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Interview with Milo Street by Chauncy Rucker, October 18, 2007
Rucker  Welcome, I’m Chauncy Rucker.  I’m at the “Closing the Gap” Conference in Minneapolis, Minnesota.  It’s October 18, 2007.  I’m interviewing Milo Street.  He is the inventor of the ECHO Speech Synthesizer.  Milo, I’d like to you tell me how you got into this whole business of assistive technology.

Street:  Ok.  Well, it’s kind of sideways, but I got involved with the Apple II.  Originally wanted to use it in a medical device because it had bit map graphics which computers didn’t have at the time and I needed to do some graphing type of stuff, but got involved with the Apple II, making some products for that.  Originally got involved in doing the speech synthesis, well for two reasons.  There was an article I think in Byte Magazine talking about bar codes.  And there was… I don’t remember exactly what got me going on the speech part of it, probably the Speak-And-Spell that came out about that time from Texas Instruments.  I kind of put the two together and was thinking, well you could use a wand to read bar codes and have phonemes embedded in the bar codes to replace Braille.  There is actually a product I think that was shown here kind of along those lines that had words embedded in bar codes too.  But that was the original impetus on getting involved with it.  I took apart a TI speech synthesizer that they had for their 99/4 computer at the time.  It had a speech chip and vocabulary ROMS in it where you would have a fixed vocabulary of 200 words that they were using in some educational software.  Between the two of those, I extracted phonemes and kind of reverse-engineered it to do a phonetic system.  So we 
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came out with a product, the first ECHO II. It had phonemes built into it and a phoneme system that we called Speak Easy.  You could use that to embed phonemes in software.  And to take a step back from people that weren’t around in those days, the original Apple II only had 48K of memory.  That’s “K”, not Meg or gig and 48K will record less than half a second of music as you would find on a contemporary CD.  So, less than half a second doesn’t give you much for your operating system and your software and any speech or whatever.  So speech was compressed using a technique called linear predictive coding which would get stuff down to, you know, 100 bytes per second and it’s modeling the vocal track.  But we looked at doing phonetics because you were tied down with the TI system, they had some software, but you were tied down to a vocabulary of 200 words.  If you sprung an extra $100, you could get another ROM and get another 200 words.  Obviously, that wasn’t enough words to really give you the flexibility that you needed.  So we came up with Speak Easy, which was a phoneme system.  And English has, boy you're going so far back, roughly 40 some phonemes in the different basic speech sounds, so we had codes for each of those that you could embed in a BASIC string and create whatever you wanted.  That graduated into Text Talker which was a text-to-speech algorithm that we developed with the help of some other people that had taken some rules originally developed for the Naval Research Laboratory.  They had adapted that system to run on an Apple with ours.  Then we took it from there and took it from phonemes to diphones and demisyllables, other, more advanced techniques. We originally did all that, like I said, we originally did all that, like I said, I started thinking about bar codes for the blind and that never really went anywhere.  But we got involved in the education market…not this market, per se, but just general education and saw what speech could do to add to educational software.  About that time, Bill Adler came to work with ECHO.  He was working on a Ph.D. in education at Stanford and he’s an old college buddy.  That all tied in.  So we were marketing this into the general education market and working with some major companies like Houghton Mifflin and others and people picked up on it for this market.  In the meantime, we also got involved with doing some blind applications where you could actually hear different parts of the Apple II screen.  Everything was text-based then.  You had 24 lines of text and so you could give it a control character and then a letter for what line you wanted to hear and it would read the line, or you could hear the entire screen.  So it opened up the computer for the blind, too.  It's long ago I can’t remember the exact order that everything happened in, but it was picked up in this marketplace and we were invited to exhibit here at “Closing the Gap”.  We weren’t here the first year; I think we were here the second or third year. Basically, our synthesizer was used everywhere.  All the booths had it and we had our own booth here.  We were here for probably nine years straight or so, until we got passed up by Moore’s Law and recorded speech and having everything built into the machine.  

Rucker  Any idea how many you sold of the ECHO Speech Synthesizers?

Street:  You know, I actually don’t.  Yeah, a   few hundred thousand, I would estimate anyway, but I really don't know. 

Rucker  Was there anything competitive with what you were doing?

Street:  I’m trying to think of what was out there at the time.  Not at our pricepoint, that was the unique thing about us.  The ECHO, while it started out a couple of hundred dollars, when we started branching out in general education, we dropped it down to $99.95 so that schools could afford to buy it.  That’s when it really started seeing widespread adoption.  There really wasn’t much hardware competition.  I mean, there was some really high-end stuff.  DEC Talk, at the time, was a few thousand dollars.  You would see that used in the Kurzweil Reader and some of the higher-end devices.  There was some software-based, Text-To-Speech, out there that came out down the road, Macintalk, Smooth Talker, etc.  But we also had fixed vocabulary as well.  We went out and bought what was at the time a pretty expensive system that you could record into and develop the compressed linear predictive coded speech.  This was a fairly time-consuming process.  So we had a vocabulary of 800 to 1,000 words that we supplied with the ECHO II that you could add so that you either have the text-to-speech phonetic-based speech or you could have the female speech.

Rucker  What were you doing prior to all of this that led to…were you an engineer?

Street:  Yes, I got a general engineering degree and then discovered I had kind of a knack for electronics and programming as microprocessors came out.  I went back to school and got a Master’s in medical electronics and, along with that, got involved with microprocessors and some earlier systems.  One was called the SYM-1, which was a single board computer, but it had 4K of memory on it and a 6502 microprocessor, which is what was in the Apple II.  You had to load everything in off of a cassette tape.  You were punching in code.  They didn’t even have BASIC.  It was all assembly language and it had a hexadecimal keyboard, so you’re punching in op codes.  No assembler or anything.  This is very early on, ’77, ’78 or so.  Then the Apple II came out, along with the TRS 80 and some of the other ones.  We called them Trash 80s.  Again, I got involved with the Apple II, doing some products for neurosciences.  I wanted to do what was called an envoked response system, trying to do something cheaper than what everybody else was doing and I saw the Apple II and said, gee, this has the capability of doing it.  It had the bit map graphics and I got involved with converting some printers over to doing bit map graphics and just kind of grew out of that.

Rucker  So what are you doing now, Milo?

Street:  Well, in the 90s, we got passed up pretty much by Moore’s Law and Sound Blaster technology, all the games, everything all went over to recorded speech.  We tried to play in that market, but we were a small company, you know, little fish in a big pond with some major players with lots of money and marketing clout behind them and wound up reverse-engineering the Sound Blaster and license technology to a lot of semiconductor companies in the early 90s.  And then in the late 90s, we figured that we knew digital audio, we knew DSPs and computers were just coming into the whole professional music space, so we got involved in that, doing products for professional musicians, music interfaces for recording.  If you have a small studio or a garage band, you can set up something in your basement now that 10 years ago would cost hundreds of thousands of dollars in equipment.  Now for $1,000 or less, you can have comparable quality and people can do it on their own.  It’s kind of like what’s happened with cameras and things that used to cost $10,000, like a Hasselblad or whatever and now you can go out and get an EOS digital camera and it opens up photography for everybody.  Now anybody can be a professional musician, can be their own recording engineer.  It doesn’t mean everybody is going to use it properly.  I can’t do justice to a digital camera, you know.  But it provides the tools for them to do that at a low cost.  That’s what we’re currently doing.

Rucker   And talk about the iPod last night.  That's just kind of a thought you’re having.

Street:  Oh, it’s just a thought.  The iPod Touch is looking at that.  This is my first time here in 16 years, so technology has come a long way.  There are people that have portable computers, tablet PCs with touch screens with changing icons underneath that talk and so forth.  I just saw the iPod Touch and thought that would be a cool communication device and certainly with what’s happened with memory storage and computing processing power, compared with what we had to work with back in the old days.

Rucker  R.J. Cooper today had something like they’re using an iPod as a remote.

Street:  I told him about that last night.  I don’t know if that’s what he picked up on, but one thing that I’ve been getting involved in just because I want something simple to use at home, the whole home theater market is such a kluge now with audio/video receivers and multiple remote controls.   I went to a conference called CEDIA which is for contract engineers that install the high-end systems for the people that spend a lot of big bucks on a home theater system.  I sat in at a presentation at a booth from Logitech for their Harmony remote control and they have a high-end one that’s $500 that they tout that a contractor can set up in half an hour for his clients and he can go onto their web page and enter all the different components and then that will program everything.  Well, I looked at the iPod touch and went, gee, that would make a nice universal remote control for the home and found out that companies have actually tried to use iPods in the past for remote controls and online, you can find out how to wire in a infrared LED into the speaker output and you can actually record the input as songs or whatever for the different commands and play them back and control it that way.  Actually, I was talking to a woman at Apple about the iPod Touch and somebody’s done that with the iPod Touch where in the album cover art they’ll actually have a word or a picture and she was saying they would have a picture of a cat and somebody programmed in the song that goes along with that.  Somebody recorded the word “cat” C-A-T and so you can scroll through and hit the different icons and have them talk back to you.  Apparently yesterday, Apple announced that they opened up the iPhone to outside developers which had been closed to outside developers in the past.

Rucker  Must have been based on your discussion last night.

Street:  Yeah, right.  I’m sure.  (Laughs.)  But she’s certain it will apply to the iPod Touch, because the iPod touch is the iPhone without the phone.  I didn’t have any influence on that, but it’s a logical step and there’s a lot of potentially interesting things that can be done possibly in this field, as well as the consumer space using something like that.  One thing that was nice about the ECHO and was actually nice about the Apple lle, too, is that they were basically consumer products that had applications in this space.  So they weren’t $10,000 one-off type of things.  They were something that had broad appeal that also fit well into this market.

Rucker  Excellent.  I want to end with a comment from Bud Hagen last night.  Bud called the ECHO Speech Synthesizer “the seminal piece of hardware.  It was the single most important piece of hardware ever made.  A keystone piece for accessible technology for any kind of disability.  Also, it was priced as a commodity, which made it great”.  

 Pretty nice!

Street:  Yes, I would like to say that’s extremely flattering.  I would back off from that.  The Apple II and computers with slots really was the thing that I would say was the single most important piece of hardware, but…(Laughs.)

Rucker  Sorry, Bud wins.

Street:  Yeah, ok.  (Laughs.)

Rucker  (Laughs.)

Street:  Because without those, the ECHO would have never been in existence or possible.

Rucker  Thank you.

Street:  Ok, well, thank you.  It’s been nice talking to you.

