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Dick Lamey: Hi I’m Dick Lamy and I worked in the memory group on Stretch.

Ike Eichbaum: Hi I’m Ike Eichbaum and I worked in the memory group, working on developing memory cores.

Langdon Stallard:  Hi, I’m Lang Stallard and I worked in the memory group too.

Phil Fox: I’m Phil Fox and I work in the same place.

DAG SPICER:  It’s September 28th 2002 the Stretch Reunion at the Casperkill Country Club.  And we welcome you all. Thanks for coming.  Before we start maybe we’ll just wait for this thing to go by.  Can you first of all just tell us how you joined the project maybe just individually, and then what brought you to Stretch, who hired you.  And then after that, I think I’ll just let you carry on a dialogue amongst yourself about the importance of memory, the achievement that you undertook and how important it was for the Stretch project.  So maybe each of you can say how you got involved and how you all connected together as a team.

Dick Lamey:  You want to start, Phil?

Ike Eichbaum:  Phil, Phil is the overall—  Phil is our senior member of the memory crew.

Phil Fox:  Well, okay. I heard about Stretch sort of indirectly. And a bunch of us got called back from vacation the summer of 1955 to prepare a proposal for advanced memory development to be submitted to some hopeful source of money.  And we took a bunch of ideas that had been floating around and tried to develop them into a improved memory, higher speed and larger memory.  And that was the Stretch project was about for us and memory development.

DAG SPICER:  Who hired you into IBM?

Phil Fox:  Oh, I’d been with IBM at that point for eight years, I guess and I had been in memory development since the IBM 701 where we developed the cathode ray tube memory for that.  And then I stayed with the memory work until Stretch came along.

DAG SPICER:  Okay. Great.  Lang.

Langdon Stallard: I’m Lang Stallard, and I’d just graduated from college in 1956. So I was just fresh out of college, first job in the industry and I came to work for IBM. And, if I remember right, they put us in some kind of training or orientation program and we had to go to classes and things.  But then between the classes, they let us go and sit with some of the groups that were actually doing the work and doing the development, so I ended up sitting in the memory group.  And after the training program, I ended up working there.

Ike Eichbaum:  Well, I got out of college.  I went to the same college as Lang did here, Rutgers University.  I received my Ph.D. in Ceramic Engineering.  So I’d worked with materials.  I’d worked with them for the signal corps all that period of time, so I was familiar with that. John Gibson hired me into the research group to do ferrite core memory work.  And when I got into the group, I was told I’m gonna be working with the Stretch group, about 13 or 14 people under Bill Lawrence and under Phil Fox.  And my duty would be to try to make these cores, develop the cores with the specific requirements that the engineers like Lang and Greg Constantine team Ed Council and Dick Lamey and Dick Booth among many of them wanted.  So, that’s what I did as they wanted different things in the cores down to the 30/50s or multi-aperature cores.  I tried to meet their demands, and I think we pretty much met them in the period of time over a year or so period.  And got them what they wanted and they were able to bring out the memory that we needed.

DAG SPICER:  Okay.  Dick.

Dick Lamey:  Well, I started with IBM in 1951, graduating from Michigan State University in Electrical Engineering.  And my first project was over in Industrial Avenue.  We did the electronic redesign of the Nordon bomb system from the the second world war.  And we did an all electronic radar computer bombing system, which ultimately wound up in the B-52.  And after that military project, I was one of the first component engineers on that project, we saw our first transistor in 1951, and we were trying to get those in the  equipment.  Then I went over to the IBM Endicott group, and we designed the 650 computer, which was a commercial machine.  I did the power supply and the control console and the power distribution for that system.  

And then, all of a sudden, things got tight in Poughkeepsie and we had a thing called “Project High,” which came from the SAGE computer from MIT.  And they brought about 20 of us over from Endicott to that and I worked on that program developing more magnetic core experience.  While I was at Endicott, I worked on multipath cores, which were our very, very high speed non-destructive readout ferrite computer core.  And so after Project High, while there was a hiatus, I was in California, and Max Paley hired me to come back to IBM from Southern California to join the memory group in which we did in 1956 in the fall.  And I worked with Bill Lawrence and Phil Fox, and there’s a litany of engineers, which maybe you have heard of or maybe you haven’t, but I’d like to read them briefly to you.  Dr. Charles Allen, Bob Flaherty, who’s now down in the Carolinas, Lang Stallard we got, Ed Council, who’s local.  Ken Strong was an engineer.  He’s now in California.  He developed the non-destructive readout core and it was used in one of the high speed SR-71, I think it’s another company.  Leanne One, Phil Fox, of course, who’s here.  Dell Elder was a manager in the program of the memory group.  He’s since passed away.  Dick Booth lives in California, he was in the group. Fred Post, I think has passed on.  Greg Constantine was an engineer who came up with the technology for driving the ferrite cores with transistors under very difficult circumstances, and Greg did a great job in coming up with the invention.  Bill Lawrence and Tom Callinan, although, not in the memory group directly, was in the research lab in the 701 building, and he contributed a great deal.  He was a micro-chemist.  He contributed a great deal to our understanding of what’s needed for cooling the cores in the systems.  And finally Ed Brown, who was from Endicott, who came up with the original multipath core concept.

DAG SPICER:  A lot of times there are many claimants to a specific invention.  I know in the case of core at IBM, IBM purchased quite a few patents, for example Viehe in California, who was an amateur ceramicist, Jay Forrester at MIT, and Jan Rachman at RCA.  Can you, without getting into a really long drawn out debate, can you kind of touch on how core developed in IBM?

Dick Lamey:  I can just--  If I may mention that on destructive readout, on the path core, there were five competitors to the patent, and IBM won that patent. Consideration, I believe, that included RCA and Magnavox and a few others.  The basic multipath core Ed Brown had come up with the original concept, and we continued the development in Poughkeepsie.  I think there’s about nine patents that are issued either on that technology or the technology around the memories.

DAG SPICER:  I know that the patent battles over core lasted the length of core as a technology.  Basically just went on through the whole life cycle of the technology.

Dick:  Well, material-wise.  Material-wise they were buying cores first.  When I came there from Phillips in Holland, copper manganese cores and they were also buying some from General Ceramics in New Jersey.  And they were reported as 704’s and 705’s.  So what we had to do is come up--  try to come up with one of our own at a higher coercivity for the needs of the speed and to reduce the size and, in one case.  And in the other case, for the low coercivity, we used cadmium manganese.  But the idea was to use the process to increase the coercivity.  And then later, I suggested that we could get around this patent by going straightly to a manganese ferrite--you don’t need that extra third addition.  I don’t know how that ever came out. I had left IBM shortly after that.  But we could of gotten around that part of the patent on the material by going to straight ________ because that’s more of what is found in nature.

DAG SPICER:  This is flipping up to the architectural level now, or the system level, the importance of developing high speed core to Stretch.  I didn’t know if you wanted to say something about that, how important it was to the overall machine speed, for example.

Ike Eichbaum:  Well, think the cores that we need--  I got some here, some little 30-50’s, which I don’t if you can project in on them, but they’re pretty tiny cores.  And we had to go down in, I’d say, increase the coercivity for one thing for these so that we can reduce the size and get the speeds up.  Another thing, for the matrix switch cores, which I developed out of this cadmium mangense for Greg Constantine.  For the high frequencies, the tape-wound cores would heat up.  And they cost about, if I recall, around six dollars a piece.  Well, when we got done making the ferrite cores cores out of this cadmium manganese, we could make them for about ten cents a piece and he was able to drive these with transistors at a much higher speed.  So that allowed that high speed there at that time.  And then the cadmium manganese on the multipath cores made those possible for logic or whatever Dick and maybe Greg and Phil would know more about what they did.

DAG SPICER:  There were different speeds of core in the machine, were there not, two different speeds?

Dick Lamey:  Well, the multipath core, the non-destructive readout core was aimed at a higher speed memory, a half-microsecond.

DAG SPICER:  For rgisters maybe?

Dick Lamey:  Yeah, for, I think the Exchange working on that.  I think they wound up, about seven-tenths of a microsecond.  But we had cores that would switch so fast we didn’t have the oscilloscopes in those days to be able to see the effect.  But basically, the concept of high-speed cores, high-density cores and high volume cores were really was very helpful in making Stretch at all possible.  And we also kind of went at ten times improvement over whatever had been done before is our goal, and I think stretch got out there around a hundred times improvement ultimately.  So I guess we were helpful in doing the job.

Ike Eichbaum:  Lang here worked with Greg Constantine through much of this. He could probably tell you on that one, high speed, what they want to do.

Langdon Stallard:  Well, yeah, we, you know, we were learning how to do things with a transistor circuits.  And also learning the characteristics of the cores.  And like Dick was saying yeah, sometimes you wanted to make sure that you had an oscilloscope that was fast enough to see what was going on.

DAG SPICER:  I wanted to ask Phil, to, later something about Williams Tubes.  But just for now, there was something in the reunion book about a solder blob that had become lose and was shorting out a bit, just at random and it--  the person who wrote in said it was the only memory problem ever fixed by an oil change.  They had actually changed--  I forget who it was. It’s somewhere in the reunion book.

Phil Fox:  The first version of this two microsecond memory, people were concerned about cores heating up.  Actually I always thought it was over emphasized, but you could do that if you just referred to. . . or drove the same core repeatedly every cycle in the machine.  And I thought that was too practical, but anyway, in order to handle that condition they used the oil bath transformer oil in a big tank to hold the memory.

DAG SPICER:  So there was theoretically a bit-pattern sensitivity to the cores.

Phil:  Yes.  But it had to be worked on.

Dick:  But it was because of the tremendous temperatures that would accumulate when you were driving terrific powers down the wires through these very, very tiny cores.  And so they were strung very closely on the wires.

DAG SPICER:  The transformer oil acted as something to control the hysteresis?

Phil Fox:  It was to take away the heat.

Dick Lamey:  It was used as a lubricant in transformers by the power companies.  And we originally did work with Freon in the tanks, but Freon was pretty. . . in thatlarge volume. . . pretty hard to handle and to contain.  The transformer was, as we viewed it at that time, ?, very comfortable, handelable.  You could flow the oil through the controlled environment, and it managed to keep the temperatures down so you had a much wider “shmoo” operation area for the performance of the machine. <inaudible>  And, so, we didn’t know at that time that transformer oil had a toxic nature.  It wasn’t found until 35 years later when there were chlorine oil in the road and they found out that there was something there that was bad.  Of course, this was <inaudible>

DAG SPICER:  But to the extent it contributed to controlling to the B-H curve of the materials, it didn’t tend to do that because it buffered temperature transitions.

Dick Lamey:  The core hysteresis did not move. . . 

DAG SPICER:  Phil, I wanted to ask you about Williams Tubes.  In the 701, there’s a story about the demonstration of the 701 with Mr. Watson, and photographers’ flash bulbs apparently saturating the tubes and bringing the machine down.  Is that a myth or fact?

Phil:  I suppose that was possible.  I don’t remember hearing any specific story about it.  But I know we used to test the shielding of the tubes by holding a soldering gun up near them and flicking the trigger and we figured if that caused a problem, we ought to fix it, which we did.  It wasn’t much signal to work with from the cathode ray tubes, and it was a very high impedance level.  So it was difficult to handle, but

DAG SPICER: . . . very susceptible to noise?

Phil:  IBM was interested in a parallel machine as opposed to a serial machine that machines that other people were playing with, with mercury delay lines.  And, of course at that point nobody was worried about the health effects of mercury.  But later it turned out we did a good thing by staying away from it.

DAG SPICER:  That’s a good point.  Is there a reason why IBM didn’t pursue mercury delay lines as Eckert and Mauchly did, for example?

Phil:  I think there was more interest in IBM and a parallel machine and by the nature of a delay line you get stuff dripping out one bit at a time.  So it’s basically a serial thing and with the tubes, we had 36 tubes working at once.  So you get 36 bits out simultaneously.

DAG SPICER:  I was surprised when Fred Brooks said the mean time to failure was five minutes.  I thought it was at least a couple of hours.

Phil:  Well, I think it was.  I think he’s maybe exaggerating a little bit.  But then, of course, I’m prejudiced.  But it turned out on one of the systems in which is the cathode ray tubes were used, the problem was traced to lousy solder joints and not the tubes themselves.

DAG SPICER:  I know it was somewhat of black art to keep those running.  There’s a fellow, I don’t know if you ever heard of him, Bill Gunning, who used to work on the SWAC and at Xerox PARC and even on the Johnniac.  He was literally the only person who could get keep them running.  There was something, just their work style or something they did.  Did you have that experience with certain people, people who could just get it working?

Phil Fox:  Well, I don’t know.  I think we had quite a few fellows who lived with the things and learned how to tame them.  But there were certain adjustments that you had to know about in order to get them to work.  But, of course, when magnetic cores came along, it was a great improvement in reliability because the signals were a little bit bigger, but they were at a low impedance level where you didn’t have to be so fussy about noise pickup. With the amplifier for the cathode ray tubes, we looked at, when first got one together, we saw some wiggles on the scope and it dawned on us it was the local broadcast station coming through this amplifier.  So  that was the kind of thing you had to worry about.

DAG SPICER: (cont’d) I don’t know if you can answer those questions fairly quickly.

Ike Eichbaum: One thing I said when it all started is that it couldn’t be done, there are so many things, you know, to overcome, this couldn’t be done and this group of about thirteen or fourteen did it, under Bill’s direction here, Bill Lawrence’s direction.  So I think that was important at the time, the various things that we had to do to overcome, including getting the transistors and getting the drivers and we had a group of about of two hundred or so trying to develop a transistor and that didn’t happen so we fortunately got these Texas Instruments transistors and Greg and his group were able to design a driver, you know, along with the matrix switch so that we could make it work, the amp transistor and that was one of them.

DAG SPICER: So they were a lot of young engineers who didn’t know things were impossible, is that right?

Ike Eichbaum: Right, right, probably half of us just got out of school and there were some senior members like Dick there and Bill Lawrence and Phil Fox and all that knew more about it and we on a learning curve to learn kinda fast about various aspects of this and were mentored by the right people and got in the saddle and went ‘cause the whole project it was sort of something they felt couldn’t be done,  That’s what our motto was they said “It can't be done” and we wanted to make it done.

Dick Lamey: One of the things that I thought was very interesting that wasn’t specially memory but in the meeting this morning there was some feeling in the audience that engineers maybe dictated design or architecture without talking to software people, or vice versa and I've experienced and my experience was that we talked with guys like John Cocke and Jim Pomerene, they're always in our rooms and in our meetings, going over the design of the system--I did systems design on the hall [?] of memories--and did the logic design for them and--and it's-we’ve worked with them talking about parallel buses and-and we had channeling and all those concepts or at the book rate concept they were coming to us and they’re asking our opinions on them, and we in turn were asking them what we should be doing, so I think we had a really strong well-mannered facility but to bring a lot o’ young people that didn’t know it couldn’t be done together to-to make it happen, and we had a lot of experience, I think Greg Constantine’s concept of using because you didn’t have enough power in one transistor to drive one of the memory lines, of being able to use multiple transistors to drive multiple magnetic cores which in turn as a magnetic switch would then drive the selected line because of the combination of sixteen inputs would connect on to select one line.

DAG SPICER: The open collector?

Dick Lamey: But the power was being shared from many transistors to that system, that was tremendously significant and it showed the need of inventions and I'm sure there a hundred inventions, two hundred inventions in the overall program that pulled together to make the system work.  

DAG SPICER: So in your case working in the core component group was a Stretch, is there something that’s specifically attracted you to Stretched or did you just go ahead and stay within developed?

Dick Lamey: Well we were within Stretch but ultimately the memory group went on to develop those machines for the-the 7090’s and the-down the line the 360 series.  And in my own case I was transferred to San Jose, California and we did all the disk drives for the 360 series and the heads and the magnetic heads for those systems, and we also did a hold on the 1620 machine was a scientific processor, transistorized.  We did the 1620 model two, which we called V8 in the lab, but it was a model two, but it was a holding machine ‘til the 360 came along.

DAG SPICER: By the way, we at the museum had a 1620 model two and we still do and we got it running.  [DS: in fact, the Computer History Museum’s 1620 is a Model I.]

Dick Lamey: The 1625 memory box was my design.

DAG SPICER: That was a 40k?

Dick Lamey: Yeah and the interesting thing about that was Phil’s group in Poughkeepsie designed the memory in a 1620 and it was a twenty microsecond memory and they allowed me if I could make that machine work at ten microseconds to do it so long as I didn’t change a single transistor on a single card.  So we designed it and we got it operational by systems analysis of the noise on the lines and things, and good packaging and good cooling and if there was one capacitor off the back panel that machine would not run—-and we got it so we could debug which capacitor was open.  But the point is that everybody’s working together to make it all happen and the Poughkeepsie group worked well after the Stretch machine on developing all the other systems.

DAG SPICER: Well we must have you look at what we did because the core memory had actually rusted away, unfortunately.  So we built a semiconductor to replace it but we used red wiring so that all the original yellow IBM wiring would be a very clear distinction with respect to our intervention.  We chose one little chip and used about five percent of it and, you know, built it into the machine and we agonized a lot about that, that maybe this is not a 1620 anymore but nonetheless it was either that or we were dead in the water.

Dick Lamey: Well that machine I believe used 50-80 cores, or the Stretch machine used 30-50s and so the Stretch machine was two microseconds, that machine was twenty microseconds, but it shows you the dynamic range that Stretch brought to the system.

DAG SPICER: In the system 360 then, cores just got smaller and faster and didn’t need the old.

LIke Eichbaum: Well I wasn’t there at the time, it apparently was down to the 22-30’s or something for that, as I understand, but the technology we evolved there went on and was used from then on to bring on the new machines, and Phil would know that.

Phil Fox: I left the memory activity after the high speed  the two were Stretch memories were underway and so I never had anything to do with 360, I didn’t know what they did.

DAG SPICER: Well I’d like to ask you your impressions on two fellows and anyone else after those, Steve Dunwell, and John Cocke as well who should've been here but didn’t make it.

Phil Fox: Well I was always impressed with Steve and his dynamism and enthusiasm about getting things done and  he was. . . I've never really known exactly who started the whole Stretch thing but I wouldn’t be surprised if it was Steve.  But and then it was—-Fred Brooks mentioned that Ralph Palmer was interested in advancing the whole computer art and picked that as a vehicle, so.

<Crew Talk> 

DAG SPICER: Okay well let's move on, Lang?

Landon Stallard: Okay  yeah I somewhat remember Steve Dunwell but, you know, he was so far above where I was that I didn’t really interact directly with him but  several of people like Phil that were leading us and . . . .  

DAG SPICER: And John Cocke?

Landon Stallard: And I don’t even remember him tell you the truth.

Ike Eichbaum: No I just know I've heard of Dunwell and I always heard good about him, I didn’t interact with him directly and the other gentleman I don’t even remember him.   I was actually like in a research group, loaned or sort of working with this group to make the cores for them, so I was not directly under Phil, I was sort of on loan and said here you-we want you to make these cores and it was a real challenge and the beautiful group of people there, all wonderful people, we worked together like a team, and I’d say well like a Notre Dame team that’s always winning, of the past anyway, and it was a winning team as far as I was concerned and the people were all great engineers and worked--we worked together to help each other.

Dick Lamey: Well my impression of Dunwell, Mr. Dunwell was that working in the memory group I never saw him working with us, I mean he was making it happen at the level that we needed.  We needed outstanding management in those days and I think IBM kind of and the Gaussian distribution hit a management peak right in the middle of the distribution that Dunwell and his troops and the people that did the architecture and that so I had very positive comments about him and he, of course, brought on the technology of the industry, got Texas Instruments into the program and that was significant in the memory group, we always had the support we needed to get the job done, ... we haven't mentioned anything here about the circuit group that was under Bob Henley and Bob Domenico and George Bruce, they all worked well with us and they had to interface with us to get logic as well as power drivers in our systems but that group was very important.  And then John Cocke was I think one of three brilliant people that I know of and one there Einstein and the physicist in the wheelchair [Steven Hawking –Ed.] and John Cocke, they were all at that unbelievable magnitude of mind and concepts and vision and John was always with us, I mean every time you’d see him in the hall he’d continue his conversation from two weeks before with you, and he remembered all the details and was very, very helpful to us.  And that was the impression on your two people that I had.

DAG SPICER: Is there anything else anyone would like to say before we sign off?

Ike Eichbaum: Just that I think it was a wonderful group, wonderful experience and I feel it was wonderful that I've been with them and worked with them and to see this come about and I think it just advanced technology considerably what what we did in this group.

DAG SPICER: I think it's outstanding when I looked around the room in the dining room there how many brilliant people are there, just an incredible confluence of opportunity, technology and very hardworking, smart people and you four are a part of that team.  So I want to thank you again, Dick did you want to say something?

Dick Lamey: I was just thinking that we’re very thankful that I'm sure as a group that we could be here and I wish we could’ve had this fifteen years ago so that a lot of our fellow engineers and scientists could’ve been here as well and let's all remember them.  So let's remember them all.

DAG SPICER: That's a great thought, thanks so much.

Everybody: Thank you.

<Crew Talk> 

--------------------------------END-----------------------------
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