ADAPTIVE FIRMWARE CARD

RUCKER: So Judy, could you tell us how you met Paul?

JUDY: I would like Paul to tell about how we met [laughter][mingled voices].

RUCKER: Okay.

PAUL: Well I would say that Greg (Vanderheiden)'s story is… is uh… uh… it’s a better story than we could tell for sure [laughter].  But it’s more or less accurate.  I was a cab driver with a physics degree, and Judy was a speech pathologist, um, and we met not in my cab but in a coffee house. And it’s a… it’s a coffee house near the university and students come there, and it gets really crowded.  And uh…

JUDY: … This is long before Starbucks.

RUCKER: Mmhm.

PAUL: And if… if it’s crowded, the rule was you share your table.  So I come in and… and… um… Judy shares her table with me.

JUDY: He asked to share my table.  You asked.

PAUL: And we sit down, and we’re both normally quiet people but …
JUDY:  … normally nose in books …

PAUL: … but somehow we got to chatting a little bit and, uh, uh, I think we were both a bit taken with each other.

RUCKER: Mmhm.

PAUL: Although it took several more meetings  …
JUDY: … sort of random chance meetings …

Copyright 2012 © by The Assistive Technology Oral History Project

PAUL: … chance… chance meetings before, you know, the hand of fate was there maybe, and we began …

JUDY: … saying maybe we should deliberately get together, rather than just running into each other.

PAUL: We began going together.  Now at that time I drove taxi cab just one or two days a week.  It was just enough to survive and to pay for a little espresso maybe, but it gave me plenty of time to read and to… and to study.  But Judy was …

JUDY: I was working full time.  I was a speech therapist, um, and when I came out of graduate school in Madison my first job was at the Special School District of St. Louis County (St. Louis, Missouri) and I… my focus was language, and the intention was to teach a language development classroom there.  They had five of them at the time.  But when the school year started they didn’t have an opening, so I was asked to teach at … to be a speech therapist at Litzinger School, which is a… a special education center.  It had a big wing of orthopedically handicapped kids, uh, and various other kinds of disabilities.  And when I went there, several of the cerebral palsy kids who were non-speaking had these lap trays of words arranged in linguistic columns, and they were communicating, usually by some kind of pointing or stick. And I’d never seen anything like that, and I was excited.  I worked with those kids for two years.  It was very natural to watch that process grow.  Then I had two other… the next two years I had different kinds of jobs as a speech/language -- focus on language – pathologist, and then I moved to Seattle.  And by then I thought what I really loved was that Litzinger School environment and those kids and the communication.  So I looked for that kind of job, and Maplewood School in Edmonds School District had a special ed center.  They were looking for a speech therapist.  They had a number of children who were the same kind of kids, that they were severely physically disabled but unable to communicate. And they had a team of people - um -- physical therapists, occupational therapists, teachers -- who all knew that two particular kids, Kris and Steve, were very sharp. And they were working so hard to find ways for them to communicate.  So when I came in, and they had never heard of a communication board -- most people hadn’t -- it was… it was … just flowed beautifully to set up communication systems.  So I had been there four years at the time Paul and I met and, um, a couple of… Kris had managed to get with, for Kristin, worked with her, with the Trace Center, and got a… one of the early Autocoms, which she understood intellectually but physically was very difficult for her because it involved pointing with a head wand.  So it wasn’t working out real well for her, and for Steve we had eventually moved… tried a 16-Unit Zygo, and motorically the scanning worked well for him, but it didn’t fit him.  It didn’t do what he needed it to do.  So we’re kind of in this… in this funny position. And I was also kind of burning out,  um, overworking, and, uh, so I was partly intrigued by Paul’s lifestyle and hoping he would be the person who would help me kind of balance life and social life better.

PAUL: Yeah and I… I didn’t really know much about what Judy did at… in the early days.  We just, uh, … she seemed to like my lifestyle and I seemed to like Judy, but, um… [laughter].  But I remember the… it happened one day.  We went for a walk.  It was a beautiful fall day.

JUDY: We both remember this very clearly.

PAUL: And Judy started talking about her kids, and she mentioned having seen a home computer -- this was a brand new idea -- a home computer, and it had been hooked up to a single switch, and it did something, I don’t remember.  And she said the… the fatal words:  "I think something like that would work for my kids.  If only I had some engineer, volunteer sort of person, who could program it."  And so I said "well gee, if you got a… if you got a computer, I could probably learn to program it."

JUDY: And, see, I don’t remember saying "if only we had an engineer."  I just remember hearing "if the school… if you got a computer, I bet I could learn to program," and it was sort of like somebody threw me this bowling ball.  Kind of "uh-oh."  [laughter].  Uh-oh.

PAUL: In retrospect, I think this was the single biggest miscommunication of our life together [mingled laughter].  And I think Judy, up to that point, had been sort of wanting to just share vicariously in my one- or two-day work week and wasn’t looking for somebody to get involved in her work.

JUDY: No, no.  Uh-oh.

PAUL: But I think… I think she saw the… she saw the possibility and she wanted… for the sake of her kids, she wanted to give me a shot.

JUDY: I thought "oh, this is scary but it’ll probably peter out real fast so it’s okay."

RUCKER:  [laughter]
PAUL: And so I began haunting the local Radio Shack where the manager there was nice enough to let me play with a machine that was on display, and I began writing these little programs in Basic.  And one day I had something I wanted to show Judy.  I was ready to show her something.  And I called her up and she was… she was home sick with a bad cold from work.  And I said, "well, would you like some chicken soup?"

JUDY: Well isn’t that sweet?  No one had ever offered to bring me chicken noodle soup.  

RUCKER: [laughter]
PAUL: And I… I think she was charmed when I showed up with a can of Campbell’s.

JUDY: Yeah.  I was like okay.  [mixed laughter].

PAUL: But then I think she was… the charm turned to horror when I asked her to go out into the cold rainy day to the local Radio Shack to look at my program.

JUDY: I was like okay, no, no, no.  I’m… I’m getting… this is over my head.  Um, so I called work, and I called a physical therapist named Jane Leach, who was this incredible therapist, who was an amazing person to work with. And I told her very quickly about this, because I don’t think I had mentioned it to anyone.  And I said could you on the way home, could you… from work, could we all meet at Radio Shack, so you can watch this? And I think I was partly thinking, if this isn’t any good, I’d rather somebody else say it.  You know, I just didn’t know how to handle it.  So Jane met us.

PAUL: Yeah, she met us at Radio Shack, and what I had was some simple, you know, you scan and you get some letters and you form a word or something and… and, uh, I think Jane saw the… was more excited about it than … 
JUDY: … She was really enthused…

PAUL: …than Judy was, and she said, you know I… I think that would work for Steve.

RUCKER: Mmhm.

PAUL: And… and so after that, I guess the two of you …

JUDY: We called a meeting of the staff and explained the idea, because we thought this is… everybody’s got to be behind this, and everybody was.  Um, the… the chief question was "how long have you known this man and how long will you know this man?"  [mixed laughter] -- so… so we’d been together for a while -- because we would be totally dependent on the programmer.  And then I went to the principal and told him about it and, uh, explained my concern, and he said, "well, you know it’s a computer, and if it doesn’t work for the kids, if this doesn’t work out, surely we’ll find a use for the computer."  So he suggested we write it up, and the school kept a wish list of various things that people needed, and he says write up what you want and how much it would cost.  So we did that, and we thought okay, it’ll probably die there, you know. But I think within two months, some anonymous donor granted the school everything on the wish list.  Just saw the whole wish list and said sure, fund it.  Um, so then it was like okay, now… now this is… this is really out of control. [mixed laughter]

PAUL: Now we’re… actually, there were two… while we were waiting, there were two big events, for me anyway.  One was that I actually met the kids, and they were… Kristin and Steve and…

JUDY: … and a number of other kids but the… they were the peak.

PAUL: …but they were such appealing youngsters, and Kristin especially was so cute and had such a… an engaging smile that I think I… I was just hooked…

RUCKER: Mmhm.

PAUL: … immediately.

JUDY: Mmhm.

PAUL: And the other was we had originally put down Radio Shack on our list, the TRS-80.  But in the interim, while we were waiting, I was home for Christmas, and I saw an Apple II for the first time in the Galleria.  I remember it.  It had Pong, and you could play it with game paddles, and it had color and sound. And (I had) this sort of sinking, kind of elated feeling that oh, we’re going to have to change our wish list.  So, anyway, back to the… the thread: the money came through, and we ended up with everything on the school wish list was funded, including an Apple II, a color computer (color TV as monitor), and a disk drive.

JUDY: And we never… later on, we tried to figure out what day we met, what day that was at the coffee shop.  No idea.  But I knew when we picked up that computer:  I said, I’m going to remember this day.  [laughter].  March 3rd, 1979, we picked up our Apple. Because this was momentus.

PAUL: Yeah.  So then there was a real busy couple of months while I learned to program, and Judy and I together wrote some programs that we could take back to Maplewood.  And it was… it was toward the end of the school year that we actually had something for them to try.

JUDY: Well we… and I had to call a meeting of the therapists and the teachers that Paul would come in or maybe, yeah… did you come in?

PAUL: Yeah.

JUDY: And we had the computer and showed them. And I thought, oh, this is IEP time.  This is write-up-your-reports-on-every-kid (time).  No, they’re not going to like me for doing this, you know?  And we… we showed them the various things we had – the communication arrays and a few games and, um, they went bonkers!  The PTs and OTs were, like, can I have this tomorrow?  When can we start this?  And so we knew we had something… something.  And… and the excitement ...

RUCKER: Mmhm.

JUDY: … from the staff was just amazing.

PAUL: Yeah.  But it was interesting… the uh… the motor training games I remember were added because Jane Leach, the physical therapist, had seen the… the communication, the scanning, and… and actually this communication scanning that was what Judy and I thought...

JUDY: …the original intention was: can we speed up communication?

PAUL: [mingled voices] … would be the big deal, that this would make things much faster than the kids, for the kids.  And… and she looked at it and she said, well, you know communication is an inherently stressful task, and maybe it would be a good idea to have something where the kids can just play and get used to the idea of the switch.

JUDY: Well, these kids are so motorically involved, and for PTs and OTs it was critical to not reinforce an abnormal movement that could make life more difficult for them.  So they really needed time, and they wanted the kids to have a non-stressful activity, so that they could find the most normal movement and help -- just as you would have a pencil, you don’t ask somebody to write their name right away -- to… to do interesting, fun things with it.

PAUL: So that was… that was… it was fun for us, and the motor training games were a big hit.  And also I… I was really struck by how much there was this team approach at Maplewood. And just finding a movement that one of the children could use to… to operate a switch was really a big thing.  Um, I remember Jane talking about how you don’t want to encourage a … a movement that would trigger a … one of the reflexes that are part of cerebral palsy.  And Vickie and Marvel, the OTs, were… had a bag of tricks for mounting switches; they had good ideas.  Judy’s perspective was communication.  Mine was the computer.

JUDY: So sometimes there’d be all three or four of us working with, say, Steve, and be using a program. And I’d see, okay, the erase function should be closer to the front.  And Jane would say, you know, we need to adjust this or that. And Paul would figure out, gee, I can make the computer ...  So everybody had their angle for improving things.

PAUL: Yeah.  So that was a… that was a really nice experience.

JUDY: So 1979-80 was like sort of the full year that we dubbed "the computer project," and I went to like three and a half days a week so we could work together.

PAUL: And… and… and also, as I said, you know, our… our original hope was that the… that this would be a communication tool, that this would make things faster for the kids to communicate.  And actually we were disappointed in that.  What we found out was that the tried and true non-technical systems that the kids were using at that point actually continued to be faster, uh, partly because in communicating with somebody that knew them well, the aide, the human aide would, uh, would be able to predict and fill in uh...

JUDY: …they knew the context...

PAUL: …yeah, if Steve was reaching for a letter and not quite getting it, the… the attendant would be able to say what the letter was.  But one of the places where the computer was surprisingly… did help a lot was in giving the kids independence, especially in doing some school work.  And I… at that point, um, both Steve and Kris were mainstreamed part-time, and they had human aides that were their voices for their classroom and their hands for doing… for doing school work; but the teachers never really knew for sure how much the human attendant might be actually helping with the homework.  There’s always the question of were these kids really smart or was it really just the aide that made them look smart.  And so we were able to write some programs.

JUDY: Mmhm.

PAUL: Um.

JUDY: There was an occasion where we… I happened to carpool with Steve’s attendant, and she said "oh, he’s really turning off to long division.  He’s just not interested in that."  Whoa -- because he had really been good at math… a lot of rote learning.  So Paul had me go to find out when the mainstream teacher taught math.  I went, sat down, and watched exactly how the teacher was having the kids do long division.  Then we wrote what we called a pencil-and-paper program that Steve could manipulate… um… I mean, I think it (the program) moved the thing (the cursor) to the correct position, but then he had to actually… he had to do the math, and select the number. And it just turned him around – he got involved in the process; he understood it; it was exciting; it was interesting.  It was slow.

PAUL: But it… but it also showed the teacher that these kids really were smart.  They really did know what they were doing and… and...

JUDY: … So if he did two or three problems with the computer, then the rest they could do quickly with the aide. 

PAUL: Yeah.

JUDY: And Steve knew he knew how to do it.

PAUL: That was… yeah and that was… that was one of the more successful things.

JUDY: Yeah.

RUCKER: Well, that’s certainly how you got into technology.

[mixed laughter].

RUCKER: Tell me…. [mixed laughter]… a better story than the one I’d heard earlier.  Um, tell me a little bit about this Adaptive Firmware Card that, uh, came, I don’t know how much later, but was a fantastic aid for people with disabilities.

JUDY: We shipped it about three years after that...

RUCKER: Mmhm.

JUDY: …but it was a long route getting there.

PAUL: Yeah, it was a long story getting to the card.  Um, and it led through… actually, it led through the, um, a project at the University of Washington called the Alternative Communication System project, and it was a research project to determine whether or not Morse code would be, um, a more efficient means or would be an efficient way for kids like Kris and Steve to communicate.  And the goal of the project was to build a portable device that… that kids like them could use.  

JUDY: And this project was starting at the time we were doing the… the (motor training) games and school work (pencil-and-paper programs) at Maplewood, and we didn’t know anything about it.  But the physical therapist received a… an announcement from the University of Washington that they were looking for subjects, and they read this and said gee, this… maybe Kris and Steve would be good candidates.  And talked to the families.  Uh, they wound up being accepted in the project.  The project became aware of what we were doing, so Paul was invited to be a part-time programmer, and I was invited to be a part-time research assistant.  So that kind of… Paul continued… you continued to work at Maplewood the next year.

PAUL: Mmhm.

JUDY: Um, but we were both on the Morse code project which just opened a lot of windows and doors.

PAUL: Yeah.  It was… it had… it had a big impact on our life.  Um, a big impact on the kids, and I’ll tell you about that in a second.  Um, the project… the project was a brain child of… of a guy named Al Ross who worked at Children’s, uh CDMRC, Children’s Development and Mental Retardation Center.  He was actually in the media department, but he had worked with a friend of his who had cerebral palsy, um, and Al was a… a ham radio operator, used Morse code, and he set his friend up with… with some Morse code equipment to see whether that… that might work, and that’s what led to the project.  And I… we really had a fairly small role in the project.  The… the hardware and software design was done by a… a friend of Al’s named Ray Petit.  On the project I eventually got to doing some of the software, and I learned a lot from… from Ray’s system software.  And Judy was, um …

JUDY: …worked with kids and documentation and stuff.  But part of what was exciting there was a number of things… I think was… one was that we discovered how efficient Morse code was.  It was just… the kids learned it;  Kris and Steve learned it very quickly.  Uh, too quickly-- the device wasn’t ready for them.  So it was partly… Paul had to do a number of things to keep them going with the Morse code.  I mean, part of your job was finding educational software?

PAUL: Yeah one… yeah one of the… one of the goals of the project was that the… the communication device would be able to interface to an Apple computer and let the kids run academic software.  And so… so my… one of my hats in the project was to, um, research the software that was out there, uh, accumulate -- we accumulated as much of it as we could -- and then I was to build an interface card that the device would hook up to, so that the software could… could run the computer as if… as if it were the, uh, computer’s keyboard…

JUDY: …And since the device wasn’t ready, one of the first things you did was start hacking into the software.

PAUL: Yeah.  Some of… some of the programs… some of the programs we got were public domain programs written in Basic or (written) in some way that I could get into them, and so I would adapt, uh, programs by adding, uh, a Morse code routine or a scanning routine, so that they could be run with… with one or two switches.  And so that software went out – the  computer went around to the different kids, and every… everyone had a… had a turn with it, even before the Morse code devices were ready.  And it… I think it was this experience that… that led to the idea of the Firmware Card.  It certainly focused my attention on what Gregg Vanderheiden would call the need for transparent, uh, access to… to the computer.  That is, you want … we wanted to… we found that we really needed to get beyond special-input programs, or… or adaptive programs, and be able to run any program using Morse code or scanning or some special-input method.

JUDY: Because these kids were going to need the same programs as any other kid.

RUCKER: Mmhm.
PAUL: Yeah, and of course for the… for the kids in the Morse code project, that’s exactly what was going to happen.  Their… their device would be their keyboard.  It would hook up to the computer, and they’d be able to run anything.  And in fact this is… this is a paradigm that Gregg Vanderheiden called a nested computer approach, where one computer is the… runs the special-input software and the other computer runs the target program, and the two of them are… are… are connected as if it’s keyboard to computer.  But at the same time it was continuing since, as Judy said, I was continuing to work at Maplewood. Um, I… these… there were kids who weren’t in the project that… that I felt should also have transparent access to… to software.  And I think that got me thinking… thinking along that line and… and ultimately, um, the Firmware Card grew out of that.  It was… the Firmware Card was a circuit board that you could put in the computer, and it contained, um, special-input routines.  For instance, uh, with scanning, if you selected the scanning routine, you could press a switch, and at the bottom of the screen you would get an array, and you could scan through the array, select a letter, and then that would go to the computer as if it came from the keyboard.  So that meant you could run any software.

[Slight break in video: interview resumes with a shorter discussion of the beginning of the Morse code project.]

So it was in 1980 that Kris and Steve were in fact invited to join this research project at the University of Washington which we refer to as the Morse code project.  It was actually called the Alternative Communication System project. And it was the brain child of someone named Al Ross who worked at Children’s Development and Mental Retardation Center.  And the goal of the project was to develop a portable communication system that was based on Morse code.  Now about the same time that… that Kris and Steve were invited to join the project as subjects, Judy and I were invited to join the project, uh, I as a part-time programmer and Judy as a clinician.

JUDY: Part-time.

PAUL: Part-time.  Um, and the result of that project was… was just an absolute revolution, I think, and… and in the lives of everyone who was involved in it.  For Kristin and Steve, it finally gave them I think, um, a communication system that outstripped what they could do with their human aides.  Um, it was a… it was a very efficient, very fast way for them to send text and to communicate.  And there’s a… there’s a tape -- I don’t know if you might be able to include it on your website -- a video, made from the project. It’s called My New Communicator, and it talks about the project, and by the end of the project you see Kris and Steve and the other kids in the project actually using the Morse code communicator very well, and you can see how their lives are already beginning to change.

JUDY: It was far better for them than scanning.

PAUL: Yeah, and, uh, there are a number of reasons that we saw why it was better.  It certainly was more efficient.  You didn’t rely on watching a display.  They were able to master the movements so that… so that it became smooth and automatic.  Um, it gave them a way to really kind of have heads-up eye contact with… with their communication partner.  And for all of them, Morse code has taken them to places that are… are… would’ve just been unthinkable.

JUDY: Mmhm.  I think so.

PAUL: Do you want to tell him?

JUDY: Well, they all three of them got, uh, their college degrees using Morse code.  Kristin went on to get her Ph.D. in, um, Psychology, and she’s now a research associate at the University of New Mexico.  She’s written her own… a book about her life, and she consults with families of kids with disabilities like her own -- so this is very powerful -- and her interest is in literacy.  Um, Steve is, uh, a web designer and a web master; works out of his home; has a very elaborate computer setup that he devised himself, and he has been our go-to person on a couple of occasion when… for the Mac [laughter] developing for system software.  Uh, he’s also a very heavy-duty, um, beta tester for Co:Writer -- we don’t always like what he says, but we listen.  Um, and Tanya, um, has gone on to, uh, actually develop for herself a Morse code based… you can describe this better.

PAUL: Well it’s… it’s basically the… the device, the Morse code device, in a tiny box that you can hook up to any computer that has a USB port, and it becomes the keyboard and the mouse for that computer.

JUDY: I mean, she found an engineer and contracted with an engineer to… to do this per her specifications, and now that’s what both she and Steve use to run their systems.

PAUL: And she has a… she has a business now out of her home and she’s… and she’s selling the thing.

JUDY: Mmhm.

PAUL: Uh.

JUDY: It’s called the TandemMaster.

PAUL: The TandemMaster.  The name is interesting, actually, because, um… because when she graduated from college she, as a present to herself, or maybe as a present from someone else …

JUDY: … no, I think it was to herself… [laughter].

PAUL: She… she went skydiving for the first time and…

JUDY: …which is in a tandem …

PAUL: …in a tandem arrangement, and she loved it, and she continued to do it, and she eventually ended up marrying her, uh …

JUDY: … one of her buddies …

PAUL: … one… one of her …

JUDY: … buddies.

PAUL: … skydiving buddies.

JUDY: Yeah.

PAUL: So.

JUDY: So.

PAUL: So the name TandemMaster comes… comes from that.

JUDY: So it changed their lives.

PAUL: It changed their lives and, for us, I think it’s… it’s… it really evokes the… the phrase from Kennedy’s inaugural, "the torch is passed to a new generation."

JUDY: That’s now.  But back to Morse code.  [laughter].

PAUL: Okay. Um, but the other thing that the Morse code project did is… is it, in effect, served as a springboard for us for… it led to two things.  It led to, um, the Adaptive Firmware Card and also led to Co:Writer.  The… these are… these are kind of spin-offs, if you like, in a way, from the project.  They weren’t… they weren’t directly connected to the project, but they grew out of… they grew out of that.

JUDY: Because we were part-time on the project, and we could do this (other) work part-time, um, it was supported by people on the project [mingled voices].

PAUL: Yeah.

JUDY: We had a great deal of, um, I don’t know, moral support.

PAUL: Yeah.

RUCKER: Mmhm.  And Co:Writer’s something you’re still very much involved with, and that’s related to the Don Johnston company?

PAUL: Yes, that’s right.  Um, that had its origins in the (Morse code) project.  Uh, I remember Wes, the uh…

JUDY: … PI …

PAUL: …the PI for the project and… and Nola, who was the…

JUDY: … assistant.

PAUL: … assistant, um, had gone to a conference, and they had seen a demonstration by… of a program developed by a fellow at Telesensory named Larry Spitz. And this was a little… this was a little word completion program: you began typing a word and, uh, based on the vocabulary of 200 common words, it would try to complete it. And if you… if it guessed correctly, you ended the word with a space; otherwise, you kept typing.  And they wanted to include this in the Morse code device. So, um, at that point, I… I had nothing to do (in the project), they came to me and said could you… could you do this, and I called up Larry Spitz, and he was very open to… to the idea of our doing it, and he even sent me the list of 200 words.  And so I added a few bells and whistles, and this eventually got added to the Morse code device.  And then years later, um, it served as, I guess, the prototype or the inspiration for Co:Writer, which now is a Don Johnston project… product, and, um, it has… it has more than 200 words, but, uh, [Judy laughing] and you know, it has a few more bells and whistles, but, um, and that also… that project, Co:Writer, has been a collaboration with Don Johnston that’s… that’s, and it's grown over the years.  

JUDY: We picked a really good company to work with.

PAUL: Yeah we certainly did [mingled voices].

RUCKER: Right.

JUDY: Good… outstanding people [mingled voices].

PAUL: The Adaptive Firmware Card grew out of the… grew out of the project…

JUDY: … out of Maplewood and the Morse code project.

PAUL: … and the Morse code project.  Um, in the course of… in the course of the ...

JUDY: … I think you got tired of writing special-input software and adapting software.  Is there a way…  You could see we had to have a way to access any software.

PAUL: We… [mingled voices].  Yeah, basically it… it was becoming clear to us, and I think at the time it was becoming clear to everybody, uh, and Gregg Vanderheiden, uh, I remember would talk about this very eloquently, that we needed a way to do transparent access to computers, so that we weren’t just running programs that we’d written for special needs but… but that you could run the… that Kris or Steve could run a computer just like anybody else, and they could do anything with a computer.  And at that… at that point in time, um, I remember Gregg was espousing an idea of nested computers -- that you would have two computers, and that one computer would run the special-input routine, um, that was, you know, one or two switches, and it would then send its results to the other computer as if you were using the keyboard.  Um, at the same time, I had been doing a lot of adapting programs, and… and I could… I saw that there were advantages to being able to stay within the… the one computer and to be able to have the routine running alongside the program you were adapting, so that it could use the same display and make use of the same resources -- um, sound and the… and if you had an Echo speech synthesizer it could do that.  And so I began thinking about this problem, and I was trying to find a way to combine these two things:  to have transparency but also be able to, um,… to make it seem like you’re just adapting the program that you’re running.  And ultimately what I came up with was the Adaptive Firmware Card.  Uh, in effect what the Adaptive Firmware Card did was it sort of turned the Apple II, which was a… a single-tasking machine -- you could only run one program at a time -- it sort of turned it into a multi-tasking machine.  It was sort of a poor man’s version of a multi-tasking machine, because you might say it was a double-tasking machine -- you… you could run the program plus the input routine as the second routine -- but it was a circuit board that went in the computer, and the adaptive routine that you wanted to run resided on the… on the card, and the hardware played tricks so that when you wanted to use that routine it would interrupt the… the program that was running, and then it would bring up a scanning array or do Morse code or do whatever was necessary, uh, to allow you to generate text with one or two switches.  And that was, um,… and I guess that was… that was something new.  And … and I remember, I don’t know how, but somehow Gregg Vanderheiden found out about this.  I can’t remember… I might’ve written a letter to the Trace Center, uh, or there was a contest about that time at Johns Hopkins…

JUDY: … First National Search.

RUCKER: Mmhm.

PAUL: And so I did… and I did enter this as… as… as something.  But I remember we got a call from Gregg Vanderheiden.

JUDY: It was at the university, and we shared an office, and Paul was out, and the call comes in asking for Paul, and I say "I’m sorry he’s not here.  Can I take a message?"  And well this is… I’m… my name is Gregg Vanderheiden.  I said "Gregg,  [laughter] I know you.  We’ve met.  Let me find Paul."

PAUL: But, but… you… and I’ve got to say and I… I think Gregg was… was Judy’s… was Judy’s number one hero.

RUCKER: Mmhm.

PAUL: And I think… my getting called by Gregg Vanderheiden was sort of like… like, I don’t know, like the president himself calling.

JUDY: Well, I don’t think he was my number one hero, but he was impressive, and I was impressed that he was calling you, and excited! [mingled voices]

PAUL: And I realized that I had finally… I had finally, after all this time, managed to impress Judy.

JUDY: Well, I think I was also excited because you would talk about this --  I could not follow the technology.  Good! Gregg… you and Gregg can talk technology.

PAUL: Anyway, Gregg… Gregg was… Gregg was just amazing.  We had long conversations, and he… he put me in contact with Dave Kelso, who was the engineer at Trace Center and, uh, … and he was very helpful with the… with the hardware design.  Um, and Gregg even… even talked me into, uh, writing an article with him for Byte Magazine, which it was quite an experience.  We laid bare all the secrets of the Adaptive Firmware Card.

JUDY: … like we certainly weren’t going to go commercial with it, so fine, let’s give out all the secrets. [laughter]

PAUL: We even… you know we even gave out the… we even…

JUDY: …. the diagrams …

PAUL:  … gave the circuit diagram.  And that… that generated a lot of interest, and before we knew it we were, uh, in business selling the thing.  And which was… which was funny, because I… I had no interest in going into business.

JUDY: Neither did I.  It was never part of our plan.

PAUL: And… and I… I somehow thought once… once I got this thing working that, you know, that Gregg would… that somehow we would turn it over to, uh, some company, like Prentke-Romich maybe, and I remember Gregg saying well, yeah, but why don’t you just… why don’t you just make a few?  Why don’t you make like 25 of them, and you can sell those, and you can get your money back and then [mingled voices].

JUDY: … because you put a lot of time and effort …

PAUL: … you could … it would be easier to, uh, interest another company in this.  Well the thing is I think he was very sly, because the thing is by the time you sell 25 you’ve written a manual, you’ve figured out how to package the thing …

JUDY: … and done… and figured out how to do invoicing and billing;  you’ve got all the business licenses.  You know, you’re just… you get… you have to learn so much.

PAUL: So, in short order, we had this mom-and-pop going full bore in our dining room, and we had the phone ringing [mixed laughter], and there was, remember Dun & Bradstreet, some guy shows up at the door...

JUDY: … to get… do a credit or, you know, figure out our credit rating so we could buy chips and stuff from suppliers.

PAUL: And Judy invested, I remember Judy invested $2,000 of her money to buy an Apple IIe.

JUDY: Up to that point, we never even had our own computer, because we used the Maplewood computer and the university computer, so.

PAUL: Anyway, so it… it was… it was quite… it was quite an interesting experience.  In fact, we… we never really needed to advertise because Gregg was…

JUDY: … never did…

PAUL: … was the best pitch man you could possibly hope for.  Um, he would…we could track his progress across the country, speaking engagements…

JUDY: … We’d suddenly get like a flood of orders from Texas.  Well, Gregg was in Texas.

PAUL: [chuckles].  And Judy… and Judy got so, you know people would call up and they’d say oh Gregg Vanderheiden says we have to… we have to have one of these. 

JUDY: We’d ask people, you know, what are you going to use it for, and I remember one time it was somebody with severe, profound…

RUCKER: Mmhm.

JUDY: … kids, and it was… this was when the card, you couldn’t even customize it at that point -- it was just alphabetic and, uh, for scanning and say Morse code and, uh, a keyboard, -- and I thought "well, you know, I think you really don’t need the Adaptive Firmware Card.  I think you need a switch interface and some inputs."  (The caller responded with) "Gregg Vanderheiden said, if you’re with special ed and you have an Apple computer, you must buy an Adaptive Firmware Card."  Okay.

RUCKER: Okay [chuckles].

JUDY: And it also … another reason that we didn’t need advertising, I think, was that, uh, the therapists and teachers, anyone who used it and … successfully … and saw what it could do, just had to go out and tell people.

RUCKER: Mmhm.

JUDY: So, like, we heard about Closing the Gap. We didn’t know about Closing the Gap -- we heard about it from other people who went there, and other people were telling them how to use the Adaptive Firmware Card.  

RUCKER: Yeah.

JUDY: So, we finally went in year three and did a workshop, but it was like people spread (the word) because it was so exciting what…

RUCKER: Yeah.

JUDY: … to see what your kids could do.

PAUL: But I… I… I think… I think for us the… probably the most amazing thing was the community that this put us in touch with.  And… and we really began hearing from people and began realizing what was going on all across the country and across Canada.

JUDY: Yeah.

PAUL: And when we finally ended up going to Closing the Gap, it was just an amazing experience.

RUCKER: Yeah.

PAUL: I mean that was …

JUDY: … yeah.  And the support from, like, other people, other vendors, um, other people in the field; it was all so new...

RUCKER: Mmhm.

JUDY: … just completely wonderful.

PAUL: Yeah.

JUDY: I remember at that first Closing the Gap, um, the last day, I think on the Saturday, we were doing things, and Barry Romich came up to us -- we had met him before -- with a… an elderly, older man, older to us at the time. And this man lived in the area, had a wife with a degenerative, uh, illness;  I don’t recall what it was. But he… he had seen -- and he had had an Adaptive Firmware Card for his wife -- and he had seen this conference was going to be in the area.  He came in on Saturday, went roaming around the exhibit hall -- we didn’t have an exhibit -- but asked around and Barry said, I know them;  I’ll help you find them.  Because he wanted to tell us about his wife and what a difference it made for his wife, which really hit hard because we weren’t familiar with people with degenerative illnesses.  That this man took the time to travel to come look for us, that Barry also said I’ll help, left his booth, and said I’ll help you find them.  That says something about the field and the profession.

RUCKER: Yes.  Yeah.  More than one people… you know, several people have said that it’s such a collegial group of people...

JUDY: Mmhm.

RUCKER: …enjoying what they’re doing.  And you know when you…

JUDY: … And people would say, I don’t think you need my device.  I think you need…

RUCKER: Ah ha.

JUDY: … you know,  really would.

RUCKER: But also the feeling of, uh, you made a difference on those kids.

JUDY: Mmhm.

RUCKER: That’s… that’s kind of nice.

JUDY: (We were) one of a large number of people.  The other thing about the Morse code project we tend to forget.

PAUL: What’s that?

JUDY: By the end of it, we decided maybe we should go get married.  [laughter].  To the great delight of everyone on the project.  Oh really?  [laughter].

PAUL: Yeah, that’s true.

RUCKER: What a fantastic career.

JUDY: Yeah.

RUCKER: Yeah.

JUDY: It’s been a trip.

PAUL: Yeah.  Yeah.  Long, strange trip, yeah.  [laughter].

RUCKER: I think that was brilliant.

PAUL: [mingled voices].  Now, let’s see.  Well, do we want to talk about Don Johnston and …?

RUCKER: Yeah,  why not?  Until the thing tells me there’s only three minutes left, we can keep going.  So take off, and when it goes to three and then two and then one, I’ll let you know.

PAUL: Okay.  Well it… at some point the business outgrew the living room, and we began thinking that it was time for somebody else to take it over.

JUDY: Well, either we had to decide to become a real, you know…

PAUL: … a real… a real business or find a real business who… to take it over.  And we… we ended up, uh, with Don Johnston.

JUDY: He’d been a dealer for us for a while.

PAUL: And that… that was the… one of the best things we ever did.  I… I remember Don coming out to Seattle frequently and working with us on it. Uh, one of the things that was great was that Don really did learn the ins and outs of the Firmware Card and, uh, and went on to develop the Ke:nx and Discover products for the Macintosh, which sort of took the ideas to the next level, and that was… that was really great for us.  And then we continued to have a really close relationship with them.  When we would go to Illinois out to the Don Johnston Company, we would stay with the family.

JUDY: … with Don and Cheryl, yeah.

PAUL: Yeah.  And I remember one… one year we were there, and it snowed terrifically.  It was maybe three feet deep and…

JUDY: Well, I remember that trip we were going into the office every day with Don and Cheryl, and the boys were, like, in I think in third and fifth grade. Um, and we stayed with them two weeks -- it wound up being three -- you know, sort of being housemates -- and helping the boys with their homework on occasion.  But on one morning we’re going into work, and we hadn’t told them that it was Paul’s 40th birthday, and there was a knock on the door, and one of the boys said "no school, no work, it’s snowing," and we went "yae, happy birthday," and the snow was like knee deep…

PAUL: … yeah so we… and we spent the day building an igloo --  I remember that;  it was just great -- with Ben and Kevin. And now, of course, Ben and Kevin are…

JUDY: … building igloos with their own children.  But… but the uh other… oh that was also the trip when we finally signed the contract.  We had… it was a whole long process of really working together.  It was just a wonderful transition, and we said, you know we really need to get this signed and, um, make our lawyers happy. And Don said, oh I want to make a ceremony out of this.  Okay.  What he meant was at the kitchen table, with his family.

PAUL: Mmhm.

JUDY: And it was like for dinner maybe, and there was champagne, and he wanted to make a toast, and he gave a little speech about…

PAUL: …Yeah he … basically his point, and he wanted to make this point for Ben and Kevin, was that the most important thing in a… in a business relationship was the relationship, and, uh, that was so true.  I mean that… that is Don.  It’s… it’s the relationship first and the business after.

JUDY: And, uh, in the last year or two I asked, I think it was Kevin, do you remember that speech, and he paused.  He said, "I remember the champagne." [laughter].  And we have been… for Co:Writer SE we’ve worked very closely with Ben as a designer and project manager, and for Co:Writer 6 very closely with Kevin. And it was just marvelous to work with them…

RUCKER: Mmhm.

JUDY: …They are so, um, in touch with what teachers need and want.  They have such a good eye for design and it… it was… it was really exciting.

PAUL: That was… yeah, that was really a joy.

RUCKER: It was Ben that gave me your phone number, and it’s the only way I could’ve found you.

JUDY: [laughter].  We like to hide -- they know that, so.  Yep.  So that’s been very wonderful.

RUCKER: Fantastic.  

PAUL: Well, thank you, Chauncy, for getting us through this. [Paul and Judy laughter.]

JUDY: Perseverance.

PAUL: And thank you so much for doing this,  I mean just …

RUCKER: Sure.

JUDY: The project is really fun.

PAUL: …as a whole, it’s just… it’s just amazing.

RUCKER: What could be more fun? I travel the country; I meet really neat people. 

JUDY: Now are you… are you fully retired and …?

RUCKER: Oh yeah,  I retired in ’97. And my wife says this is my last one, but it maybe not.
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