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	CH 01:28
	This is September 3rd. I'm Chuck House with the Cisco Heritage Project. I'm here with Les Earnest. And Les has supplied a lot of material for me to understand the early days of Cisco, so to speak. I look forward to first of all getting a little story about you, and I'll share a little bit about me.

	LE 01:53
	But continue with yours.

	CH 01:55
	Yeah. Carver Mead was my major professor.

	LE 02:00
	He was a classmate of mine.

	CH 02:02
	Was he?

	LE 02:02
	Yes.

	CH 02:03
	It was one of the first years he was a faculty member. And he said, "You're good in the lab; you're not much good in the classroom." Because I never went, basically.  I was working 35 hours a week [chuckles]. He said, "There's this company called Hewlett Packard that you might enjoy." I was the 98th engineer they hired at Hewlett Packard in 1962.

	LE 02:27
	And that was down there or up here?

	CH 02:28
	Up here (Palo Alto). They were only one place at the time. And I was here two years. They put me in the oscilloscope division, which was terrible. That was Tektronix, who owned the entire market. And we moved to Colorado Springs with that division two years later. I got a Master's degree at Stanford, EE, and then went to Colorado for 18 years. Came back here in '82 as the-- a new job they called corporate engineering director. I basically was a coordinator of all of the 91 labs that we had around the world. We had 26 states and nations. We had these little parceled-out development labs, basically, for all the divisions. The way that bears on this story is in '84 I hired a guy named Bert Raphael out of SRI, who had been their ARPANET director.

	LE 03:24
	Good friend of mine.

	CH 03:25
	You know Bert?

	LE 03:26
	Yeah.

	CH 03:27
	He lives not very far from here, over on [?]. And we were interested in trying to tie, communication-wise, these disparate divisions together. And everybody at headquarters said, "Well, why would they want to talk to each other?" Sort of like when Edison invented the phone, they said, "Why would anyone in Texas want to talk to someone in New York?" He said, "Let's do an Internet connection," which at the time was still DARPA. You couldn't really use it commercially. But HP Labs was next door to my operation. And Bert talked to some people there, and they had just put up TCP/IP on an HP 1000. He said, "I know a guy who's got a piece of code that's pretty interesting. His name is Len Bosack." And we bought, I believe, the first commercial router that--

	LE 04:24
	Of course, that wasn't Bosack’s code [chuckles].

	CH 04:28
	I'm much more aware today than I was then. I met Len and Sandy when they came over to sign the deal. They did not explain this was their first customer at all. Had I known that, I would've been much-- we bought a unit under HP Labs and corporate engineering auspices. We used it to build a connection to these 91 labs. Essentially an email server is what we built. And I just took no end to ribbing, because we had just hired Dan Warmenhoven from IBM, who did Token Ring. He pronounced this the dumbest thing you could ever imagine, was to do it this way. Anyway, not very long after the Computer History Museum got going. I had known Gordon Bell from Colorado Springs. They brought a division of DEC into the Springs, in fact building disc drives.

	LE 05:24
	I knew him from MIT graduate school.

	CH 05:29
	He and Gwen were starting this museum. What Gwen put together was a way to do this annual fundraising by the East-West Coast Debate. You might remember those, or you might not. But it's kind of a knock-off on the college bowls. So these were the computer history bowls. I was nominated. Well, Joel Birnbaum was nominated, and he said, "No way." I was his substitute then to be on the second team. Bill Gates and Larry Tesler and Stewart Alsop, and I've forgotten the fifth guy, and I were the West Coast team.

	LE 06:08
	Tesler, as you may know, came out of the labs here.

	CH 06:13
	He did. I know that.

	LE 06:14
	Did you happen to run across Irwin Sobel, at HP, or--?

	CH 06:19
	I know Irwin well.

	LE 06:19
	Well, he is another--

	CH 06:23
	He actually, at one point, wanted me to take over HP Labs, in my dotage [laughter]. And HP would no way have me back, but that's a different story altogether. Anyway, I was on this computer bowl. West Coast won it. The year before, the East Coast had won it. It was the second bowl. At the end of it, Gwen said, "Hey, you'd be great for the board." They were out in Boston, and I thought, "Why not?" And I've been on it ever since. I'm one the three longest serving-- I'm sort of disconnected from them, in the sense that I'm not an active fiduciary kind of member. I continue to be of the mood that they do two things. One was in your letter, about their ability to placate funders. The other is they, for a very long time, had no emphasis on computers, if it wasn't an IBM or DEC machine they collected. They collected no software. They gave software for 20 years to the Babbage Institute.

	LE 07:39
	Well, first of all, I should mention that I linked up with their predecessor - Boston.

	CH 07:47
	Well, it was the Boston Computer Museum. That's what I'm talking about. Actually, we went broke out there, accidentally. Len Shusteck bought us, when we were dependent on the gate revenue. In the '95 - one of those recessions - our burn rate exceeded our cash flow. And there's no backup if you don't have a deep-pocket funder. So we cratered. So Gardner, Hendrie, Gordon, Gwen, and I-- and then, of course, Gwen got sick. Gordon, Gardner, Hendrie, who co-founded the Stratus Computer, and I, are the three longest serving.

	LE 08:30
	Well, one of the things that I arranged--

	CH 08:35
	You have the kind of place that ought to have one of these (pointing to the 48” diameter Librascope disc platter serving as the coffee table in Earnest’s living room).

	LE 08:38
	Right [chuckles]. Well, as a matter of fact, I did just recently arrange to have one of them given to the Computer History Museum. They have it. Yeah.

	CH 08:51
	They won't display it, probably. We have like 2% of our stuff on display. But we've got it. That's great. That's great.

	LE 09:00
	But going back to the earlier time, I arranged to have the last PDP-6 in the world shipped to Boston for the museum, and they threw it away.

	CH 09:14
	No.

	LE 09:14
	Yes. That was kind of strange.

	CH 09:23
	Was that when it was still the Boston Museum?

	LE 09:25
	Yeah.

	CH 09:27
	Ollie Strimpel - what was his name? Oliver something - probably got caught in the down-sweep, and they just felt they couldn't handle it. But they didn't give it back to you?

	LE 09:43
	No.

	CH 09:44
	They just trashed it?

	LE 09:45
	As near as I can tell. I don't know exactly how they did it, but that was a source of annoyance.

	CH 09:55
	Well, I can well imagine.

	LE 09:57
	We gave them a bunch of other stuff too, including the Stanford Cart, which they put into their show. They had a bunch of robots that would turn on their lights and move their cameras, and things like that. That was on display for a while there. And then most of that stuff then, of course, came out.

	CH 10:27
	Let me kind of finish the saga. I'm on the board. I've been on the board, as I say, sort of continuous. Various board members have various roles. I'm one that was moving out of the area here, just about the time they came here. I went to the East Coast, just as they came to the West Coast. I was kind of an edge-up member for a decade. We had the old management for six years I was with them. Then they had this hiatus. They left me on the docket. They contributed some money and stuff like that. Then I moved back here in 2006 to take over the Stanford Media Lab in Wallenberg Hall.  I did that for a while, and then I went over to run Cogswell College. Then I quit that. I'm semi-retired, I guess you would say. But the thing that drives this project is between-- so HP, I left in '91 from HP, and I did a bunch of start-ups and turn-arounds and stuff like that. Veritas is one. You probably knew Veritas.

	LE 11:38
	I remember that, yeah.

	CH 11:40
	And I was in at Informix. You talk about crooks. I ran into full-time crooks at Informix - oh my God - that was kiting a billion dollars in the stock market, and I caught them.  Then the question is “What do you do?”  We can tell that story somewhere else [chuckles]. HP then starts this round of CEO rotating doors. Two books came out concurrently about Carly, both in 2002. Did you know Art Fong, by any chance?

	LE 12:21
	No.

	CH 12:21
	Art was Mr. Microwave for the Valley - for the world, basically. Built the first spectrum analyzers. Built the first radar set for MIT in the '40s. He had this incredible record.

	LE 12:32
	Radiation lab, yeah.

	CH 12:34
	Berkeley kid, and then later Stanford, but much later. I mean a software degree in his 50s. We were at his 50 or 60th wedding-- probably 60th wedding anniversary, and all of my heroes, all of my old HP heroes are on walkers and drooling. I'd been gone while they'd all aged. I hadn't aged, but they had. They're sore about these two books. One was Perfect Enough and one was Backfire, talking about Carly [inaudible]. And they said, "Weren't you going to write a book?" Because I had set up the archives originally through HP Labs. Well, I couldn't get back in them, because I'm no longer an employee, and I'm persona non grata. I don't have a PhD in history. But they were so much upset that they found a way that I could get into the archives. I wound up writing a book about Hewlett Packard from '39 essentially through to 2008 that we published through Stanford in 2009, which gave me some gravitas. And it's a good book. I don't want to sound immodest, but it's a strategic history book. It's not a hagiography. It's been called the second-best computer company biography ever written.

	LE 14:12
	I guess I'll pick that up.

	CH 14:14
	So, I'm kind of proud of that. Anyway, the point was, that exists. And then this Cisco, the Computer History Museum, has been courting them for a long time. They tend to give a fair amount of money away. They've never given any to the museum. We got a guy on the board who promptly quit at Cisco, retired, which missed the whole point of putting him on the board. Then we finally got another guy, and when he came on the question was, “What's Cisco doing about their own history?” And this guy, who was in the office of the president, said, "I don't know. I'll go find out." He goes and finds out they've collected a bunch of stuff - two different times - one around the 15th anniversary, one maybe the 20th, something like that. Each time they laid off the guy doing the collecting, in one of their purges. The second time the guy says, "Sorry." He takes a .45 and shoots holes through all the stuff [chuckles]. He was really pissed. So the point was, ‘I don't think we can go back to the employees and say, "What have you got in your garage? Trust us this time." ‘

	LE 15:24
	Well, if you wait a little bit, there will be an account. And my plan is to collaborate with Bill Yeager, and tell what actually happened.

	CH 15:37
	I'd love to have you do that. What I'd like to do is collect some stuff from you. You have already sent me some beautiful material. And I'll tell you what my likely go-forward plans are, but you and Bill need to do that. It's my view, because you have a first-person perspective. I was in a meeting. I hear that the Cisco project might happen. Well, the Computer History Museum does do things. Is this of interest to you? I don't want to go too deeply here.

	LE 16:14
	Sure, yeah.

	CH 16:16
	We don't do corporate histories. We do equipment and first-mover kind of stuff, is what we try to collect. PDP-6, if it's the last one in the world, we should keep it. My God. And there weren't that many of them.

	LE 16:30
	No.

	CH 16:31
	Before the PDP-8, DEC had built less than 150 machines, if you don't count their little equipment cards.

	LE 16:40
	Including the PDP-1s?

	CH 16:42
	Yeah, including the one through seven. There just weren't many. They were essentially all Lincoln Lab contracts [chuckles].

	LE 16:52
	The founders of that were friends of mine, also.

	CH 16:57
	Probably. So you were at MIT after Caltech? You earned your PhD there?

	LE 17:01
	I should have.

	CH 17:03
	You said you dropped out of Caltech. Tell me that story.

	LE 17:07
	Well, I was not given much of a choice. First of all, there was one class that I just plain flunked, and that was history [laughter].

	CH 17:23
	Here we are both historians who were Caltech guys. I got a C minus in my first history class there.

	LE 17:30
	This class was entirely about all the European royalty, about which I had no interest.

	CH 17:37
	Was it a guy that spoke in a - being European – broken English-- you couldn't even understand him?

	LE 17:42
	I forgot, but I--

	CH 17:44
	I think I had the same guy that was terrible.

	LE 17:46
	Yeah. Well, what I was told by the committee who reviewed my case was, "Make up this course, go away for a year and grow up, and we'll let you back in." I went away for a year, and took the course at San Diego State, and didn't grow up [chuckles], but I did have a good time at Caltech.

	CH 18:17
	You did finally graduate there?

	LE 18:19
	Yeah.

	CH 18:20
	A year late, but by those definitions, yeah, okay.

	LE 18:24
	Right. Well, at Caltech I played football. I managed the basketball team. I sang in the glee club. I appeared in the drama club. I was the organizer of the freshman monthly lecture series - hat was under the YMCA, and so on. Anyway, I did everything but schoolwork [chuckles], but did manage eventually to graduate. Anyway.

	CH 19:07
	And then went to MIT directly?

	LE 19:09
	Well, no. We were still in the Korean War, and because of a clerical error, I was actually drafted into the army during my senior year, but my dad had enough political clout to get it canceled. What had happened was I went to San Diego State for a year, and then went back to Caltech. Then Caltech sent my draft order letter, saying I was enrolled there. And then San Diego State sent them a letter saying I was not enrolled.

	CH 19:47
	That you had dropped. Yeah.

	LE 19:48
	So they classified me 1A. I told them over and over, "This is wrong," and they never fixed it. But anyway, so I knew I had to do some time in the military, and I found a program for which I was uniquely qualified in the Navy. Requirements were an engineering degree and poor eyesight [laughter].

	CH 20:23
	I'd qualify for both of those, too.

	LE 20:25
	If you have good eyesight--

	CH 20:26
	You noticed what I brought (picks up a magnifying glass)? In case I had to read anything.

	LE 20:29
	If you had good eyesight, they would send you to sea. But since I had poor eyesight, I ended up being an aviation electronics officer, and had a lot of fun. Turns out, that was what got me started in computers.

	CH 20:50
	Which were pretty hot -- in '53 there are not many computers around.

	LE 20:55
	You're right.

	CH 20:57
	In fact, half of the world's supply was built in Pasadena.

	LE 21:00
	Is that right?

	CH 21:00
	I just learned that, yeah, from one of these history buffs.

	LE 21:03
	Interesting.

	CH 21:04
	I thought, "Wait a minute. I was there. I don't remember that." But it was CEC and Beckman, that were the two companies building most of the computers, and then SWAC, which was over at UCLA, was run by the Navy, under contract through Northrop. And then Northrop spun out a whole bunch of stuff that wound up becoming the seeds for Honeywell and NCR, and stuff like that. I had no idea all that history was down there.

	LE 21:35
	Well, while I was in the Navy there-- since we had, I think, the only Navy computer facility anywhere, we used to get visits from admirals.

	CH 21:54
	Was this in San Diego?

	LE 21:55
	This was in Philadelphia. A place called Johnsville, Pennsylvania. Just north of Philadelphia. The Navy--

	CH 22:05
	Did you have a UNIVAC machine, or what did you have?

	LE 22:08
	We had the world's largest and fastest analog computer, made by RCA. But we needed to check solutions for it, and we had an IBM CPC (Card-Programmed Computer). Did you ever hear of that?

	CH 22:30
	Yeah.

	LE 22:33
	That was what I chose to work on. I wasn't interested in the analog stuff. I rewired the CPC to make it much faster, and had a great time there. But these admirals would come in and talk to my boss. They'd have a list of questions about what the MIT folks were doing, which they didn't understand. So they would ask my boss during lunch. He would come to me, and I would explain how it worked, and then he would go back and give them the answers in the afternoon. So through that process, I learned a lot about what MIT was doing in the digital realm. And that looked pretty--

	CH 23:28
	In the mid-'50s they were the only game in the world, really.

	LE 23:31
	Looked pretty interesting. So, when I got out of the Navy, I went to work at MIT on the SAGE Air Defense System.

	CH 23:44
	So you didn't go to school there? You went to actually work on SAGE?

	LE 23:46
	Well, I did--

	CH 23:49
	Kind of both.

	LE 23:50
	After a couple of years, I enrolled as a graduate student. And I should've completed a PhD, but I wasn't interested in that.

	CH 24:03
	Our parallels are more than I can imagine [chuckles]. I lost interest too and quit.

	LE 24:11
	Well, I did what amounted to a PhD dissertation on developing a cursive handwriting recognizer. It was the first anywhere. Part of that was developing a spelling checker, which turned out to be more widely used than the cursive handwriting. I discovered on my first day on the job that SAGE was a gigantic fraud. My office mate, I asked him what he did. He said, "I work on radar data," in Boston accent. I said, "What do you do about radar jamming?" He said,  "We don't do that." I thought he was kidding [laughter]. He wasn't.

	CH 25:22
	He wasn't, huh?

	LE 25:23
	No. I soon learned that they just pretended radar jamming didn't exist. They ran all their tests without it, and demonstrations to members of congress and the public. They classified the fact that it didn't work, so that no one could talk about it publicly. And they kept it going for 25 years for the enormous financial benefit of AT&T, IBM, Convair, Lockheed -- lots of people. And all that time, of course, members of Congress were benefiting from campaign donations, and so forth. But that soured me. MIT - I think the administration figured this out fairly early, because in 1958 they spun off a large part of MIT Lincoln Labs into a non-profit corporation, called MITRE, and waved goodbye [chuckles].

	CH 26:47
	So that's when they did a stand aside.

	LE 26:50
	Yes. But they kept their mouths shut about this giant fraud, and it went forward. As far as I can tell, that was the biggest military industrial congressional fraud of the 20th century, because it was kept going for years--

	CH 27:15
	It was certainly sizable and certainly long-standing.

	LE 27:18
	Yes. And nobody talks about it - including the Computer Museum.

	CH 27:25
	Do they even know?

	LE 27:26
	I've told them this repeatedly. I have to go back and check the exhibit. The exhibit, the last time I looked at, implied that this whole thing worked.

	CH 27:43
	I've never heard this story. It doesn't surprise me.

	LE 27:46
	Well, that's the main story I'm going to bring up.

	CH 27:51
	It doesn't surprise me, but certainly it isn't on the sheets over there. The Cisco story over there, just to give you kind of a-- I don't know if you've been through the timeline in the last couple of years since we've built the 19 pavilions?

	LE 28:07
	No, I haven't.

	CH 28:09
	We've now got a fairly decent exhibit, finally, of 19 pavilions of computer eras, one of which has the SAGE computer. For the Cisco one, when it first went live, it had Len and Sandy featured. Today, it has Bill Yeager featured. That is not my work, that's Ed Feigenbaum’s direct intervention.

	LE 28:36
	Well, of course Yeager was working for him.

	CH 28:38
	Yeah, so to go back to the story I was telling you, I'd written this HP book. The question is, how would Cisco contribute to the museum and all that kind of thing? And since we don't do corporate biographies, the question is, “What would you do?”  And we're always looking for money. That's the nature of any foundation, no matter how pure or impure its motive is. They're always looking for money. My point was, I've become pretty aware, there's not much Silicon Valley history that's worth a darn - whether it's malfeasance or-- the right people get left out. And the people that made the money get talked about. Pretty much, that's it. I said, "Look, maybe what we could do is provide a curator service for Cisco." If they would get it out of the operating company, and put it in the foundation, we could curate - meaning collect and index - stuff for them as a service, and then turn it over to the foundation when it's done. And if we did that, we could learn how to do that for other companies. In other words, we could develop a franchising capability to help companies store their own history.

	CH 30:11
	That took two years to sell the board. First of all, I'm not a strong board member, so I had to start building more bridges than I'd ever really done. But it went nowhere, until Cisco said that they'd be interested, and here's how much they'd pay. Then the Board said, "That's real money." And they (Cisco) said, "We wouldn't treat that as a donation. We wouldn't make that donation, unless we were getting something in return. This would constitute something that would make us feel good to tell our board." So they set that up. And then the museum said, "Well, Chuck, you've done the HP book. Why don't you bid to do a Cisco book?" I said, "I don't want to do a Cisco book." There are 15 books, 10 of them about John Chambers - and he walks on water, and brings his own water with him. "I don't do hagiography, thanks. And I don't do biography." I think there's plenty there for Cisco.

	CH 31:15
	But what I'm interested in is from 1980 to 1990, the way the Internet got really established, and the initial deployment. When Tim Berners Lee put out this URL stuff, it went like crazy. That story, I don't think is told very well. I'd be interested in doing that. So, they put me in front of Cisco. I had like 12 people I'd never met. They said, "Why do you want to do a book?" I said, "I don't want to do a book." I thought they were all going to have heart attacks. Just like, "What are you doing here [chuckles]?" Then I said, "Look, I'll take this bet: If I walk down Palo Alto, University Avenue, and interview 200 people on the street, I would bet not ten of them know that Cisco had anything to do with the rapid deployment of the Internet."

	CH 32:09
	They took the bet. I did 200 people around the country, and they were all professional people - National Academy meetings, at Caltech, the Santa Fe Institute-- did 200 people. And the question I said was, "The Internet happened overnight, in the sense that it went from 30,000 to 30 million servers in six years, after the URLs were out there and after Netscape was out there. I mean, that's blinding fast. No technology has had that uptick. Name three companies and five people that had something to do with that." Which gets rid of the Vint Cerf and the Dotcom stories because you're not talking to inventors, you're talking to the deployers. One person named Cisco and that person - and he's a Stanford prof - and he says, "I don't know who it was, but," he said, "it was a man and a woman that were married, and she was just grumpy as hell [chuckles]."

	CH 33:13
	So I told the foundation that, and of course, they were just splitting. I said, "Under those terms, what I would do, is I would do oral and video histories, the way the Babbage Institute does them. And we'll do them under Computer History Museum auspices, but they will become foundation artifacts, open to the public, subject to what the interviewee approves. Just like the Franklin Institute does and like the Chemical Heritage Foundation does. And under those terms, I'd be willing to be involved. I won't write a book for you, and if I did write a book it won't be a commissioned book for Cisco. It would be what I want to say." That's how we got where we are. They did approve doing 160 interviews. We're well into that process.

	CH 34:12
	I told people early, and I told them, "I'm not looking for dirt, and I'm not looking to exalt anybody, but what I do want to get are the true stories of a wide range of people. I want to get not only people in the company. I want to get competitors. I want to get suppliers. I want to get customers. And I want the context. And inside the company, I want every walk of life. I don't want the execs. I want people on the service support line. I want the tech writers." So they've given us carte blanche. It's amazing. Ed (Feigenbaum), of course, is on our board at the Computer History Museum. He just blew a head gasket. He said, "Well you're going to do Cisco." He says, "No one's ever told the true story of Cisco." And we are in a board meeting and I said, "Ed, you know me, I will tell." If there is a true story to be told and hasn't been told, I will get it recorded. Just then, he and Tom Rindsfleisch over at the Computer History Museum on a video interview like two weeks ago. I think I mentioned in the email just noted here. I'm in front at the Foundation explaining this and I said, "There seems to be some issue around the origins of Cisco. You're trying to get this for the 30th anniversary." I said, "It's not clear when the 30th anniversary is. Do you want to date it from when the company was incorporated, which is December '84 or would you rather do it from when it had its first employee, which is August '86?" This is a company that had no employees for two years. It was a shell to launder money, right?

	LE 36:02
	Yeah.

	CH 36:02
	Well, the lawyers would immediately fly up and they start bouncing up the ceiling, "You can't touch that." And Morgridge, who I'd never met until that day. He's just a little guy. I don't know if you've ever met John, but he reminds me of my grandfather. He's probably a 5'5" and 130 pounds, 80-some years old, but I think in pretty good shape. Apparently he's very active. He says, "Listen," talking to the lawyers. Well, actually talking to the whole room. He said, "Listen, it's past the statue of limitations. We did pay Stanford something and they settled. And this is the best story about this company." He says, "I think you ought to get the true story."

	LE 36:53
	Sure enough.

	CH 36:54
	I thought, here's a man, at least of a perspective that I'd like to imagine. So that shut the lawyers down. And from then on, we've just kept going. I called Tom Deinstbier.   It turns out I'd lived next door to Tom for quite a while.

	LE 37:09
	Really?

	CH 37:11
	And I never knew, and his wife worked in the Suppes Center, which is the group I was working with at Stanford. But you don't say, "Tom, what'd you do in 1980, or '85?" But Ed then says . . . .  Well, actually I ran into Jim Gibbons and Jim says, "Well, God, if you want the story, that was down in Margaret Jackson Hall." He said, "You ought to get Tom Dienstbier, or Bill Yeager." And Tom, well I'd known Tom so I called him. He . . . like you, he said, "You got to get Tom Rindsfleisch, you’ve got to get Yeager, you got to get Bill Yundt, who probably is in RTL, I don't know." I had met Niels Reimers and gotten an interview with him years ago on other stuff. Anyway, so he said Les and Tom and Yeager all have the side you need to flesh out.

	LE 38:10
	Fair enough.

	CH 38:10
	So that's how I'm here. Is that more than enough?

	LE 38:14
	Yeah. I get the picture. Well, let's see--

	CH 38:19
	It may just wind up in a file somewhere that no one ever reads in our lifetime.

	LE 38:22
	Who knows?

	CH 38:24
	It may wind up, if my partner and I decide to write the book, I would tell you [chuckles].

	LE 38:31
	I'm hoping to lift the lid on the military-industrial-congressional complex, because they're still screwing the American public today big time.

	CH 38:44
	Yeah. It's still going. It's still going. My cudgel right now would be Boeing,  It is so complicit in some of this stuff; it's not even funny. Now, my son works there. My daughter-in-law works there. My uncle was a major player there. Unfortunately, I know too much.

	LE 39:06
	Well, okay, that's my main target. But anyway, backing off to the big picture about networking, I claim that where we are today is the product of four main developments. First, the creation of the first computer network, which was SAGE. It was a technological marvel for its time. It didn't work, but it laid the foundation for computer networking.

	CH 39:42
	When you said, "It didn't work." Is that because of the recognizance of the jamming issues or--?

	LE 39:51
	There were several matters. The primacy one was it was unable to cope with jamming radar. In addition, before it was fully deployed, the thing it was designed to defend against had vanished.

	CH 40:11
	Yeah, I knew that story. I knew that story.

	LE 40:14
	That is, ICBMs had replaced them, and yet the deployment went right ahead, and kept going for 25 years. And incidentally today, our government is deploying anti-ballistic missile systems around the world. They also don't work for a very similar reason. They work only against cooperative ballistic missiles that do not have fake warheads. If you throw out a bunch of decoys--

	CH 40:49
	God help.

	LE 40:49
	--these systems don't work. That fact is being suppressed, and people do talk about it, but not much. And meanwhile, these useless defense systems are being put out on a cost of billions of dollars. Anyway going back, so I claimed that SAGE was the first big step and it is-- there are just two things that made networking possible. One was packetized data communication using modems, which had never been done before. And the other was interactive computing. That is where you do something on a console and something happens right now, instead of batch processing. And the latter induced the MIT community to develop general-purpose time-share, which was an essential predecessor to computer networking. So, those two things came out of that. 

LE 42:05
The next step was ARPANET, the first general-purpose network. That also was an MIT invention, essentially. I happened to be present at its foundation, namely-- I went for a Master's degree at MIT as a sideline to my work. I had to do a dissertation, so I chose cursive handwriting as the topic. I did not finish making it work, because that was a really tough problem. I did create a system that could analyze pictures, and among other things, turn a line drawing into a dot-to-dot thing, so if you draw the lines in, you get the original picture - things like that. But it was not a handwriting system yet. Then, nevertheless, I did get the Master's, and then one of my thesis supervisors said, "Well, wouldn't you like to continue that?" I said, "Well, yeah." I didn't realize that he had in mind my getting a PhD, but it seemed like a fun thing to do, so he set me up with access to the TX2 computers at Lincoln Lab, and I started developing that for several years - working evenings and weekends, and got it working.

	CH 44:13
	Who was your adviser?

	LE 44:16
	I had three of them. The primary one was Jack Dennis, who had the TX0 computer in his lab. That was what I started out using. And then Morris Holly and Murray Eden were the guys who had come up with the idea of doing cursive handwriting. It was, I think, Murray Eden who set me up with the TX2 computer. So, we were sharing this computer in 15 minute to hour intervals, evenings and weekends. I'm with several other graduate students, including Larry Roberts, Ivan Sutherland, and Len Kleinrock.

	CH 45:15
	Pretty august crowd. At least as history records it, at least.

	LE 45:20
	Well, it turns out they all ended up being involved in starting ARPANET, as was I. I was a member of the committee. I did that for several years on the side. In the meantime, I had been reassigned from SAGE to Air Force intelligence, overseeing a program for which IBM was the prime contractor. It was being run by Colonel [Marno?] and I was supposed to be assisting Colonel [Marno?] making decisions about how this thing would work. Well, that sort of went nowhere. The IBM people were sticking to the IBM traditions. One of the biggest projects was being done for the strategic air command in Omaha. Their intelligent system there consisted of about a bunch of teleprinters connected to cryptographic channels going around the world. The product was paper reports, for instance. What they did was to file these in filing cabinets and used grease pencil displays to summarize. It all worked. IBM was hired to update this, and in their view, computer systems had to be batch processing. So what they did was, they would take these paper reports and then they would manually put them on punch cards, and then they would verify them as the second step. Then they would run them through their error checking program, and then they would be online three days later. So, the intelligence was--

	CH 47:58
	It was pretty [inaudible].

	LE 47:58
	--always three days out of date. It looked to me-- and incidentally, I was told that they kept not meeting their schedule. And I was told that they couldn't figure out a way to query this database. I asked them what it was exactly that they wanted to do, and it was a fairly simple task. I knew a guy at MITRE who knew the IBM 7090 well and that was what they were using, so I asked him to see if he could figure out how to query this new database. I had the file format. He did it in one afternoon.  I gave him the stuff, and then learned that I had made a big mistake. Two weeks later, he was packing up to go to Omaha. They had recruited him [chuckles]. So he did finish it for them but that was an indication of the quality of the staff they had. Well anyway, so then after they had their system going, I sent some guys to examine the query log, and nobody was asking any questions of the system. It was useless. They were still using the grease pencil displays [crosstalk] because that worked. I pointed this out, and the result was General LeMay who ran the whole thing decreed that each officer of the day would make two queries and so then we counted the query log months later. It was precisely two times the number of [laughter]--

	CH 50:20
	We follow orders around here. Oh my God.

	LE 50:28
	At that point, it occurred to me that there was a plausible way to make this thing work. Namely, taking the incoming text from the cryptograph and putting it directly into the computer, and indexing it by words. It created an inverted index and--

	CH 50:56
	[?] for a sort.

	LE 50:56
	What?

	CH 50:57
	A B-trieve sort.

	LE 51:00
	Yeah. And then make inquiries using Boolean combinations of keywords. This and this, not this or that. And so I wrote that up and we developed it on the MITRE computer. As nearly as I can tell, that was the first search engine made, but it was not talked about publicly because it was for the intelligence community. Anyway, it went on from there. Well, at that point MITRE shipped me off to CIA headquarters to help them integrate their databases. Well, that turned out to be another ill-conceived project. Their charter was they had two giant databases that were incompatible, and they wanted to somehow bring them together. I pointed out that you could perhaps integrate them beginning at some point, but the historical data, it was absolutely impossible. I wrote that up and was told by the head of the project, "This is not acceptable, we have our charter on stone tablets [chuckles]."

	CH 52:35
	The technology be damned. We're going to make this thing work.

	LE 52:41
	I fiddled around for a year there, still trying to get them to at least look into where this information was coming from and how it was being encoded. How do they decide on what to reject and what to keep and so on. I had no information about any of that.  That went  nowhere.

	CH 53:07
	You're going down this thread of the four things that networking did.

	LE 53:11
	Okay. Well, I'm getting off on a side story. Okay, the second big thing was ARPANET], which happened later. That was months later. But let me just get quickly through the steps I went to. I was then reassigned to Air Force Project Forecast, which was based in Los Angeles at the Aerospace Corporation. And spent several months helping the Air Force predict the technological [crosstalk].

	CH 53:47
	Now, were you working for MITRE, and you got assigned there?

	LE 53:50
	Still, yeah. Then, I came back to MITRE, in suburban Boston, and got assigned to a newly set up office in Washington by MITRE, working for the Joint Chiefs of Staff, and that was another-- we were supposedly helping to design a worldwide military command control system. It was another giant fraud, and at one point-- in the meantime, Ivan Sutherland took over the ARPA office on information processing from JCR Lickliter who had started it, and who incidentally gave me my first summer job as an undergraduate. That was right after I flunked--

	CH 55:07
	At Caltech?

	LE 55:08
	Right after I flunked out of Caltech. He gave me a job, which was a lot of fun. We had a good time there. He had also, when I went to Lincoln Lab, he was there helping design SAGE - the human interface part of it. I ran into a lot of other Caltech students who had migrated there. Some of whom working on PhDs, and so on and so forth. Finally, Ivan Sutherland had moved to Washington, and we met socially a couple of times. He then tried to recruit me to ARPA - a pretty high position. I told him that my goal was to get as far from the Pentagon as possible. So, he sat back and thought for a moment and said, "Maybe I've got something for you." Turns out, he had just given a couple of million dollars to John McCarthy at Stanford, and then discovered that McCarthy had no interest or ability at administration [chuckles.]

	CH 56:33
	Yeah, I think anybody that knew John knew that. But Ivan didn't, when he gave him the money.

	LE 56:39
	Right. So he said, "Why don't you go out there and talk to them - interview him?" I did, loaded the family in the car and drove out. And it was clear that Ivan had told them, "Hire this guy." So, they did. And that was the best career move I ever made, because suddenly I went from this environment where it was totally fraudulent, to working with a bunch of people who were very bright and honest and really having a good time.

	CH 57:24
	That would be '67?

	LE 57:26
	'65.

	CH 57:27
	'65?

	LE 57:28
	Yeah.

	CH 57:30
	And you've been here ever since? Connected with Stanford the entire time?

	LE 57:35
	Well, no.

	CH 57:37
	No, you did the imaging work.

	LE 57:40
	Right. Well, okay. After I came to Stanford, then we formed this group to build-- well, Ivan later hired Bob Taylor for this office, and then Ivan wandered off.

	CH 58:01
	Went to Utah, didn't he? For the computer graphics thing, or--?

	LE 58:04
	He first went to Harvard, and then to Utah. So, then beginning in 1967, Bob Taylor recruited Larry Roberts to ARPA. And then Roberts formed this start-up committee for what became ARPANET. I helped out on that. So, that was the second big step. The third big step was the creation of the Internet, which was another kind of political free-for-all. But making it possible to interconnect all of these systems here was a very important step. And finally, the Web. It's been a great blossoming since. I don't know what will be the next big invention, but who knows? So, those are the four main steps that I claim. Now, . . . in addition to having a great time managing the Artificial Intelligence Lab, which I named using artificial intelligence, even though I think that's a bad name. That was McCarthy's contribution, of course. Very successful one, but it presumes that human intelligence is the standard [laughter].

	CH 60:08
	Yeah, for starters, there's an issue.

	LE 60:12
	Right, and it's not-- I think machine intelligence is a better term because-- well, first of all, machines have been out-performing humans in certain areas for decades, and will clearly eventually supersede us entirely. I like to think of robots as our progeny, because they're going to be the creatures that explore the universe; we're not built for it. But anyway, side issue [chuckles]. Let me get off on one other tangent here. You mentioned you spent some time in Colorado Springs. I spent a lot of time there.

	CH 61:06
	I bet you did.   NORAD?

	LE 61:09
	No, trying to straighten out bicycle racing.

	CH 61:12
	Really?

	LE 61:13
	Yeah.

	CH 61:13
	Straighten out bicycle racing?

	LE 61:15
	Yes. In 1972 or 1973, my sons-- I've been a bike rider all my life. My sons got into bike racing and had a good time at it. As a matter of fact, my older son made it to the Junior World Championships, raced against some gigantic Russians. I decided that looked like fun, so I started racing in my age group. I was 35 at the time, and noticed that the officiating was not high quality. I then volunteered for that, which meant I had to read the rulebook. And I discovered that it was God-awful - spelling errors, syntax errors, and ambiguities, full of crap. So I then volunteered to re-write it for the National Board. They said, "Go ahead." So I then did that. We had just developed a new kind of document compiler at my lab called Pub, which enabled you to do cross-referencing, and it would keep track of where the connections were to either outside or other pages within the document. And it automatically numbered in sections and it included the first spreadsheets, which were very happy. Anyway, so I used that to rewrite the racing rules, got them all adopted though. Then one of my local writers, who had been a five time national champion as a junior, had gone back to the nationals to defend his title. When he came to the starting line, he was told he was disqualified, and later that day he was hauled before the board and told he was suspended for a year for misconduct. He allegedly had gone in a college dormitory there and thrown firecrackers out of a window. Well, first of all, that's not an offense that's covered by the rules.

	CH 64:27
	Yeah, I was going to say, they couldn't have that rule in there.

	LE 64:29
	Yeah, and secondly, it never happened. This was based on fifth-hand hearsay. I eventually went, by interviewing by telephone, went back step-by-step to the sources until I found it was total bullshit, and wrote an article about it. And the upshot of that was I ran for the board and got elected and then started trying--

	CH 65:08
	You have a propensity to get in trouble here.

	LE 65:10
	Yeah [chuckles].

	CH 65:12
	I love it.

	LE 65:15
	And furthermore, I got them to find the guy who had done the suspension, and I was elected in his place [chuckles].

	CH 65:21
	I love it; I love retribution to happen.

	LE 65:25
	But there was still a lot of petty thievery going on and I tried to reform that with some success, well I had, among other things, got the rule changed so that the chief prosecutor of misconduct-- we're moving on, I should get off this topic.

	CH 65:54
	I would like to treat this as a conversation that we could do enough, that we get a lot of your thoughts, so don't worry about where you are in the progression of the story.

	LE 66:04
	Well, I'll just--

	CH 66:05
	Depending on your willingness to continue.

	LE 66:09
	Yeah, well I'll try to wrap this up more concisely. I got them to change the rules where the prosecutor selects the jury on misconduct cases-- then we got a bunch of rules changed. Well, at that point, I found that bike racing had been fractured throughout the US into separate entities: road and track and racing were all in one organization - but for amateurs only, and there was a separate professional group. Then there was another group that did mountain bike racing - of both professional and amateur, so both. Then there was BMX - another two organizations. So in 1993, they were supposed to try to bring these things together in one organization, and I put forth a proposal to do that, and incidentally to have democratic representation for its participants. At that point, the mountain bike racers had been bought by the road and track racers, and they were all treated as slaves. So I thought they should have representation. Well, this made a lot of people unhappy. I was also going to bring in the pros. That made them then very unhappy, so they devised a scheme for blocking this proposal. It apparently involved bribery on the part of some commercial interests who wanted to keep control of pro racing, at least. So, they managed to block it that year. I brought it back the next year, and I made a slightly more elaborate proposal. I was heading off on a tour of Europe and contacted the executive director and gave her the proposed legislation, and she said she would hand it over to her executive officer and he would distribute it.

	LE 69:21
	I went off to Europe. When I got back four weeks later, I discovered that he had not distributed it. He had handed it over to the crooks, who hired a lawyer and rewrote it, so that a majority of the board of directors represented commercial interest who made up less than 1% of the participants in this sport. Through a parliamentary maneuver, I managed - well, that went on the ballot - I managed to get on the ballot a set of amendments that would fix it, restore it to democratic representation. Then it was distributed to the clubs and so on. But whereas the arguments in favor of their proposal were all included, the arguments in favor of my amendments were omitted. And again, it was bribery of the staff, but I couldn't nail them. And the upshot was that there was a takeover in 1995 by these crooks. They're still running it today. Now, among them, was a San Francisco investment banker named Thom Weisel, who is still running it. And he was also the guy who put together the most successful doping group in the sport, namely the US Postal Service racing team with Lance Armstrong. Of course, Armstrong's been nailed, but Weisel is still running it.

	CH 71:39
	I love it.

	LE 71:42
	And I'm going to nail him, one way or another. That's one of my main projects for now. But I'm afraid it will require a change in federal law, which is a big challenge. There's big bucks on the other side, namely in the Olympic Sports Act, to exclude commercial interests from control. They own the US Olympic Committee and a large portion of the subordinate groups. And they're still getting away with it. That's my number two target.

	CH 72:29
	I love it. I love it. What you're speaking to is, in general, an issue about -, I don't know quite what to call it - but a lapse of ethics to some degree, right? I think in history, there's always been a lack of ethics on the part of certain individuals. But the question is, who uncovers it? And investigative journalism has taken a beating in . . .  it seems to me in the last 20 years, partly because we've made information so much easier, but consequently cheaper. And some of that is what funded the investigative journalism. Cadres of people. It's all in the same sense that we laud citizen science, there's almost got to be an endorsement in the following of citizen investigation which is largely absent. And then you mentioned a little bit in the note you sent me the issue that is that you open yourself to lawsuit. Whether threatened or actual doesn't matter, the point is, the bucks have the bucks to play and the citizen does not. It seems to me, the scales are really stacked to perpetuate this kind of thing. I resonate with what you say, and it's easy to image things in my life where my outrage was huge. My decision to go forward is relatively modest. Sometimes, not always, but sometimes for fear of reprisal or . . . .    I got caught up in one. I got in the air pollution control business for Colorado. I got on the commission, discovered almost instantly that Union Carbide and Monsanto and a few of these companies are totally complicit in effectively defanging all the regulations. Not to mention the utility companies and interests like that. A good friend of mine turned on the key in his car, and the car blew up. Another one got shot and knifed late at night, lived, but no known assailants. My seven-year-old kid came home to a bunch of guys standing with guns while I was working at Hewlett-Packard in Colorado Springs, because I testified against the local concrete manufacturer.

	CH 75:41
	Today, CDC, the Center for Disease Control, resolutely insists that smoking is the cause of, almost the sole cause. The other big cause is urban air pollution of COPD, which is the nation's third largest killer, up from 11th forty years ago. And if you believe in big data, let's say graphical mapping of where per capita death rates happen, there's almost zero correlation between smoking and COPD, or urban air and COPD. It's almost an inverse. It happens in New England, it happens in the Rocky Mountains, and it's all industrial based, almost entirely coal-fired power plants, almost all exempt - well, almost all regulated by the regulations that are ineffective. And how they get away with this, I can't-- and the AMA is complicit with it.

	LE 76:47
	So it's probably rampant in China, too.

	CH 76:50
	The difference there is they don't even have the regs [laughter]. The regs haven't been bought off yet by the interests. But I've marveled at the -- this one I have cared for and I've got a blog and some monographs and some testimony-- lots of testimony. But the point is, you're powerless. You're effectively powerless. Now, the good news about transparent information today is you've got more power than you ever did as an individual. So, at least I've got a blog out there that gets read periodically if few people get indignant. Once in a while, a PhD student decides to follow it. But in 50 years, the measurable impact in terms of changing the air we breathe . . . .     I got diagnosed with emphysema. Kind of like you got into bike racing and so you discover this, I got to into just a personal health quest. You go, "This is crazy." But I'm at a loss for how to be effective in that kind of world. I think that's really the question you face right now, with these stories. I can put it on tape, I could even write a book, would it change anything? Oh my God.

	LE 78:14
	Well, on this particular matter, I'm currently acting secretively. That is, I know a lot of bike racers across the country and I've got them linked-up on an email list and we're exchanging information. My thought is, when we get ready to go, I can get them all to talk to their congress representatives and there'll be many, many--

	CH 78:44
	A groundswell can happen. That's smart.

	LE 78:50
	I don't know if that will be enough to overcome the big money, but there's a chance.

	CH 78:57
	First of all, just meeting you and hearing your perspective on so many of these things helps me, just from a contextual understanding of how you've come to these set of questions about Cisco. Did Caltech warp us both?

	LE 79:17
	Maybe.

	CH 79:17
	Where'd this come from?

	LE 79:20
	There's a kind of mindset there that's different from most places.

	CH 79:22
	I agree with that.

	LE 79:25
	It's very open.

	CH 79:28
	They generally seek truth. And the other one-- so, I mentioned Boeing . . . .    When the shuttle went down. Richard Feynman had been my first year college physics teacher. We got lucky. You probably know about the Feynman lectures for the freshman physics class. We were the model class, because Ernst Watson had a heart attack six weeks in and we got Feynman. He said this, "Why would you learn ethicals? Everybody knows that. Let's talk about quantum physics." And boom, off we went.

	LE 80:07
	Well, you were really lucky, because I never heard of quantum physics when I was there.

	CH 80:12
	That's right. Well, and they weren't going to teach it to us a decade later. And he said, "This is nuts. Let's talk about something relevant." But when he sprayed the O ring with Freon, I mean, is this a hard thing to do, or what [laughter]? And the whole committee is like, "Oh, what did you just do? You must be spraying some chemical." "No, I’m freezing it. And by the way, on the launch pad, that's what we had [laughter]." This TWA 800 that blew up flying out of New York, which Boeing's classic stance on every problem is it's pilot error. Now they got another bogey, they could call it terrorists. It's either pilot error or terrorists. Like the Malaysia plane disappearing, clearly, those are the two things to blame. Very likely it was a lithium fire.

	LE 81:07
	I guess Linus Pauling was gone by the time you got there?

	CH 81:09
	No, I had Linus.

	LE 81:10
	You did? Okay.

	CH 81:11
	Yeah, and I got to know him here in the Valley, because my kid went to Ormondale School with his grandson. So I got to know the son, and then I said, "Well, hey, I had these things with Linus."

	LE 81:23
	Right. Well, he inspired me to become a chemist. It took me a while to figure out I wasn't cut out for it [chuckles].

	CH 81:31
	In four years, I had four Nobel Prize winners teaching me.  I had four classes, I was one of either one only or two students in the class. If you were interested, they'd teach it. Clarence Allen taught two of us for a term on geology around up and down the San Andreas Fault in his old '53 Ford. And you'd go, "What kind of experience is that?"

	LE 81:58
	Yeah, well, I really enjoyed geology too. It was taught by Bob Sharp.

	CH 82:03
	Yeah. Sharp was incredible, and I got to know Richter and we now have his granddaughters in our family, marrying with our family. I said so, "What was Charlie Richter like?" She says, "Well, in the family, he was known for being the nudist and always in trouble [laughter]." Well, we hadn't heard that side.

	LE 82:25
	Indeed. Let's see. Let me get back to--

	CH 82:29
	How much time do you have right now? You got another half hour or so.

	LE 82:32
	I've got eight hours, but I think we should just take less for now.

	CH 82:37
	What I'd like to do is take a little while now, and then maybe come back and really focus on the Cisco thing at a later time.

	LE 82:45
	Okay, well I'm saying [crosstalk].

	CH 82:46
	This is fascinating.

	LE 82:50
	Cisco, get back to main topic. I sort of stepped in-- I had been fired by McCarthy in 1980, because even though I had protected him from nearly all administrative responsibility, there were a few things that he had to deal with.  He really hated that [laughter]. His solution to the problem was . . . when I had encouraged moving back in with the rest of the department on campus; we were up in the Foothills.

	CH 83:41
	Were you at CCRMA (pronounced ‘Karma’)?

	LE 83:45
	CCRMA was part of us. They were originally called the Music Group.

	CH 83:54
	They were part of you. Okay, I know the facility.

	LE 83:58
	Up on Arastadero.

	CH 83:59
	Yeah, right.

	LE 84:00
	Well, I designed and built that.

	CH 84:03
	Really?

	LE 84:04
	Yeah.

	CH 84:04
	I'll be darned.

	LE 84:06
	That is, it was a hollow structure.

	CH 84:09
	Yeah, didn't Fairchild build it - or somebody build it - and then--?

	LE 84:12
	General Telephone.

	CH 84:13
	Who did?

	LE 84:13
	General Telephone. It was their plan to make that their research facility, but then--

	CH 84:19
	There was going to be a Xerox part kind of deal--

	LE 84:21
	But then they bought Sylvania, and they shut that down, and tried to sell this hollow building for a couple of years and finally sold it to Stanford for what amounted to the value of the land.   It was a good deal for Stanford.

	CH 84:42
	I lived just on up the road in Portola Valley--

	LE 84:45
	Okay. So you know the area well? Anyway, I got that-- there was this million-dollar computer on order when I arrived, and no place to put it [chuckles].   I first tried to--

	CH 85:07
	What was it, a Cray?

	LE 85:10
	No, it was the PDP 6.

	CH 85:12
	Back then, yeah okay, sure. I'm sorry. Yeah [inaudible] first deal, Charlie.

	LE 85:19
	Right and--

	CH 85:21
	God, was that a million bucks?

	LE 85:23
	Yeah, it was all those--

	CH 85:25
	A lot of money then.

	LE 85:25
	All the peripheral stuff including this useless disk. Let's see, I first tried to buy two temporary structures that could be stuck together to make a computer room on campus. And the administration said, "Oh, we don't allow portable buildings to be on our campus." Yeah, right. That turned out to be a pile of bullshit [laughter]. Well, they said it on aesthetic routes. So, I then walked out the back door of Polya Hall, where we were with a camera. Took a picture of our backyard, which was the Physic's junkyard. Here's the aesthetic competition [laughter]. And then they said, "Well, why don't you consider going up in the foothills to this building?" And I looked at it and decided that would be pretty good. It turned out that what was really going on was that they did not have the occupancy level in that building high enough for it to qualify for government overhead charges, and we would put them over the threshold.

	CH 86:59
	That was the reason?

	LE 87:00
	Yeah, and they then brought in hundreds, literally hundreds of portable buildings, for use as student housing on the east part of the campus. That told me something about the Stanford administration. Anyway, so we got this thing built and it all worked reasonably well. Then there was a split in the department, because our group had all the money and sponsored research and a nice facility, and the rest of the department was stuck in a small building on campus without much. And there was an opportunity to redevelop an existing campus building and bring us all together, and so that seemed to me like a good idea. This is in a new building to be called Margaret Jacks Hall. I was on the committee to help design that and did, and build it to-- I should mention that in addition to the AI stuff, I had sort of invited in the music people.   McCarthy had first let one of them in, just to play with the time-shared computer he build first, which was the first display-based time sharing system, called SOAR, using a PDP-1, but then the guy who did that, John Chowning, asked if he could bring in some friends and I said, "Sure."  Well, he then brought in a lot of friends [chuckles]. And that resulted in my first tangle with Ed Feigenbaum, who's threatening to expose me, for we had this defense department computer being used to make music. I eventually got one of our staff members to develop a program to allocate machine time and also display stations based on currencies that were then allocated, so that the music people got almost nothing. And we had two kinds of currency – ‘Whams’ that were used to buy time on displays, and ‘Bams’ for machine time. That was based on a joke that was making the rounds saying, Speedy Gonzales, do you remember? "Wham-bam. Thank you, ma'am [laughter]." Anyway, so that took care--

	CH 90:32
	That kind of dates both of us [laughter].

	LE 90:37
	That sort of took care of the problem, but Ed was still not satisfied. He had figured out that if he stayed in our lab, he would be viewed as the junior faculty member, McCarthy being senior. And so from a career standpoint, he had to escape, and so he made up various bogus stories about why our computer facility was inadequate, and then left. And recruited Tom Reinsfleisch, and so on.

	CH 91:19
	Okay, so that's how the second group got set up?

	LE 91:22
	Right. We continued with the computer group, but with a number of projects there. McCarthy's being just one of them. But McCarthy was nominally in charge - he just didn't do much. And eventually there was this opportunity to move to campus, and I embraced the idea because we could get back with the rest of the department and stop being a bunch of hogs. Ed was to rejoin also, because he-- and I got the building designed to include the computer music folks. We probably spent $100,000 at least on a special facility on the top floor for them, a so-called music room that was acoustically isolated from everything else. They had a few offices surrounding. But it turned out that by the time-- the other thing was that the administration told us to design this for the size of the department, as we were when we started the project.  We did. It was designed to accommodate who we had then, but meanwhile, Ed's group had grown.   It turned out that when it came time to integrate, Ed had become chair - it sort of rotates around.   Never got to McCarthy, because everybody knew that was impossible [laughter].

	CH 93:16
	That would not work out. Right.

	LE 93:21
	Ed decreed that the music folks were to be booted out so that he would have enough room for his folks. I wrote a memo describing what had actually happened and distributed just to a few people within the lab, including the computer music folks, and somehow a copy of that got to the deans.

	CH 93:52
	Enduring you to Ed?

	LE 93:53
	Yes. And so the next time there was a salary review, given that he was chair, I got zero.

	CH 94:03
	Yeah, I can believe that.

	LE 94:04
	So that was sort of the second tangle  -- I also tangled with McCarthy. He never understood the concept of conflict of interest. He was a big shareholder and on the board of directors of a company called Information International Incorporated.

	CH 94:28
	Was he?   Triple-I?

	LE 94:28
	Yeah.

	CH 94:30
	I didn't know he was on that board.

	LE 94:32
	Yeah. Well, Ed Fredkin, who's another Caltech classmate, who dropped out, had done it and in consultation with McCarthy. So he had a sizable share of stock and he kept giving contracts to Triple-I with no consideration of alternatives.

	CH 95:04
	They're okay for him to hold the stock, but it's not okay for him to funnel the business.

	LE 95:08
	No.

	CH 95:08
	Not at all.

	LE 95:10
	He and I tangled on that. Repeatedly.

	CH 95:17
	Did he not understand the concept, or did he just disregard it?

	LE 95:20
	He chose not to understand it.

	CH 95:23
	Yeah, the ‘deaf ear’ story.

	LE 95:25
	Yeah. That's another thing I'm going to mention in my writings, even though it's going to piss some people off.

	CH 95:34
	Well, then we go back to Cisco. Gibbons joined the board and Hennessy has made $600 million off the deal.

	LE 95:43
	Yeah.

	CH 95:44
	These are big monies.

	LE 95:46
	Yeah.

	CH 95:48
	Big monies.  I got to Stanford, and we moved back in the area in 2006. The prices were pricey for homes, compared to anywhere else in the country. I'm an executive director of MediaX.  I'm an employee of this school. I'm not a faculty appointee. You can qualify for faculty housing if you are staff of a high enough level.  And I said, "How high of a level do you have to be?" The answer was President and up. “Well, does he really need faculty housing help?”

	LE 96:26
	No.

	CH 96:28
	It turned out John didn't appreciate my raising that question.

	LE 96:36
	Coming back to--

	CH 96:42
	You said McCarthy fired you, though?

	LE 96:44
	Yeah. What he did was shut down SAIL, the AI Lab, and since I was the executive officer, that was it. I went with it.

	CH 96:59
	Was MAINSAIL developed in that lab?

	LE 97:00
	Yeah.

	CH 97:01
	I thought it was.

	LE 97:04
	That was one of our earliest spin-offs. Some other spin-offs include Microsoft. And that was a secondary spin-off. We spun-off a time-sharing company, which trained Bill Gates, and Paul Allen as high school students. Coming back to the main line, as soon as I-- well, I went off then to Imagen. And we were on hard times, because I had tried to round up venture capital. I still was wearing Hawaiian shirts and had a beard. Somehow I was not able to communicate with the people on Sand Hill (Road, the bastion of venture capitalists).

	CH 98:11
	This would be circa 1980, 1981?

	LE 98:14
	Yes, 1980 and into '81. What I didn't realize is if you've talked to five of them without a bite, you might also forget about it, because they all have lunch with each other. But I went on to talk to 30 some firms. What I eventually figured out was that they are a bunch of idiots. They had never heard about the idea of desktop publishing with laser printers.

	CH 98:49
	Not in '81. Not in '81.

	LE 98:52
	No, and so they would send back their junior people with a list of questions. Is IBM in this business? No. Is DEC in this business? No. Is Apple in this business? No. What makes you think there's a business? That was the depth of the analysis. We had a working system printing very nicely, better than anything on the market, and they wouldn't consider giving us any money. Meanwhile, they were giving millions and millions of dollars to me-too disk makers - all of whom went belly up.

	CH 99:38
	I was with a little in '84, we pooled our funds called Summer Hill Partners where Summer Hill is right up here by the freeway. A street over, basically. Tom Whitney lived over there. Do you know that name?

	LE 99:56
	It sounds familiar.

	CH 99:56
	Tom did the HP 35. The first handheld scientific calculator, among other things, and then he went to Apple to run the illustrious Apple III, which didn't work out perfect [chuckles]. But he made beau coup money on the IPO and then left Apple. He set up this little group that had Larry Sonsini in it, had Dave Norman in it, Walt Lowenstern from Rolm, and I happened to get in this thing. The deal was, we each put 50 grand up, so we had $600 grand from 12 guys. And then we would have a dinner party and invite somebody in to talk. And we had some guy named Paul Brainerd show up one day--

	LE 100:39
	That sounds familiar.

	CH 100:41
	--and he wanted to start a  company he called Aldus. And basically, everybody who came out of-- I forgot, Atex? Did you know Atex?

	LE 100:52
	I don't.

	CH 100:54
	Atex was a printing company that Exxon bought (actually it was Eastman Kodak), and then everybody went to the four winds. NBI came out of there; Cadnetix came out of there, who's the big--? Avid came out of there. Framemaker came out of there, all these people. Anyway, so this guy wants to do easy word docs and PowerPoint slide decks, except we don't yet know those words. And he hooks up with Apple on the Mac-- he hooks up with Larry Tesler, basically. And he shows us in his kitchen, this damn thing.  It had a nice word doc and a nice spreadsheet and a nice PowerPoint-like thing. And I was able to persuade two other people, you had to have 3 of the 12 had to vote yes to get this thing. We put $50,000 up for this thing, December '84. We were the 49th place he went to. We were like the 19th Angel Investor Group, and nobody believed as late as-- I said that wrong. It was December '83. It was a month before the Mac was introduced. And nobody believed that any of this stuff was any good. Right. This was three years after you're talking. And this guy got no audience. And you just go, "What are they not seeing?"   Well, Cisco I got-- this is a great start. You probably knew-- I don't think I remember his name now. Jim Pelkey. Did you ever know Jim Pelkey?

	LE 102:45
	That sounds familiar.

	CH 102:46
	He was CEO of Digital Sound down in Santa Barbara, which was a spin-out of Glen Culler, who had done some of the original work on the Internet down there. And then he wound up running Sorcim, and Sorcim is ‘micros’ spelled backwards [chuckles]. And they brought out a very fast VisiCalc spreadsheet the same week that Lotus 1-2-3 hit the street. Well, it turns out the world wasn't waiting on a very fast VisiCalc. They wanted more features, right?  So there he was - screwed. But he sold it to Computer Associates, so that's circa '85, makes enough money to become a personal angel investor. Goes out and talks, and instead of being disc drives now on Sand Hill, what it is, is networking companies: 85, 86, 87. He talks to 88 companies, and he knew so little about networking that he decided to do what I'm doing. He recorded every interview, okay? And then his wife shot him, and killed herself and made him a paraplegic. He went on and had a fairly interesting career. He wound up on the Santa Fe Institute Board for a decade, came to us, then my stuff at Medix and Stanford - but I never made this association. Two years ago, he's going through his garage and he finds all of these tapes, and he gives them to the Internet Society, and we're the custodians of the Computer History Museum for this stuff. It's fascinating to go through and see how many-- they funded like 40 networking companies in a three year period. Virtually, all of them disappeared overnight. What I'm supporting is your notion that these guys are idiots, and so totally slave-driven. And it wasn't important enough to do Cisco. They said, "Well, what good would wide-area networking be [laughter]?"

	LE 104:55
	That would be my expectation, they would say.

	CH 104:59
	So you were in imaging with no money and a beard.

	LE 105:02
	No money. I did manage to round up some money from friends. Ivan Sutherland kicked in some and Vic Scheinman (?) who's out of our lab had started a company making robot arms. He had some cash through them, and so on. So we had only $100,000 to start. I kept trying to sell it, failing. So we decided we are going to try to bootstrap, which was very painful. We had no facility. I knew my way around Stanford and could access [?], makes a nice seismograph too.

	CH 106:02
	Yeah. I [laughter] didn't mean to knock it, but I was sort of enchanted by it.

	LE 106:07
	We started off and then I realized that I knew nothing about marketing. So, I specialized in that. After a while, we did make some sales, exclusively to people who knew me [chuckles], which is not a strong beginning. But we were finally ready to deliver to Canon-- well, let me back up a notch. The way we got into this in the first place was a former graduate of Stanford used to come visit us regularly, as did a lot of people just to see what we were up to. And it turns out that he was the son of the chairman of the board of Canon in Japan.

	CH 107:19
	What was his name?  (this was Hajime Mitarai).

	LE 107:24
	I should mention.

	CH 107:28
	Wasn't he a Stanford graduate?

	LE 107:29
	Yeah.

	CH 107:30
	Yeah, Bill Hewlett got him into Stanford.

	LE 107:33
	Did he?

	CH 107:33
	He couldn't get in. Hewlett had gone over after World War II on the Investigative Committee. He stayed three months. The old man had invented the single lens reflex camera. And Hewlett was a photography buff. He also was dyslexic, so he couldn't tell bathroom signs or anything. They became fast friends. And 20 years later, this guy called and said, "I can't get my son into Stanford, and I remember you were dyslexic, and somebody got you in. Will you help my son?" Hewlett says, "I don’t know if I can," and 30 minutes, he had him admitted.

	LE 108:16
	Okay, well then--

	CH 108:17
	The significance for that is when we did the deal with Canon for their engine - for the laser printer - a handshake between those two men and a two-page contract is all that ever got written. They've shipped $200 billion every year back and forth.

	LE 108:34
	I didn't realize that there was a deal between HP and Canon.

	CH 108:38
	Yeah, the laser jet engines, with one exception, have always been Canon.

	LE 108:45
	Interesting.

	CH 108:45
	Canon's made more money off that than HP has made out of that. HP made a lot of the ink, but not on that, not on the machine.

	LE 108:53
	Interesting.

	CH 108:53
	But I'd love to-- so, talk about positive integrity. Here are two guys and they just do handshakes.

	LE 109:01
	Yeah. Well, okay so this thing--

	CH 109:03
	So, this guy--

	LE 109:03
	I can't recall used to visit me every couple months.

	CH 109:09
	It's in my book - that little piece. I just love that story--

	LE 109:14
	At one point he said, "Would you like to try out a laser printer?" And I said, "Sure." I figured that somebody in the lab would volunteer to make it work and, sure enough, as soon as we got it, Luis Trabb Pardo, who's from Argentina - put together a little computer using the Z 9000 microprocessor. Who made that? I forget.

	CH 109:48
	Zylog.

	LE 109:49
	Was it?

	CH 109:50
	Yeah.

	LE 109:51
	Okay. And got it to print text nicely. Then people got interested. British people in the lab started putting together font collections of various sorts so we could print elegantly.

	CH 110:12
	Was Bitstream in the business at the time?

	LE 110:14
	They were later. We got this thing going and we had been using, for a number of years, a Xerox printer that had been built as a facsimile machine. But it turns out that it was a failure in the market, so they had a warehouse full of them, and Bob Taylor, who was kind enough to arrange to give them to various universities, included us. We had that background, and had therefore developed some of this technology. After Luis got that going, then I found I was suddenly without a job and started looking around at various places. None of them looked like as much fun as what I'd been doing. Then Luis suggested we enter the desktop publishing business. Since there was nobody in the business, that seemed to me like a good idea. We tried to round up the money and failed. Started work. When we got ready to deliver, I was dealing with lower-level people at Canon, and I asked for five printers to go and they said, "Very interesting. What is your credit?" Well, we had no credit. I ended up having to put up my house on second mortgage to get them to deliver some printers. So that was a very critical juncture, it was right after the first of the year, 2002, I think (this has to be off by two decades—he later says 1982). And I had built five computer boxes to drive the printer that would have just simply attached at the back. Put them in a box, flew off to New York, rented a truck, drove to the Canon warehouse, picked up five machines and then went to the airport. Shipped two of them to their eventual destinations. Took the first one to Yale and delivered it the first day - worked. Moved onto MIT, following the second one - worked. Went to Bell Labs the third day, delivered it - worked. Each time, I was giving them software to drive it, right?

	CH 113:34
	Yeah. So your real contribution is the software.

	LE113:37
	Yeah, and the little computers that drove it.

	CH 113:41
	Okay. Because there at the time there were no desktop machines or consequence.

	LE 113:45
	Correct.

	CH 113:47
	Was the IBM PC just out or not yet? Probably not yet.

	LE 113:53
	Wait a minute. Let me think a moment. [?] IBM came out I think in '81.

	CH 114:00
	Late '81 it came out.

	LE 114:04
	Yeah, so this was ahead of them.

	CH 114:06
	Yeah. Were you shipping essentially a blue box?

	LE 114:08
	No, wait a minute, '81 let me think about it. No, this was '82, so it was after that.

	CH 114:14
	Yeah okay, but you still built your own box?

	LE 114:17
	Yeah.

	CH 114:18
	Was it one of the Andy Bechtolsheim specials kind of?

	LE 114:22
	Yeah, it was the SUN computer, which I had licensed.

	CH 114:27
	Were they at a company or--?

	LE 114:29
	No, that was before there was a company.

	CH 114:35
	So you were part of what was called the Stanford University Networkers, the SUN cluster of stuff on campus.

	LE 114:41
	Well, we were using that stuff.

	CH 114:44
	Okay, but it was done with your own company, you were Imagen.

	LE 114:48
	Correct. But I also took out a license from Stanford for the technology that we were extracting.

	CH 114:59
	You went properly through OTL?

	LE 115:00
	Yeah.

	CH 115:01
	OTL had been business a decade by then, something like that?

	LE 115:04
	No, much less than that, I think. They were quite new then, I think.

	CH 115:11
	They were new somewhere in there, and I'm fuzzy on what they--

	LE 115:14
	I am a little, too.

	CH 115:16
	Okay, would you have-- you have licensed all that?

	LE 115:18
	Yeah, yeah, all very legit.

	CH 115:23
	You delivered the three and you're holding two others.  What are you doing with them? Did you ship them to somebody else?

	LE 115:29
	Shipped one to Villanova.

	CH 115:32
	Is that the--?

	LE 115:35
	No, Vanderbilt, and one to Purdue. So after the third day, I flew to Nashville, delivered that one. Flew the next day to Indianapolis, drove up to Purdue and delivered that one. Came home, sent them all a bill, and in 60 days we actually had money. Or I should mention that we had gone on zero salaries for a while because we ran out of money. So it was a very stressful time, and after we got some money, we built another batch and kept going and—
So we have one million in sales the first year, then three million the second year.   Ten million the third year and by that time-- one other thing happened. My colleague had freaked out-- the co-founder at least at the start part. He decided that somehow, our running out of money was all my fault. So he then concocted a plot to get rid of me. I had recruited a financial guy from Siemens who's doing good work in the banking system, and so on. And Luis asked if it would be okay to put him on our board of directors. Since we had no investors, our board was the officers.

	CH 117:21
	Yeah, right.

	LE 117:23
	So I said, "Sure, let's put him in." So as soon as he was on, they passed a motion to fire me [chuckles] as president. I became a vice president. And then we went on, and since it was obvious that we were onto something, the venture capitalists came around and said, "Well, maybe we'll invest in your expansion after all."

	CH 117:57
	Now that you're working out, we'd like to be part of you.

	LE 118:01
	And they said, "But we want a real manager." Incidentally, our marketeer (Prado) had been named president in my place. They pointed us at a real manager from HP.

	CH 118:22
	Who's that?

	LE 118:24
	Patrick Welch was his name, and we agreed. He came in. The first thing he did was to fire the marketing guy, who had been president, and me, who had been a president. Can't have old presidents. I went back to Stanford, which it turns out that McCarthy figured out that he couldn't run anything by himself [chuckles], so he recruited me to come back.

	CH 119:05
	I love it.

	LE 119:07
	So, I did that. And then Nils Nilsson, who had become chair of the department, recruited me half-time to be a vice chair-- the term was, I forget. Something like that. I was still on the board of Imagen and eventually learned that the third thing this HP guy did was to secretly sign a contract with HP, that obligated Imagen to develop a product that HP could sell. It had to ready in one year, or there was a horrendous penalty. However, if HP decided they didn't want it, there was no penalty.

	CH 120:12
	[chuckles] Pretty sweet deal for HP.

	LE 120:14
	Of course, HP was not yet in the business at this point. This was a deliberate scheme to squelch further development in Imagen. Of course, at the end of the year, they said, "Never mind." He signed this contract without disclosing it to our corporate attorney, who was at Wilson-Sonsini.  He later discovered it and pointed out to me what a crooked deal this had been. Now, there are two possibilities regarding Welch himself. Either he was being given payola by HP to do this dirty deal, or he was incredibly stupid. I don't think he was incredibly stupid, but I --

	CH 121:18
	I don't know the name.

	LE 121:20
	But in any case, the person who he signed the contract with at HP was clearly a crook.

	CH 121:27
	Who was that? Do you know?

	LE 121:29
	I don't know.

	CH 121:29
	You got a copy of the contract?

	LE 121:33
	No, it was kept secret.

	CH 121:39
	This would be '84 time frame? '83, '84?

	LE 121:44
	'85. Well, let me think a moment. He came on-board in late '84. He signed the contract, I think, in early '85.

	CH 121:57
	This is a desktop laser printer?

	LE 121:59
	Yes.

	CH 122:01
	Because we introduced the laser in December-- I don't know how to say it. We introduced it at the Spring Joint Computer Conference in '84.  (editor’s note: May 22 , 1984, Los Angeles: HP unveiled the LaserJet at Spring COMDEX).

	LE 122:13
	Really, was it that early?

	CH 122:15
	Yeah.

	LE 122:18
	Okay. Well, the contract then was much earlier than that. Well, let me think a moment. Now wait a moment, that can't be. Could that be?

	CH 122:32
	Well, I'm pretty certain of the date.

	LE 122:35
	'84?

	CH 122:36
	Yeah, Spring '84. Bill Gates gave the reason, it's sort of etched in memory.   Gates gave the-- it was COMDEX. It wasn't Spring Joint, it was COMDEX. And Bill Gates gave the keynote - first time he had been invited to do that.

	LE 122:53
	Maybe I wasn't conscious about that at the time. I should have been.

	CH 122:58
	Regardless, it sounds like a peculiar deal.

	LE 123:05
	Yeah, well, it was clearly crooked.

	CH 123:07
	And it's long after Hewlett arranged for . . . .

	LE 123:09
	And as soon as this came out in the open, the board fired Welch.

	CH 123:15
	Yeah, yeah. I hope so.

	LE 123:19
	But the company was--

	CH 123:20
	Screwed.

	LE 123:20
	Yeah. And the upshot was they sold themselves to a competitor (QMS), which in turn was bought by another Japanese company. All these are manufacturers-- thank you. I can come up with this from my notes, but I don't have it in my head.

	CH 123:45
	So, that's the deal you referred to in the notes you sent me.

	LE 123:47
	Yes. Now, despite all of this, I came off financially well off from this. Because I ended up with stock in this Japanese company.

	CH 124:09
	But that doesn't disguise the fact that it was screwed up--

	LE 124:15
	Yeah. And that's another story I'm going to tell. I have to get my notes straight on the names and stuff.

	CH 124:27
	I love it. God, you've been privy to more interesting situations than I've heard in quite a while. What I'm inclined to do is say this is good for today, but we haven't yet touched the Cisco thing, which is what I really appreciate you let me--

	LE 124:51
	Let me summarize that.

	CH 124:53
	Yeah, if you want to do it. Ten minutes on that.

	LE 124:55
	As soon as I became associate chair, I think, of the department, I was told I was in charge of the computer facilities, which included all of Bosack’s operations. And after a while there, he informed me that he had started a company on the side. And I said, "That's fine, but keep it very separate from your work here and make sure you do your work here [chuckles]."

	CH 125:27
	Right.

	LE 125:29
	He ignored both those bits of advice and was, in fact, running his company from the facility in the basement of Margaret Jack's Hall. Each time they brought out a new product, it was clearly something they had stolen from Stanford. And eventually, I learned from his secretary who was embarrassed by what was going on, that he had done this crooked deal of accepting an order from Xerox PARC for a bunch of boards, which he manufactured at Stanford expense and with Stanford labor and then built them on behalf of Cisco.

	CH 126:25
	I think that was the style, and I think the Xerox PARC one, and my hunch is the HP one, but I think there were a couple of dozen situations just like that, I believe. I don't know. I'm guilty of projecting from what I personally know.

	LE 126:51
	Well, as soon as they found out about that--

	CH 126:54
	But your documentation you sent me is amazing.

	LE 126:57
	I documented it and then told him he was fired and then he resigned.

	CH 127:05
	You can't fire me, I quit [chuckles].

	LE 127:07
	Yeah, right.

	CH 127:09
	So this was August of '86.

	LE 127:11
	Yeah, I guess so.

	CH 127:11
	He probably told you that he had the company, what, a year or something like that?

	LE 127:17
	I forget. I don't remember that he told me when he had started it. He only told me that it existed.

	CH 127:25
	Well, what I want to know is when did he tell you versus when you fired him. How long was that interval?

	LE 127:37
	Well, he told me sometime probably in late '85.

	CH 127:42
	So, several months before you--

	LE 127:46
	Yeah. I was onto the fact early on that he was swiping stuff, and I'd been asked by the dean to document it all and to stay in touch with a lawyer. So that's why I was--

	CH 128:04
	And was that Gibbons at the time? Or someone else? Who was dean?

	LE 128:09
	No. Well, first of all, we were at that time, in the humanities and the sciences. Not engineering. That move came--

	CH 128:22
	That's right, because you were really applied math and that kind of stuff. I'd forgotten that.

	LE 128:27
	I knew the guy well who was dean, and I can't come up with this name. I have all my life suffered from defective proper noun storage. Turns out it's a different part of your brain than most of your intellectual processes, the place where you store proper names. And mine has always been bad and it's getting worse, so I often have to go back to paperwork to figure out names.

	CH 129:00
	Don't apologize for that [chuckles].

	LE 129:05
	I'll be 84, shortly.

	CH 129:08
	I was telling my wife about a guy yesterday. I said his name is Bill Simon. She said, "That's a pretty famous name." I said, "I'm sure that's the name." When I go to the meeting it's Bill Mason, I said same letters, same length of words, same letters and I do that all the time. I just transpose it. I'm not dyslexic, I don't think, but with proper names I could see the length of the words and I could see the letters, but I get them all mixed up for some reason. I didn't know that was a separate part of your brain, but I'll bet I've got some version of that.

	LE 129:45
	It is. There's even a name for the problem, it's called anomia. Took me a while to remember that.

	CH 129:51
	Okay.

	LE 129:55
	It's a fairly wide spread problem.

	CH 129:58
	Anomia. I've got a new name now to tell me about what I've got [chuckles]. I've got so many problems right now, macular pucker is my current issue. Do you know what that is?

	LE 130:10
	No.

	CH 130:12
	Apparently it's a build up of scar tissue on the retina from a series of little events where vitreous gel pulls away. A biggie that would be, cause a retinal tear, which is not a good deal at all. It could even do a detached retina. But a small one just leaves a little, tiny pin prick scab. A guy the other day-- and I've had this problem now for years. But the guy says, "Oh," he says, "You've got a magnificent case of retinal pucker." And the name comes from-- if you think about an orange surface, you know all the little dents on an orange? Orange peel is a puckered surface. Well, the net is you can't-- light comes in, you can't focus because your retina has got all these little pock marks. So I can't see anything smaller than about 16 point type . . . .

	LE 131:01
	It turns out that while all of this was going on, I was partly disabled. What had happened was while doing Imagen, with all the stress, I gained 40 pounds. When I went back to Stanford, I realized that my brain wasn't functioning right. I was drowsy all the time. Then I eventually read an article in The Stanford Daily about a newly discovered malady called sleep apnea, and I had all the symptoms.

	CH 131:54
	Really?

	LE 131:56
	Yeah. I snored outrageously. I went to my doctor and said, "I think I have sleep apnea, could you get me tested?" She looked at me and said, "You couldn't possibly have sleep apnea, you are much too lively [chuckles]." I foolishly believed her and muddled ahead for 14 years with this malady. I was so drowsy that whenever I drove, I had open the car window down to get wind blowing, slap myself in the face, managed to not crash, but it was a hard road. And I was depressed. I would sometimes play computer Solitaire for 16 hours straight. I was not fully functional, but I was trying to take care of all the stuff, and having a hard time. Well, by 1988, which is a short time later after the company had been sold and so forth, I realized I had enough assets. I didn't need to work anymore, and so I retired.   In 1988, and I’ve been doing world travels and making trouble ever since.

	CH 133:36
	Well, it's a fascinating story that you've outlined, and I appreciate you taking time to show several different elements for me.

	LE 133:45
	I should mention that in 1999, I fell asleep while stopped at this, a red signal, traffic signal. Woke up with the guy behind me blowing his horn, and I then went back to my doctor and said, "Damn it, test me for sleep apnea."   Exactly.    I had it big time.

	CH 134:07
	Wow.

	LE 134:08
	And so they gave me a sleep apnea machine. Things have been better ever since.
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