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ABSTRACT

William Hanford begins the interview with a discussion of the importance of teamwork
and the influence of Roger Adams in his career. He then continues on to his family background
and youth. His high school chemistry teacher and his uncle both encouraged his interest in the
sciences. After graduating from Bristol High School, he attended the Philadel phia College of
Pharmacy and Science, where he earned a B.S. in chemistry in 1930. Hanford then took a
position as an analytical chemist at Rohm and Haas, but soon decided to attend graduate school.
He accepted an offer from the University of Illinois, and studied with Roger Adams. He worked
on various problems in the laboratory, and got to know many members of the department,
including Carl Marvel, Reynold Fuson, and Ralph Shriner. After earning his Ph.D. in 1935, he
took ajob with DuPont, working in Experimental Station. He worked on producing
isothiocyanate and polymerizing caprolactam. Hanford was aso involved with Teflon,
polyamides, and polyesters. In 1942, he moved to GAF, where he worked on Glim, the first
liquid detergent. Hanford then moved to M.W. Kellogg Company in 1946. He helped to
develop KEL-F and sold it to 3M before moving again to Olin Corporation in 1957. At Olin, he
worked on Head and Shoulders, carpet backing, and plastic shotgun shells, anong other
products. Hanford concludes the interview with a discussion of teamwork, his family, his
experience with urethane, and his induction into the National Inventors Hall of Fame.
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INTERVIEWEE: William E. Hanford
INTERVIEWER: James J. Bohning
LOCATION: Bethesda, Maryland

DATE: 15 March 1995

HANFORD: Theonly thing I didn’t quite understand was question number six, about the
award. | don’'t believe you earn those, in asense. | don’t think you set out and say, “I’m going
towin that.” Y ou work, and then your peers decide whether you get something. In this
connection, I’ve been very, very lucky. I’'m an extremely lucky man. I’'ve had good men.

The other thing that bothers me about something like this—I don’t know where to start;
let metell you this. | started work. | went to DuPont [E. |. DuPont de Nemours & Co.]. | got
there and | found that there were alot of us. | found out that the boss liked to call everybody,
“Dr.” so-and-so. | said to myself one day, after I’ d been there about two weeks, “That’s not for
me.”

Here, doctors are two cents adozen. At [University of] Illinois, | had been christened
“Butch.” We had alot of 1llinois men at DuPont at that time, at the Experimental Station, and
soon nobody ever called me anything but “Butch.”

Dr. [Arthur P.] Tanberg, who was the head of the station, called me up one day and said,
“Wedon't like that. We don’t think that’s dignified enough!” [laughter] | said, “Doctor, let’s
get it straight. Nobody’ll remember me except as Butch.” He said, “Okay.”

I’ll give you one more story. My wife knew Dr. Tanberg. After I'd been there alittle
while—she knew that he didn’t like it—we went there to dinner. At the dinner, everything went
fine. Finally, we were standing at the door and | was talking, and she said, “Come on, Butch!
Let’sgo!” [laughter] Tanberg called mein the next day and said, “Well, | guess there’ s no use
in trying to change it; that’ sit!” [laughter]

| think that that’ s been one of my greatest assets. | really do.

The other thing | want to make sure we understand before we get started isthat | was
nothing without good men! It’'s people. By people, | mean all kinds of people—secretaries,
dishwashers, whoever they are! They are important in the team operation. Sure, somebody has
to be a part of the team, and even who gets a patent iskind of aroll of thedice. | want you to
understand that anything | say is basically in part what the team did, not me—because that’ s so
important.



Just one more thing to orient you. Roger Adams was my greatest friend and advisor. |
got into Illinois by theroll of the dice. | applied for it, and according to the stories that went
around, they were reviewing the people who were going to get in. The chief came to my
application and looked at it, and said, “We're not going to let thisguy in!” Somebody said,
“Why not?” Hesaid, “Hell, that’s aschool of pill rollers!” [laughter]

Somebody said, “WEell, look at his grades!” He did and they were good, and he said,
“All right, give him achance.” That’swhy | got into Illinois.

That'swhat | mean; | was lucky. Yet when | left, and aslong as he lived, Adams was
my greatest friend. Many of the things that | did were the results of conversations with the
chief.

Just as an orientation, one of your questionsis, why did | change jobs? | went to
DuPont; | did very well and | was lucky. We'll cometo that as we go ahead.

Thewar started. When it started, there was a German company, GAF [Genera Aniline
& Film Company], and they were looking for somebody. They went to the chief and talked to
him.

He came to DuPont then one day and said, “Butch, you want that job?’ | said, “I don’t
know.” Hesaid, “Let metell you. Chemistry—there' s no doubt you candoit.” He said, “What
we don’t know is how you can manage people.” He said, “At your age, there won't be many
chances; but you can get thisjob. Why don’t you takeit?’ | took it. That’s how | left DuPont.

That’ s been characteristic of most of the things I’ ve been involved in. We can go ahead
if youwant. That’swhat made my life.

BOHNING: | know you were born on December 9, 1908, in Bristol, Pennsylvania. Could you
tell me something about your father and mother and your family background?

HANFORD: My mother [Irene Laing Hanford], to me, was the greatest woman who ever lived.
My father [Thomas Cook Hanford] was a Philadel phian and he came from, “out of the 1900s, an
aristocratic family.” My mother came from “an aristocratic family” in Bristol. They were
married in Bristol.

My father was a bookkeeper and, like all bookkeepers, a beautiful penman. He couldn’t
do much because as a young man, he lifted some bags and had arupture. In those days, that
meant you were half capacitated.

The net result was that my mother, who was practically born with a silver spoon, took
over. Sheran everything, and she was the hardest worker who ever lived. No job wastoo
menial for her aslong as she got paid.



There were three of us; | wasthe middle one. My oldest brother was two years ol der,
and my youngest brother was two years younger. Sheraised us. During World War |, sheran a
dining room of fifty people by herself and with people like me. | carried the dishes out to the
dining room. That’sthe way shelived. She was a very religious woman and reared us the right
way. Shewas great!

I think one of the things that was my asset was, | never had too much money. The net
result isthat my whole life has depended on slight modifications. | was a student. | had no
money, but on the other hand, | never wanted for anything. But we were told not to want too
much.

| graduated from Bristol High School. | was no star. | was a good student, but not par
excellence. When | graduated from there, | decided | wanted to go to college. My unclewasa
druggist and a graduate of the Philadelphia College of Pharmacy and Science [University of the
Sciencesin Philadelphia). Hethought it was a great school. 1n 1926, they had just started a
new division in chemistry. Hetold methat if | wanted to go to college, I'd go thereand he'd
pay my way. That wasin Philadelphia. | said, “Okay, that’s a good deal.” He was a power in
the school; he had been very successful. He got mein, and | went to school there.

BOHNING: Had you had any sciencein high school ?

HANFORD: Yes, | did. | had a science teacher by the name of Mr. Snyder, who was a
graduate of Muhlenberg College. He taught chemistry. He was a good teacher. | aso had
another teacher who was from Muhlenberg.

The ones who really got me interested in science were my uncle and Snyder. Now, we
had in Bristol, as you probably know, a chemical business, which was Rohm and Haas
[Company]. Therefore, we were alittle bit acquainted with that.

Anyhow, | did likeit, and Snyder was a promoter. My uncle thought that was a good job
and | ought to take it because of Rohm and Haas. The net result wasthat | did go there. |
commuted by train between Bristol and Philadelphia, and then walked to Tenth Street where the
school was.

The classwas very small; | think it had seven peoplein it—that’s all. All the students
had a pharmacy background in the sense that their parents ran a drugstore or something like that.
Anyhow, | went there. The thing was that the chemistry that | was taught at PCP was very, very
experimental and very basic—no fancy-pants stuff. We had a very good teacher who had been
in pharmacy for along while. The teachers were sound, but they were not—I use the word—
fancy-pants.



Anyhow, | went there, and | did well. | graduated—I don’t know whether top of the
class—but it doesn’t make any difference. | had good grades. When | graduated in 1930, | had
tofind ajob. Again, my uncle said, “Well, if you can’t find ajob, I'll help you.” So that was
fine. | applied at some schools.

Just about thistime of the year, Rohm and Haas had an analytical chemist who had died,
ayoung man. They called up my uncle and said, “We know you’ ve got a nephew who's a
chemist. We wanted to tell you, we've got an opening. If he'sinterested and you are, send him
down and we'll talk to him.” My uncle said, “Well, thereitis. You go down there.”

That was within afew miles of my home, so | went down there and met the
superintendent. He said, “Okay, are you achemist?’ | said, “Yes” Hesad, “Well, that's
fine” Helooked at my transcript—“Never heard of the school.” | said, “That'sal right.” He
said, “ The vice president of Rohm and Haas is here, a Dr. [Charles Samuel] Hollander. We
don’'t hire anybody without his talking to you.”

Hesaid, “He swaiting for you.” He took me across the road and into his office, and he
pulled up achair and | sat there, and | didn’t know what was going to happen! | stayed there
three hours, and | took the most difficult chemistry exam | ever took. He was an old chemist
and as such, he thought chemistry is chemistry. [laughter] He asked me alot of questions. |
knew all the answers except two. | didn’t know an insoluble salt of potassium, nor did | know
an insoluble salt of sodium; | didn’t recall either one of them. But the net result of the three
hours was that those were the only questions | couldn’t answer to his satisfaction, so he stood up
and shook hands, and he said, “Y ou're hired!” [laughter]

That’s how | got thejob. | went to work in the Rohm and Haas analytical laboratory. At
that time, Bristol was one of the research areas for Rohm and Haas. The other wasin
Bridesburg. We had in the company a number of Ph.D.’s al over the country. They were
working mainly on insecticides—the laboratory was routine—and research samples.

We had afellow that had been there along time, and he was more experienced than I,
but he didn’t like to do this experimental section because it was always, always different. So |
started to do that. After being there for about six or eight months, | decided this was not for me.
| wanted to go elsewhere.

These fellows— who were all graduates of Illinois and Penn State, and places like that—
said, “Well, if you want to go to Penn State, you ought to go.” | said, “I’ll see.”

Again, | talked to my uncle and said, “I’m going to go to graduate school.” He said, “Go
ahead, seeif you can makeit.” | applied to some schools—Illinois was one, Penn State was
another one. In those days, | had good contacts at those. | knew F. C. [Frank Clifford]
Whitmore; he was a consultant for Rohm and Haas.

Anyhow, | applied, and | was accepted temporarily at Illinois and Penn State. In the
Rohm and Haas laboratory at that time, there was one from Penn State and there was one from



Illinois. Thelllinoisfellow said, “Look, you don’t want to go to Penn State. All you do thereis
distill. That'sall that’s happening at Penn State now; they give you distilling and stuff. If you
want to learn chemistry, go to lllinois.” [laughter]

It was mostly on that basis that | decided to go to Illinois. | packed up my clothes and |
went to lllinois. | had no scholarship, no nothing.

BOHNING: Thiswas the Depression.

HANFORD: 1 just went there. | paid my tuition at the grand total of seventy-five dollarsin
those days, which may not be much money even then, but it was alot of money to me. My
mother bought my ticket to Illinois, and they agreed to send me some money for my room and
board while | was there.

| went, and | matriculated and started. Inthefirst year, | didn’t do anything, and I'd
been there a little while when the question came up, “Who are you going to do your work
under?’ | said, “Well, I’d like to work for the chief [Roger Adamsg], if he'll haveme.” | went
down and saw him, and then he said, “Yes, that’s all right. You'll work?’ | said, “Sure.”

He gave me a problem, and | went to work onit. Again, it goes back to the fact that
money was not very plentiful. There was nothing to do but work in the lab, so | worked seven
days aweek in the lab, fifteen hoursaday. It was no trouble.

In those days, the chief came to see you. He came around the building, and he'd drop in
at odd times. No matter when he wasthere, | was therel He gave me aproblem and it was
relatively easy; | solved it. In about the first year, | had enough for my Ph.D. degree, but that
was not enough!

| went down and said, “How about a scholarship or something?’ “Now, Butch, you
could make it on seventy-five dollars a semester. You don’'t need any more than that.” He
never gave me an assistantship. He said, “Y ou’re going to work in the laboratory.”

After | completed the first problem, the chief would travel al over the country and he'd
hear all kinds of problems, and he'd bring them back and give them to me—oh, a piece of wood
or something—and he' d say, “What can you extract from this?’ All thiskind of junk, | did, and
| did them for him. This gave me atremendous breadth of operation, because | wasin all kinds
of stuff.

I had a good thing with him, and we made out fine. A typica example of that period
was, Illinois had a pretty good football team one year. We wanted to get aradio in the lab.
There wasn't any, so the question came up, “Let’s get aradio. Illinoisis playing abig game and
we'd liketo go.” Someone said, “Well, you go down and ask the chief.”



| went down and Mrs. Evans, who was the secretary and avery good friend of mine,
said, “What do you want?’ | told her, and she said, “Well, you go talk to the chief,” so | did.
He thought a minute and he said, “Okay, one condition, Butch.” “What'sthat?’ “That you
continue to work whileit’s on!” [laughter]

| said, “Fine.” [laughter] | got to the laboratory, told the boys, and just in the middle of
the game—it was very exciting—who walks in but Roger Adams! [laughter] The whole group
of people ran, but fortunately, | was at thelab. | was working. [laughter] Helooked over and
said, “Hmm! Okay, Butch!” We talked about the problem, he kidded the rest of them and went
out. That waslllinois. That’sthetype of work | did.

BOHNING: Did you interact with Carl [Shipp] Marvel at al?

HANFORD: Oh, yes. | knew al of them, because | was a good student and | did alot of
experimental work.

One of the thingsthat I’ ve mentioned to you that | still thought was very important was
people, so | made Marvel one of my friends. In fact, | finally came to the conclusion that
Marvel was the one who said, “Let’s give him achance!” [laughter]

Anyhow, Speed Marvel, [Reynold Clayton] Fuson, and al those, | knew very, very
well—and knew them all personally as Speed, and Butch, and [Ralph LIoyd] Shriner, and the
rest of them. | circulated through all the laboratories, and | knew what most of the people were
working on. It wasn't unusual that somebody would come to me and say, “Butch, how do you
do this?’

Finally | graduated, and the question was, “Where do | go to work?’

BOHNING: That wasin 1935.

HANFORD: It was 1935, yes.

Oh, I had one problem, too. | was probably, and still am, the poorest linguist who ever
lived. Inthose days, as you know, a Ph.D. required a reasonable knowledge of French and
German. | had had practically no German but one semester at PCP, and high school French. |
knew none; | was terrible. The chief, he’d comein and he'd say, “Butch! When are you going
to take them damn languages there? Y ou can’t get out of here without them!”

| said “Okay,” and | started. | learned both French and German in Butch’sway. | had a
French chemistry book there and atrandation of it over here. | would look at thisand then |
would look at that, | would look at thisand look at that, ook at this and look at that. | couldn’'t



pronounce anything. | didn’t know any structure, but | could get the sense of what it was.
Adamssaid, “You ready?’ | said, “Surel Let'sgo!”

In those days at Illinois, it took three passages—one without a dictionary in the
language, one with the dictionary in the language, and one in a popular thought—so you had
three thingsto trandate. | did that, and | got them, and | passed.

That has always been one of my bugaboos. My wife used to kid me because | met her in
Wilmington and | married her in Wilmington, and | always had chemistry with me. We'd sit on
the porch, and I’ d have a chemistry book, and it was in German! [laughter] Shesaid, “How in
the hell can you read that?’ | said, “Don’t worry about it, | know what it’s about.”

It so happened that the friend | got the award from, the Inventors Hall of Fame, was Don
[Donald F.] Holmes, who was a classmate of mine at Illinois. That’s how we got together.
Don'’ sfather was the vice president of DuPont. Don never should have been a chemist, but his
father wanted him to be one. Don was avery, very smart fellow. He was a graduate of Amherst
[College], and he was really smart—Ilanguages and all that.

Anyhow, he and | became good friends. | met my wife through him, and that’ s where
that came out. Don used to say, “Well, what are we going to do?’ That’s how | met them.

When | got to DuPont, | was assigned to work for aman by the name of Paul [Lawrence]
Salzberg.

BOHNING: It was Holmes who got you to DuPont?

HANFORD: Yes.

BOHNING: Had you thought about going back to Rohm and Haas?

HANFORD: No. | was offered ajob at Rohm and Haas, but again, Adams said DuPont, so |
went, and he said, “In DuPont, you go to the Experimental Station! 1’ll take care of that, but
you’ re going to the Experimental Station. [Elmer K.] Bolton and | were classmates at Harvard
[University], and you'll bethere.” So | went.

Again, how things played was, | walked into Paul Salzberg’s office one morning as |
went to work. He said to me, “Butch, what do you do?’ | said, “I don’t care; I'm achemist.”
Hesaid, “I've got a problem. We have just developed a commercial method for making long-
chain amines by the hydrogenation of ammonia. So we’ve got some long-chain amines. Now,
you probably know that Rohm and Haas has made a job out of the long-chain thiocyanates as an
insecticide.” 1 said, “Yes, I've analyzed hundreds of them.” [laughter] He said, “I want the



isothiocyanate.” Hesaid, “1 don’t know whether it will work or not, but | don’t feel comfortable
without it.”

Hesaid, “I have two men who have worked on it, and | knew them both. They were
good friends of mine, but they couldn’t makeit. Do you think you could makeit?’ | said,
“Surel” Hesaid, “That’'s your problem. It’'ll give you a chance to meet the people and do al of
this.”

Then he said, “One other thing | want to tell you.” He said, “1 don’t want to ever hear
you wrote a paper longhand. Here, we don’t do that. Y ou start tomorrow to dictate, and you
don't giveup!” | said, “I never didit, sir.” Hesaid, “I didn’t ask you that, | told you.”
[laughter]

[END OF TAPE, SIDE 1]

HANFORD: From that | got the isothiocyanate. | read over Allan, and | knew he used the
standard method and there was no use in messing around, so | went down to the library and
looked around alittle bit and found an alternate reaction.

Instead of using the old lead salt and heating it, | didn’t use any but calcium carbonate. |
went upstairs and mixed them up and in ten days, just took them down and said, “Here they are,
both of them.”

I had finished because it was simple organic chemistry, but he said, “Well, you’ d better
learn the people around here,” so | did. Then | said, “What do | do now?’ He said, “Do what
you want.”

Heliterally left me alone from then on. The net result is, | worked through the
thiocyanates and made God knows how many derivatives and all that jazz, and tested them for
everything. That was good because it was insecticides, |ubricants, and all kinds of stuff.

Then | got kind of tired of it. One day old Pop Reid, who was at [Johns] Hopkins
[University]—you probably knew about him?

BOHNING: Oh, yes. [E.] Emmet Reid.

HANFORD: Hewas a consultant for us. He came to the laboratory. | said to Pop Reid, “L ook,
I’m getting tired of these thiocyanates; | can’t find anyone to do them. | think I’ [l make just the
oxygen compounds.” Hesaid, “That’sagood idea” | said, “I haven’t got any hood.” He said,
“Oh, hell, what difference does that make, Butch? Just get atube and put it out the window!”
[laughter]



That’s 1935-1936 chemistry. | didit. | made abunch of them. Then, since they were
al new compounds, I’ d take them around and try to find uses for them.

| was only at DuPont for about six months when | was made a group leader. | was given
two men to work for me. From that, | then got groups of people, and | was assigned projects or
| picked them out myself. | did pretty much whatever | wanted. | reported to the steering
committee, which was a method of telling them how you're doing. It included [Crawford
Hallock] Greenewalt, who was the vice president of the corporation and afine guy, and four or
five other men. Y ou stood up there and you told them what you did, and they either liked it or
they didn’t like it, and then you heard about it. Anyhow, | went around and did that, and | got
into various other problems.

One day Paul Salzberg called me downstairs. He said, “Butch, we' ve got a problem!” |
said, “What' s your problem?’ He said, “Well, we're just working up the patent situation, and
we' ve seen that we' ve got one hold on the patent. [Wallace Hume] Carothers said he can’t
polymerize caprolactam. It won't go; you try to heat it and it’s going to cyclize. That's al that
you get out of it.” Hesaid, “They vetriedit! [Wesley R.] Peterson has proved that. He made
it, he put it in astill, put it on a high vacuum, and distilled it and got nothing but caprolactam.
Do you think you can make it?’ | said, “Sure.” | didn’t know what the hell | was talking about!
[laughter] That was characteristic of everything | ever did.

| went back upstairs, and | had a new chemist, an Illinois graduate named Bob [Robert
Michael] Joyce[Jr.]. | said, “Bob, we' re going to work on caprolactam polymer.” He said,
“Hell, Carothers saysit won't work.” | said, “I didn’'t ask you that, | said we're going to do it.”

| said, “You go down to the shop, get yourself a piece of pipe, about 6 inches long,
maybe 2 incheswide. Put a cap on each end of it and bring it up.” | said, “Then you load that
with caprolactam. Then you add just alittle bit of water, not too much—afew cc’s of water.”

Hesaid, “Well, what else?’ | said, “Spitinit if youwant, | don't care! Seal it up, put it
in alead bath, and hest it at 250 to 265 degrees for aweek.” [laughter] “Okay.”

Wedidit. The end of the week, we took it apart, and the caprolactam had all gone; it
was all polymer. We dissolved it, and we found that the equilibrium was 96 percent polymer, 4
percent lactam.

With that, that wasthe end. That finished the polymer patent situation for DuPont. That
got me into the polyamides deal, and | did alot of work on polyamides and polyesters and what
have you.

Then about that time, ICl [Americas, Inc.] had had very great successin high pressure
work. DuPont had an agreement with ICIl. Bolton one day decided that DuPont needed a high-
pressure lab, so he would build one. What’s he goingto doinit? Well, he and Salzberg and a



man by the name of [Merlin Martin] Brubaker got me together and said, “Butch, we' re going to
build a high-pressurelab.” | said, “What am | going to do?’ “That’s your job!” [laughter]

They said, “It’ s going to take us six months to build it. In that six months, you're to
write a new program every month. Y ou submit it to us and we'll indicate what we like and
cross out what we don’t like, and then you can do it from there.” So | did.

Anyhow, | got the laboratory. Of course, the first problem was the pol ymerization of
ethylene at lower pressures, so that’s what we did. That work was done by afellow by the name
of Bob [Robert Edward] Christ, who was a Northwestern graduate. We tried all kinds of stuff
and we didn’t get anywhere, so finadly | got back to say, “Now let’ s take all that fancy stuff out
and just put water in.” Wedid it.

That again isthereason | think it’s important—water has been always been an important
factor in my life. Caprolactam, now poly. We ran an experiment one day in high pressure with
ethylene. When we opened it up, we had some polymer, so we coded that polymer “TG”—
“Thank God, Number One!” [laughter] That was what then got me into the high-pressure work.
I had maybe five or six people working in there al the time.

That work was going along fine. We'd found that polyethylene worked best if we didn’t
have any solvent init! Our original theory was that we should put asolvent in it and that the
ethylene would dissolve in the solvent, and then that would be dispersed in the water, and that
would give us the concentration; but then later, we found that the water was al we needed.

Anyhow, one day, Bob Joyce was still working on polymers. We were talking about
what were we going to do, and | said to him, “Bab, let’s get the worst solvent for polyethylene
and see what happens.” | called up the guy who was working on it, and he said, “Carbon
tetrachloride.” 1 said, “What?’ He said, “Carbon tetrachloride.” | said, “Okay. Let'stry it!”
We put water, ethylene, and carbon tetrachloride in the system, and—boom. We blew the disk
out. Fastest reaction we ever had!

We went back and looked at it some more and finally, we decided we didn’t make much
polymer. We didn't get polymer; we got aliquid. Theliquid was there instead of the carbon
tetrachloride. Welooked at it. | had a man that I’ d taken some of my doctor’s degree with by
the name of Jesse Harmon. He was working for me. He was ten years older than | am. He said,
“Let me haveit.” Hetook thisliquid we had in there and put it in the still and fractionated it.
We had the Cq, C3, Cy, and so forth.

That was the basis for the discovery of telomers, so then we had awhole series of
research. We did awhole lot of research. It wasimportant not only from that point of view, but
because it was the first time that anyone had ever proven what the end group was at a bonded
polymer, and why certain groups inhibited the high molecular weight, and so forth. It became a
very important program, and | lectured al over the country about it, and had patents.
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That's how | got into that. Then the next one, which was an outgrowth of that, probably,
isthat | had a problem. We had alot of work on polyamides, but the question was, how high a
melting point could you make them? Could you make them out of aromatics like terephthalic
acid and stuff like that? That was given to me.

| said, “Okay, let’s go to work.” | had afellow by the name of Dick [Richard Haven]
Wiley. Dick and | started to work on it. We made them, but then we didn’t have too good luck
with them—so high a melting point, and so forth.

In the course of that we had alittle press. In order to keep the oil from getting heated,
we kept putting thicker and thicker pieces of insulating material. We were able to fiber-
fabricate some of these materials enough for an operation and mail them to get a patent (1).

Then one day—thisis the time of World War 11, we were just in the war—Brubaker
came up to me. He said, “Butch, I’ve got aproblem for you.” 1 said, “Oh, redly?’ He said,
“Y ou know that organic chem has been working on tetrafluorethylene.” “Yes,” | said. “Sure,
it'sinteresting.” Hesaid, “They can’t make it worth adamn. The only way they know how to
makeitisto put it in atube, put alittle silver salt in it—they don’t know why—and seal it up.
Then after awhile, they cut the cylinder apart and they dig the stuff out.”

He said, “That material has unusual properties, and the Atomic Energy Commission is
interested in it, but nobody’ll get interested in that.” He said, “The other thing, nobody can
shape the damn thing! It won't dissolve in anything. What do you think? Do you think you
could doit?’ | said, “Sure.”

| called my two men in and went into the high-pressure lab—I think it was Bob Joyce,
but maybe it was Wiley—anyhow, they had come, and he had |eft me a sample of polymer,
which had come out. He said, “Can you shapeit?’ | said, “Sure.” Hesaid, “How?’ | said,
“Don’'t ask me, just giveit to me!”

Hejust put in great big sections of asbestos in this thing so that we could burn them. |
said, “We've got anew onein there, let’stry it.” | said, “Dick, how’ s the press working?”’
“Oh,” hesaid, “it'sworking fine!” | said, “Are you going to the seminar tonight?” Hesad,
“Yes, why?’ | said, “You go down and get al the asbestos floss you can. Before you go to the
seminar, you wrap that damn thing up with the asbestos and get it as hot as you possibly can.”
He said, “Oh, Butch, it'll boil al over that stuff!” | said, “I didn’t ask you that, | said get it hot.”
Hesaid, “What are we going to do?’ | said, “When it comestimeto do it, we'll do it.”

We went to the seminar. After the seminar we got two little plates and put alittle of this
polymer on and poured it between the plates, and first, smoke's coming out! [laughter] We
pulled it and pulled it, because the oil wouldn’t hold. We pulled it and pulled it, and after a
while, we said, “Let’stakeit out.” Wetook out the thing and threw it in a bucket of water.

That was the first Teflon sheet. We weren’t impressed! [laughter]
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We took that down to Brubaker and told him, “Here' sthe sheet.” Then, of course,
having known it could be done, real engineers went to work—but it didn’t have a synthesis.

It only took us, | guess, six weeks to reorient our polymers so we could run a high-
pressure polymerization. It was so simple. You looked at the physical properties of ethylene,
you looked at physical properties of tetrafluorethylene—they’re the same. We said, “ Simple!
All we do is take the ethylene out and put the tetrafluorethylene in, the same catalyst everybody
else needs.”

Howard Y oung, who was the engineer running the damn equipment, and Bob Joyce,
who was the chemist, and I, we said, “Let’sgo!” Sowedid. | don’t know what time of the day
it was, but al of asudden, it was an explosion! Our high pressure lab had lost some of its
valuable equipment. That’s the best explosion | ever had. It ruined the place. It wasfilled with
carbon. Why? We hit it too hard! Anyhow, that was the first experiment.

Then we said, “Let’s get atack hammer instead of the ledge.” We went back, and
again, in maybe a month’s time we had enough stuff made, and good enough, that we
transferred the process to Or Chem and they carried it on. Roy [J.] Plunkett, the man who
discovered Teflon, got the Inventors Hall of Fame, too.

That work put meinto the next field endeavor, which was fluorochemistry, and many,
many things that you could make. Here the telomer was an actual, because | could polymerize,
| could make all kinds of derivatives with tetrafluorethylene and so many inert materials, and we
made dozens of them. Everybody got alot of patents.

That was that. That’swhat got meinto that field. | did alot of other things, but those
are the best stories from that. The next thing that came up was, the war was now over, and | had
transferred. | said, “Okay, I’'ll go.” I'll go on back to my first story now.

Seven years had gone by since | started at DuPont, until the war was over. Adams, he
said, “Butch, you better take that job with GAF.” That’s how | moved. The other work wasin
the period up to that.

| wanted to go back to one other thing, because that led to the Inventors Hall of Fame. |
had Bob Christ working, who was a Northwestern man. He was working on polyester
polyamides, because when we were looking at the high-molecul ar-weight stuff, we wanted
things that would handle lower melting. We decided, “Oh hell, that’s obvious. We'll just put
polyester groups in it, and we' |l have this linkage between the two.”

We started to make copolymers of polyesters and polyamides. They’d give theseto

Christ, and he'd make one, and I’d say, “Well, let’s put 10 percent in, let’stry 20 percent,” and
we made them.
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Then | got discouraged because | couldn’t make them fast enough. They didn’t mate,
because the polyamide work was over, but the ester work was not started! Y ou had to get the
water down or the ester off.

Bob Christ was working aong and we were making a bunch of them; it wasn’t going
very well. | said to Bob, “Look, thisistoo damn slow. Let’sbutton it together. Let’s makethe
best we can. Get the water down to half a percent or something like that, and then let’s put the
damn thing together.” He said, “How the hell are you going to button it together?’ | said, “Oh,
that’seasy! We'll get some of my diisocyanates!” | said, “Reactions with hydroxyl, carboxyl,
amides, and amines. Here, look, tiethem all together. The only thing is, let’s not have any free
ester groups in there. When we work, let’swork with the fatty acid instead.” Sowedid. We
had this thing going, and we added half a percent of diisocyanate and up goes viscosity, and the
whole thing was done. We made alot of them! We made alot of good work. That’swhere|
started that.

Then | went back to Holmes. Holmes and | were good friends. As| said, Holmes was
bright, but he wasn’t thinking in chemistry. Anyhow, Julian [Werner] Hill gave him a problem.
The problem was, he had a bunch of polyols and he wanted to tie them all together.

Now Julian Hill had been essentially a cellulose chemist, so he was thinking in polyols.
Holmes and | had lunch one day together, and | said, “How are you coming, Donnie?’” He said,
“I’'m not getting to first base.” | said, “Hell, I'll tell you how to do it!” He said, “How’sthat?’
| said, “Take those polyols and calculate them out and add diisocyanate to them; they’ll button
together faster than hell.” Hesaid, “You meanit?’ | said, “Yes!” Hesad, “Wheredo | get the
diisocyanate?’ | said, “I’ve got someinthelab.” | gave Holmes some diisocyanate and he took
thething. That’swho invented polyurethanes.

I’d say that that invention took me seventeen minutes. | didn’t pay any attention to it.
The patent was filed in 1939; it wasissued in 1940. DuPont never really paid any attention to it.
Beforeit got to be abig business, | had moved. Infact, | wasin my third job. | was now with
the [M. W.] Kellogg Company.

Again, Paul Salzberg came up to New Y ork one day and said, “Butch, I’ve got a
guestion for you.” | said, “What'sthat?” Hesaid, “We've just learned that |G [Farben] has
been doing a hell of alot of work on polyurethanes. They entered this field because when they
studied our nylon field—polyester polyamides and that kind of stuff—they found there was no
room for them, so they had to find some field that they could develop, in which there was no
prior art.” Hesaid, “They picked the urethane field, and they’ ve been doing some wonderful
work.” | said, “That’sinteresting.” He said, “I think we're going to have to challenge them on
your patent.”

“Oh,” | said. “Okay.” Hesaid, “You don't work for us any more. | just want to make
surethat if we need your assistance, you'll cooperate.” | said, “Sure, that’s fine. Just do what
you want, and that’sthe way it’ll go.” | said, “By theway, I’m working on polyamides myself
now.”
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Hesaid, “All right.” | didn’t hear anything more about it, except by the grapevine. |
later heard that 1G and DuPont had made adea. The patent had, | guess, quite awhileto run; |
guessit was 1942, 1943, something like that, and the patent was relatively new. That was how |
got that one.

It was just good chemists. A question on the mind of the management was, “Can you do
something?’ | had started with the thing; nobody is ever going to say “Can you do it?" until |
say yes. That’sthereason | got into the high polymer field.

Anyhow, that was the end of al the stories basically on DuPont.

At GAF, | was made the Director of Research, reported to one of the presidents. My
main job there was to hold their position in the acetylene field.

BOHNING: Y ou were quite young to be a Director of Research.

HANFORD: Yes, | was.

BOHNING: Y ou were thirty-four.

HANFORD: That was 1942. | was Director of Research. That’s when Adams said to me,
“Butch, you can do the chemistry. You can stay here and you know you can do it. But,” he
said, “that’ s not going to challenge you.” He said to me, “Y ou take this GAF job, you don’t
know a damn thing about anybody! Y ou don’t know anybody, anything, you don’t even speak
the language, but you do know the chemistry.” He said, “ So, acetylene, you can learn that,
because you get abook and read it. Dye work, and that kind of stuff—why, that’s no problem.
They want you, mainly, not to lose their position.”

Of course, the Germans were thinking they were going to win the war, but they didn’t
want to lose their position; so | was there five years as a taskmaster.

In that time | had another problem | had never done. 1’d never hired aman in my life;
I’d never picked asalary in my life! | had to decide, how do you pick a good man? | had been
around long enough, and | had college professors like yourself; they were old friends of mine. |
said, “I’m looking for agood man,” and they said, “Well, look, here' sone, here’ sone.” | had a
hell of atime hiring them, because nobody wanted to go to work for a German company at that
time. Anyhow, | had a good enough record that people worked for me.

At GAF, | was mainly a custodian of property, and held it. | did alot of work on
acetylene, methylvinyl ethers, and stuff like that, but nothing really great. Then the war ended.
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BOHNING: Hadn't GAF been taken over by the government?

HANFORD: Yes. It wastaken over by the government, but it was a government property at
that time, and it was then a private company. | got that job in part because the government had
to hire somebody to manage it, and | was not that type.

They hired a man by the name of Bill [William Frederick] Zimmerli, who wasin
DuPont. Bill Zimmerli was acommercia development man, an old-timer, but he knew
everybody, and he took the job. He'sthe one that told GAF to hire me, so Zimmerli hired me
on my record at DuPont.

[END OF TAPE, SIDE 2]

HANFORD: | traveled alot, | lectured alot, and | built my reputation as aleader of research up
pretty well.

Then the M. W. Kellogg Company was sold by “Old Man” [Morris W.] Kellogg to the
Pullman Company to make cars! The M.W. Kellogg Company was the finest chemical
engineering and petroleum company in the world. “Old Man” Kellogg was as proud of it as
anybody in the possibility.

Then, he got the idea that he’ d have to expand his company, so he joined Pullman
because they had money; they wanted to invest. They wanted aresearch director, so | got that
job.

I got that job because Kellogg had hired a man who had been working on the polymers
of trifluorochloroethylene. He was doing alot of stuff, but he sold his stuff to Pullman.
Pullman wanted somebody who had fluorocarbon business, and general business, and al of this.
Anyhow, they hired me. | went there as Vice President of Research and Development of
Pullman and the Kellogg Company.

BOHNING: Before we go to Kellogg, though, one of the things you did at GAF was to come
up with thefirst liquid detergent. Isn’t that correct?

HANFORD: Y es, GAF was the detergent company. They were dye people. We called it
“Glim.”
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We ended up straightforward. It was simple stuff. What's the cheapest hydroxyl
compound you can make? [laughter] Where do you get the cheapest R-group on it? Then, how
did you balance the stuff? Y ou took phenol, or something like that, alkylated it, then took the
alcohol and reduced them in five mixes of ethylene, alkali, and propylene. Anyhow, that was a
simple problem. No problem.

Y ou see, he had another thing going at that time. Detergents were arelatively new area
because the petroleum people had gotten into it, and there were some needs for new functions.
Y ou wanted one that was soluble in hard water, al that kind of jazz. We did that. | had avery
good man by the name of [James M.] Cross who'd been in the field for along while. | had a
little trouble with him, but we got along. We made alot of them.

Then Zimmerli, he was a commercial development man. He picked them up, started to
push them. That gave us athing to hand out, like my old Kellogg ration.

That was, you caled it “surefire”. It was just a question of whether you could package
it. That led meinto thefield of packaging. | got very much interested in packaging; in fact, |
have one problem I’ ve been working on for thirty years. Maybe before you get this published
I’ll have an answer to you.

Anyhow, Kellogg hired me to do what | could with Bob Kearns of Cornell [University].
He invented this product and did alot with E. Cummish.

| went towork on it. | worked with Kearns on that, and then | worked on Synthol, which
was the big project in those days. | was going to make gasoline from CO and hydrogen and
coal, so | ran abig group on the synthesis of liquid hydrocarbons from CO and hydrogen, which
we called “ Synthol”.

We were the ones who first introduced the use of fluid beds in that type of reaction.
Kellogg had been the company that developed fluid beds in cracking, so it was a natural
extension that we should try an exothermic reaction to control it with the fluid bed. | had avery
good man by the name of Gene [Eugene Frederick] Schwarzenbek, who worked for mein the
laboratory. There | worked on the trifluorochloro compound; I made alot of the same old
chemistry.

The ethylene oxide was a big project in GAF. That was abig development of 1G. It was
timed right. So we did that.

BOHNING: KEL-F was aso apolymer you developed at Kellogg.

HANFORD: Yes. The Pullman Company had alot of money, and the Pullman Company was
looking for thingsto do, so ayear before | went there, old man Kellogg was—I say an old man,
maybe not as old as | am now! [laughter]
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He was a great man, and he was very proud of his company, so he convinced Jim
[James] Carey of Pullman to buy his company. With it he said, “Y ou’re going to do more
research.” Pullman then hired me to lead the research in the company in the hydrocarbon field
and to do what else we could in the polymer field. That | did. Then of course more oil was
discovered, and synthetic oil dropped into the back burner.

We were going finein the KEL-F field, and | had an excellent staff, because | had my
total right to whom | wanted. | was fortunate because | didn’t leave a company, one to the
other, that men didn’t want to leave with me. When | left GAF, | told them, “These fellows are
coming to me! I’'m not going to them!”

It ended up that my Kellogg staff was partly DuPont, some of it from Rohm and Haas,
some of it from this and that company. [laughter] | built up avery, very competent laboratory.
| didn’t have anything. The barn we had was abarn. It had been used to make Pullman cars. It
didn't have anything. Anyhow, it didn’t bother me; hell, we just put it together.

It went along fine for about five years—we were making good progress when the
catastrophe happened. Mr. Kellogg died. When Mr. Kellogg died, the Pullman Company lost
interest in anything like that.

Champ Carey called me up one day and said, “Butch, we're going to have to curtail the
research. That’s not in Pullman’sinterest any more. It's up to you to disperse the staff as you
seefit.” | said, “What do you want meto do?’ Hesaid, “Sell it, do anything you can; that’s
your business.” That gave me anew job.

In the surface-active areaand all, | got to know the peoplein 3M [Minnesota Mining and
Manufacturing Company] pretty well. | knew people in most of the chemical companies very
well, because | made areal effort to get known. You see, | was still pitching; | had to get
people, and | had to get people working for me, so the “Butch” was the key to many of those.

Anyhow, 3M was going fire, and they decided that they were in the fluorocarbon
business because of their work on the electrolysis of HF and the making of fluorocarbons. They
wanted more. | went out and talked to them. | said, “Why don’t you buy the whole thing?’
“Well, | don’t know whether we want to.” “How about the staff?” | said, “If you can sell them,
you can have the whol e staff!”

They said, “Okay, how much?’ | said, “Let’s not worry about that; let’s worry about
whether you want to buy it so that the staff will go with you.” | said, “Y ou come up and you
talk to al the staff you want to, and do what you want.”

After some little negotiation, | went to Champ and | said, “I can sell the whole operation,

| think, to 3M. | don’t know how much money they’ll give you, but that’s your business, not
mine; I’ m not going to negotiate the selling price.” Hesaid, “ That's fair enough.”
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He went out, and he negotiated with them the selling price and the deal that the chemists
would go with them. They took all the men | wanted them to take except one; they didn’t want
him. | said, “Look, you take him, or there’'sno deal.” “W. R. Peterson ? He'san old man!” |
said, “Yes, but he’sahell of agood patent man and he knows his field. He'sagood inventor.”
He' s the one who invented stabilization of nylon. He's the one Carothers told that DuPont
would never make nylon unlessit could be melt-spun. Carothers said, “That’s impossible,
because the molecular weight’ s going to go up as you melt it; it can’t be done!”

This guy Peterson worked for him, and he was a nice guy, so Peterson went to Carothers
one day and said, “Dr. Carothers, | want you to seethis.” Hesaid, “What did you do?’
Peterson said, “1 just spun it melt.” “How’d you do that?” Hesaid, “Very simple. | just put a
little acetic acid in the nylon.” Hesaid, “That did the trick, because that bedded up the free
nitrogen groups to acetamides so the molecule couldn’t grow any more! The only way it can go
up isto have an interchange, and that doesn’t go very fast.” Carotherssaid, “I don't believeit.”
“Oh,” hesaid, “thereitis.”

It was that type of thing that was characteristic of Carothers. He was abrilliant man, but
he didn’t fit the industrial side well.

Anyhow, Peterson did that. Then when | left DuPont, Peterson wanted to come with me.
He did, and he came in my path. He came with meto GAF, and then he came with meto
Kellogg. At thistime he was about sixty-two or sixty-three, and | couldn’t do anything, so | told
3M that was part of the deal, and they took him. He earned his money, and he was a good man.

When | decided to leave Kellogg, having sold the KEL-F, the next problem was, what do
| do now?

BOHNING: Why didn’t you go to 3M with everybody else?

HANFORD: I'm coming to that right now. 3M at one time said, “Unless you come, it's no
dedl.” | said, “I’ve got to look around first and see what elseisavailable.” | said, again, “I'm
still not versatile enough! Maybe I’ d better look € sewhere.”

John [M.] Olin, who was another one of the old, old inventors in money—made the Olin
Corporation—heard of me, and | met him. He had bought Winchester-Western. He bought the
cellophane business, he bought Squibb [E. R. Squibb & Sons, Inc.]. He had other things—very
wide. Hesaid, “I want agood, broad man to head up my research. From all | hear, you're the
man.”

| said, “Oh, no.” Again, what kind of alaboratory did they have? “Oh, don’'t worry
about that. You just say what you want, we'll get it.”
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Then | went to 3M. | had two choices, honestly. | could have gone with 3M, but 3M
was a company that didn’t have very rigid stepladders. They just said, “Y ou come here. We'll
fit youin.” That didn’t seem to meto be too good; there were too many brains out there,
maybe. Hesaid, “We'll guarantee to take care of you.” When | went to John Olin and | told
him, “Well, I'm thinking about it, John,” he said, “We'll make you an offer. You'll be Vice
President of Research of the Pullman Company. You'll bein charge of all research in the entire
corporation. That’swhat you're herefor.” | said, “Well, that’s interesting. I’ ve got a question
of money.” Hesaid, “I didn’t ask you that. How much do you want?’ | said, “Nobody ever
asked me that before.” Anyhow, John Olin and | made adeal, and | went to work for them.

| never really regret that | didn’t go with 3M, because it was a gold mine to my men.
They took my men, and they became the leadersin 3M. John [W.] Copenhaver became the
leader of their exploratory research. This man and that man, they al did very well. Lou[Louis
A.] Erredeis one the best-known physical chemistsin the business today—he was my man. He
went there and he did polymer thermodynamics. They were al good men.

It later developed that 3M called me one time and said, “Butch, if you have any men you
don’t want, let us know!” [laughter]

Anyhow, | went to Olin. That was ahodgepodge. | made out fine as long as John Olin
lived. When John Olin died, the new people decided to split the company up. [laughter] It
ended up that they sold Squibb. | had been in Squibb.

At Squibb | was responsible for the introduction of Head and Shoulders, which put them
into the over-the-counter business. Not that | did much, but John Olin and the other people
wouldn’t believe Squibb. They said, “Butch, you go look at it. If you sign it, we ought to do it,
we'll doit.” 1 said, “Okay,” so | did. | thought it was what we were looking for, a dandruff
control agent, and it was. | went back, and | said, “Sure! Go ahead.” It's still on the market
today. That'salong time.

Then at Winchester-Western | got involved in plastic shot shells, which was an
important business. | got involved in a spiral-wound lightweight shotgun.

Y ou know that if you wrap plastic wire around steel, you can increase the strength of
steel. We could make a shotgun with avery thin barrel. We wrapped it with plastic and set it,
and we sold it. It became very popular for field shooting because you carried 4 or 5 pounds less
on your back with this gun than the other one. That was something we'd done. Then | got into
cellophane, plasticizers, and | got in the paper business.

There, | was mainly a carrier of the technology to the management. | was never on the

board. | was aPullman; | was avice president of about three divisions, but | was never on the
board. | was thetechnical brains.
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Not that | continued much to Squibb, for instance. They didn’t like me; they didn’t want
me. They said, “Leaveusaone.” | said, “Look, never mind that. Youtell mesol cansell itto
John Olin! That’swhat counts.”

That was that one. The same thing was true with Winchester, the same thing was true
with the paper business. | was the carrier of the technica skill of the people. It was that way
until | retired.

BOHNING: A few other things | have here that you did at Olin include the composite metal
coinage that’s used by the U.S. Mint.

HANFORD: Yes. That was an outgrowth of some of Winchester’swork. | never played too
much of aroleinthat. | wasinvolved init, but | couldn’t take many brownie points on that. It
was, again, another project, and it was worthwhile. They did agood job, but | don’t know
whether it's even made today. Isit?

BOHNING: | don’t know.

HANFORD: | don't know either, but it was a good project and it filled the bill at that time.

BOHNING: You aso worked to develop a carpet backing or foundation.

HANFORD: That was at Olin.

When | went to Olin, you see, they had Winchester. One of the things they made was
explosives, so the one thing that Olin knew something about was how to make explosives. Olin
knew alot about nitrating benzene and other systems—toluene was one we knew alot about
nitrating. When | got there and found out that Olin knew how to make dinitrotoluene, it was
simple that we made diaminotoluene. From diaminotol uene, we made polyurethanes.

This put the chemical division into anew operation. It fit perfectly. Why? First of all,
they had the dinitrotoluene. Second, they had chlorine. Third, they had a plastic interest, so that
was anatura. They had ethylene oxide, and that was polyols for modification. So, in avery
short time after | was there, we were making DNT. That wasn't the one | had done the original
work on, but we made DNT. Itistoday, | think, Olin’s chemical business’ biggest asset.

They’ ve expanded the plant three or four times, and it’s agood thing. | had some very

good men there. John [Wilbur] Churchill and [Charles Henry] Hofrichter and those—they took
right hold of it and ran. That was where my background did lead me into a new business.

20



BOHNING: At this point, you weren’t doing much yourself in the laboratory.

HANFORD: | worked in the laboratory aone, as the only one, for about six months; maybe it
was ayear. After that time, | was assigned some chemists and | was promoted to what they
called aGroup Leader. That isthe position | held, Group Leader, aslong as | wasthere. | had
groups, when | first started, of two, and | think | ended up with fifteen, something like that.

| had at DuPont all of the new stuff. | was responsible for breaking the way. The main
ways we had then were the high-pressure system, high-pressure work, and the fluorocarbons;
but they were natural operations.

BOHNING: By thetime you got to Olin, you were directing, but you weren’t participating.

HANFORD: Yes. Going in thelaboratory, | had alaboratory assistant—probably at DuPont—
for about ayear. After that, | wastold that it wasn’'t my job any more; | was to supervise the
people and spend more time at that.

It wastherethat | learned another great thing, which is so important—that all researchis
ateam effort. To think that we should have so many Ph.D.’sisamistake. Give me agood
amateur plumber as an assistant to a Ph.D., and he' sa hell of alot better than giving me a new
Ph.D. [laughter] I’'ve alwaysfelt that the thing that’ s not emphasized enough is the importance
of teamwork in the commercia development of product. Teamwork. How do you get the
engineers to work with the chemists? How do you get the secretaries to work with the
chemists? How do you get ateam?

From my Kellogg days, even my GAF days and my Pullman days, my whole effort was
ateam. Infact, the only notes| remember were, “What do | talk to you about?’ | listed the
people. They should be mentioned anytime I’ m mentioned, because | was nothing without
them. Sure, | could encourage them. | could take them when they were down in the dumps and
nothing working, and say, “Let’sdo this!” | was lucky—very lucky. Many times| would find
the key to the problem.

Usually, it was something as simple as water—too much water, not enough water, what
have you. [laughter] | wasjust looking over afolder that | had. | wastrying to get something to
write on if you wanted me to do something, and in it | found a schemethat | had writtenin
1984. It said, “Thetrouble with industrial research today is, you give too much credit to the
inventor and not enough credit to theteam.” That istrue. Y ou cannot do anything without a
team.
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It's very important to have the transformation from one type of man to another. |, asa
chemist, was probably best in starting things, but | knew very early, | had to have other people
who were better technicians than | was. | had to be sure that those technicians stayed in the
laboratory and got paid, that they had good help! When | say good pay, I’ m talking two
hundred fifty dollars a month. It didn’'t pay to have these people watching the distillation or the
temperature that | wanted when | could probably get a guy for thirty cents.

That’s what’ s not done enough today. Thereisn't enough emphasis on the team. We
ought to be able to work out a system like football. Football has the Most Valuable Player
[Award]. That'sfine.

[END OF TAPE, SIDE 3]

HANFORD: Y ou won't win the championship with the Most Valuable Player. Y ou win the
championship with ateam of people—each one who is ableto do hisjob better than | could do it
and better than the inventor could do it, because the inventor getstired. He doesn’t want to
spend the time necessary to develop the yield. He doesn’t want to spend the time on what
material his construction’s going to be. He doesn’t want to spend the time on, “What are you
going to do with the HCI that you make when you make the isocyanate? What are you to do
with it? How are you going to get it back? Can you electrolyze it or what, or can you just sell it
or what?’ These things are important, because the field of urethane would not be as great as it
isif we had not found uses for HCl in pickling steel and all these things! Y ou have to have this
team.

If anything goes in the book, that’s what’s needed! To tell you the truth, that’s what was
wrong with the Germans’ chemistry as compared to U.S. science. The Germans never had any
good chemical engineers. We have chemical engineers because of the petroleum business; it
wasn't that the chemical business learned to steal their chemical engineers from the petroleum
business. That's the reason the petrocarbon business came aong. It was abig scale, and what
to do with byproducts, see?

These things are not rewarded enough. The salesmen are just asimportant. Y ou made
something and you said, “What'sit good for?” Somebody said, “Hell, it’s good for so-and-so.”

| talked to afriend the other day as an illustration of it. He worksfor 3M. What do you think
one of 3M’ s best productsis now?

BOHNING: It stape and adhesives, things like that.

HANFORD: Let’'ssee. It'samixture of Teflon and a porous substance. Why? Because the
porosity you want to keep. If you put it into most powders, the damn powder getsin the pores.
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Hesaid, “Fine. Teflon won't wet the pores.” They have awhole class now of absorbent
systems, which are Teflon and an absorbent material. [laughter]

That's what you call teamwork. If there’'s any company in the world that’ s been able to
dothat, it' s3M. They have that unique ability to take and put Teflon and absorbent together
and say, “I’ll make a super absorbent,” and they make a sheet—and it’s a beauty! [laughter]

Again, the thing that is so important in my operation is the recognition of the team. That
is the reason why, even in Kellogg, | got along with Walter [Eder] Lobo. Walter Lobois
probably one of the best chemical engineersin the business of petroleum.

This was the thing that bothered me in going with 3M. | had no doubt that | could lead
them in doing research. | don’t have any doubt that it’d been equally as good or better if I'd
have been there. But | didn’t have any way to work myself into it.

At Olin, | had it perfect. They’d just spent alot of money in buying alot of stuff, and it
was buying shotguns and pharmaceuticals—but you have to find some way to use them! That's
the thing that | worried about, quite frankly, and still do. How do we set up?

Here'sagood problem for you to work on. How do you set up, in the chemical
business, so you could have an all-star football game? Y ou would have on the team an inventor.
Y ou would have some salespeople. Y ou would have this and that; and your team would
challenge my team.

That would make alot of difference in the business. We would be competitive; you'd
get aring if you're on the winning football team. That ring would be just as highly prized as the
guarterback who got the Most Vauable Player Award. Sure, the rest of the teams wouldn’t
have him, but if he didn’t have that guard to keep the other guy off his neck, he’'d have been in
the hospital! [laughter]

That’s the thing that we don’t emphasize enough in this business. We don’'t have
enough emphasis on team play and awarding teams. | see that myself. I’ve been fortunate. To
get the Most Valuable award isjust like being put in the Inventors Hall of Fame. That’s not
what | did. | didn’t do adamn thing, but somebody—I never knew who—had enough interest in
it to put my name up. When my name came up, there were enough peoplein it to say, “Yes,
that isan important field.”

There' s one other interesting thing, too, just to show what happened. Many people think
I’m amillionaire because | had the urethane patent. Do you know how much | got for the
urethane patent?

BOHNING: | was going to ask you that; | was curious.
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HANFORD: Nothing.

BOHNING: Nothing?

HANFORD: Nothing. My son [William E. Hanford, Jr.] said | got a dollar, because DuPont
gives everybody who isissued a patent adollar. | don’'t remember that. | never got asingle
thing out of DuPont. When | won the award, DuPont sent one man out to be present when | was
honored.

Fine! They said, “It’s not important! The important thing is that that invention made
millions of dollars for somebody else who was in the investment business, offered good sales
jobs, offered opportunity to develop new products.” It just happens that that reaction is one of
the easiest ones to use to make anew product. It’'sjust about equal to spittinginit! It isthat
thing.

Talk about the coinage. Sure, | wasinvolved in that, but | didn’t contribute much,
except I'd go to the management and say to the management, “L ook, we're in the aluminum
business. We want new usesfor it. Let’s get the government to pay for it.” We would do the
work, and it was good work—it was good! We spent alot of hours. | think that some day, our
coinage will be probably more auminum than it is silver or nickel, because those are too rare.
[laughter]

That’s what isimportant. If | gain anything for me, in this operation, | think in terms of
how could we get in ateam operation.

| don’t know the answer. Asl said, | still have one problem. | have aproblem that |
have been interested in for thirty years. | haven't solved it yet. | am probably on my twenty-
ninth alternative of how to solveit. |1 now have a new system, which | won’t go into right now,
but I'll tell you how | got there.

Again, | wasinterested in this deal—how do you get there? Why can’'t you get the
things together? Why can’t you get methane in my automobile? | know it must be there.
We've got to get it. There' stoo muchinawhirl. Why can’t we get it in?

As| said, many men, many years ago, worked on acetylene at night. We were working
on acetylene. | knew something. | knew how to package acetylene. It isasold asthe hills.
How did | doit? | took an absorbent material, and on that absorbent materia | put a solvent. |
was fortunate, it was cheap. It was acetone. Then they could pump acetylene onto that
absorbent material with acetone, and they could make a very safe acetone-acetylene system.
After all, that was the basis for putting it in your automobile years ago. Why couldn’t they do
that?
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| can tell you this, don’'t look for acetylenes for a solvent for methane. | didn’t read
German very well, but | looked in alot of German books. In fact—I have to complete my
time—I went to amagjor oil company. | told them | had an idea of how we could put methane in
your automobile. They said, “We're not interested in that. That’s competition. I'll tell you
what we'll do, Butch. You give ustheidea, we'll take alook at it, and tell you whether it’s any
good.”

| said, “Thanks!” The oil company did doit. | estimated they spent somewhere between
twenty-five and fifty thousand dollars on aliterature search, avolume. [laughter] After about
six months to a year, they called me in and they said, “Butch, we' ve looked at your stuff, and
there are two things. One, we're not in the methane business; and two, we don’t think your
idea’ sworth adamn! [laughter] Here sthe literature search!” | said, “Can | ook at the
literature search?” They said, “Sure.” They gave me a copy of it.

About two weeks later, | called themup and | said, “I agree with you. It’snot worth a
damn!” [laughter] That doesn’t mean I'm stopped! That doesn’t mean I’ m not still working at
it.

This same company had said at the time that if | ever had an ideathat | thought was
novel, they’d give me alittle money to try it. Within the last few years, they did. | told them |
had an idea. They gave me five thousand dollars. In my day, that was alot of money.

Wetried it. | don't know whether | got it or not. | know this, that the first experiment
with that money was a bellwether. | can’t duplicateit. | have run literally hundreds of
experiments, and | can’t come close. Something was in the system that | didn’t realize. | have
come to the conclusion | know what that something was—water. In some way, that was not
apparent to me. | still don’t know that that’s the answer. But | till think that | know how to do
it. My wifesaid I’m crazy and maybe | am, but | can’t give up. That one has stuck me for
nearly forty years.

It isthe one thing, that if you had your choicein this country today to solve a problem,
what would you solve? Methane powering a combustion engine. Don’'t go to me and talk to me
about an electric engine. Why? Because we know that the largest supply of hydrocarbon in the
world—we' d never useit up—is methane. The onething that’sinteresting is, the people who
have done the most work are the Germans. There' sone field that been worked over and over,
and that is how to get it out of the earth! We don’t know that yet. But there's an amount of
work that we' ve done at the mines on how to get it out. Look at the work the Germans have
done as to how to get it out.

Just think, what’ s the reason you can’t get it out? It'swater. It formsaclassic
compound. If they plug up the pipe, and if you heat the pipe alittle bit, you can break it up. Or
you can do what the government’s doing. They add methanol-ethylene-glycol. Why? Simple.
They just want to drop the melting point of ice and then they can go ahead, because the water
doesn’'t hurt you. In fact, the water with methane would probably be a good thing, because the
methane alone might be too high atemperature in the pressure-condensation engine. You'd
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have to use stainless steel. If you could get alittle water and methane in the system, and not
plug it up—it’s the only one—and just put the methanol in to get rid of it, or use methanol as an
antidote; it stinks. It’s poisonous. It'd kill you. No mother’s going to want methanol in her
automobile.

Ethanol? Where the hell’ s that good grain to make ethanol with? The question is, how
can | get the methanol in my car?

It'sgoing in the bus. Thereisa group on which the government is now spending money
on using cylinders. Those cylinders are 3,000 pounds pressure, and those cylinders are made by
winding drumsin order to get their weight down. Y ou couldn’t put that in your car; you
wouldn’t have any room for you! [laughter] Now, in atruck it’s different, but you can’tin an
automobile.

If you could do that, you would solve the biggest health problem in the United States—
better than all the other things. My wife wouldn’'t be sick back there now with an allergy type
of reaction.

With that, | guess I’ ve shot my load.

BOHNING: No, | have afew more questions yet. 1’'m not clear on how you left Olin. Was that
when Mr. Olin died?

HANFORD: Yes. It wasJohn Olin. John Olin was the Olin who founded the Olin Corporation
in East Alton, Illinois. John Olin got into the explosives business in World War I, and he made
explosives. Winchester [Repeating Arms Company] and Western Cartridge [ Company] were
his big businesses. He had big ammunition all over. He was avery brilliant man; he was avery
wealthy man; he was a very inquisitive man.

He bought the Olin Corporation and put it together, because it had alot of things! It
wasn't just making explosives and things. He wanted to package. He had the right concept of
package, but when he died, the package fell apart. Squibb didn’t want to have anything to do
with Winchester, and the paper business didn’t want anything to do with cellophane. Each one
wanted his own way. They couldn’t see, any of them—abut Mr. Olin could see the advantages of
tying them together.

Polyethylene shot shellsisagood example. That’'s burned out. In fact, now they're all
recycled.

S0 you seg, it takes people. That’swhere I’ ve been very lucky. I’ ve gotten to know
people like EImer K. Bolton, who was head of DuPont research. Bolton had a concept of
research. He had ateam of advisors; he had a steering committee. Bolton was not the only one.
He had himself. He had a man out of the cellophane division who was assistant to him, and then
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he had a chemical engineer, Greenewalt. He had Brubaker, a damn good organic chemist. He
had [ Thomas Hamilton] Chilton, a chemical engineer. He had ateam of about seven people.
They met once every week come hell or high water, and nobody on that steering committee
dared miss—not even the vice president of the company, Crawford Greenewalt. That was his
job. Bolton sat at the end of the table, and the guys who were brought into that team of people
were young men like me!

That had a tremendous effect on me because it gave me a confidence that | couldn’t have
gotten any other way. | knew that when | walked into that room, they were going to be better at
tearing me apart than Bailey is tearing the people apart today. On the other hand, | knew that if
| could hold up—if the next day Brubaker called me and said, “Butch, we want you to write a
little project in this direction,” 1’d succeeded.

Y ou have to excuse me for crying, but I'm avery sentimental man.

| guess that was some way to get prestige, through the people down along the line. |
have severa awards—and | redlly earned them. There wasthisone; | think it said something
about “The Utilization of Research in Industry.” It isthe Chemical Industry Medal, | think.

| say Max Tishler, he's agood friend of mine—Max Tishler got alot of awards, and
Max Tishler got them as a man who made a classic compound. But Max Tishler, with all his
making his compounds, wasn’t worth a tinker’ s damn without somebody in the plant who could
scaleit up, somebody who could tell me how to put it in a capsule, somebody who could get it
through the NIH [National Institutes of Health] up here. That isthe team!

That’ s not recognized enough inindustry. | just feel so positive of that.

[END OF TAPE, SIDE 4]

HANFORD: | have one son, who isalawyer. Hiswork now is dealing with inventionsin
science. Infact, the AIC [American Ingtitute of Chemists] is going to put out a new paper, and
it's“Fathers and Sonsin Chemistry.” Heand | arethefirst candidates.

We discussalot of things. He has abusiness; we built aplant. Another thing | wasin
was water purification.

BOHNING: That was after you left Olin. That was World Water Resources, Inc.

HANFORD: That was my son’s business. Our son has traveled literally around the world
putting in systems for sterilization of water. Heis one of the best-traveled men in the company.
[laughter]
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It has never really taken off. He still makes them, but it didn’t take off. We couldn’t gel
itright. It'sstill abigbusiness. | wasjust reading, | guess it was the other day, where one of
the biggest supplies of fresh water isin theworld. 1t'sthe Great Lakes. Now it's being
contaminated. Strangely enough, what’s contaminated it is mercury. To contaminate that isa
crime. How are you going to purify it? The best way is, never |et the water you’ ve used back
into it that’s not pure. That was the type of thing we were looking at.

That one didn’t hit. We couldn’'t gel it. The other thing is, we couldn’t raise enough
money. Don’t underestimate, in anything like this you do, the importance of the money man—
the John Olins, the M.W. Kellogg—Mr. Kellogg, [Arthur C.] Dorrance. Do you know who
Dorranceis? Did you ever hear the name?

BOHNING: No.

HANFORD: Heinvented one of the biggest businessesin the world; it makes alot of money.
He' s the starter of Campbell’ s Soup [Company].

BOHNING: Oh, sure. In Camden.

HANFORD: Dorrance came from Bristol, too; in fact, he lived within two blocks of my
grandfather. He went to France as a young man and learned to cook. When he came back, he
started the Campbell’ s Soup business. He must have been awfully good.

Now, the ones that are really good—not me—are those like Dorrance who would take an
idea like cooking—Iearned to cook it—and then learned how to package it and put it through.
Somehow he learned the importance of building ateam, and he built a team.

The Coke bottle’' s another example. Those are simplethings. Y et who would' ve ever
thought that I’ d package Coke in polyethylene?

We used to sit around the drugstore when | was ayoung kid. My uncle ran adrugstore.
In those days a drugstore had a soda fountain. In the soda fountain, he had to have soda, so in
the basement of my uncle' s drugstore, he had a big high-pressure cylinder—not big, maybe
twenty-five gallons—that sat on arocker. Alongside of that he had atank of carbon dioxide.
Every once in awhile, my uncle would say, “We haven’t got enough soda water. Go down and
get started. 1I'll come down and hook you up.” He would come down and fill the tank with
water out of the spigot. Then he would connect the CO>—Iet out the air and connect it. Then

he'd say, “ Sit there and rock,” and I’ d sit there and rock it.
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I’ sthings like that, how unquestioned they are. | say I’ve got anew idea, which | have,
but the idea comes back to rocking. | think I know what happened in that good experiment—I
was too impatient, because one of the things you learn from nature is that nature takes time.

If you look up in the mining engineering book by Howard and Lucille Sloane, which
I’ve read three times, you find two things that they tell you (2). Thefirst thing isthat clathrates
can take a century to make, under lots of conditions. Just think of that; you can makeit in afew
minutes, or you can take along time. The difference is agitation, water conditions. If you don’t
shake it enough, it’s just mixed.

The other thing is that nature had to find some way to keep it. You and I make plenty of
it. 1 getridof alot of it every day, but it hasto keep it. How did nature decide to keep it? He
decided to set it with water. When they get aleak in afield down in the earth, if he didn’t have
some way to pluck it, it wouldn’t be there long. Nature said, “I’ll fix that.” He said, “I’ll make
aclathrate.” The clathrate is that the methane comes up with the water, it dropsin velocity, the
temperature drops afew degrees, and it freezes. All of the methane you've got in theworld is
there because nature is able to make a clathrate when arupture occurs. Have an earthquake, you
could blow the damn world up, but nature has away to plug it up. The question is, how do we
useit?

The question with this field right now is this: there have been oodles and oodles of
dollars spent on how to get the methane out of the clathrate, but there is no good method of
making a clathrate in atank. That’sthe question—can | do it?

What we don’t use enough isto think in terms of, how does nature solve a problem?
Then, how can | use that same thing to solve the problem? The best example of that was
Carothers' nylon. He wanted a polyamide; he knew that they would be good. All hedid isvery
simple. He put five carbon atoms between the carboxyl and an H2 group, and took amino acid

and stretched them apart. Histheory was simple, “If | get them far enough apart, | won't find
theformer ring.” That’swhat hedid. That'sthetotal concept that led to nylon—the total
concept.

Now, | have a man who worked for me, who made the five-member ring polymerize.
That’'s Carl [Edmund] Barnes. | told him he couldn’t do it. But Carl Barnes worked for me at
GAF. We worked in acetylene, and one of the things we tried to do was acetylate everything.
Barnes decided to acetylate ethyl glycenate.

In GAF, he had to wait in line to get a position to get at the acetylene to do his
experiments. In fact, most of us thought so poorly of him—he was|last in theline. He didn’t
care, hedid it. Then one day he decided that if he got aline quick, he got the product he
wanted. If he had to wait aweek, he didn’t get that; he got a polymer.

He spent, | would guess, fifteen yearsto get that polymer where he could take an amino

acid and polymerize it through a high molecular weight polymer with enough stability that he
could melt-spin it. Thisiswhere timing comesin. Hewas unfortunate. He was just about
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twenty yearstoo late, because man had circumvented that problem by the nylon problem instead
of going from the amino acid. If he’d have run his experiment prior to Carothers, nylon may
never have come about.

BOHNING: That’sinteresting.

HANFORD: Yes, that’sright. That’strue.

Heisone of the early inventorsin color photography. He was a photographer as an
amateur. He's a graduate chemist from Harvard University. He got into color photography. He
was the IG color photography man in this country long before Eastman Kodak [Company] was
in the picture.

That's how | met him. [laughter] He was interested in polymers and | was interested in
polymers. We wereinterested in acetylene. Whilel was at GAF, | supported hiswork. He
later got some of the other people to support it, but it was too slow.

Again, going back to Carothers and them, one of the things was that if Carothers had
been left aone, nylon would have been a secondary product. Why? Because he would have
had to have spun it from solution. The only thing that will dissolveit is creosote. But there was
achemical engineer on that steering committee; his name was Crawford Greenewalt. Crawford
Greenewalt said, “Aslong as I’ m on this committee, we will never commercialize that project
until you can melt-spinit!” Carotherssaid, “It'simpossible.” It was another man, Peterson,
who added the key—which was nothing but a few percent of acetic acid—that made that
polymer spinning.

| don’t know what the hell they’ re doing today, but that was the original one. When you
did that, you could melt it, you could spin it, and you could draw it.

Now the other guy who was important was Julian Hill.

BOHNING: Oh, yes.

HANFORD: Julian Hill was working on polyesters with Carothers. One day he did this—just
this way—and he had enough imagination to know that when he did this, it necked down. In
necking down, he put it in the tensometer, and the strength was ten times as strong, but not
useful because the polyesters had melted too long. That didn’t come for along time.

There' s so many people. There's another thing. Y ou couldn’t make hexamethylene-

diamene today if you had to. If you said, “Well hell, the obvious way to do that isto make a
diponitryl and alot of ammonia and then hydrogenate it with nickel,” it doesn’t work. You
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know why? It ring forms, and you get amine. It wasn’t until [John William] Haught and
[Wilbur Arthur] Lazier decided to switch from nickel to cobalt that the yield went from maybe
10 percent to 99 percent.

Those are the things that make it! Carothers wanted to make the ten-polymer—ten-
ten—for two reasons. One, it was easier to make; two, it was easier to spin because it was lower
melting, and he couldn’t melt-spinit. But DuPont said, “No, no. We don’t want that.”

Then it went to the six-six. It wasn’t until Haught and Lazier—and one other fellow’s
name, |’ ve forgotten—switched to cobalt. Just think, that was the only change! The hydrogen
was the same, the dinitryl was the same, the ammonia was the same, but he switched to cobalt.
They made Rainey cobalt instead of Rainey nickel.

Wéll, I’'m sorry, sir. | don’t know whether I’ ve given you what you wanted.

BOHNING: Oh, you have. It’sbeen very good.

HANFORD: Now, any specific questions I’ [l be glad to answer.

BOHNING: | did have one other question. Y ou said that you didn’t receive any award for the
DuPont patents, but what about the other places where you worked? Did they reward you more
for patents?

HANFORD: No.

BOHNING: It was the same all the way through.

HANFORD: It wasthe sameway al along. | never made any money out of patents, because
once | left DuPont, | was in management. My job then was to make sure that the guy who ran
the experiments got the patents. | was not interested, truly, that | should get the patent. The
idea aloneis not enough. It takes experimental skill.

When | was in the laboratory, | had an assistant; we called him alab assistant. His hame
was Tommy Simpers. When Tommy Simpers came to the DuPont Company, he couldn’t read
or write, but he was the best assistant anybody ever had because he did learn to read. He did
learn to do, and he learned alot of stuff. He was a man who looks like [Andre K.] Agassi now
looks when he plays tennis—a bum! [laughter] | don’t go with that kind of tennis player.
Anyhow, that was him. When he worked for me, | would say, “ Tommy, do this; put 55 cc of
that and 20 cc of this on the thing and heat it to 80 degrees,” and he heated it to 80 degrees. It
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wasn't 90 degrees; it wasn't up and back and al. He did what he wastold. The trouble today
with too much experimental work is, they don’t have the patience to do it. | told you | missed
one, too.

I missed the clathrate. | didn’t have the patience to think that that thing nature formed
wouldn’t form like that. Then when | got to read the mining engineering work and found that
they said that it can take anywhere from a few minutes to a century to make a clathrate, | knew
I’d missed the boat. That again is the reason that the team is so important.

BOHNING: We've covered thislist of questions. Let me ask you this. what do you think is the
future for chemica research and development in this country? Do you think it'sasvita asit
was when you were involved?

HANFORD: Oh, yes, probably more so, because of this; we have more reason to get rid of
stuff. We' ve got to find some way that when the maid turns that water on and gets alot of stuff
init, it doesn't go back in the sewer contaminated. It's even worse with that toilet; when that
toilet flushes, you've got to find some way to recycle that water. Where synthetic detergents
comein is, they have to be biodegradable. If they’re biodegradable, then nature will clean them
up provided we put them in the right environment. | think that’s just as important as ever. The
human body is such that, the way we live, it’s got to be kept clean, and the clothes have got to
be kept clean, and the dishes have got to get clean.

Now, of course, there’'s another areathat’s been very important, which | got involved in,
too. That'sthe nonfoaming. You’ ve got a dishwasher in the kitchen there. | built my first
house when | wasfirst married. |’'ve been married sixty years or something. Anyhow, | decided
that | would build ahouse. My wife wanted a house; she didn’t want an apartment. She wanted
to build it. My brother was a builder.

Again, going back to the things getting done, | had an aunt who was interested in
building. She supported my brother in hisbuilding trade. When | wanted a house, my brother
built it; my aunt put in the money. | was agood enough risk for her to take it. [laughter]

Anyhow, the story isthis. When it was built, | wanted a modern kitchen, and | wanted a
dishwasher init. My brother said, “That’s awaste of money. Nobody uses those damn things!
They' reno good! I've put them in alot of houses, they don’t work!” Lorraine said, “It doesn’t
make any difference; we want one.”

We built it. We put adishwasher init. When | was at DuPont, and even at GAF, | did a
hell of alot of dishwashing in my dishwasher to test out those foamy characteristics. That’sthe
secret. It wasn't any trouble to get something to wash; the question was, how to get it so it
would reduce the fat, and put it in this emulsion somehow, or whatever you want to call it, and
not contaminate the water—and know, when | opened the door, there' s no foam?
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Asfar as|’m concerned, yes, that’s going to be an important thing. | don’t quite think
we'll get to the point where we'll have shirts to throw away, but it’s getting close to it now. |
think that’s still an important field. Of course, the source of the hydrocarbon, and all those
things, have to be balanced.

BOHNING: Well, I think at this point I’ m going to thank you very much for spending the
morning with me. | don’t have any more questions. |Isthere anything you'd like to add?

HANFORD: Y ou know, you do raise one question in there which bothered me. That was, how
did the Chemical Industry Medal influence me? | think the fact that it was avail able influenced
me. Not that winning it influenced me, but that my friendswon it. Therefore, it wasagodl;
how could | winit?

| think in that respect, don’t lose sight of the importance of giving the MV P, the Most
Vauable Player Award. On the other hand, don’t lose sight that you’ ve got to have the other
team members. Today, | think we are putting too much money on emphasizing the MV Ps, and
not the guards and those people.

| end up by telling you a story. I’ve got lots of stories. We moved here. Over the years,
the world’' s been very good to me. I've never been paid for patents, never got any royalty on a
patent. | have been paid, at times, some pretty good salaries. | have been in companiesin
which | was the highest paid man, then. What I’ ve been paid as my highest then, you couldn’t
hireaPh.D. for today. That'sall right; I lived in the day. Anyway, I'll tell you this story.

| went to work for DuPont. When | went to work, the salary was two hundred fifteen
dollars amonth.

[END OF TAPE, SIDE 5]

HANFORD: | wasfortunate. | had only been there about a month when DuPont raised the
sdlary to two hundred fifty dollars amonth. Just think of that—I got a thirty-five dollar raise
and hadn’'t started to work yet.

I have been involved in salaries, and | have had many afight to get a chemist paid what |
thought he was due. | think | could truthfully say | was probably one of the first men to get men
paid fifteen hundred dollars amonth. That’s chicken feed now! Anyhow, I'll tell you my story.

We moved here. Because of my way of doing things, I’ve dwayslived well. I've

always had some help in the house. | always have had visitors. If men came from Europe to see
me, | dways had them in my home. Why? Because | knew what they were interested in. They
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wanted to know how the hell these damn Americanslive! It didn’t make any difference what
country they were from.

I had another thing that | did—I sent Christmas cards. We sent Christmas cardsto
everybody. If I met them, they got a Christmas card. We have stopped. What do you think the
number was we stopped at? Three thousand. My wife said, “You can’t do it any more!”
[laughter] But they were important. We haven’t done it now in probably over ten years; we
can’'t doit. But the maximum we had was three thousand. We bought them; | paid for them, |
sent them. | wrote something on a high percentage of them. Why? | wanted them personal! |
didn’t want them to forget me! That’simportant to me till. 1 didn’t want to be forgotten.

| started to tell you astory and got lost. 1’1l go back to this story.

We came hereto live. Thisisavery nice apartment; it is very comfortable, nice. My
wife has always traveled with me. My wife’'s been aswell known as | am, as Toots Hanford.
She used to travel with me. When the people came to my house, they knew her and all.

Anyhow, we came here, and I'll get back to the story. We wanted some part-time help.
No place for them to live here, so they have to be part time. We've changed our habits. We
now eat our main meal at 1:30 p.m. because | can’'t keep a girl till eight o’clock at night. We
changed everything, so we had to find a part-time hel p—the one we’ ve gotten.

| interviewed her and asked her if she’d cook, and she said, “Yes.” We found she
couldn’t, but my wife taught her. Then the question was, “How much money do you want?’
She thought for aminute, and she said, “1 want five hundred dollars.” Whew! Gee, five
hundred dollars! | said, “Okay,” but | missed the point. The five hundred dollars, | thought she
was talking amonth. Honestly, as soon as | heard it, | thought that’s what she was talking
about. Shewasn't; shewastalking aweek. Five daysaweek. That’swhat | pay her, and | find
that that’ s the going rate.

Y ou see how you can get out of perspective. Now, if | offered a chemist two-fifty—and
I’ ve offered many of them three hundred dollars. [laughter]
BOHNING: Weéll, I'll thank you again.
HANFORD: | don't know whether | did what you wanted or not.

BOHNING: Oh, yes. Wegot alot of good information, and | appreciate it very much.

HANFORD: My wife's got avolume back there that’s that high. She pointed them out to you.
That iscalled “That's My Life.” Now my wife has been very, very diligent in clipping



records—all kinds of things that | have done, and we have done. That’s in those volumes back
there. When the people from the Inventors Hall of Fame came and wanted some pictures of
things—they’ ve got some kind of a new exhibit, | haven’'t seen it yet—she got those books out
and she and my daughter-in-law sat down and picked them out. They picked the picture out
that’s going to be there. | had no words talking about it, except they said it looked like me.

What it isisapicture of me leaning over amelting point in the laboratory with a dirty
laboratory coat on. [laughter] That’s what gave me the name of Butch. | wore adirty
laboratory coat; | cut the sleeves off here and here, and it was always covered with chemicals.

When | went to Illinois and the people were looking for a name, they said, “The only
thing that will satisfy himis‘Butch.” He looks like a butcher.” [laughter] That’show I got the
name of “Butcher.” The picture, | think, that’s going to be used down there is mein that
laboratory looking at a melting point. Y ou can’t see anything but me except the back.

BOHNING: That's at the University of Akron; isn’t the Inventors Hall of Fame in Akron?

HANFORD: Yes, Akron. Apparently, they'rereally going to have a showplace.

BOHNING: | haven't seenit.

HANFORD: When | got mine, which wasin 1991, they had just accumulated the money to
build it, and they were building it. | think | can say, for one thing, that the money has been
current to build it, and to equip it, and to put the exhibitsin it. It was thisthing that they wanted
here from me. | think now there s going to be another good change, and that is that the classes
admitted to the National Inventors Hall of Fame are going to be bigger, which they should be.
When | got mine—I think I’'m right—there were seventeen million patents. How they ever
picked mine out of them, | don’t know, but that’ s true. [laughter] From what they’ re doing now,
I think it’s going to be a much broader thing, which it should be. In other words, | was the
ninety-first recipient. There were that many patents.

One of the stories is that DuPont got three members to the National Inventors Hall of
Fame in the period | wasthere. | have given you the experiment that made it possible to keep
the invention. The nylon patent, they had to get the caprolactam. The Teflon patent, they had to
find the process to make it, and | did that. Those three men had been admitted to the National
Inventors Hall of Fame because | added something—not a great deal maybe, but something to it.
I’m not taking anything away from them, but thisiswhat | mean by team. | was on the nylon
team, and | was on the Teflon team. They deserved the patents, but there were alot of other
people in those fields.
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For instance, to me, Julian Hill deserves a place because in polymer science at that time,
that was area invention! [laughter] Everybody knew you could dry rubber, but nobody ever
thought it would stay there.

| think they’ re going to have a good show. Y ou ought to get them to send you out there.

BOHNING: When | get to Ohio, | have relatives who live near Akron. I'll have to make a stop.

HANFORD: | have acouple of letters from them now, urging me to come, because | don’t
think there are many of usliving. [laughter] | have to do some talking to get my wife to let me
go, because she doesn’t think that | should get out of the house.

BOHNING: It would be nice for you to get out there.

HANFORD: Oh, I’'m going to go thistime. My son will take me, and my granddaughter.
They’ re the ones who are in the picture there; they’ re the ones who were with me when | got it
before. My granddaughter is now working at Northwestern University to get her Ph.D. in
computers.

BOHNING: That'sgreat. That’s marvelous.

HANFORD: Wéll, it's been areal pleasure to meet you.

BOHNING: Yes. Again, thank you very much.

[END OF TAPE, SIDE 6]

[END OF INTERVIEW]
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William E. Hanford (to E.I. DuPont de Nemours & Co.), “Polyamides,” U.S. Patent
2,281,576, issued 5 May 1942.
Howard N. and Lucille L. Sloane, A Pictorial History of American Mining: The
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Columbian timesto the present (New Y ork: Crown Publishers, Inc., 1970).
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