. WIllard Dow really went all out during that period of
tinme.

BOHNI NG  The Depression did not affect Dow as nuch as it did
many ot her places; it certainly wasn't a disastrous affect.

BOUNDY: In Mdland, we hardly realized that there was a
Depression |If you |ook at the charts, you see that there was a
Depression. Sales did go down sone but they picked up very
quickly. 1 think 1932 was the bottomfor us and then after that,
things inproved. So we really didn't see it.

BOHNI NG  What woul d you attribute that to?

BOUNDY: | think the chem cal industry as a whole was not hit as
hard as the rest of the industry. The chem cal industry was
growi ng very quickly and | suspect that's also a reason

BOHNING Well, | have reached the end of my list of questions.
Is there anything else that we haven't covered that you would
i ke to add.
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BOUNDY: | would like to point out that over nmy working lifetine,
about one-third of it was spent in research, either as an

assi stant director, but still doing research with ny own hands.
Anot her third was in the business end of the conpany, production
and selling plastics. The last third was in managi ng research.
This is about the way it divided up. | would probably have never
realized it without having the other opportunities, but | had the
nost fun and job satisfaction in the |aboratory, and I wi sh |
coul d convince other people that this is true. Right in the

| aboratory, doing research with ny own hands, and havi ng fun.

And bei ng given accountable freedomto go ahead and do what you
felt was right. This was the nbst enjoyable period. But as |
said, | probably never would have known that if | hadn't had the
ot her opportunities.

BOHNI NG  What you have said is what | have heard from a nunber
of the Dow people | have interviewed. You really had a good
time. | find that very intriguing. Al so, a great deal of
conmpany |l oyalty. The nunber of people who spent their entire
careers with the conpany. They cane in right out of school and
spent their entire career with Dow. That really says sonething
for the conmpany during the tinme the conpany was devel opi ng.

BOUNDY: We did have fun then. Sonme things didn't seemlike fun
at the tine, but they do now [l aughter]

BOHNI NG Thank you very nuch for spending the tine with ne.

BOUNDY: Well, 1've enjoyed every mnute of it. | hope | haven't
bored you.
BOHNING Not at all. I1t's been very fascinating and | | ook

forward to seeing your book on the history of the physics |ab
when that's avail abl e.

BOUNDY: My own wild guess is that that will be about a year, if
we're lucky. | shall get you a copy when it's avail abl e.

BOHNI NG  That woul d be great. Thank you.

[END OF TAPE, SIDE 5]
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