





We lived in what was the wilds of Florida, 25 miles east of
Tampa, where my father had just received a job as electrical engineer
of a phosphate mine. The phosphate mine was very new and there was
no school; what a place to turn towards science, but I did!

My father thought that he needed a new slide rule; it came by
mail, a Dietzgen, with a nice instruction book. This was my meat and
in two weeks I could do all the elementary things one does with a
slide rule. It was my first computer and I was delighted with it.
But I wanted to know how it worked. The book said something about
logarithms and so I commenced to study about this subject, starting
with a fair knowledge of arithmetic.

If you wish to remember me as normal, perhaps you should
discount this part of what my memory tells me is true. I knew of
algebra and my mother was very good at this. I nearly gave up on
baseball, studied logarithms until I understood them, learned to use
tables of logarithms and trigonometric functions.

By now I could use logarithms but I did not understand how
they could be calculated. I still do not understand how a boy of 9
could give up his normal pursuits and study how to calculate
logarithms, but I did. Of course I found a book* which was called **
a college algebra but which covered differential calculus, and with
its help I calculated the loglOS. By this time the summer was
nearly over. We moved to a new house and school started and my

father bought a new Ford, a 1914 Model T, still in the year of 1913.






Early in high school, I decided that I should be a Theoretical
Physicist. It has been good for me and I would do it again.
However, when I got to the University of Florida I chose Electrical
Engineering since it was the most theoretical course given. I had
Machine Shop, Forge and Foundry, but no Electronics, for this subject
was just starting in our universities. At that time we were just
building little radios that could hear KDKA in Pittsburg, which began
broadcasting in America.

In my first year of graduate work I found a proof in Hobson's
Real Variables which employed base-two numbers. The whole subject of
numbers to other bases and of base-two numbers is not very erudite,
notice mother's arithmetic, but most mathematicians of that day did
not know of this and almost no one else did either. I think I was
the only one there who had heard of the subject, and part of the

class were professional mathematicians.

Major Motivations towards Computing (1926 - 1936)

During the early years of this period I majored in mathematics
and minored in physics, teaching mathematics as a livelihood. I took
the M.S. degree in mathematics in the summer of 1926 and then was an
instructor in mathematics. 1In the spring of 1929, at the end of the
first two quarters at ISC, I went to the University of Wisconsin and
entered classes leading to the Ph.D. degree. The three classes I
entered had all started in the fall and so I was late in their second
semester. The U of W did not object but I had a lot of back work to

do.



During the summer, I started work on my thesis which was the
electrical polarization of helium. The problem related to solving
Schroedinger's wave equation for helium. This atom has two electrons
and there was an external field which complicated things. There is
no exact solution, so I had to employ approximate solutions of the
Raleigh-Ritz type. For the functions without an external field, I
used those obtained by Hylleraas, which were really very accurate
because of his unusual choice of coordinates. After much study and
after many weeks of continuous use of a Monroe, I obtained a result
which was less than 5% from the measured value. A better
approximation and much more work gave a result that was accurate to
2%. This represented my first professional need for a computer.

After getting a PhD, I returned to Iowa State College as
Assistant Professor of Mathematics. I knew what I needed, I needed
to study electronics and I began by studying a book on vacuum tubes
byfg.“%. Van der Bijl. Do any of you know that book? It was perhaps
the first book in its subject. Then I built a few circuits and got
fairly good at it. This and my background in electrical engineering
was what I used in building a computer.

I also studied IBM equipment with the help of Professor A. E.
Brandt of the statistics department. We were looking for some
project in physics in which we could use an IBM tabulator. I thought
that we could analyze a complex spectrum with it since it had the

numerical capacity, but a critical examination of the IBM tabulator

showed me that it could not do it.






An especially interesting case for ease of application is when
Fj[ 1 =1 1 evaluated at x = X Slide 4,

This system has been invented by others and is called Collocation.
Such an approximation always results in linear algebraic

equations, and while such equations can be solved by classical

methods, the practical use for the solution of partial differential

equations usually results in very large systems. This problem gave

me an increased impulse towards computing.

State of the Computing Art (1934 - 1936)

As I have just stated above, I was sharply interested in the
solution of large systems of linear algebraic equations and I started
to investigate the methods of such solutions.

In a very short time, I became aware that all of computing is
divided into two forms which are substantially different and although
I have not made a study of this division, I believe that I either
started this division or sharpened its implication. One type of
computing I called "analog" and I believe that was my word. The
other type I called "computing machines proper" but others have
called them "digital" and I will use that word since it is simpler
and is in very common use today. As I look back, I am sorry that I
did not invent a simple word for this concept. I will state what
each concept means and enumerate some items of each type as I found

them in 1935.































































