Chapter 14:  The Computerized Exercise System


	
	It started in Montreal.  No, not a French love affair. Something more durable and long lasting. I 
presented a concept at the 1975 International Conference of the Montreal Olympics in Canada that got 
everyone excited.
           What was it? An exercise machine with a brain, a computer brain. Using slow motion 
cinematography and transducers on 150 subjects performing the bench press, military press, curl, 
and squat exercise, we could program  a whole set of information of exercise motion into a 
machine. This formed the basis of the software. Then people could insert a cassette into the 
machine, and it would program their particular statistics and then program the machine to the 
optimum weights and exercise motions for the particular exerciser.
    It meant no one would waste time on a machine anymore. And the machine would custom 
tailor itself to one’s particular body.
            The results of the proceedings were published in the following book:

 

	In this presentation I showed the general principles of the intelligent machine:

	It turned out that an intelligent machine made sense for a number of reasons.

	Everyone already knew that an athlete’s or busy executive’s body relies on preprogrammed activity 
from the central nervous system. This control necessitates exact precision in the timing and coordination of 
both the system of muscle contraction and the segmental sequence of muscular activity. Research has 
shown that a characteristic pattern of motion is present during any intentional movement of body segments 
against resistance. This pattern consists of reciprocally organized activity between the agonist and 
antagonist. These reciprocal activities occur in consistent temporal relationships with the variables of 
motion, such as velocity, acceleration, and forces.

	Tellebrandt and Houtz, in their studies, found that the repetition of contractions that place little 
stress on the neuromuscular system had little effect on the functional capacity of the skeletal muscles; 
however, they found that the amount of work done per unit of time is the critical variable upon which 
extension of the limits of performance depends. The speed with which functional capacity increases suggests 
that the central nervous system, as well as the contractile tissue, is an important contributing component of 
training.

Neuromuscular Integration

         In every planned human motion, the intricate timing of the varying forces is a critical factor in 
successful performances.   In any athletic performance, the accurate coordination of the body parts and 
their velocities is essential for maximizing strength. This means that the generated muscular forces 
must occur at the right time for optimum results. For this reason, the strongest weightlifter cannot put the 
shot as far as the experienced shotputter. Although the weightlifter possesses greater muscular force, he 
has not trained his brain centers to produce the correct forces at the appropriate time.

            Since most athletic events are ballistic movements and since the neural control of these patterns 
differs from slow controlled movements, it is essential that training routines employ programmable motions 
to suit specific movements.

	The Computerized Exercise Machine was the answer to these challenges.  It possessed
several unique advantages over other resistive exercise mechanisms, both fixed and feedback-controlled. 
The most significant of these advances was the introduction of a stored-program computer to the feedback 
loop. The computer, and its associated collection of unique programs, not only allows the feedback-
controlled resistance to vary with the measured variables of force and displacement but also modifies that 
feedback loop while the exercise is in progress. This modification can, therefore, reflect changes in the 
pattern of exercise over time. 
	The Computerized Exercise Machine is programmed for several training modes. 
It can determine the individual's range of movement as well as the force and speed exerted through that range of movement. On a color CRT, the user can see the force and the velocity
curves or print a copy of the display. 
 Provides instantaneous feedback from the Computerized Exercise Machine allowing the athlete to read the force level that he or she exerted while exercising. 
Sets "sticking points," or isometric contractions, at any points through the range of movement.
Sets a "fatigue level" to which the user exercises until reaching. 
Offers power and endurance training that controls the amount of work performed. 
Enables variable velocity training. In this type, the velocity can be predetermined in many possible fashions, which also allows the user to exercise in an isokinetic mode. The computer "senses" the changes of forces throughout the range of movement and makes the appropriate adjustments in order to accommodate the user. 


	All the studies on the Computerized Exercise Machine showed that the machines 

significantly improved strength, power and local muscular endurance, as well as fatigue levels 

and speed of lifting capability.

            There were several reasons for this. The subjects could constantly interact with the 

machine and receive immediate feedback about their effort. While exercising, the subjects are 

motivated by the interactive results, which reports the average and maximum force produced as 

well as the velocity associated with the movement. During each session, a comparison to 

previous sessions is displayed on the CRT, a feature that constantly motivates the subjects to 

work harder. This motivation contributes to the stimulation for the Computerized Exercise groups 

to work at their maximum effort. In short, the Computerized Exercise Machine opened a new 

dimension in the area of training, rehabilitation, and research.

	How did we come up with the design? I had five geniuses working with me:  Alan Blitzblew, Jeremy 
Wise, Peter Smart, Justin Mulline and Ann Penny. Each one had a unique talent. Alan was a computer wiz 
who had a battery of programming skills at his beck and call. Jeremy, with his Ph.D. in nuclear sciences, was 
an amazing programmer who could interface between software and hardware.  Justin was able to build any 
electronic circuitry. Peter was a genius in his own way able to build computers from the ground up.  Ann was 
the conductor of this symphony of programmers. So, where did I fit in?  I was the dreamer dreaming up all 
these ideas.  I had good skill in programming and some knowledge of electronics, but I was no match for 
Jeremy and Alan. What would take me 3 weeks to program would take Jeremy one hour.  Also, notice, I had 
Jeremy Wise and Peter Smart working with me. Wise and Smart. How could I go wrong with these kind of 
guys?  It would take a whole book, similar to the “Soul of a new Machine” by Tracy Kidder, to write down all 
the details of the development of the machine. But I will review only some essentials.
	One day I had a call from a person by the name Cooksi from Wilson Sporting Goods from Chicago. 
He heard about my presentation in Canada and some other presentations and read the article in Sports 
Illustrated about me, “Gideon Ariel and His Magic Machine.”  He asked me if he could come to Amherst, to 
see my lab and the machine.  We arranged a meeting and, to my surprise, Mr. Cooksi arrived with Mr. 
Kelley, the president of Wilson Sporting Goods, and Ms. Nada, the leading attorney for the company.  At 
that time Al Oerter was training in Amherst and, when this elite group from Wilson walked into our 
office, he was working out on the prototype of the new Computerized Exercise Machine.  The following photo 
shows the machine in our C.B.A. office:

	Unfortunately, I did not take photos of Al on the machine at that meeting, but needless to say, 
the people from Wilson and particularly the President, Mr. Kelly, were very impressed.
	It hadn’t been easy building this device. One should bear in mind that there were no personal 
computers at that time. Nor were there any “off the shelves” electronics available. Everything had to be 
built from the ground up and it took the brains of my 5 geniuses to come up with the technology.
	Justin and Peter created the conceptual circuitry as shown below:

	All the electronic chips had to be purchased separately from various vendors.  We used 
thousands of documents and lines of codes to program the circuitry to arrive at the first prototype as 
shown below:

	All wiring had to be done by hand. One  board is shown in the following photo:
 
  We basically were developing a personal computer, which we began in 1973 and finished in 1975. You 
can see the progression in the following photos:
       
                           1974 Model                                                                                1975 Model
	Wilson Sporting Goods immediately wanted to become partners with CBA and take the machine 
to the next level.  In fact, Wilson Sporting Goods established a whole department for the development 
of the Computerized Exercise Machine,  dedicating a staff of about 20 people, thereby investing a 
substantial amount of money into the project.
	The first action Wilson took was to sign a contract with us:

	The text read:

June 4, 1981
Dr. Gideon B. Ariel
c/o Michael C. Addison, Esq. Founders Life Bldg. Third Floor 100 Twiggs Street
Tampa, Florida 33602
Dear Gideon:
Enclosed find copies of the Royalty Agreement and the Development and Consulting Agreement in final form. I have also enclosed redlined copies so that you can see the last round of changes.
Richard Coley has approved these agreements, so they can be signed as soon as the exhibits are prepared. The list of tangible assets, which includes the existing prototypes, should be prepared by you and should include all details of identification such as model numbers.
I will see you next week in Hartford to wrap this up.

cc: Robert Fraser, Esq.
(Goodwin, Proctor & Hoar 28 State Street Boston, Mass.)
	This agreement was a fantastic financial arrangement for C.B.A. and resulted in millions 
of dollars in R&D and payment to C.B.A.
	Wilson did not want to rely on our “home brew” technology solution and wanted us to use a 
More reliable system, such as the computer from Data General.  At that time, Data General had 
introduced a micro computer, the Micro-Nova. It was decided to build the Wilson machines using these 
computers even though they were very expensive, around $15,000 each with all the boards and 
memory requirements.  The machine was to be called the Wilson Ariel 4000 machine.
	
      The prototype we built was made up of a computer, a TV screen and an apparatus that 
simulates a bench press. (The actual production model would also include leg and arm exercising 
machines, a treadmill, and a bicycle.)
      Using a typewriter-like keyboard, the user punched in his name. The machine then directs a 
series of tests, ascertains strengths and weaknesses and prescribes a program for improvement. 
All the personal information is stored on a disc, an object resembling a soft 45-rpm record. The 
user can take this disc with him and use it with Wilson Ariel 4000 anywhere, enabling him to 
follow the same prescribed exercise regimen.
      In the case of the bench press, the machine put the user through a series of tests measuring 
range of movement, speed and strength. The user lifts and lowers the bicycle handlebars-like unit 
three times. Then the machine displays on the TV screen a bar graph, indicating the pounds of 
pressure exerted by the user during every point in lifting and lowering.
     The computer then adjusts the apparatus, forcing the user to try to exert himself at his 
capabilities. When the exercise is repeated, results are again displayed on the screen so the user  
can monitor his progress.  

        We foresaw a network of these machines in fitness centers and hotels around the world, and 
estimated the machine would cost about $75,000. 
	In 1981, we came up with the final beautiful product as shown in the following photos:



Ann and I proud of our creation at the Amherst, C.B.A. Laboratory
	Our invention was awarded with the patent we filed for:
[image: ] [image: ]

	We had athletes coming from all over to our office in Amherst and to our new center in 
California to train on these machines:
[image: ][image: ][image: ][image: ]
	This machine with the Data General Micro Nova is shown here:
[image: ]
	Even though it was an incredible invention and one computer could operate 3 machines 
simultaneously, the fact was it was very expensive.  The production cost, including hardware and 
labor, cost over $50,000 back then.  If you add the software and overhead and profit margin, one 
would have to sell the equipment for around $125,000.  If Wilson used distributors to sell, that in 
turn marked up the equipment by 50 percent, building up the machine cost to around $200,000.  
This was totally impractical, even though Wilson was able to sell a few systems in the USA and 
abroad.
	One solution to the high price was to find a way to use inexpensive computers.  However, 
our machine needed 16 bit resolution to be able to produce accurate force and velocity. Also, we 
needed the speed to be able to control the valve and, at the same time, collect data at a rate of 
about 10,000 samples per second. The Data General Micro-Nova did it, but there was no other 
computer on the market that could. The old Atari, and the Apple II were 8 bit resolution
computers through a slow serial port.  Alan and Jeremy told me that it was a lost cause. We just 
could not do it with the present technology.
   In those days and even today I usually attend computer shows, hardware and software. At one 
of the shows, which also displayed computer games, I saw a demonstration of the TRS-80 Radio 
Shack computer (fondly called Trash-80), implementing the input of the cassette recorder to 
interface with analog to digital card. I introduced myself to the technician, Dennis Kitz.  He 
demonstrated the device and told me that this was a 16 bit connection going directly to the 
computer bus. I was very impressed and asked him if he would do some consulting for me. He 
agreed and in one week he drove from Vermont, his home, on his Harley Davidson to our office 
in Amherst. 
     Dennis had long brown hair down to his hips and looked like a total drop out hippie. Which 
was not the case at all. It reminded me of years before, when I had met Jeremy.
    We had a great meeting with Alan, Jeremy, Dennis and myself, and Dennis was assigned to 
build us the Analog to Digital board to interface with the Radio Shack computer (cost $100) 
versus the $20,000 of the Data General Micro Nova.
     This started a whole new project which could make the Computerized Exercise Machines 
more reasonable.  In addition we decided to change the frame size and the weight of the 
machines.
    At the same time Wilson Sporting Goods continued to pursue the old design. I advised them 
that this was not the way to go since the machine was too expensive to produce.  As usual, big 
companies cannot sustain quick changes. They told me to go ahead with my new project and 
would discuss the situation when we finished making our machine.
	After a month or so we produced a whole new machine working on the TRS-80. The 
machine as shown below:
[image: ] [image: ]
     It turned out that the machines were perfectly operational on the new small computer and the 
cost of the machine was reduced by 95 percent.  Jeremy and Alan were working 20 hours a day 
for two weeks to create the software to run the machines. Dennis Kitz received a $10,000 bonus 
for his $500 project to teach us how to wire the Analog to Digital card, which we had to do by 
hand with some Motorola computer chips. 
	When the software was completed and all the functions were working well, I invited the 
Wilson Management and the Exercise Department to come to our Lab. 
	The top management of Wilson, including the President Mr. Beebe, the Vice President, 
as well as the director of the Exercise Department, Mr. Tabikman, arrived at our Amherst office 
to see the new invention.  They were amazed. 
               “How in the hell were you able to do it, Gideon?” the president asked me. 
           I told him that for months I had tried to tell the Exercise Department at Wilson to convert 
to these methods of making the machines but they refused and I showed him the documentation 
to verify my statement.
	A week later, Wilson Sporting Group decided to drop the “in house” project and turn 
over the whole manufacturing to us. All they wanted was the same royalties that they were 
supposed to pay us, which was 10 percent on each sale.  
	So over a 24 hour period, after millions of dollars of investment in C.B.A. and paying for 
R&D and for patents, they changed their mind.  We at C.B.A. did not know whether to be happy 
or sad. Could we make it on our own?  I gave a big speech to my staff and told them that we had 
a great opportunity to get this business on our own.  The cost of the machine had gone from 
$200,000 to $7,500 per machine. At that price we would not have any problems selling the 
machines to institutions and clinics. We started going to shows and demonstrating our invention 
and had great success in selling them to gyms, spas, anywhere that wanted state of the art athletic 
equipment.
	In 1981, IBM introduced the PC.  It did not have a hard disk yet, but only diskettes. We 
decided to convert from the Radio Shack TRS-80 to the IBM PC. Again, we were working day 
and night and, in a few months, we had our machines working on the PC. Wilson Sporting 
Goods allowed us to continue to use the name, the “Ariel Wilson machine,” which gave us great 
credibility in selling to government agencies and large corporations.
      One of the technological magazines, Machine Design, gave us their Achievement Award:
[image: ]
	This award not only gave us a feeling of satisfaction for all the hours and risk we had put 
in, but also it proved to be great advertising.  The whole world began talking about our new 
computerized machines. And this was in 1987.  We had now sold thousands of machines.
        I changed the name of the machine to ACES (Ariel Computerized Exercise System) 
since Wilson no longer was involved and another company in Finland had bought them out.
	Sales, however, kept going strong. Sometimes, one club would take 30 machines, such as 
the gym in Florida, shown here:
[image: ]
Fitness Club in Florida with Multiple ACES Machines
	One of the most exclusive clubs in New York, the Excelsior Club on 57th Street, 
purchased a few of my machines.  The director of this club was Dr. George Marom.  George was 
a physiologist and innovator in the field of physiology from Czechoslovakia.  He incorporated 
the machines into a very vigorous program and even placed machines in customers’ home in 
other countries so they could train at home.
	For example, one customer was living in Paris, but loved the machine. Since most of the 
members of this club were millionaires, for them $15,000 for the machine was of no 
consequence.  What was great about the machine is that this customer in Paris was on line with 
the center in the Excelsior Club and could download the program through the net (which was not 
developed to the way it is today), but could use FTP to move files across the Atlantic.  This way, 
George and his staff could still manage customers out of the country or any place on the planet.  
	After months of successful operation, Dr. Marom decided to organize an Open House 
where all his millionaire-members were invited. Just to join the club you would have to pay 
$5000 and then, each month, it would cost around $500.  The club had the best staff in the field 
of physiology and biomechanics.  Even top nutritionists in the field were hired to guide the 
members on how to eat and lose weight safely if necessary.
	The Open House was scheduled for Friday afternoon and some 1500 members were 
invited. I was there with my friend and customer, Bob Wainwright.  Bob bought some of my first  
machines for his physical therapy clinics in New Jersey and uses them to date very successfully.  
         It was the early days when he purchased them and so, when he needed help with the 
machines, I myself would come down, even on a Sunday, from Amherst to personally work on 
the technology. One time, he had a stretch limo waiting for me at the airport and I began to 
worry that Bob was mafia. I was wrong and, to this day, he has been very instrumental in 
promoting and demonstrating my machines. He has attended many meetings with me and uses
them in New Jersey for his own business of servicing Workmen Comp cases.
	That day, though, in New York,  I was presenting the machines at the Excelsior Club to 
members and invited guests when something caught my eye. I could not believe it.  I asked Bob,  
“Bob do you see what I see?”  He turned around and said, “It is something else.”
	Here she was, Lucia Tristan. A Brazilian Prima Ballerina Dancer and a movie star in a 
few Hollywood movies.  She was wearing a large hat, like a sombrero, and was walking as if she 
did not touch the floor with her long pointy heels.  I was in shock. I never saw such a beautiful 
creature…

Lucia
	To my surprise and delight she came to my area and asked what was new in my 
presentation.  Of course, I was more than happy to demonstrate the machine to her. She 
appreciated the presentation and walked to the next physiology presentation.  I was impressed 
with her strength. She weighed about 110 pounds, and could extend her legs with resistance of 
over 200 Lb. I guess a Prima Ballerina that dances on her toes for hours at a time needs this 
capacity of strength.
	After the presentation, we were all invited for hors d’oeuvres, great fruits and juices and a 
variety of “diet” cakes. I could not wait to pour some champagne in an extra tall glass and offer 
it to Lucia.  She accepted the champagne and thanked me. It was just a short time before I asked 
her what she was doing for dinner after the performance. She did not know, but after a while 
agreed to go with Bob and I to our business meeting with some attorneys, one of them the 
attorney for the Olympic Committee, Doug Dunlop.
	We went to a very famous Chinese restaurant in Manhattan, Mr. Chow’s.  We were all 
seated ordering our dinner and discussing our business in the Workmen’s Compensation area.  
The attorneys were very interested and I noticed they could not avoid looking at this amazing 
specimen called Lucia.  Doug asked me, “How long have you two been working together?” I 
answered him, “About one hour.”   There were no more questions on this subject.
	 Lucia became my girlfriend for the next 2 years. A wild two years, where we 
travelled the world, I met Baryshnikov, Pavorotti, Nureyev and other artists. I became close to 
her family in Brazil.  George Marom, who introduced us at his club, used to reflect on my 
relationships with these unusually beautiful women. He said, “I am sure they provided some of 
the creative energy for Gideon to work.” 
       She would come with me to shows to be a model on the machine.  My booth was always full 
of “potential customers.”  I learned later on that most of them came to see Lucia, not the 
machines.

	One of the organizations that used the ACES was the United States Olympic Committee.  
We had some very important “users” of the machine:

   President Reagan graced the cover of this Journal! Courtesy of the 
White House Photo Department, we were able to obtain permission to use the pictures along with 
our feature story about the physical fitness side of Ronald Reagan.
     The cover shot was taken at the U.S. Olympic Training Center in Colorado Springs where, 
among other pieces of equipment, the President "worked out" on the famed Ariel RTE. 
[image: ]
	It was especially enlightening for me to be with the president  that day and guide him on 
my machine.  The president showed fantastic strength for a man his age. He was pressing 175 
pounds with no problem on the machine.
	With this kind of “free advertisement,” the order for machines from all over the world 
exceeded our ability to produce them. We had to partner with a group of people from San Diego 
which produced the machines for us under the name: Ariel Life Systems.  They purchased a huge 
manufacturing facility.
[image: ]
Our Factory in San Diego in ACES production
	All our machines were now based on the IBM PCs. Technology caught up with us instead 
of  us having to catch up with technology. We were always ahead of our time in understanding 
what computers could do.
	 Even the German Chancellor did not escape our machine and was able to compare his 
strength fitness with our President.
[image: ]
The German Chancellor on our Machine

	We were even featured on CNN:
[image: ]
Our ACES Machine featured on CNN
	So, this technology was very successful for our company. It started with an idea and with 
building some electronic circuitry.  Wilson saw great potential for this technology but could not 
stay the course. We took it over and moved from the Data General Micro-Nova to the  TRS-80 
and then to the the IBM PC.  And even up to today, ACES is the leading Computerized Exercise 
Machine in the world and still sells everywhere internationally.
    It all proves if you have a vision, you have to stay with it, refine it, make it work. It may take 
many revisions and just when you think you are being thrown off the horse (as when Wilson 
pulled out), it can be the perfect opportunity for even greater success.  It’s all about concretizing 
your visions and imagination.  Love doesn’t hurt either.
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