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Good afternoon, ladies and gentlemen.  I want to thank Dean Fleury for inviting me to participate in this panel discussion.  I also want to thank my good friend, Prof. Jerry Woodall, and to again congratulate him on his being awarded the National Medal of Technology by the President.  His original and fundamental work on semiconductor light sources, including LEDs, and other lasers has resulted in products which we use everyday and which are used worldwide in products as diverse as compact recorded discs, automobiles, even traffic lights and many products too numerous to mention.  His is a truly creative mind and, to our benefit, he continues doing fundamental research at Yale.  He has recently extended his work to even more sophisticated devices which we will all soon learn about and these will also become part of our lives.

In preparing remarks for my contribution to this panel, I looked up the word “entrepreneur” in the dictionary and found it defined as “one who owns, launches, manages and assumes the risks of an economic venture”.  Related words are “organizer, backer, impresario, contractor, administrator, manager, and promoter”.  My own personal work has always involved engineering and, hopefully, creative design of new and  useful products, while at the same time I assumed the role of organizer and manager of several companies which manufactured and marketed these products.  After Yale, I worked for a Connecticut company designing scientific instruments for more than 20 years before moving to California in 1968 beckoned by the exciting world of entrepreneurship near San Francisco, in what has since become known as Silicon Valley.  Since I have been there, thousands of new companies have been formed in what can be called a “beehive” concept of inter-related  skills where engineers can come up with ideas which then are backed by venture capitalists “the true entrepreneurs” who seem to recognize good new ideas.  They grease the way by helping engineers to get started with the money and management contacts necessary for making companies grow successfully.  Maybe 10 -20% succeed, the rest disappear, or are merged with larger companies.  Successful companies feed the venture capital kitty for the next round.
To my mind, the most important ingredient in Silicon Valley has been the number of excellent engineers who have come out of universities, like Stanford and U.C. Berkeley.  These universities have been the true catalysts in the advancement of knowledge in all aspects of engineering.  Because of the increased numbers of venture capitalist firms in the area, for forty years new ideas have reached fruition in Silicon Valley and major companies have flourished.  Some major examples of prolific engineers from local schools include Hewlett & Packard, the Varian brothers, Scott McNealy of Sun Micro Systems,  Steve Jobs of Apple Computer, and very particularly in the ‘60’s,  a group spin off from Fairchild Instruments Corporation included a number of talented people who created a myriad of integrated circuit electronics companies.  These included Bob Noyce and Gordon Moore (of  Moore’s Law Fame)  of  Intel Corporation.  There were so many new ideas in the early 1960’s that Fairchild could not contain them all.  Spin offs included hundreds of others and their suppliers. Many of these were backed initially by venture capitalists, the eager “entrepreneurs” who got each ball rolling.
In my own case, I took a slightly different path.  I decided to try to fund it on my own.  I designed the initial product by myself and later established manufacturing and  worldwide marketing.  I was fortunate to have many years of experience in these areas.  One result of this has been for me  to maintain a significant degree of ownership in my company and therefore, as my own entrepreneur, the pleasure of success personally and financially.  
Unfortunately, this effect of a strong combination of university teaching, creative engineering skills and an available pool of financial and professional managers, has started to flag in recent years.  The key starting ingredient, engineering know-how, has become scarcer as fewer young people are taking engineering as a career, not realizing what an exciting pursuit it can be.  In order to maintain the Silicon Valleys and similar technical expansion centers in the United States, we need a large and growing number of engineers, not necessarily Ph.D.’s,  who can bring their new ideas to the venture people. In recent years, many engineers have come to us from Asia and other overseas places, and some have assumed team roles in the design of hardware and software in our new products.  Recently, especially in the present economic and political climate, many of these bright people are returning to their homelands in order to try their own silicon valleys,  and to help build their own countries’  economies.  In the ‘90’s, a major effort was made to get our Congress to approve laws which allow increased immigration of  skillful engineers and scientists because of the scarcity of available American engineers. Some of  these may stay and become U.S. citizens, but many are here temporarily.  During the 1950’s and 1960’s, many skilled Europeans came here.  This was called the “Brain Drain” in England as their industries lost competitiveness from which they have not recovered, even today.
       In South Korea, Japan, Taiwan. Singapore, India, and China, the training of tens of thousands of engineers at the bachelor degree level has been a major focused activity aimed at certain fields of  economic interest to each country.  As the numbers of engineers from these countries have increased in the last 20 years, for some reason, there has been a decrease in the quantity, not quality, of  our own available engineering talent.  Venture Capitalists are few and far between in these countries.
          Recently, when I examined the Mechanical Engineering program at Yale, it appeared to me that major emphasis has been placed on attracting students for advanced graduate studies for those who pursue Masters and Ph.D. degrees.  We graduate fewer  journeyman bachelor degree engineers who can enter our industry where they can join teams to perform vital, knowledgeable engineering tasks. Product design and improvement, cost effective manufacture, and in-depth marketing liaison are team efforts.  I must say that the Yale mechanical engineering program boggles my mind in its sophistication and extensiveness.  It’s a little scary to me at least.  I can see how young people are dissuaded.  It is clear that only those with the confidence to accept this range of studies, are willing to participate.  This means to me that fewer people are available for the hundreds of thousands of jobs that are now or will be available and who can make needed contributions.  I might mention that there is also a contribution at the engineering level from Junior Colleges for those who want to start and those who want to catch up learning new technologies.
Recently, I was interested in reading J. Willard Gibbs’ biography, a brilliant life-long engineer and scientist famous for his work at Yale, who as an undergraduate, studied as a starter, geometrical methods relating to the design of gears.  Later, he extended his education and interests widely especially in thermo dynamics, and as we know, became recognized as one of the great scientists of the 19th century.  Many bachelor degree engineers start with the basic skills and then later enter fields which require continued study, sometimes for many years before they can extend their full capability in new areas.  Then they may be ready to create things like integrated circuits, rocket ships to the moon and beyond, advanced microscopes for biology, and more efficient automobiles, and other not-yet known devices needed to help us achieve the better life we seek.
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